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This system is aimed at students of universities and higher institutes where
it clarifies and rationalizes the student in sections, majors and materials of
precedence as well as general and specialized materials, as well as allows
the student to know the results of the materials electronically, as well as
part of it contains the data of graduates and the possibility of withdrawing
it in paper.

This system can be converted to a telephone application that allows
students in remote locations to use all its features without the need for a
specialized guide.

In this research, all the required materials have been collected, the number
of materials has been consolidated, the priority of the materials has been
discovered, errors have been discovered in the precedence and rectification
of the data, and the data collected by all students currently studying and
graduates from old years have been compiled and linked to the Office of
Study and Examinations. In turn, only put the number of the school to
know any information of interest or print any paper, such as a temporary
statement or proof of the level or disclosure of grades are shown in the
office or the section for ratification.

Here, the results are excellent in the experience of the Higher Institute of
Comprehensive Occupations, so that the services of the student were
delivered without going to the concerned department. He explained to the
student the admission laws, sections, specialties, and materials with the
thesis to help him download the materials.

Keywords :VB (Visual Basic),RDBMS(Relation database management
system ),UML(Unified Modeling Language),SDM( System Development
Methodology).
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Abstract

Without doubt the Extensive outreach and continuous development in
information technology generally and special in computer networks, where
it has contributed in make huge revolution in various fields (economic,
financial, medical, and other fields),also there is no clear strategic and plan
to design computer networks, This paper focuses on Cisco's PPDIOO
methodology to be a clear strategy and sound and robust rules that
engineers and computer network professionals must follow to design a
scalable and scalable computer network. Continuous evolution, also help
students of this paper projects networks colleges and higher institutes
section of good integrated design projects for graduate graduated in proper
free of errors. In this paper , The stages of establishing were divided into
6 parts as the number of stages of the methodology (6 stages). some
important and necessary points were added for each stage of the
methodology so that this methodology becomes a comprehensive
integrated methodology for the design of all computer networks.
Graduation projects of the networks department in the knowledge of each
of the key points in each section of the project book. At the end of the
project we conducted a comprehensive questionnaire to determine the
suitability of this methodology in the design of technical projects for
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computer networks and analyze these results to reach the desired results
from using this methodology.
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1- . Prepare, Plan, Design, Implementing, Operate, Optimize (PDIOOQ)
2- ) Intelligent Information Network (I1N.)
3- Service-Oriented Network Architecture (SONA)
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Abstract :

The web applications has developed significantly , it has become a major
part of all sort of general services , and had expanded to make research
development companies to develop new technologies for support
development of applications and websites continuously.

In this paper presents a design pattern for the web application, this model
based on Model-View-Controller (MVC), which was developed by
Microsoft. The architecture has several other useful components separated
data from View according with three main components which included in
the latest versions of the ASP.Net framework, it has improved the
development of web applications « as well as developers have been able
to work easily and flexibly compared with traditional ways of developing
web applications. It is also improves facilitates the maintenance
web application when worked with relational databases and user
interfaces, also supports work on different programming languages, and
new technologies such (RAZOR Pages), furthermore easily use files
upload, which was one of the Improvements when working with web

server with MVVC that was one of the main objectives of this paper.

: daadall .1
Glsra llia duallall Cilasbeall Aud e Cugll adlsey clinlas Ly DA (g
b BaalaY) UL ey ccilandail) jglaig by B jaiie JSE Cpyshaall 4alss
cusll Glaia Ao lgiase s bl selsd e bl gl i aull cilaudall o3a
Lag@le s (GUI) Graphics User Interface duaswll axdidl dgaly ok 4
asacail) Jaai aladiad  JSLE) s3a Jsla (s2a) (ay clgumped ULl ae Byl
Bysl o2 b 3ylaill 23 Bl 138 (peg ccagl) clandaill Jall Jie 3 (MVC)
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Abstract— This Paper describes the design of a Sun tracker which use an
electronic optic sensor (solar cell) and a small low-cost electronic control
circuit. The sensor is a two-cell pyramid which is mounted on the tracker
plane .The control circuit tracking is an electronic circuit which process
the information from the photo sensor and controls the tracker orientation.
It called an Arduino microcontroller which consistes of multiple input
units, multiple output units and microprocessor. The tracksub circuit
control the motion of the mechanical drive system (servo motor) .The
control circuit unit is an Arduino Uno device these circuits is sense the
input signal from the photocell and process by microcontroller and finally
make a decision to the output .the output connected with a servo motor to
rotate the panal to the sun position.

When faced a way from the sun the device searches in the correct direction
until the pyramid can see the sun The microcontroller is programed by c¢
+ + computer language operating . This sun tracker is relatively easy to
install although the system requiers initial orientation, the accuracy of the
setup procedure is not critical the control unit has a low component count
and, all components are low cost types.
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1. INTRODUCTION
Solar energy is considered as a source for production of electrical

Energy without environment contamination yet this energy is not utilized
to its full capability because the dominant source of energy now a days is
oil which is at present cheaper than energy.

However this situation is likely to change in future. One of the ways for
direct conversion of sun light into electric power is by a process which is
called the photo - voltaic effect this kind of conversion process does not
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depend on heat absorption. The behavior is accounted for by the fact that
the photons for solar light transfer their energy directly to electrons without
an intermediate thermal step.

Sun tracker can significantly improve the efficiency of any solar
Energyconversionplant whether a photo-voltaic or a thermal conversion
Type. It is highly cost effective in photo-voltaic energy systems because of
the high cost of photo - voltaic cells. Tracking flat plate photo voltaic
arraysprovide about /53 more power than fixed arrays [1]. See Figure (1).

powET v

moving panal e

,
F fixed panal %
4 k"
M,
LS

Fig .1 Silicon solar cell power curves
(——Fixed panal —— tracker panal) [1]

1.1 Analog control sun tracker:
An analog control sun-tracker consist of (3) parts as shown in Figure

Q).

1) Photo sensor unit ii) Control circuit iii) Drive unit
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Fig.(2) Block diagram of a sun tracker system

2. POSITION OF THE SUN
The sun rises due east and sets due west, so that the altitude of the sun
at solar noon on these days equals 90° minus the latitude. At the summer
and winter solstices, the altitude at solar moon has increased or decreased
by the declination of the earth (23.5°)as shown in Figure (3).

5= declimation of the carih=2%9

Fig.(3) Apparent motion of the sun relative to Benghazi observer
at latitude 32 in the north hemisphere.[12]
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3. PRIMARY SENSOR:

The primary sensor this tracker is a two-side pyramid with a solar cell
mounted on each face solar cells are used as shown in Figure (4).because
of the pyramid sensor has a wide acceptance angle [135 degrees]. The two
pairs of solar cells in the sensor pyramid are wired series opposing Figure
(5).they are used as two independent differential light sensors each solar
cell acts as a highimpedance current source load to the other, resulting in
high sensitivity. The output voltage of the sensor undergoes a large voltage
swing with a small difference in cell insulation.[3][4]

Fig (4) .Series opposing sensor Fig (5) . Primary sensor

\ =
il

YA — BN

Conduction pyramid [3][4]

4. CONTROL CIRCUIT UNIT

The control circuit consists of electronic circuits which process the
information from the photo sensor and controls the tracker orientation. It
called an Arduino microcontroller it consist of input unit, output unit and
microprocessor as shown in Figure (6). [11] .
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Fig (6) .Block diagram of control circuit

4.1 Track Sub Circuit
The control circuit unit is shown in Figure (7). It is an Arduino Uno this
circuit is sense the input signal, process and take the decision to the output.

MICTOpProcessor

Fig (7) the control circuit unit [11]

5. DRIVE UNIT

A simple servo motor is an electrical device shown in Figure (8). which
can push or rotate an object with great precision. If you want to rotate and
object at some specific angles or distance, then you use servo motor. It is
just made up of simple motor which run through servo mechanism. If
motor is used is DC powered then it is called DC servo motor, and if it is
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AC powered motor then it is called AC servo motor. We can get a very
high torque servo motor in a small and light weight packages. [10].

Fig (8) Simple Servo motor [10]

Servo motor works on PWM (Pulse width modulation) Prin-
-ciple means its angle of rotation is controlled by the duration of applied
pulse to its Control PIN.

This degree of rotation can be controlled by applying the Electrical
Pulse of proper width, to its Control pin. Servo checks the pulse in every
20 milliseconds. Pulse of 1 ms (1 millisecond) width can rotate servo to 0
degree, 1.5ms can rotate to 90 degree (neutral position) and 2 ms pulse can
rotate it to 180 degree show Figure (9). [10]

o=

ao-

1.

180°

*Angular Rotation

Fig (9) Angular rotation controlled by the duration of applied pulse [10]
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5.1 Advantages of Servo motors

1. Positioning — Since steppers move in precise repeatable steps,
they excel in applications requiring precise positioning

2. Speed Control — Precise increments of movement also allow for
excellent control of rotational speed for process automation and
robotics.

3. Low Speed Torque - Normal DC motors don't have very much
torque at low speeds. A Stepper motor has maximum torque at
low speeds, so they are a good choice for applications requiring
low speed with high precision.

6. DESIGN AND OPERATION
This sun tracking system consists of three stages as shown in the block
diagram Figure (6). it consists of primary sensor unit , control circuit unit
(track sub circuit ) , and Driver unit, the control circuit unit is an electronic
circuit which process the information from the primary sensor unit (photo
sensor) and controls the tracker orientation.this device is a
microcontroller( Arduino microcontroller ) it consist of input unit , output
unit and microprocessor .

The track sub circuit controls the motion of the mechanical drive system
and is usually controlled by the primary sensor which consist of two side
pyramid with a solar cell mounted on opposite face placed on the surface
of the tracker and connected to the control circuit ( microcontroller ).It
provides information on the relative position of the sun.

We measured the characteristic of the cell (Voc and Is) in dark and under
light using a 100 w electric lamp light at a distance of 0.5 m from the cell.
Where:-
"Voc " 1s the open circuit voltage of solar cell "primary sensor”
"Isc " is the short circuit current of solar cell "primary sensor"
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The results are shown in table (1).

Table (1) Measured values of solar cell characteristic, Vo open - circuit voltage
and I, short - circuit current.

ISC Voc
Dark 02pA 8.4mv
Light 1.78 mA 30v

The direction of movement is controlled by the track sub circuit which
consistsof software to control the input signal.

The output of microcontroller is connected to the drive unit which consists
of servomotor this is because when we connected the motor at the same
point the voltage in this point is zero volt until the microcontroller is
switch.

An Arduino microcontroller is used as input voltage comparator by
Arduino software C + + language operating and by connecting the two
photo sensor V1 " the signal " and V2 " the reference " 3 V to be analysis
to the microcontroller . If the input voltage v1 is slightly greater than the
reference voltage the microcontroller quickly switches to its maximum
positive outputand when the input voltage is less than the reference voltage
the microcontroller switches to its maximum negative output. In this way
microcontroller act as a positive output or negative output drive to the
Servo motor.
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The microcontroller provides the positive signal voltage and the negative
signal voltage which is applied to the motor.

When the input signal from microcontroller is positive the output signal is
positive this signal let voltage signal on the output pin ispositive, and when
the input signal is negative this signal let the voltage signal on the output
is negative.

7. Test of The Control Circuit

The control circuit unit is shown in Fig. (6.4) It is an Arduino Uno
this circuit is sense the input signal, process and take the decision to the
output. This is the overall control circuit unit about azimuth direction. It is
the important part of sun tracker system, because it controls the movement
of the panel by the signal which comes from the sensors. In [+5 v ] the
motor rotates in one direction and when it is about [- 5 v] it rotates in the
other direction. Normally the tracker is controlled by the pyramid detector.
It operates in track mode when moving to find the sun, and in the wait
mode if the pyramid output voltage is within the dead zone of the control
circuit.

8. Arduino code

#include <Servo.h>
Servo horizontal;

intservoh = 180;

intldrlt = 0;
intldrld = 2;
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void setup()

{

Serial.begin(9600);
horizontal.attach(9);
pinMode(ldrlt, INPUT);
pinMode(ldrld, INPUT);

h
void loop()

{

intlt = analogRead(1drlt);

intld = analogRead(ldrld);

inttol=0;

intavt = (It +1d) / 2;

intdhoriz = avl - avr;

if (tol>dhoriz || dhoriz>tol)
{

if (avl>avr){

servoh = --servoh;

if (servoh< 0){
servoh = 0;
h
}
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else if (avl<avr){
servoh = ++servoh;
if (servoh> 169){
servoh = 169;

b
}

else if (avl == avr){

}

horizontal.write(servoh);

b
delay(50);

}

9. DISCUSSION AND CONCLUSIONS

A small proto type model was used for building and testing the tracking
system to reduce the cost however the difference with a full scale system

will be in the size and power or the motors and in the drive unit which
interfaces the motor to the tracking electronic.

The tracking system constructed in this paper is simple and reliable. It can
be used as tested for flat plate or moderate ratio systems. The device can

be adapted for higher precision tracking by using imaging electro optic
sensors and would then be applicable to any point focus solar energy
system. This tracker can be applied to large-scale photo voltaic power
stations each solar array would have its own independent control unit.
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This sun tracker is relatively easy to install although the system requires
initial orientation, the accuracy of the setup procedure is not critical the
control unit has a low component count and, all components are low cost
types. See Figure (10).

Fig(10).Complete module project
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AUTOMATIC TEMPERATURE AND HUMIDITY
CONTROLLED FAN BY ARDUINO UNO IN PROTEUS
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Abstract— This paper focuses on how the speed of fan can be controlled,
based on both temperature sensor and humidity sensor. It is a part of smart
home application where a fan will gradually increase its speed if the
temperature or humidity is increased. In fact we all know now days we are
moving rapidly toward automation which becomes one of the trending and
hot topics. Basically in this paper an effort has been done to control fan
speed according to the change on temperature and humidity. In this paper
an effort has been done to work with two scenarios, the first scenario is
about a system that will get the temperature from a temperature sensor and
it will control the speed according to the temperature, set by the user. the
second scenario is about a system that will get the humidity percentage
from a humidity sensor and will control the fan according to the percentage
of humidity. In this paper, microcontroller forms the processing part, which
firstly senses the temperature and the controller then compares the data
with both the set temperature and set humidity.

Keywords— Liquid Crystal Display (LCD), Sensor Microcontroller,
Speed, Temperature, Humidity.
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INTRODUCTION

Electric fan is one of the most popular electrical devices due to its cost
effectiveness and low power consumption advantages. It is a common
circuit and widely used in many applications. It is also one of the most
sensible solutions to offer a comfortable and energy efficient. In fact, fans
have been long used and still available in the markets. Fan can be
controlled manually by pressing on the switch button. Where in this
method, any change in the temperature or humidity will not give any
change in the fan speed. Except the usage change the speed of the fan
which is manually. So, an automatic temperature and humidity control
system technology is needed for the controlling purpose in the fan speed
according to the temperature or humidity changes.

Problem Statement

In fact, home appliance such as fans need to be operated manually with the
help of regulators and with variation of temperature or humidity, thus
requires a repeatedly extra effort for regulating the fan speed. To reduce
this effort and to add more comfort, it is intended in this paper to design
an “Automatic Temperature and Humidity Controlled Fan” to overcome
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and solve this issue.

COMPONENTS OF FAN SPEED CONTROL SYSTEM BASIS ON
TEMPERATURE AND HUMIDITY
The Arduino is the brain of the system. It accepts inputs from the

temperature sensor (LM35) or humidity sensor (DHT22) which allows for
the measurement of the room temperature, then the microcontroller will
give the action to adjust the suitable fan speed. LCD is selected to display
the fan speed and room temperature. Figure 1, the first scenario illustrates
the automatic temperature fan speed process by Arduino Uno, if the current
temperature is greater than the set temperature, the controller turns ON the
fan and the set speed will be proportional to the difference between the set
temperature and the current temperature. If the current temperature is less
than the set temperature, the fan will be turned OFF. The fan’s speed will
change according to the temperature as shown in block diagram in figure
1.

LCD
LM35 Arduino O
Temp Sensor Uno R3
> Fan
Input
Process Output

Fig 1. Block Diagram of Fan Speed System according to the change on
temperature

In the second scenario, the fan system according to the change on humidity
of an area. If the humidity rises to 75% or more then the fan will be ON
and when it falls down, the fan goes OFF. See figure 2, the block diagram
according to the change in humidity.
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R Virtual
Arduino e
DHT22 _ Tarminal
| unoRrs
Fan
Input
Process Output

Fig 2. Block Diagram of Fan Speed System according to the change in humidity

Microcontroller and Arduino Uno R3

A microcontroller is a computer control system on a single chip. It has
many electronic circuits built into it, which can decode written instructions
and convert them to electrical signals.

The microcontroller will then step through these instructions and execute
them one by one. As an example of this, a microcontroller could be used
to control fan speed according to the temperature of the room. There are
different types of microcontrollers, and this paper focuses only on the
Arduino Uno Microcontroller (ATMega328) where it is shown below in

figure 3.
. O

ARDUINO

Fig 3. Arduino Uno Microcontroller ATMega328

Temperature Sensor LM35

The LM35 is an integrated circuit sensor that can be used to measure
temperature with an electrical output proportional to the temperature
(in °C). It can measure temperature more accurately than a using a
thermistor. The sensor circuitry is sealed and not subject to oxidation. The
LM35 generates a higher output voltage than thermocouples and may not
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require that the output voltage be amplified. the LM35 is a 3-pin device
(like a transistor) which converts temperature into analog voltage. This
sensor requires an ADC (Analog-to-Digital) module in order to convert the
analog voltage into digital data. The LM35 temperature sensor shown in
figure 4 has the following features (from the datasheet) H1&121;

e Directly Calibrated to the Kelvin Temperature Scale
1°C Initial Accuracy Available
Operates from 400 pA to 5 mA
Less than 1-Q Dynamic Impedance
Easily Calibrated
Wide Operating Temperature Range
200°C Overrange

GND
Analogue Voltage Out
27-33.V Input

Fig 4. Temperature Sensor LM35

Humidity Sensor DHT22

The DHT22 is a basic, low-cost humidity sensor. It uses a capacitive
humidity sensor and a thermistor to measure the surrounding air, and spits
out a digital signal on the data pin (no analog input pins needed). It's fairly
simple to use, but requires careful timing to grab data*!. See figure 5 which
shows the humidity sensor DHT22.

79 Copyright © ISTJ 4% giaa akal) (3 g8a
wu ?3""“ @3.\1\ M



International e A . P
Science and Technology Al saigally gald 23 ity okt 45 pd

Journal A g dlal) p glall (SRS E SN }&
Aty aglell dudgal) Asal) July 2018 s I S I I

- -

yuu
o e NN
MIirEm
MIiEEmN
- IR
I E
AN
S

Fig 5. Humidity Sensor DHT22

Table 1, shows the most important technical details of humidity sensor
(DHT?22) that is selected in this paper.

Table 1 .Technical Specifications for DHT22

Model DHT22
Power Supply 3.3.- 6 Volts
Output Signal digital signal via single-bus
Operating Range humidity 0-100% RH
Sensing Period Average: 2s
Dimensions 14*18*5.5 mm

Liquid Crystal Display (LCD)

This component is specifically manufactured to be wused with
microcontrollers, which means that it cannot be activated by standard IC
circuits. It is used for displaying different messages on a miniature liquid
crystal display. A 16x2 LCD means it can display 16 characters per line
and there are 2 such lines. See figure 6 , the liquid crystal display that is
selected in this project.

Kathode
Anode

a o
Zz <
5=

o= = — V= -
EzaB3288385858

Vo

Fig 6. LCD Display Screen
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In this LCD each character is displayed in 5x7 pixel matrix. This LCD has
two registers, namely, Command and Data¥.

Arduino Uno R3

Arduino Uno is a microcontroller board based on the ATmega328P
(datasheet). It has 14 digital input/output pins (of which 6 can be used as
PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB
connection, a power jack, an ICSP header and a reset button. It contains
everything needed to support the microcontroller; simply connect it to a
computer with a USB cable or power it with a AC-to-DC adapter or battery
to get started. "Uno" means one in Italian and was chosen to mark the
release of Arduino Software (IDE) 1.0. Figure 7 shows the Arduino Uno
platform.

D0 ~NW T M
2 2 2 2

DIGITAL (PWM ~)

Fig 7. Arduino UNO R3 platform

Proteus 8 Cad Software Tool

The Proteus is an electronic circuit design software tool which includes a
schematic capture, simulation and PCB, or (Printed Circuit Board) Layout
modules. Proteus tool is ahead in simulating the circuits containing the
micro controllers where we can simulate the circuit by uploading the hex
code to the Micro-controller where as Multism can’t do this. Figure 8
shows the proteus software tool.
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CAD Connected

Proteus 8 Pr. cel 989-

Fig 8. The Proteus Design Suite

Proteus Visual Designer allows Arduino programs to be written with
simple flowcharting methods and Arduino shields to be placed on the
schematic with a mouse click. The entire Arduino system can then be
simulated, tested and debugged in software ),

Diode

The diode is a two-terminal electronic component that conducts current
primarily in one direction (asymmetric conductance); it has low (ideally
zero) resistance in one direction, and high (ideally infinite) resistance in
the other. See figure 9 that illustrates the diode component.

(-

Anode Cathode
Fig 9. The Forward and Reverse Biased Diode

The most common function of a diode is to allow an electric current to pass
in one direction (called the diode's forward direction), while blocking it in
the opposite direction (the reverse direction). As such, the diode can be
viewed as an electronic version of a check valve. This unidirectional
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behavior is called rectification, and is used to convert alternating current
(AC) to direct current (DC) [6],

FAN SPEED CONTROL CIRCUIT DESIGN IN PROTEUS
SOFTWARE TOOL ACCORDING ON TEMPERATURE

This scenario describes how the speed of fan is controlled by output from
microcontroller, with the change in room temperature. The control circuit
of fan speed system shown in figure 10. It shows LM35 , LCD and Fan
connection with Arduino Uno R3 in Proteus and when temperature is > 25°
C the Fan is ON.

LCD1
LMO16L
=TENT>

VDD
VEE
RS
i
E
jili]
Dl
D2
o3
D4
o3
D4
D7

1 Ul

DIGITAL (~PWM)

S EaSEEEEEEEEE [ 420 |
o O
DY FBTEVDENIY w2
AEEAEaAAAEEEAEEE
LAGS
=TEXTH

Fig 10. LM35, LCD and Fan ON with Arduino Uno in Proteus

The control circuit of fan speed system shown in figure 11, which shows
LM35 , LCD and Fan connection with Arduino Uno R3 in Proteus and
when temperature is < 25° C the Fan goes OFF.
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Fig 11. LM35, LCD and Fan OFF with Arduino Uno in Proteus

Microcontroller and Arduino Uno R3 Code Program

The algorithm is as following:
1. #include<LiquidCrystal.h>
2. int A=0;

3.int B;

4. int sensorpin=A0;
5. int fan= 13;

6. int min_temp=15;
7. LiquidCrystal led(12, 11, 5, 4, 3, 2);
8. void setup() {

9. lcd.begin(16, 2);

10. pinMode(fan,OUTPUT);
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1.}

12. void loop()

13. 4

14. A=analogRead(sensorpin); / get the temperature
15. B=(A/2),

16. if (A<min_temp ) // if temperature is lower than minimum temperature
17. {

18. digitalWrite(fan, LOW);

19. lcd.setCursor(0,0);

20. led.print("FAN IS OFF™);

21.}

22. if(A > min_temp)

23.4

24. digitalWrite(fan, HIGH);

25. led.setCursor(0,0);

26. led.print("FAN IS ON");

27.}

28.}

The LCD is used to measure and observing the changes of temperature
values. Furthermore, the temperature sensor senses the room temperature
and displayed it on the LCD screen. The speed of the fan is controlled
according to the room temperature changes.

FAN CONTROL CIRCUIT DESIGN IN PROTEUS SOFTWARE TOOL
ACCORDING ON HUMIDITY OF AN AREA

The second scenario describes control of the humidity of an area. The
control circuit design uses a fan and here a DC motor selected as a fan for
simplicity. If the humidity rises to 75% or more then the fan will be ON
and when it falls down, the fan goes OFF. DHT22 is selected as a humidity
sensor. Circuit of fan speed system according on humidity is shown in
figure 12. This scenario shows DHT22 , Virtual Terminal and fan
connection with Arduino Uno R3 in Proteus Tool to monitor and control
the humidity of room when it is larger than 75% the fan is ON.
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Fig.12. DHT22 ,Virtual Terminal & Fan connection with Arduino in Proteus
Tool
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The DHT22 humidity sensor is connected successfully to Arduino Uno.
When the humidity rises more than the threshold value the fan works until
it becomes lower than the threshold value. The process is automated and
simulated in Proteus 8 tool. The increasing and decreasing is done
manually. Connection, coding, and simulation demonstrated. The Arduino
code is as following:

. #include "DHT.h"

. #define DHTPIN 8

. #define DHTTYPE DHT22
. DHT dht(DHTPIN, DHTTYPE);
. int FAN=7;

. void setup() {

. Serial.begin(9600);

. pinMode(FAN, OUTPUT);
9.}

10. void loop()

1. {

01N N W~
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12. float h = dht.readHumidity();
13. Serial.println(h);

14. if (h>=75)

15. 4

16. digitalWrite(FAN,HIGH);
17. }

18. else

19. {

20. digital Write(FAN,LOW);
21.}

22. delay(500);

23.}

Once the humidity is less than 75% the fan is switched OFF as shown in

figure 13.
UZNVOD) o
uz - - .
1 Virtual Terminal i @

AUl
—|veo
L
GHD

J__ 806 R
Fig 13. Humidity is 75.10 on virtual terminal which mean the Fan is
automatically goes ON

ARDUING UND

[ ]
RXD
XD
RTS
CTs

RESULTS AND CONCLUSION

In this paper an effort has been done to design, program and simulate a fan
speed control system to adjust the room temperature and humidity by
Arduino in proteus tool. The temperature sensor function is to sense the
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room temperature and the humidity sensor to sense the room air humidity.
Besides this, the microcontroller to control the fan speed using the fan
speed in rpm and the Arduino was successfully programmed using C/C++
Language to compare temperature with standard temperature, set fan speed
and their values displayed on LCD in first scenario and humidity
percentage displayed on virtual terminal in the second scenario.

As conclusion, the system which designed in this work was perform very
well, for any temperature change and any variating in humidity percentage.
On the other hand, reliability is one of the key factors when one is
considering of designing a new device. The same applies for temp
automation systems or humidity automation circuits. If there is no error
detection or correction in a system, there is no way to find out if a
command got through to the device it was intended unless you can
physically see or touch the machine. In other words if the controller does
not get the acknowledge in a specified time window it deploys a
retransmission thus, our temp automation system can be considered as
reliable system and humidity automation circuit strongly can be a reliable.
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Abstract—we present the design and test results for a radiation hardened
by design 2 k Byte EEPROM fabricated in acommercially available 0.5um
CMOS process. The EEPROM will be used in a small on-chip memory to
store key instrument parameters and simple control programs for a
microcontroller compatible with Martian surface temperatures on the low
end (—125 C) and standard industrial temperature on the high end
(+85_C). The EEPROM has shown radiation to lerance up to 60 krad. The
EEPROM is written with pFET hot-electron injection and erased with
tunneling. Writing is byte-addressable and erasing is performed on the
whole array at the same time. The EEPROM test chip consumes a
maximum 56.7mW during Operation.

uealdl
RAM _) Lot ll JSIoA) oo mllaall aay Coguslall Slga (8 eda pal o Cijad o
Aasssl) SIodl (ggine ady AulSal g8 HSY) alaaY) oIS 13 (CACHE_ROM
Ay dieye il BRI aaa o) LS o 8 AISa (S0 bl YD LY

-kl B asane allexialg L cl@ll o (ROM) 55130 o) 8 Gl
sale) e 5,08 (sS5 Guny (ROM) 8101 kit Aalal Candl aingy g |

iy daldll Wit Al Gyl clilad) e il g0 agaae (<0 A0l

89 Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M


mailto:Alderwly79@gmail.com

International . . D v
Science and Technology AL saipally pald 20 Sl S

Journal A5 g Al o glall et e e o b ) Q
Al asiall dsal) Alaal July 2018 s ISTJA /\

p Al Jaball S0 uglas 5 13 ¢ leal)
1. PROM (Programmable Read-Only Memory)
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3. EEPROM(Electrically Erasable Programmable Read-Only
Memory)
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1 INTRODUCTION

The integration of analog components with complex digital blocks allows
for true single chip solutions to complex problems. A general form of this
concept is a mixed-signal microcontroller and a key component to making
a true single chip component is nonvolatile memory for program storage.
Of the many forms of nonvolatile memory, the most versatile from a user
standpoint is electrically erasable programmable memories (EEPROM).
We achieve system-on-chip integration by designing an EEPROM that will
be placed on the same die with a full-featured radiation-tolerant
microcontroller in a commercially available 0.5 um CMOS process. Rad-
Hard-by-Design (RHBD) is a strategy for designing

CMOS integrated circuits for tolerance to the ionizing radiation
environments encountered in spaceflight. Radiation tolerance is achieved
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by circuit and layout techniques instead of employing special rad-hard
CMOS fabrication processes. Most commercial manufacturers of
integrated circuits are reluctant

to invest in the development of radiation tolerant integrated circuits
because the market for such devices is very small. Although many
commercially available circuits are sufficiently radiation tolerant for
specific applications, it is often necessary to add radiation shielding and
protection circuitry to guard

Against single event latch-up. RHBD enables designers to improve
performance, lower cost, and reduce risk by systematically designing
application specific integrated circuits that are radiation tolerant by design
instead of serendipity. By using a commercial CMOS process, rapid, low
cost prototyping and

The small volume production required for space applications can be done
via the MOSIS service, or other prototype service.

2 BACKGROUND

EEPROMs can be roughly divided into two categories:

Charge trapping devices and floating gate devices. Charge trapping
devices use a layer of charge-trapping dielectric such as silicon nitride
(e.g., MNOS [1], SNOS [2] and SONOS [3],

[4]) to store information, and are intrinsically radiation tolerant since the
nobilities of electron and hole are similar in nitrides; as electron-hole pairs
are generated due to ionizing radiation,

They are swept out of the insulator, leaving negligible trapped charge [5].
A floating gate MOSFET uses an electrically isolated material such as
polysilicon to store charge indefinitely [6]. The only path for electrons is
through the oxide surrounding the isolated material. Typically, floating
gate transistor are nFETs.

However, nFETs are more sensitive to total ionizing dose (TID) radiation
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because of the induced leakage path along the edge of the source and drain
terminals. There are techniques to mitigate these effects [7], but the
resulting transistors are significantly larger than minimum sized transistor.
The

increase is transistor size also results in a necessary increase in the floating
gate area. The increase in area will in turn make the cell more sensitive to
total dose exposure [8]. In order to keep the memory cell area and radiation
sensitivity to a minimum, we implemented the memory cell using a
floating

gate pFET. The choice of using a pFET based memory cell also allowed us
to use impact ionization for programming; something not possible with the
nFET due to the lightly doped drains in this process.

3_MEMORY ARCHITECTURE

We had no information on the inherent immunity to single event upset of
our memory cell, but clearly the supporting control and sense circuitry
might be susceptible to transient effects. Therefore the memory was
configured with a 2-bit error detection/single bit error correction code per
byte,

Resulting in a 13-bit code word for each 8 bits of information. The error
detection and correction logic is implemented as part of the memory
interface in the microcontroller and not

Contained in the memory block. In addition, well regions were isolated
with continuous guard bands to prevent radiation induced latch up.

The EEPROM is organized in 32 banks of memory blocks. Figure 1 shows
the memory architecture. Each bank consists of 64 memory bytes; each
byte consists of 14 memory cells; and each cell is responsible for storing
one bit. Among the 14 bits, eight of them are used to store one byte of data,
five for The Error Detection and Correction (EDAC) bits, and one bit is
left unused. Row lines span across the array, connecting the bytes

92 Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International e . Y T
Science and Technology @‘ﬂu‘ J“"J‘jm oald 2 iy gkt 50 Ly
Journal 4l g 4hal) o glall -— =

)
ity et gy 2018 25 IST.J/‘(

horizontally. Column lines connect the bits vertically. The row decoders
and the bank decoders select one particular memory byte for accessing.
The most significant 6 bits of the address select a row, and the last 5 bits
select a column. 32 sets of column lines are multiplexed into one set of bit
lines by the column decoder. Each of the 14 bit lines is connected to an
individual sensing/driving element for readout and programming.
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Fig.1. Overview of the rad*hard EEPROM |[2]

4 MEMORY CELL

Each memory cell stores one bit and consists of two pFETs connected in
series. Figure 2 shows one memory cell. Select transistor M1 serves as a
switch during both read and erase operations and as a current source for
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the write operation. M2 serves as the readout transistor for the floating gate
(the gate of M2). The gate oxide of M2 serves as the portal for the electrons
during both write and erases operations. The floating gates of all memory
cells are capacitive coupled to a global control gate (CG). The current
flows from the transistors onto the column line where it is sensed by a
current comparator to Generate digital outputs.

S dd

i N
Wordline | —

N2

ca ]

o

Fig.2. Memory Cell [4]

A. Floating Gate Physics
Hot-electron injection is a common method for programming a floating

gate structure and has been extensively described in the literature [5], [9],
[10]. Impact-ionized hot carrier injection occurs in MOSFETs when two
conditions are satisfied: a large lateral electric field, EL, along the channel
to increase the probability of impact-ionization to produce high energy
electrons, and a large vertical electric field, EV, across the gate oxide to
sweep these hot electrons over the oxide barrier onto the floating gate.

Efficient injection requires that both conditions are present (EL and EV are
large). For above-threshold operation, a large electric field exists in the
channel pinch-off region [5], which is depleted of carriers. The potential at
the pinch-off point is VG —VTH. The voltage drop across the pinch-off
region is VP = VD-VG+VTH, and EL = VP /LP where VG, VTH and LP
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are the gate voltage, threshold voltage and pinch-off region length,
respectively. For an ordinary nFET biased in saturation, where the gate
voltage is below the drain voltage (VG < VD), EL is large, but the vertical
field EV = (VG — VD)/tox is negative and repels the electrons away from
the floating gate.

On the other hand, for a higher gate voltage EL is lower, reducing
generation. In other words, we cannot satisfy both conditions at the same
time for a regular nFET. Thus, special process techniques such as split-
gate or source-side-injection have been used [11]. For an ordinary pFET,
it is relatively easy to achieve a high EL and a small but positive EV under
normal operation. The injection efficiency is not very high but sufficient
for floating gate programming.

B. B. Current-limited pFET Hot-Electron Injection for Witting
The condition for pFET hot-electron injection is set up for M2 during a

write operation. An important feature for the memory cell circuit is the
constant current provided by the select transistor M1 through the channel
during injection. Electrons are injected onto the floating gate, making the
gate voltage of M2 lower, and as a result the channel current increases
quadratic ally. The increased channel current results in an increased gate
current, and therefore a more rapid voltage drop on the gate, leading to
positive feedback. Although this seems to be an advantage for us, two
factors makes this unrealistic: firstly, the current consumption is
exorbitantly large and secondly, due to the finite conductance of the
clamping circuit that holds the voltage at the drain during

Programming, the VSD for the pFET will decrease, reducing the injection
efficiency, leading to an under-programmed gate voltage.

In our design, M1 limits the channel current during the write operation
with a bias voltage on the word line supplied by the row decoder. As the
gate voltage of M2 drops, the source voltage of M2 drops as well. The gate
voltage drops until the injection process is complete, with a controlled
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current consumption. This method of using pFET injection in a stable
negative-feedback fashion has lead to many successes in the

Literature, especially adaptive floating gate elements in imagers [10] and
comparators [12], [13].

Table (1) .Memory Cell Voltages

Read Write Erase
vdd 33V 9V 15V
WL (sel) 1v 6.5V 9V
WL (dis) 5v 9V 9V
CG ov 5V ov
Columm 15V ov High- Z

C. C. 2k-byte Memory Radiation Test
Results from TID testing on a full EEPROM array (2 k x13 b) showed that

our decision to use a more sensitive sense amplifier improved TID
tolerance. After initial programming, the part operated properly up to an
exposure of 60 krad. However, numerous read errors occurred after
exposure to 62 krad. Functionality was restored if we then erased and
reprogrammed the part. The part remained fully functional after exposure
to an additional 40 krad. A second cycle of erase, reprogram, and 40 krad
exposure was then performed and the part continued to function correctly.
The pattern we used is random with 14205 bits programmed with a one
and 14467 bits programmed with a zero. Before erasure, all bits are written
to ensure no extra charge remains on the floating gate. We then placed the
chip under bias in the radiation chamber. For each radiation step, we read
out the data with multiple controls gate voltages, and recorded the range
of the control gate voltage that gave correct data. As shown in Figure 7,
the error in written bits set an upper limit to the control gate voltage, and
the error in erased bits set a lower limit to the control gate voltage. As the
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dosage increases, the two limits approach each other and at 60 krad, no
control gate voltage yields error-free result. Based on the data in Figure 7,
we choose a nominal control gate voltage of 1.65V to maximize radiation
tolerance.

2.5

5]
'! H
/%

Error—iree Ragion

Control Gate Voltage V.. [V]
i

1851 siTor—fres V. . for srased bits
o5 L i E I

(1] 20 410 &0
Total onizimg Dose [Frad (Si]

Fig.3. As usage Increases the Error Gap Closes [10]

5_D. Endurance

In the endurance test and subsequent high temperature data retention tests,
the chips were programmed with a checker-board pattern. One chip (no.
30) had no errors after 2000 Erase/Write cycles. In the following, the
numbers after the cycle denotes the number of error bits. Consecutive
numbers separated by commas are the error bits measured repeatedly every
one minute.
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*3kcycles: 2,1, 1, 1.

* 4k cycles: 154, 116, 105, 95.

* Sk cycles: 1159, 958, 891, (after 24hr) 110, 116.

* 6k cycles: 2730, 2442, 2257.

» 7k cycles: 13737, 6333, 5330, (400us write) 69, (200us write) 3960.
The accumulation of electrons in the oxide with repeated programming
and erasing is known to change the electric field during injection, and thus
reduces the efficiency for injection [5]. Our experiments show some
recovery with elapsed time.

As seen in the 7k cycles experiment, we significantly reduce error bits with
twice the amount of programming duration.

However, as the number of cycles goes higher, it takes more programming
time to write effectively.

6_E. Data Retention

A chip was programmed on 3/30/2005. Its data remains intact as of
8/24/2005 after storage at room temperature. In order to determine the long
term data retention, we have also

Begun accelerated data retention testing. We can accelerate the effective
time by increasing the temperature. The relationship is given by the
Arrhenius equation

A(T)=exp —Ea

K 1

T —

1

TO (1)

Where A (T) is the temperature acceleration factor, T is the temperature in
Kelvin, TO is the reference Temperature, k is the Boltzman Constant and
Ea is the activation Energy.
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7_CONCLUSION

We have designed, fabricated and begun initial testing of a 2 k by 13 bit
memory EEPROM in a commercial 0.5 um CMOS process. The area of
the memory block is 2.0mm by 1.6 mm. RHBD methodologies were used
to improve the radiation tolerance. The memory has been tested and found
to be fully functional over the Martian surface temperatures on the low end
(—125_C) and standard industrial temperature on the high end (+85 C).
Memory access times are measured to be 200 ps/byte for a write, 200
ns/byte for a read, and 3 s for full array erasure.

Total dose testing has found complete data retention up to 60 krad of
exposure. Radiation tolerance can be increased further by erasing and
reprogramming the contents. While this memory block has been designed
for use in a RHBD microcontroller, the base technology can be partitioned
into smaller memory sizes to hold configuration data for other ASIC
applications.
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Abstract
Temperature is one of the most important variables in any manufacturing

process, ranging from small plants to huge industrial facilities. Due to
complexity of temperature and variety of external factors influencing this
variable, a great concern has been given to its measurement and control
methods.

The advanced technology has been greatly involved in measurement and
control of the temperature. For sensing and measuring the temperature, fast
acting, high accuracy sensors in addition to microprocessor based smart
temperature transmitters have been used. This type of transmitters features
compatibility with assorted types of sensing elements as well as it could
transmit analog and digital signals simultaneously; Another advantage of
this type of transmitters is simplicity in configuration and set up process
using dedicated hand held communicators. Control-wise, microcontroller
based control devices have been used. Also sophisticated software
programs have been implemented in solving a lot of temperature related
problems. Regarding final control elements, fully controlled power
electronics based temperature equipments have been used. This type of
equipments features power saving and accurate results.

This paper demonstrates a practical temperature control loop, in this loop
some of the modern applicable techniques have been implemented to
measure and control the temperature so that it would be practically and
safely useful in the real life.

Keywords: Smart Instruments, PID Control, Ardinuo & Labview.

1. Introduction
In industrial plants, variety of process variables need to be monitored and
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controlled, the target is, the final product is made in accordance to the
applicable standards economically and safely. Process variables involve
but not limited to, level, pressure, flow and temperature.

During manufacturing, all of process variables must be within the specified
limits. Otherwise, final product quality might be impaired or safety hazard
could arise. In general, monitoring and controlling of process variables
consist of the following components:

a- Sensing Devices: Characteristic and output of sensing devices is a
direct function of the measured variable. Output of sensing devices could
be in the form of electrical, pneumatic or hydraulic signals.

b- Indication & Recording Devices: Function of these devices is to
receive the signal from sensing device and display it in a scaled format
either as instantaneous or plotted value with time.

c- Control Devices: Function of control devices is to receive an input
signal from the sensing device and compare it against a desired set point.
Error between the input signal and the set point is processed and the
resultant is an output correction signal.

d- Final Control Elements: These devices receive output signal from
control devices and carryout the required correction action.

If, for any reason, the process variable becomes out of control. An alarm
1s announced, and subsequent tripping action is activated by safety devices,
shutting down the whole process.

2. Objectives

e Demonstrating a PID temperature control loop using Labview
software.

e Studying the relationship between the temperature and the flow rate.

e Applying a protection circuit with the aid of Labview.
3. PID Control

PID (Proportional Integral Derivative) control is a widely used control
method. It has huge advantage in the fields of control engineering. After a
long period of engineering practiced, it has developed a complete program
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of control methods and a typical structure. PID controller has simple
structure, excellent stability, reliable performance and convenient
adjustability. PID, as its name implies, utilizes the proportional, the
derivative and the integral to work out controlled quantity based on the
system errors. These three elements are mutually independent and have
respective functions. Users can choose many combinations of the three
based on the process requirements. The transfer function of a standard PID
controller is generally written in this way [Dingyu Xue et al, 2007]:

G(s)=Kp+Ki1+de
S

:Kp[l+i+Tdsj 1
T;s
Where Kp is the proportional gain, Ki is the integral gain, Kd is the
derivative gain, Ti is the integral time constant and Td is the derivative
time constant. As a linear controller, it according to a given value r(t) and
the actual output value y(t) to control deviation e(t), the deviation in
proportion, integral, and differential through linear combination constitute
control u(t), to control the controlled object. For the output of the controller
input relations is shown as [Dingyu Xue et al, 2007]:

1] de(t)
u(t)=K |e(t)+—|e(t)dt+T, ——= 2
(=K, e fepsr, %
Where u(t) is the output of PID controller, e(t) is the input. Figure 1 shows
the theory controller in a feedback loop and figure 2 shows the effect of PI
control on the process.

The PID controller is really very simple in operation. The PV [y(t)] is
subtracted from the SP [r(t)] to create the Error [e(t)]. The error is simply
multiplied by one, two or all of the calculated P, I and D actions (depending
which ones are turned on). Then the resulting “error x control actions” are
added together and sent to the controller output [u(t)] to final control
elements in the plant to perform the required correction action.
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Fig.1. Theory of a PID controller in a feedback loop
[www.wikipedia.org/wiki/pid_controller September 2016]

SP

Steady
state error

Fig.2. PI control effect on process [www.electricaltechnology.org Sep 2016]

4. PRACTICAL WORK

4.1 Hardware Description

The general objective of this control loop is to implement the Labview
software in measuring; monitoring, controlling the temperature of a water
heater supplying hot water to a customer at a desired preset temperature
and protecting the system against overheat. Another concept demonstrated

in this loop, is the relationship between the temperature and the flow rate.

The water heater is the heart of the hardware system, it is used as a
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reservoir for the water as well as heating up and maintaining the water
temperature at the desired set point entered & controlled by the Labview
software.

The total capacity of the water heater is “10 Liters”, and it is entirely
insulated to minimize heat loses. The water heater is equipped with two
heater elements, each one is “1500 Watts” rated and is independently
controlled by the software through the switching circuit, each heater
element is protected by thermostatic switch, this switch is set at “80 °C” ,
the switch has two functions: first is protecting the heater and the customer
against uncontrolled overheat by generating an alarm in the Labview,
which in turn will turn off the power of the switching circuit, the second
function of the thermostatic switch is to prevent the water from reaching
the boiling point “100 °C” at which, the water will evaporate. Water is fed
to the heater through isolation and check valves, the latter is used as a one
way valve preventing water from escaping in case of shortage of water
supply, hence protecting the heater elements from damage. The discharge
flow rate through the water heater is controlled by manually operated flow
control valve, at the end of the charge line there is an electrically operated
normally close solenoid valve which is used to cut water supply to the
customer and allow more residence time to heat up the water in case of the
water temperature has fallen to unacceptable limit “Set Point-15°C”, the
system is also provided with ON/OFF switch to operate the solenoid when
desired by the customer ( the valve will open only when the S.P is reached).
The system is also equipped with a vent valve at the discharge line, this
valve is used to vent the system manually in case the over protection circuit
has activated. The water heater is also equipped with a temperature
indicator in the range of “-20 to +120 °C” and a 3-wire resistance
temperature detector “RTD” type Pt-100, which is used to measure the
temperature inside the water heater and it transmits an equivalent electrical
signal in the range of “Ohms” to a smart temperature transmitter(Model
“3144” made by EMERSON) which in turn sends an electrical signal in
the range of 4-20mA (0-100 °C) to the analog input # 0 of the Arduino
interface module across 0-250 ohms resistor. The Arduino module
converts the analog signal to a digital signal so that it can be utilized by
Labview software, the Labview executes the program and sends output
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signals to the final control elements through Arduino and the switching
circuit to maintain the desired temperature. Figure 3 shows the general
layout of the control loop.
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Fig.3. Temperature Controller using Labview General Layout

4.2 Software Description
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The explanation of the software program is combined in conjunction with
the following the logic block diagram (Figure 4), block diagram (Figure 5)
and the front interface panel (Figure 6).

The temperature of water heater is fed to Lavview through Arduino analog
input channel # 1(Block #1) in the range of 1-5 Volts and then forwarded
to the scaling circuit (Block #2) where it is converted into engineering
values in the range of (0-100°C), the scaled input/output signals are related
by the following mathematical equation [www.omega.com, 2016]:

Y =MX+B 3

Where:

Y = the output signal or engineering units.

M = the slope or the scale factor.

X = the input signal (millivolts, volts, etc).

B = the offset.

Let‘s apply the above equation to our case.

M= 100-0/5-1=100/4 =25 °C/Volt.

X= varying from 1 to 5 volts.

B=-25 (since the output starts at 1 volt, there is an offset. We calculated
a value of 25 °C/Volt, therefore, 1V = -25)

Yivor= 25x1 + (-25)= 0°C

Ysvor= 25x5 + (-25)=100°C

The output of the scaling circuit (SC) is branched into four; the first branch
is fed to the Low/High Alarming Circuit (Block #3) where the signal is
compared against alarm Set Points entered through the Front Panel for
annunciation purposes. The second branch from the SC is fed to (Block
#17) for trending together with the controller Set Point & Output. The third
branch is fed as a Process Variable (PV) to the PID controller where it is
compared against a set point signal (Entered manually through the Face
Plate), the error between the controller where it is compared against a set

point signal (Entered manually through the Face Plate), the error between
the two signals is further processed through a PID function (Block #5) and
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an output corrective signal is transmitted to the final control devices (The
heater elements) in the form of ON/OFF signals through comparison
circuit #2 (Block #7) and digital output channels #12 & 13 (Block #8) to
perform the required corrective action.

The selected controller is a PID (Proportional Integral Derivative), reverse
action type (i.e. increase in input signal — decrease in output signal).
Additional parameters and commands entered to the controller are the
sampling rate control (Block # 6) and the controller initialization (Block
#5), the former specifies the sampling rate (set at 260mS) that the VI
acquire  information and the controller loop cycle time
[www.labviewforum.de/thread-RS-Flip-Flop. September 2016] and the
latter specifies whether to reinitialize the internal parameters, such as the
integrated error, of the controller. This command is to be set TRUE if the
application must stop and restart the control loop without restarting the
entire application [Labivew PID and Fuzzy Logic Toolkit User Manual
2009].

The fourth branch of the SC is fed to comparison circuit #1 (Block #10)
then the output ON/OFF signal is fed to the S-R Flip Flop latching circuit
(Block #11) and finally to the digital output channel #8 (Block #12).
Blocks #9, 10, 11 & 12 all contribute to control operation of the solenoid
valve. The last part of the software is the protection circuit. Signals from
the thermostatic switches are connected in series to digital input channel
#4 (Block #13) and then to the latching circuit #1 (Block #14). As long
both switches are healthy, the output from digital output channels #7, 8, 12
&13 will be enabled.
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If any of the switches is activated, all digital output channels will be
disabled tripping the whole system. The system could only be restarted
when all trip signals are cleared and the SYSTEM RESET push button is

reset.

5. RESULTS and DISCUSION
5.1 Objective One

Measuring, monitoring and controlling the temperature of a water heater
using Labview software and the associated equipment. For control
purposes, a PID controller function block has been implemented in
Labview. To demonstrate the effect of the different PID tuning parameters
on the process, a real practical example has been carried out. In this
example both the controller set point and the water discharge flow rate
have been set and maintained at “55 °C” and “0.271 Liter/Minute”
respectively. In the first case, all tuning parameters were zeroed and in the
subsequent tests, the PID parameters were introduced one by one, in each
case, a different process behavior has been observed and recorded. Figures
7 to 10 illustrate the obtained results in all cases.

Note: The heaters switching points has been configured as follows:
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a- Heater 1: ON when O/P > -20%; OFF when O/P < -20.
b- Heater 2: ON when O/P > 80%; OFF when O/P < 80.

Case 1; S.P =55°C, All Tuning Parameters Equal to Zero:

Setpoint (SPY [T 1 55.00
Process variable (Pv) [ 65. 70
'
4000
T Cutput [ L -0.00
00,0~
0.0
00,0~ J
1396 2419

Fig.7. Case 1; PG, , D=0
Case 2; S.P =55°C, Prop. Gain =33%, Integral =0min, D=0min:

Setpoink (SP3 [T L S5.00
Process Variable (PW) [ 56,05

'
Z1 “40z1

Output Cubput [ L -34.80

}

000 40‘23

Fig.8. Case 2; PG=33%, [, D = Omin

Case 3; S.P =55°C, Proportional Gain =30%, Integral =0.03min,
Derivative =Omin:
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Fig.9. Case 3: PG = 30%. | = 0.03min. D = Omin
Case 4; S.P=55°C Proportional Gain =30%, Integral =0.03min, Derivative

Setpoint (SP} [T L S5.00
Process Wariable (Pvy [ S4.59
e SP and P
G000
S58.0=
S6.0°= e T

Fig.10. Case 4; PG = 30%, | = 0.03min, D = 0.004min

In case 1, it was clear that the process variable (PV) exceeded the set point
and continued on rising without any change in the controller’s output
signal, the test had been continued for about six minutes and then
interrupted manually for water saving. Theoretically, the controller output
action should be ON-OFF, when the “PV” exceeds or falls below the set

point.

In case 2, the PV exceeded the set point and settled at about one degree
centigrade “56 °C” above the set point (The steady state error offset).
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In case 3, the PV was oscillating steadily (between “56 and “54.59” deg
C). Itis clear that the overall performance of the system was improved and
the offset between PV & SP had reduced when adding the integral time.
In case 4, it took longer time for the PV to stabilize and oscillate between
“55.8” and “54.71” deg C. It is clear from the graph that both PV and O/P
signals are fluctuating heavily. The higher the derivative value had been
introduced, the heavier the fluctuation had been observed.

5.2 Objective Two

The major concern is the effect of the discharge flow rate on water
temperature. For this purpose, many tests have been carried out. The set
point has been maintained at 55°C and in each case the flow rate has been
set at different values using the manually operated flow control valve.

Case 1; Zero Flow Rate (Manually operated flow control valve is closed):
Figure 11 shows that the PV and set point at steady state temperature are
almost coincided with very little offset, the controller’s ouput signal is
proprtional to the PV and one heater is running interruptily to compensate
for temperature losses with time. In figure 12, a little amount of derivative
time =0.030min was added for about “3.5 minutes” and then set back to
“0”. It is clear from the graph that the controller output is fluctuation very
heavily during this added time. In fact, throughout all this study, it was
obvious that adding more derivative time during tuning, causes heavy
disturbance to the controller’s output thus, the overall process behavior.
During investigation of this problem, so many control examples in
Labview library have been checked and found all not applying any
derivative time value for tuning; it could be due to software restraints.
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Setpairt () [T L |55.00 Setpoint () [T L |S5.00
Process Variable (PY) [ |55.81 Frocess Variable (P¥) [ 55.32
Lo SP and PY eter  SPandPy
70.0-] 70.0-
65,0 65,0~
ﬁD.U; ED.U’V
55.I]- SS.UV
SU.U; 5D.U;
45.0- 15.0-
QD.D; QEI.EI-
35.0; 35.0;
3u.u;, . 30.0;, |
574 4674 1959 5959
Output oupt [T -t00.00 Output ot [TT eam2
100.0 100.0
Dn—f nu-f “ ‘ ] |I
100,02, anma stk anbak sl A st 1000 Y
3653 4676 4933 594
Fig.11. Casela; FR=0, PG = Fig.12. Caselb; FR =0, PG = 42%,
42%,1=0.03min, D=0 | =0.03min, D =0.03min

Case 2; Flow Rate=0.79L.iter/Min, P Gain=45%, 1=0.03min, D=0min:
Figure 13 shows that the PV is cycling between “55.9” and “54.3” degrees
centigrade respectively, the duration of the PV and O/P cycles is becoming
shorter.

Serpoant (SP) [T L S5.00

Process Wariable (P} [ (=2 -1

s SP and Pv

FOL0—

65.0—
E!D.EI;
55_.3:%
SD.U—-
15.0;
40.0;
35.0:

a0 -, y
=} <000

Dt Cutput [T L [0.12

100.0 — T f—-'—r—'—r—I“
D'D_iA‘M/v
|1 00,0 =k y
27e1

1758

Fig.13. Case 2; FR=0.79 L/Min, PG =45%, 1=0.030min, D = Omin

Case 3; Flow Rate=1.287 L/Min, P Gain= 35, 1=0.30min, D=0min:
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Figure 14 shows that the PV is cycling between “55.2” and “53.4” degrees
centigrade respectively, it is becoming clear now that the overall behavior
of the PV is shifting downwards the set point.

Setpoirt (5P} [ L e ]
Process Wariable (PW} [ — S4.9s
b, SP and Pw

FOL0 —|

65.0 —
60.0 —
ss.0 -

s0.0 -

45,0 -
40,0 —
as.o -

ao.o - '
a7as

Prapr— Ottt [T L FT AT

100.0 —| - T ~r - ——
D'D_:"“/ N\\.__hbﬂf'r/
100, o =}

e a7z

Fig.14. Case 3; FR=1.287 L/Min, PG =35%, |=0.030min, D = 0min

Case 4; Flow Rate= 1.58L/Min, P Gain= 35%, 1=0.30min, D=0min:
Figure 15 shows that both PV and the set point are almost coincided. At
this point both heaters are continuously ON running at maximum rated
power so that they can maintain the required set point.

Sebpoirk (5P} [T L S55.00
Frocess Wariable (PY) [ sa.ar

bsr =P and Pw
F0O.0 —

55.0 —|

s0.0 -
N T

5.0

s0.0—
as.0—
20.0—
3s.0]
so.0 -,

F2S5 +7ES

X X Cupest: [T L 2z T

10x. O :WWWWBWWWW

oo
om0 .
IFoa 476

Fig.15. Case 4; FR=1.58 L/Min, PG = 35%, |=0.30min, D = Omin

Case 5; Flow Rate >2L/Min, P Gain=37%, 1=0.025min, D=0min:
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In case 5, the solenoid valve shut down switching point has been set to“50
°C” and the flow rate has been increased more than “2Liter/Minute”.
From the graph it can be seen that the overshoot period is very short and
the temperature is decreasing rapidly until it falls below “50 °C”. At this
point, the solenoid valve closes and the temperature rises gradually
repeating the cycle. Although both heaters were continuously ON but they
were not able to compensate for the load demand.

Setpoint (5P) | L 55.00
Process Yarisble (PV) [ 51.17
e SP and PV
70,0 -
65.0—
60.0 -
55.0 -/,’_L\ N . P
v / \M—/ V 1 ]
45.0 =
40.0=
35.0-
30.0 -} '
124 2124
Output Cutput [T L 100,00
1000 - T .\_\ J
0.0
1o0.0 =) | S ]
309 4121

Fig.16. Case 5; FR >2 L/Min, PG = 37%,
1 =0.030min, D = 0min

5.3 Objective Three

In this objective, the over-temperature protection is demonstrated. In this
test, both of the thermostatic switches’ temperature setting and the
controller set point had been adjusted to “60 °C” and “80 °C”
respectively. During the test, the PV exceeded “60 °C” and continued on
rising until the alarm (Heater Elements 1/2 Temperature Not OK) had
announced and the system tripped immediately. Recorded tripping point
was about “78 °C”. To decrease water temperature, trapped water had
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been drained manually using the vent valve. After few seconds, water
temperature began to decrease until it fell below “75 °C”. At this point,
the alarm had cleared.

Obtained results in figure 17 are justified as follows:

1- Both sensing elements of the thermostatic switches had been pulled out
about “4cm” from their respective thermowells. The reason is to keep
thermostatic switches away from the heaters power lines.

2- This pulled out area has been exposed to surrounding ambient
temperature.

3- The test had been carried out during night-time and the surrounding
ambient temperature was below “20 °C”.

4- All above factors had caused the thermostatic switches not to activate
at the exact setting.

5-

Senpoire (5P [T L 000
Prooess Wariable (PY) T 73.8668

eter

=P and PV
1000 = T

Outpet [T L 100,00

1996 3019

Fig.17. Over -Temperature Protection Test

6. CONCLUSIONS:

With the aid of both the hardware and software it was possible to
demonstrate a simple temperature control loop using familiar software
such as Labview. Labview is a powerful tool for dynamic simulation and
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real time process control purposes. In spite of the huge capabilities of
Labview and Control & Fuzzy Package (VER 2013) used in this study,
there was no Flip Flop function block found in this version. The SR Flip
Flop used in the logic block diagram was imported from the internet
[labviewforum, 2016].

Regardless to all encountered problems related to Arduino Uno, it has been
proved that it is practical tool for small control loops. One of the Arduino
Uno limitations, it has no analog output port (i.e. 4-20mA, 0-10V, 1-
5V, etc) which is indispensable part in most of control loops.

The relationship between the discharge flow rate and the heating capacity
is inversely proportional. As the flow rate increases, the ability of the water
heater to maintain the required temperature set point decreases. At higher
flow rates, higher rated heating elements are required, extra heaters to be
added or the water heater overall capacity to be reduced.

Further research and study is still required regarding heavy disturbance
caused by adding derivative time to the process when using Labview.
Calculating the proper PID tuning values/implementing more advanced
auto tuning methods to the controller instead of using the traditional Trial
and Error tuning method. Using advanced methods leads to better results
and save much time.

Attention has to be paid not to exceed the maximum contacts rating and the
allowable switching intervals when using relays for switching purposes,
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Abstract

The performance of an AC transmission line is an important factor that
affects the performance of a power system because the transmission line
consists of resistance, capacitance and inductance parameters that are
distributed over its length. These parameters cause losses due to the
reactive power component so the losses need to be reduced effectively, as
a consequence, the performance can be highly increased. Therefore, in
order to improve the efficiency, it is necessary to use an efficient solution
that can provide reactive power compensation. The reactive power
compensators form FACTS devices made of power electronic components
which have been developed rapidly over the last decade. The paper studies
characteristics of a generic transmission system , evaluation the power
flow and hence determination the maximum power transfer possible. Also,
to develop fundamental frequency model of a Static Series Synchronous
Compensator (SSSC) and determine the best location and rating of the
SSSC to maximise the utilisation of the grid system.
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INTRODUCTION

FACTS technology enables power grid owners to increase existing
transmission network capacity while maintaining or improving the
operating margins necessary and the existing power system stability, as a
consequence, consumers can be provided by more power at lower
investment cost and less bad effects on the environment because there will
not need to build new power system plants, transmission lines,
transformers, etc. Therefore, FACTS contribute so many benefits to power
system because the power transfer capabilities and system voltage stability
can be increased efficiently. Thus, it is so significant to continue
developing the power electronics devices (semiconductor devices) and
methods of connecting FACTS with each other (combination of FACTS
devices). Hence, semiconductor devices need to be more efficient within
higher operation range and lower manufacturing cost by improving them
to carry higher operating current and voltage.

Furthermore, by developing methods of controlling FACTS devices
combinations, the capacity and flexibility of power transmission systems
can be increased with more stability and security. There are different types
of FACTS devices such as Static Var Compensators (SVC’s), the most
important FACTS have been used for number of years to improve the
performance of transmission systems by resolving dynamic voltage
problems, and Static Compensator (STATCOM) also widely used today
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to compensate reactive power, support and regulate area of load voltage
levels. Series FACTS such as Thyristor Switched Series Capacitors
(TSSCs), Thyristor Controlled Series Capacitors (TCSCs) and Static
Synchronous Series Compensators (SSSCs) have a broad range of
application to increase the load capacity of power systems. They can be
spread out in short and long distance transmission systems to improve
transient stability [1].

1. CONCEPT OF AC TRANSMISSION SYSTEMS

Transmission systems are greatly needed for interconnecting power system
networks where power plants and load centres need to be widely
interconnected for supplying electricity [2]. As transmission transfer
capability increases, the cost of electricity decreases because possibilities
of interconnecting high number of generators can be increased effectively.
Due to the presence of reactive power in ac power system, it is so important
to generate or absorb an amount of the reactive power depending on needs
of the power system including lagging or leading conditions.

2.1 THEORY OF SHORT TRANSMISSION LINES

The transmission lines of the given generic grid can be considered as short
lines because their lengths are less than 80 km. The shunt capacitance for
a short line is negligible because it is high compared to the reactance and
resistance; therefore, the total series impedance is (R + jXL). Figure 1 (a)
shows that the equivalent circuit of a short transmission line including the
total series impedance, the sending end voltage (Vs), and receiving end
voltage (Vr) and a load. In order to analysis of a Transmission line yielding
power flow equations relating the real power to load angle and reactive
power flow to voltage profile, Figure 1 (b) shows the phasor diagram of a
Transmission line [1][3].
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Figure 1: a) A short Transmission line equivalent circuit. b) The phasor diagram
of a short Transmission line [7]

2. FLEXIBLE AC TRANSMISSION SYSTEMS (FACTS)
TECHNOLOGY
The IEEE definition of FACTS controllers are defined as “a power
electronic based system and other static equipment that provide control of
one or more AC transmission system parameters. The quality and
reliability of AC power system need to be highly increased due to
electricity demand continues increasing rapidly. There are many issues
need to be taking into account including environmental concerns by
increasing the efficiency of the current power system in order that
minimizing as much as possible rebuilding new power plants. FACTS
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devices may be a vital solution to optimize the new power networks as
well as the existing networks. The following benefits of installing FACTS
devices including:

1- Dynamic reactive power compensation.

2- Steady-state and transient stability enhancement.

3- Voltage regulation.

4- Power transfer capacity increase.

5- Three-phase voltage balancing.

6- Reduced transmission losses [2].

FACTS technology gives reliable opportunities for controlling current and
corresponding power through a transmission line under normal and
contingency conditions at an acceptable cost. These opportunities arise
through the ability of FACTS Controllers to control the interrelated
parameters that govern the operation of transmission systems including
series impedance, shunt impedance, current, voltage, phase angle, and the
damping of oscillations at various frequencies below the rated frequency

[3].

The above definition shows that FACTS are based on static devices (power
electronics based), not mechanical devices that have many disadvantages
compared to FACTS such as little high-speed response to control signals
and limited cycle life. FACTS can be categorised as follows:

1- Shunt Controllers that act in shunt to power system (Shunt
Compensators)

2- Series Controllers that adjust series reactance or voltage (Series
Compensators)

3- Both Shunt and Series Controllers with power system.

3.1 SERIES COMPENSATION

In series compensation, the FACTS device is connected in series with the

AC power system to work as a controllable voltage source. Due to

presence of series inductance in the transmission line (especially when it

is long) between the sending and receiving ends, a high voltage drop can

be occurred. This voltage drop can be compensated when amount of the

inductance i1s decreased by connecting an amount of capacitance in series
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which can be achieved by using a series compensator. On the other hand,
series capacitive compensation is to decrease the overall effective series
transmission impedance from the sending end to the receiving end. The
types of series compensators as follows:
1- Thyristor Controlled Series Capacitor (TCSC) or Thyristor
Controlled Series Reactor (TCSR).
2- Thyristor Switched Series Capacitor (TSSC) or Thyristor Switched
Series Reactor (TSSR).

3- Figure (2) shows Static Synchronous Series Compensator (SSSC)
[4].

VEC

3 )

v

Voltage Source CONTROL

Converter

Vd;:_l T

e

(_1 K

Figure 2. SSSC, operated as a series capacitive compensator [ 1]

The Static Synchronous Series Compensator (SSSC) is a FACTS device
able to supply and absorb reactive power. It consists of a high power,
voltage source inverter (VSI) with the dc terminals connected to a
capacitor and ac terminals in series with the transmission line via an
interface transformer. By changing the firing angle of the inverter the
capacitor voltage can be increased or decreased to control the amplitude
and direction of the SSSC voltage [3] [6].This technology is high efficient
with low cost because it is self-regulating by varying its reactive power
output according to the variations in transmission line current. Therefore,
it is primarily used to reduce the high transfer reactance, as a consequence,
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the transmission system transfer capability and voltage stability can be
increased effectively. When the magnitude of the injected voltage (Vq) is
made proportional to that of the line current (I), a series compensation
equivalent to that provided by a series capacitor at the fundamental is
obtained. The phasor diagram shows that the voltage across the series
capacitor forces the opposite polarity voltage across the series line
reactance to increase by the magnitude of the capacitor voltage. The
injected voltage source can be defined by equation (1).

Vy,=—JKXI (1)
(K) = (Xe/Xr) = (Vg/Ixr), K is the degree of series compensation
{continuously variable over the range (0<K<1)} and Xc is the impedance
of the series capacitor (Effective compensating impedance). The operation
of SSSC can be explained using a simple circuit diagram shown in Figure

3).

Figure 3. Two machine model series compensator and Phasor diagram [8]

The SSSC is modelled with an AC voltage source whose output voltage
has 90° phase lead or lag to the line current [4] [6]. By implementing the
SSSC the line reactance can be changed by injecting an AC voltage which
its magnitude and direction can be controlled. The effective line reactance
between two ends is the difference between the line reactance and the
injected reactance. The effective transmission impedance with series
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capacitive compensation is given by:
Xeff =X—Xc orXeff=(1-KX ?2)
Xeff = X — X, 3)
The active and reactive power flow is expressed by the following
equations.

\'A A
P, = =LSin§, and
4 Xegr ’

Qq = %(1 — Cos8) @)

The compensating reactance (Xo) is defined to be negative when the SSSC

operates in inductive mode, and positive when the SSSC operates in

capacitive mode.

The active power equation when the SSSC is connected in series with the

line can be derived the following procedures.

The injected voltage can be expressed by the following equation.
Va=V{1/[1]}e1* 5)

The active power through the transmission line can be expressed by

following equation.

2
P, = ———Sin§ (6)

g =
(15

The voltage across the line, Vi is equal to Ix.. So, the active power can be

expressed by the following equation.

v 1
P, = —Sind —~ @)

G
From the vector diagram in Figure 2 (b), the voltage across the line can be
expressed by the following equation.

Vi =V, +2Vsin ®)
Inserting the equation (7) into the equation (8) and arranging it , the
following equation can be derived.

Py =+ Sin8 + - V,Cos (2) ©)
9  x, x, 4 2
In case of SSSC operation, it is possible to transmit a real power through
the line when the phase difference between the sending end and the
receiving end is zero. Also, the transmitted power can be negative when
injecting voltage is inductive [5].
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3. Configuration of a generic grid

The generic grid system is shown in Figure (4) is viewed as a
single phase diagram consists of an AC source, three transmission
lines and three loads. The whole system is connected to the source
via busbar (1), load (1) is connected via busbar (2) and loads (2 &
3) are connected via busbar (3). The parameters of the
components of the system are tabulated in Tables (1) and (2).

Load 1

Busbar 2

Transmission
Line 2

Transmission
Line 1

Load 2

1.085 pu

Load 3

Transmission

Line 3

AC Generator

Busbar 3

Figure 4. Generic Transmission system (Base kV=275,Base MVA=100)

Table 1. Parameters of the transmission lines

; Q H F
Line R (Z) |L(E c(¥) Length(Km)
1 0.02 1.0350 0.01152 62
2 0.03 1.0350 0.01152 25
3 0.03 1.0350 0.01152 39
Table 2. Load data for the generic system
Description Apparent power Power factor
(pw)
Load 1 5.98 0.95
Load 2 6.12 0.98
Load 3 1.89 0.97
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Table 3. Load combinations

Configuration 1 Configuration 2 Configuration 3
Load 1 On On On
Load 2 On Off On
Load 3 On On Off

4. POWER FLOW ANALYSYS

In order to carry out the power flow analysis of the given system

the following calculations need to be done:

1- The calculations are based on common bases of {MVA base =
100 MVA} and {KV base=275 KV}.

2- Accordingly, the common current and impedance bases of
each line.

3- The impedances of the lines including the reactance,
capacitance and resistance.

4- The active and reactive powers of the loads are

shown in Table (4).
5-
Table 4. the calculated power values
Active power(MW) Reactive power(MVar)

Load 1 568.1 186.73
Load 2 599.76 121.8
Load 3 183.33 45.95

Total 1351.19 354.48

5. SIMULATION

The given generic grid needs to be simulated by using MATLAB/Simulink
Software in order to determine the values of currents of the transmission
lines for every configuration, as a consequence, these values can be
compared with the thermal limits of the transmission lines. The following
Tables (5), (6) and (7) present the measured values in per-unit for each
configuration without implementing any type of FACTS devices. Before
starting the simulation, the parameters of the system components such as
the source, loads and Transmission lines need to be calculated. The
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parameters of the loads and lines are previously calculated but those of the
source can be calculated as follows:

The short circuit level is [50 pu], therefore, the short circuit reactance of
the source (Xsc) is equal to [1/50 = 0.02 pu] and the short circuit resistance
(Rsc) is equal to [(Xsc) / (X/R)], where (X/R) ratio can be selected as 10,
yields (Rsc) = [0.002 pu]. Therefore, the short circuit impedance of the
source (Zsc) in per-unit is [0.002 +j 0.02] and accordingly, the current and
voltage at busbar (1) can be calculated based on a given supply voltage
(VS) of [1.085 pu] as shown in Figure (5).

7sc ls

—>
0.00240.02 ——® ===m=ms

T |
V, \‘ﬁ/ Bushar (1) | Vi The grid
l I

® ------J

Figure 5. An AC source equivalent circuit

From the above circuit, [Vous = Vs - Vsc], where

(Is) = [(1.085) / (0.002 + j0.02)] = 12.49

-32.70
and [Vsc =1Is * Zsc] = 0.251 5160
yielding, Vpus = 0.949 1195
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6.1 SIMULATION WITHOUT IMPLEMENTING FACTS
DEVISES

6.1.1 CONFIGURATION 1
In this configuration all the loads are ON as shown in Figure (6), and the
values were measured.

+ - —Aa
Line (1-1) A

T = Bb B‘MI‘{I\
Line (1-2) c

+ . co
Line (1-3) L] sl
busbar 2

¥ L
Line (2-1)

i L
Line (2-2)
i L

A’—/ " Line (2-3)

+
Line (3-1)
+ o
() Line (3-2)
all + -

€ LC c-—‘ e busbar 3

3-phase Source

-1B- Bb-

busbar 1

Figure 6. The MATLAB/Simulink circuit for configuration 1 without using
FACTS devices

According to the measured values, line (2) is completely unloaded because
it carries about [8.2 %] of'its thermal limit, and line (1) is unloaded because
it carries about [62 %]of its thermal limit but line (3) is overloaded because
it carries about [52 %] more than its thermal limit. The consumed active
powers by the loads 1s [10.96 pu] which is less than the supplied power by
[1.172 %] and the consumed reactive power is [2.873 pu] which is less
than that of the source by [31.6 %]. The supplied current is more than the
summing of the load currents by [102.64 %].

The percentage of voltage drops from the sending and receiving ends of
the lines (1) and (3) are [5.36 %] and [5 %] respectively; while the voltage
at the receiving end of line (2) is more than that at the sending end by
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[0.35 %]. In addition, values of the currents of the lines (1) and (3) at the
sending ends are less than those at the receiving by [1.03 %] and [0.37 %]
respectively; while the current at the receiving end of line (2) is less than
that at the sending by [8.5 %].

6.1.2 CONFIGURATION 2

In this configuration loads (1) and (3) are ON while (2) is OFF. According
to the measured values, line (1) carries about [44.3 %] of its thermal limit,
line (2) carries about [45.38 %] of its thermal limit and line (3) carries
about [82.56 %] of its thermal limit. The consumed active powers by the
loads is [7.179 pu] which is less than the supplied power by [0.71 %] and
the consumed reactive power is [2.2206 pu] which is less than that of the
source by [12.92 %]. The supplied current is less than the summing of the
load currents by [1.5 %].

The percentage of voltage drops from the sending and receiving ends of
the lines (1) and (3) are [3.56 %], [2.59 %] respectively; while the voltage
at the receiving end of line (2) is more than that at the sending end by
[0.995 %]. In addition, values of the currents of the lines (1) and (3) at the
sending ends are more than those at the receiving by [1.58 %] and [0.78 %]
respectively; while the current at the receiving end of line (2) is less than
that at the sending by [0.93 %].

6.1.3 CONFIGURATION 3

In this configuration loads (1) and (2) are ON while (3) is OFF. According
to the measured values, line (1) carries about [57 %] of its thermal limit,
and line (2) carries about [18.962 %] of its thermal limit but line (3) is
overloaded because it carries about [32.34 %] more than its thermal limit.
The consumed active powers by the loads is [10.04 pu] which is less than
the supplied power by [0.99 %] and the consumed reactive power is [2.649
pu] which is less than that of the source by [27 %]. The supplied current is
less than the summing of the load currents by [1.061 %].

The percentage of voltage drops (losses) between the sending and
receiving ends of the lines (1) and (3) are [4.73 %], [4.2 %] respectively;
while the voltage at the receiving end of line (2) is more than that at the
sending end by [0.58 %]. In addition, values of the currents of the lines (1)
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and (3) at the sending ends are less than those at the receiving by [1.14 %]
and [0.45 %] respectively; while the current at the receiving end of line (2)
is less than that at the sending by [2.86 %].

6.2 SIMULATION WITH FACTS DEVICES

In order to increase the performance of the system, Static Synchronous
Series Compensator (SSSC) is implemented in the given generic grid
system. For each configuration, the currents and voltages of the lines, the
loads and the source were measured. The best location of the compensator
can be identified by checking amount of the impedance of the lines, where
line (1) has impedance higher than that of line (2), thereby; the best
location may be between the source and line (1) which can be evaluated
and simulated by using MATLAB/Simulink.

The impedance of line (1) can be reduced by increasing amount of the
effective compensating impedance (Xc) which can be injected by the
compensator. Therefore, the value of (Xc), the injected voltage (V4) and
the rating of the power flow controller (Sqmax) can be calculated as follows:

1- According to the measured values, line (1) in configuration (1) is
carrying current of [61.94 %] of a thermal limit of [8 pu], and line (3)
is overloaded by [152 %] of a thermal limit of [5 pu]. The first value
needs to be reduced while the other needs to be increased, and since
the location of the compensator likely to be installed before line (1),
the value of the degree of series compensation; (K), can be equal to
[61.94 % - 100 %] = 38.1 %. Thus, (38.1 %) =(Xc/X1), where (XLtotal)
is the summing of the reactance of lines which is equal to [0.542 pul],
yielding, (Xc) =[0.02064 pu] and accordingly the injected voltage:

(Vg) = [Imax * Xrtotal] = [8 * 0.02046] =[0.16 pu]
In accordance with this value, the circuit can be simulated and the value of
the line currents can be checked and identified whether they are more or
less than the thermal limits. For more safety, the current values will be

maintained to be less than the thermal limits, 1.e. the injected value can be
less than [0.16 pu].
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2- The power flow controller can be calculated as follows:

(Sqmax) = [Imax * Vg] =[8 * 0.16] = 1.28 pu = 128 MVA
In Fact, the value of the injected voltage was calculated by taking the value
of the reactance of line (1) and the same value of (K),yielding
(Vq)of[0.11113 pu] which was used and accordingly the circuit simulated.
The current of line (3) was more the thermal limit, therefore, when taking
the total value of the transmission lines, the value of the injected voltage
became more reasonable.

6.2.1 CONFIGURATION 1
In this configuration all the loads are ON as shown in Figure (7), and the
values have been measured.

bbbbbbb

m
A2
B2
c2

tic Synchronous
888C Series Compensator
: l & b
(Phasor Type) E .
( tne (21) ||, .l .
e b
Line (2-2) |
L .
al A Line (2-3)
T Load2
I

i . In
L I8 bl Line (3-1
B &b [ e | ‘ -n'{ﬂ,‘{ﬂw
[X] I ‘c
a3

Bypass
M
B1
1
T
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1 i F
c- Line (3-3) Loa:
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Figure 7. The MATLAB/Simulink circuit for configuration 1 with using SSSC

According to the measured values, line (1) carries about [100 %] of its
thermal limit, and line (2) carries about [50.22 %] of its thermal limit but
line (3) became not overloaded because it carries about [100 %] of its
thermal limit. The consumed active powers by the loads is [11.569 pu]
which is less than the supplied power by [1.54 %] and the consumed
reactive power is [3.037 pu] which is less than that of the source by
[16.6 %]. The supplied current is less than the summing of the load currents
by [0.88 %].

The percentage of voltage drops (losses) between the sending and
receiving ends of the lines (1), (2) and (3) are [7.9 %], [0.37 %] and [3.6 %]
respectively. In addition, values of the currents of the lines (1), (2) and (3)
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at the sending ends are less than those at the receiving by [0.66 %],
[0.08 %], [0.67 %] respectively.

6.2.2 CONFIGURATION 2

According to the measured values, line (1) carries about [81.2 %] of its
thermal limit, and lines (2) and (3) are unloaded because they carry about
[14.8 %] and [28.94 %] of their thermal limits respectively. The consumed
active powers by the loads is [7.531 pu] which is less than the supplied
power by [1.21 %] and the supplied reactive power is less than that
consumed by the loads by [9.3 %]. The supplied current is less than the
summing of the load currents by [1.45 %].

The percentage of voltage drops between the sending and receiving ends
of the lines (1) and (2) are [5.66 %], [1.5 %] respectively; while
approximately, there are not losses in line (3). In addition, values of the
currents of the lines (1), (3) at the sending ends are less than those at the
receiving by [0.77 %] and [4.08 %] respectively; while for line (2) the
current at the receiving end is less than that at the sending end by [4.5 %].

6.2.3 CONFIGURATION 3

According to the measured values, lines (1), (2) and (3) carries [94.6 %],
[39.48 %] and [78.7 %] of their thermal limits respectively. The consumed
active powers by the loads is [10.571 pu] which is less than the supplied
power by [1.4 %] and the consumed reactive power is less than that of the
supplied by the source by [9.85 %]. The supplied current is less than the
summing of the load currents by [0.973 %].

The percentage of voltage drops between the sending and receiving ends
of the lines (1), (2) and (3) are [7.12 %], [0.084 %] and [2.86 %]
respectively. In addition, values of the currents of the lines (1), (3) at the
sending ends are less than those at the receiving by [0.67 %] and [0.86 %]
respectively; while for line (2) the current at the receiving end is less than
that at the sending end by [0.20 %].

6. CURRENT FLOW EVALUATION
The current flows from the source towards the loads through the
transmission lines where each line has a thermal limit. As number
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of the loads increase, the current increases until reaches its
thermal limit. Figure (8) shows the characteristics of the flowing
currents in the lines for each configuration with and without using
a SSSC compensator.

From the above figure, without using SSSC, the flowing currents
are not utilized properly for the entire system in each
configuration and line (3) is overloaded while the others are not.
However, when SSSC is used the currents are utilized properly in
each configuration and the flowing currents are not more than
their thermal limits.

SYSTEM LINE UTILISATION WITH & WITHOUT USING (555C) COMPENSATOR

160%
A
140% |
w
=] 120% |
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§ < 80% | - &
=
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w=LINE (3) 152% 82.56% 32.34% 10086 28.94% 78.70%
~ >y ~ 7
" '
Without SSSC With SSSC

Figure 8. The currents in each line with/without SSSC for configuration 1, 2 and 3

7. CONCLUSION

The given generic grid system has been simulated by using
Matlab/Simulink so that performing a load flow study for different
combinations of loads. Consequently, power and current flows in each line
have been analysed in order to evaluate the line loading. After simulating
the circuit, the results were tabulated for each configuration with and
without using a SSSC compensator and accordingly the results were
discussed. From the discussions; the worst case that if line (3) is loaded for
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a long term or additional loads likely to be connected to the grid, damage
to the line followed by power system interruptions might be occurred
because this current will cause the line to be heated more than the design
considerations. The losses of the system were increased but the flowing
current was distributed over the lines effectively which means that the
power utilization of the system was improved.

The location of the SSSC was obtained to maximise the utilisation of the
grid system, moreover, enhance the transfer capacity of an existing system
particularly during contingency operation. For this system, the SSSC acted
as a capacitive component causing the total impedance of the system
decrease and accordingly the flowing currents were increased and
distributed properly over the system. In fact, performance of system was
improved without changing or adjusting the parameters of the power
source because the improvement has been occurred by reducing the
effective reactance of the lines with small injected voltage compared to the
power station. Furthermore, the stability of the system increased because
the busbar voltages did not vary so much from the supplied voltage.
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Abstract

With the rapid development of technology, homes and institutions have
become full of electronic devices such as computers, mobile phones and
printers. It was necessary to have concepts and solutions to ensure that they
do not adversely affect the environment in the community. Therefore, the
concept of g (Green Information Technology) or green computing (Green
Computing). In this paper, green computing has been introduced as a
modern concept of sustainable development because of its importance in
preserving the environment and presenting the solutions and technologies
used, their objectives and basic components, and their important role in
environmental sustainability. By answering the following questions: What
1s green computing and what are its components and objectives? Where
the researchers conducted a field study directed to the faculty members of
the University of Benghazi to measure the awareness of the culture of
green computing in the Libyan society, and the proportion of the use of
green computing techniques well. At the end of the study, the results of the
study showed accurate and satisfactory rates of good awareness of the
dangers of non-management of energy consumption and the widespread
use of green computing techniques. Through these results,
recommendations and initiatives have been reached to activate this concept
in our society. The most important of these are the launching of awareness
programs on the concepts of sustainable development, in particular the
techniques and software of green information technology, through the use
of various media, the development and upgrading of faculty members and
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support research and development programs in the field of The application
of green information and communication technology, awareness raising
among all segments of the information and communication society on the
importance of energy conservation, the Implementing projects for the
reuse and disposal of electronic waste in a safe manner and the use of
recycled computers and old phones.

Keywords Green technology, green computing, environmental
sustainability.
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Introduction

Preserving the environment is not only about the cleanliness and
preservation of trees, but also about technical issues that contribute to
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environmental pollution. Therefore, the concept of Green Technology,
which aims to achieve environmental sustainability, is to harness new
technologies that reduce energy use, reduce waste and save time and effort.
, And is not a source of chemical emissions and has several areas including:
green computing, green energy, green buildings and green economy, green
chemistry, green nanotechnology. [1]

As gas emissions increase and are a major contributing factor to global
warming, it is the duty of institutions in our country and society as a whole
to set a new agenda that focuses on addressing environmental issues and
adopting environmentally sound practices, helping to build a green society
and economy. The green economy means all economic activities related to
reducing fuel use, reducing pollution, emitting gases, increasing energy
efficiency, recycling materials and developing new sources of energy.

The green computing concept began in 1992, after the US Environmental
Protection Agency launched Energy Star, which means energy efficiency
in the device, an international standard for energy efficiency for consumer
products[9].

Green computing is concerned with the study and practice of sound
design, manufacture, use and disposal of computers and all associated
subsystems, such as display devices, printers, storage devices, networks,
communication systems, and electronic devices in general efficiently and
effectively. The objectives of green computing are similar to green
chemistry; they reduce flammable materials, increase recyclability and
have many benefits, such as making computers as energy efficient as
possible, and designing algorithms and systems for the efficiency of
computer technologies[5].
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The study Problem

The increase in the use of modern technologies has had a great impact
on the environment. This increase has led to the emergence of a number of
environmental problems due to the high proportion of waste during
production and consumption. The consumption of energy used is very
high. Therefore, Contribution of pollution and global warming to serious
proportions cannot be ignored, and therefore many studies have paid
attention to this area through public opinion polls aware of these problems
and the applications associated with their solution, including these studies
Tunku Badariah (2013) and colleagues study AG The results showed that
the majority of students surveyed had little or no idea of green computing
and most of the related aspects[12]. Hence, the problem of studying this
study is to measure the level of awareness of the green computing culture
in Libyan society and the use of green computing techniques in our society.

Objectives of the study

To contribute to reducing the environmental problems of rapid technical
development, the aim of this study was to highlight the concept of green
computing and its characteristics, objectives and presentation of solutions
and techniques used.

Study questions
The focus of our study is to answer the following questions:
* What is green computing and what are its components and objectives?
* What is the extent of awareness of the green computing culture in Libyan
society?
» Are green computing techniques well used?

The importance of studying
The importance of this study is to spread the concept of green computing
and information technology in addition to educating individuals in the
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community and sectors working in the country about the importance of
green computing and how we can activate it through a field study by
conducting a survey through a research questionnaire and extracting
results from which we were able to answer our questions in the research.

Methodology of the study

In order to answer the second axis, we conducted a case study of a
sample of faculty members at the University of Benghazi to participate in
answering a research questionnaire on the society's awareness of the
culture of green computing, Data collection and analysis followed by
subsequent presentation of results, on the basis of which we have reached
a set of proposed recommendations.

Framework of the study

The framework of the present study is:
Thematic Framework: This includes understanding the concept of green
computing, its components and objectives, measuring the awareness of the
green computing culture in society, and the use of green computing
techniques.

Spatial and Human Framework: The present study was applied to
faculty members at Benghazi University colleges.

Time framework: The present study was conducted during the period
from 1/9/2017 to 10/11/2017.

Literature Review

The field of green computing has received considerable attention among
researchers because of its importance in preserving the environment from
the effects of technological development. This field has been studied in
many areas: Swati Aggarwal, Monika Garg, Pramod Kumar (2012) And
the techniques and methods by which energy can be conserved. In his study
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results, green computing techniques show a basic economic and
environmental solution, and there is increasing awareness of their use in
the field of technology.

In the same field, Tunku Badariah (2013) and colleagues conducted a
study to explore the case of Malaysian university students about their
knowledge of green computing. The sample consisted of 208 students from
ICT and non-ICT from Malaysian General University, General knowledge
about various aspects of green computing. The results indicated that the
majority of students surveyed had little or no idea of green computing and
most of the aspects associated with it [12].

Dr. Mostafa Gad Al-Haq (2012) mentioned the concept of green
information technology and its importance and presented examples of its
various applications, and then touched on the new in the field of
environmentally friendly technologies [4].

In another study (2012) Kumar Dookhitram and his colleagues
mentioned their research on a sample of students at a university on green
computing. The main objective of the study was to determine the level of
awareness of students regarding green computing. The results indicated
that students have a moderate awareness about green computing but their
daily practices The principles of green computing are not. However, it was
clear that students wanted to embrace green computing for the benefit of
the environment and its future. [11]

Because the future work in the field of green computing depends on the
research work in the academic community, this research was an important
contribution as a field study from the reality of Libyan society, and it is
worth mentioning that there is a need for further research in this specialty,
especially in the academic sector.
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Green computing concept

Green Computing, or Green Information Technology, or the
sustainability of Computer Information Technology, is the study and
practice of designing, manufacturing, using, and disposing of computers
and mobile phones. And their accessories efficiently and effectively with
minimal impact or damage to the environment. Interest in this regard has
increased in the current century due to the arrival of pollution and global
warming rates to dangerous proportions that can not be ignored [5].

The concept of green computing takes the following directions:
1) Green design and green manufacturing:

This trend is supposed to be done by manufacturers and suppliers are
keen on them, so that the components of computers or phone and
accessories are environmentally friendly and economical in the use of
energy. Reducing the use of environmentally hazardous materials and
using plants to the lowest possible capacity while avoiding carbon
emissions should be considered, and the product life should be considered
with the possibility of replacing its components when maintenance and
development are needed instead of replacing the entire product.

2) Green Use:

» Use portable devices that consume five percent of the power used by
desktops [3].

* Shut down computers and mobile phones when we are away from them
for a long time or at least choose Sleep Mode [3].

* Control the wasted power by the power management feature of the
device. Some experts are also recommending the purchase of multi-core
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processors, where manufacturers such as Intel are keen to use energy more
efficiently than previous processors [3].

* Be careful to select environmentally friendly devices and accessories that
usually come with the Energy Star logo, since devices with this label
consume 70% less energy than a computer without the label.

* Improve software and increase efficiency to reduce the need for computer
resources [3].

3) Green rotation:

Computer system components and accessories are recycled to reduce
the spread of harmful substances such as lead, mercury and hexahedral
chromium. The disposal of electronic waste can be summed up in the
following: Rationalize the consumption of electronic devices and do not
rush to new ones except when needed, re-maintenance of electronic
devices, the search for products and devices green and long life [2].

Green computing objectives

Here we find the answer to the question why green computing? And why
talk about it and put this concept as the objectives of green computing and
its role in sustainable development are concentrated in the following:

J The main objective is to find ways to produce technology
that does not harm or  depletion of the Earth's natural
resources[1].

J Green technology means the alternative source of

technology that reduces the use of fuel and the least damage
to animals, humans and plants, as well as damage to the

world[1].
J In addition to reducing the use of hazardous materials,
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improving energy efficiency during the life of the product
and enhancing recyclability or degradation of products and
plant waste [1].

J Optimize the use of computers and mobile phones as
efficiently as possible, design algorithms and systems that
improve the efficiency of computer technologies[5].

Green computing techniques:
Software and
= Development
Optimization
B
. Power
Management

Electronic
Waste

O
<
—
)
(a1
=
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E-documents

Fig.1. Green computing techniques

As we mentioned earlier, the application of the concept of green
computing has more than one direction and each of them has
technologies and applications that achieve the basic goal of preserving
the environment, including:

* Software and Development Optimization

The cost of implementing software and applications is still large and
consumes computer and power resources. One of the most important
solutions is the use of a central server, which reduces the energy consumed
because it supports more than one user at the same time [2].
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There are several programs that can be used on a personal level to
control the amount of environmental pollutants caused by each person. For
example, mobile phone software or car navigation devices to calculate the
carbon emission rate generated by the use of the vehicle by setting a certain
monthly level of harmful emissions not exceeded. Other programs are
designed to use indoor and office electricity and others to help buy more
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environmentally friendly products and other software that cover several
environmental aspects that can help reduce the percentage of pollutants in
the environment.

¢ Virtualization

Computer virtualization refers to the abstraction of computer resources, a
system administrator could combine several physical systems into virtual
machines on one single, powerful system, thereby unplugging the original
hardware and reducing power and cooling consumption[9].

Table (1) Virtualization levels

Network Applications e Storage Server Name level
structure
None Dedicated Fixed i PC Local level
computer one
File Server / Second
LAN Participation Fixed Client /Server | Logical | Level
DB server
Extended Server Data The
WAN Participation Virtual SAN . o third
virtualization Center
level
Internet software Virtual Cloud Cloud Cloud fourth
system platform platform level

* Energy Management

The operating systems provide several features that allow to
automatically pause components such as monitors and hard drives after
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certain periods of inactivity. In addition, there is a Hibernate system, where
most components (including the CPU and RAM) are shut down. In
addition to the Advanced Energy Management settings through the BIOS
or through the OS control panel. There are several ways to conserve power
in computers and mobile phones [9]:

- Powering off Computing Devices.

- Using Power Saving Modes.

- Use the LCD screen.

- Use devices that have an energy star mark.

- Check the battery type when purchasing.

- Reduce the screen brightness.

- Cancel the screen saver.

- Cancel applications that are not being used.

- Remove the power socket from the device.

- Turn off the charger.
* E-documents

The use of electronic services provides for dealing with paper

documents and reduces the size of printed papers. Electronic books have
become more widespread, which is supposed to reduce paper waste and
also preserve the environment by reducing logging and forests, which can
absorb polluting gases.
¢ Electronic waste disposal
Electronic waste is one of the most important things that negatively affect
the environment. Because electronic devices consist of toxic substances
and do not decompose when disposed of Therefore, disposal of electronic
waste is very important, because disposal in ways that are not studied
causes health and environmental problems [2], and the most famous
methods of disposal of e-waste:

- reuse
The use of old equipment must be continued as long as it meets the

required requirements, which in turn will reduce the negative impacts of
disposal at the landfill [2].
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- Refurbish old appliances
It is possible to replace or change component parts of electronic devices,

which in turn reduces the cost of purchasing a new device. It is also
possible to donate these devices to charities and schools if they do not fit
current needs. [2].

- Recycling (Recycle)
When it is impossible to renew or reuse electronic devices, the recycling
option appears. The recycling of these devices is a very difficult process
because electronic devices contain dangerous substances such as carbon,
mercury and other toxic and non-decomposing materials.
Burying computers or mobile phones and their components produces
harmful chemicals that may seep into water networks. How much it burns
causes toxic gases that pollute the air and threaten human life. So we have
to recycle them in special ways to extract their constituent materials for
reuse and benefit [2].
Field study

* Society and sample of the study
The study population consists of faculty members (males and females) at

Benghazi University, where a diverse sample was chosen. The researchers
were keen on different scientific disciplines from the faculties of the
university, namely: Information Technology, Engineering, Arts, Pharmacy,
The number of faculty members in each faculty as shown in Table (2):

Table (2) Study Population

number college
35 information technology
208 Engineering
275 Arts
115 the pharmacy
Total: 633
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The percentage of responses was (64), which is a reasonable percentage
that the researcher can analyze the data in light of which the percentage of
loss (36) includes samples not received responses and samples excluded
due to lack of data collection required, as shown in Table (3):

Table (3) Distributed Forms

Forms number percentage
Distributor 100 100,00%
The recipient 64 64,00%
Losses 36 36,00%

In view of the total number of the study population and the number of
faculty members in each of the colleges within the framework of the study,
the researchers tried to distribute the forms in an appropriate manner but
due to some obstacles including the lack of cooperation of some members,
in addition to the period of mobility experienced by the Faculty of
Information Technology where (12) The College of Pharmacy was the
proportion of participation (4) because the period in which the
questionnaire was distributed was the period of leave of the semester,
while the Faculty of Arts reached 27%, and the Faculty of Engineering
took the ratio (21) due to the presence of faculty members because of
studing.

* Study tool
In order to achieve the objectives of the study and answer the questions

raised, the researchers formed a questionnaire questionnaire consisting of
(24) paragraphs distributed on three axes: personal information, the extent
of awareness of the culture of green computing, the use of green computing
techniques, where the questionnaire questions were evaluated and
evaluated by Number of faculty members. As previously explained, the
number of forms under study was (100) form, which was distributed
personally to some faculty members. Others designed the form using
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GOOGLE FORMS and extracted data through GOOGLE SHEETS to
form the required statistics and relationships. Results.

* Characteristics of the study sample
Table (4) shows the analysis of demographic data related to the study:

Table (4) Characteristics of the Sample

variable Repetition
Less than 30 0
31-40 32
Age 41-50 20
51-60 8
More than 61 4
Male 32
Gender Female 32
Informati | Software engineering 1 1.6%
on Computer Science 8 125% | 12
Technolog | Design — of  computer 0
y S 3 4.7%
sys
General Section 1 1.6%
Elec'trical’ and Electronic 4 6.3%
Engineering
Engineering ArchiFecture gad. guban 14 21.9% 21
planning
Industrial Engineering and 1 1.6%
College Manufacturing Systems 12
Mechanical engineering 1 1.6%
History 4 6.3%
Philosophy 10 15.6%
Archaeology 1 1.6%
Arts English 1 1.6% 27
Libraries and Information 5 7.8%
Sociology 2 3.1%
psychology 4 6.3%
Pharmacy Phafmacology and 4 6.3% 4
Toxicology
Degree Assistant Lecturer 32
lecturer 12
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professor 6
Assistant Professor 10
Co-professor 4
Year 5
Years of | From one to five years 17
Experie | From 5 to 10 years 9
nce More than 10 years 33

Results
By analyzing the results of questionnaire study, has been reached the
following relationships:

— The extent of awareness of the concept of green computing in
comparison with the data of the scientific degree of the faculty
member.

In terms of Figure (2) and Table (5), we conclude that faculty members

with a higher degree of awareness of the concept of green computing

(83.3%).

Fig.2. The scientific degree of faculty member
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Table (5) The scientific degree of faculty members and awareness of the
concept of green computing

Yes No
Degree Total number | Ratio number Ratio
Assistant 2 |12 37.5% | 20 62.5%
Lecturer
lecturer 12 2 16.7% | 10 83.3%
professor 6 5 83.3% |1 16.67
Assistant 10 |5 50% |5 50%
Professor
Co-professor 4 3 75% 1 25%

— The extent of awareness of the concept of green computing in
comparison with the age data of the faculty member.

In terms of Figure (3) and Table (6), we conclude that faculty members

aged (61 years) had the highest level of awareness of the concept of

green computing by 100%, followed by faculty members aged between

(31-40) (43.75%), according to the members included in the study

sample.

Fig.3. The age of faculty member
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Table (6) The age of faculty member and awareness of the concept of
green computin

Yes No
Age Total number | Ratio number | Ratio
Lessthan30 | O 0 0% 0 0%
31-40 32 14 43.75% | 18 56.25%
41-50 20 7 35% 13 65%
51-60 8 2 25% 6 75%
More than 61 | 4 4 100% 0 0%

—  The extent of awareness of the concept of green computing in
comparison with the data of the colleges to which a member of the
faculty.

As shown in figure (4) and table (7), as indicated by the results and
statistics of the questionnaire, the highest percentage of respondents
(yes) were members of the Faculty of Information Technology
(66.66%).

Fig.4. The college of faculty member
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Table (7) The college of faculty member and awareness of the concept of
green computing

college Total Yes No
g number | Ratio number | Ratio

Information 1, | g 66.66% | 4 33.33%
Technology

Engineering | 21 7 33.33% | 14 66.66%
Pharmacy 4 1 25% 3 75%
Arts 27 11 40.74% | 16 59.25%

Conclusion

For the concept of green computing, the study showed that it was not
known as a scientific term and accurately according to the sample studied.
In practice, the use of green computing techniques and its spread and
concern by some, such as reducing paper printing except for necessity, To
complete the work or put it on hibernation, as for how to get rid of old
electronic devices was the trend to apply the concept of recycling known.
We also found that there is a general interest in energy conservation by
disconnecting the charger for both computer and mobile phone. In terms
of using energy management options we get a satisfactory result that shows
good awareness of the dangers of non-management of energy
consumption. As for the use of the Internet and the use of its applications
as a technology of green computing technologies we get good results for
the use of the Internet and its applications.

Based on our analysis of the results of the questionnaire, we reached the
following recommendations:

1. Launching awareness programs on the concepts of sustainable
development, in particular green IT technologies and software,
using various media.

2. Develop and raise the efficiency of faculty members and support
research and development programs in the field of green ICT
application.

3. Increase awareness among all segments of the information and
communication society about the importance of rationalizing
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energy consumption.

4. Implementing projects for the reuse and disposal of electronic
waste in a safe manner and the use of recycled computers and old
phones.

5. We hope that the Libyan authorities will adopt these
recommendations and issue regulations and laws that support the
application of the concepts of sustainable development, in
particular, green technology and IT software as an environment-
friendly technology.
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HEART BEAT DETECTION OVER SERIAL MONITOR
USING ARDUINO MEGA
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Abstract— This paper focuses on how the heartbeat of human can be
monitored, based on a pulse sensor. In this paper an effort has been done
to design Heart Beat Detection and Monitoring System using Arduino
Mega so that enable us to detect the heart beat using the Pulse Sensor and
will show the readings in BPM (Beats Per Minute) on the serial plotter
screen connected to it. Heart beat sensor is designed to give digital output
of heat beat when a finger is placed on it. When the heart beat detector is
working, the beat LED flashes in unison with each heartbeat. This digital
output can be connected to microcontroller directly to measure the Beats
Per Minute (BPM) rate. It works on the principle of light modulation by
blood flow through finger at each pulse.

Keywords— Liquid Crystal Display (LCD), Sensor Microcontroller,
Speed, Temperature, Humidity.
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INTRODUCTION
In this paper an effort has been made to design low-cost system which

measures and monitors the heart rate of human by clipping sensors on one
finger and then displaying the results on serial screen interface.
Miniaturized heart rates monitor system based on a microcontroller. The
paper explains how Arduino mega can be used to analyze heart beat rate
signals in real-time over serial monitor.

Problem Statement

In fact, Heart disease is one of the main causes of death in many countries,
it accounted for over 12 million deaths worldwide. Let us remember the
old truism that prevention is better than cure. Basis on this, and to
overcome the problem author will build and connect KY-039 Heartbeat
Sensor to an Arduino Mega microcontroller. Building a simple cardiac
monitor will allow us to measure the electrical activity of the heart in real
time, thus the system is continuously monitoring human heart and in case
of any abnormal in the heart beat rate the heartbeat detection according to
Arduino mega will immediately inform you to concerned doctors or even
relatives about the condition of the patient and abnormal details over serial
plotter.

COMPONENTS OF HEARTBEAT MONITORING SYSTEM

To build a circuit with Arduino to monitor your heart rate using an
infrared LED and detector, Basically the idea is that the infrared LED
shines the infrared up into your skin and as blood travel through your veins
the light is reflected back down and detected by the infrared detectors so
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once somebody put his finger across the LED detector then he should
observe heart rate and that information is also transmitted to the PC when
we processing sketch. The required components are:

. KY-039 Heartbeat Sensor.

. Sensor wire with a clip.

. Breadboard.

. Arduino Mega.

. Personnel Computer.

. Connecting wires.

OO WDN P

Figure 1 explains the system when detects heartbeat and that information
according to Arduino mega is transmitted to PC when we processing
sketch and saving data.

Serial Monitor
Clio Wi . Screen
1p ¥¥ire Heartbeat Arduino
on Finger > detector > Mega
> Database
Input
Process Output

Fig 1. Block Diagram of Heartbeat Sensor using Arduino Monitor

Microcontroller and Arduino Mega

A microcontroller is a computer control system on a single chip. It has
many electronic circuits built into it, which can decode written instructions
and convert them to electrical signals. The microcontroller will then step
through these instructions and execute them one by one. As an example of
this a microcontroller could be used to analyze heart beat rate signals in
real-time over serial monitor. There are different types of microcontroller,
this paper focuses only on the Arduino mega Microcontroller
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(ATMega2560) where it is shown below in figure 2 11,

Fig. 2 Arduino Mega Microcontroller ATMega2560

The Arduino Mega 2560 is a microcontroller board based on the
ATmega2560. It has 54 digital input/output pins (of which 15 can be used
as PWM outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16
MHz crystal oscillator, a USB connection, a power jack, an ICSP header,

and a reset button as shown in figure 3.

i
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Fig. 3 Arduino Mega Microcontroller ATMega2560

The Mega 2560 Arduino Board has the following features
Microcontroller: ATmega2560. Operating voltage: 5V. Input limit voltage:
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6-200V. Recommended input voltage: 7-12V. 54 digital I/O pins (15 can
be used as PWM). 16 analog inputs. DC current for each I/O pin:40 mA
DC current per pin 3.3V :50 mA 4 UARTSs (serial ports). Flash memory:
256 kB. EEPROM: 4 kB. SRAM: 8 kB. Clock Frequency: 16MHz 1e],
Heartbeat Sensor Features

The Heart beat sensor is designed to give digital output of heart beat when
a finger is placed on it. When the heart beat detector is working, the beat
LED flashes in unison with each heartbeat. This digital output can be
connected to microcontroller directly to measure the Beats Per Minute
(BPM) rate. It works on the principle of light modulation by blood flow
through finger at each pulse. This paper uses bright infrared (IR) LED and
a phototransistor to detect the pulse of the finger, a red LED flashes with
each pulse. Figure 4 shows the heartbeat sensor KY-039 which support the
microcontroller to measure and monitor the heart rate of human(?!.

Fig. 4 Heartbeat Sensor KY-39

Pulse monitor works as follows: The LED is the light side of the finger,
and phototransistor on the other side of the finger, phototransistor used to
obtain the flux emitted, when the blood pressure pulse by the finger when
the resistance of the photo transistor will be slightly changed. When
running the program the measured values are printed. The heartbeat sensor
has the following features :

e Heart beat indication by LED

e Compact Size

e Working Voltage +5V DC

¢ Instant output digital signal for directly connecting to microcontroller.
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It contains everything needed to support the microcontroller; simply
connect it to a computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started 1.

Arduino Accessors

The accessors that selected in this circuit is USB cable to connect with PC
and three wires to connect through the heartbeat sensor. Figure 5 shows
the USB cable which is connected to PC and three wires that connect the
heartbeat sensor with the Arduino mega.

Fig. 5 Arduino Mega Accessors (USB cables and wires)

Human Heart Rate

The heart rate is the rate at which the heart beats and affected by the
expansion of the arterial wall with each every beat. The most prominent
areas for the pulses are wrist (Radial artery), neck (Carotid-artery), inside
of the elbow (Brachial artery), behind the knee (Popliteal artery) and ankle
joint (Posterior artery). The HR changes according to age and the physical
and psychological impacts on the body. Higher pulse rate indicates the
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presence of abnormality in the body which can also be caused by other
reasons such as anxiety, anger, excitement, emotion, and heart disorders.
Figure 6 illustrates the structure of the heart and blood flow.
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+
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TO LOWER BODY
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Fig. 6. Structure of the heart and blood flow

The pulse rate of an individual can help in determining various problems
within the body, but it cannot be used lone to diagnose an abnormality. The
average heart rate is about 72 bpm for sedentary males and 80 bpm for
sedentary females but these rates are often significantly different for
trained athletes 4I1%],

Heartbeat Detection Monitor Implementation Circuit Using Arduino
Mega Board

This section describes how the heart rate is monitored by output from
microcontroller. Figure 7 shows the circuit of measuring and monitoring
heartbeat rate.
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Fig. 7. Measuring and monitoring heartbeat rate

The circuit measures and monitors the heart rate of human by clipping
sensors on one finger and then displaying the results on serial screen
interface. Miniaturized heart rates monitor system based on a
microcontroller. It explains how Arduino mega can be used to analyze
heart beat rate signals in real-time over serial monitor.
The step by step procedure of measuring and monitoring heartbeat
rate
. First, connect USB cable into Arduino board.
. Click properties then Device Manager.
. Select ports (COM 6).
. Go to Arduino software , select board then click Mega.
. From Arduino software IDE select PORT then COM6.
. Copy the code to Arduino IDE then do COMPILING and click

UPLOAD.

7. Now, wire connection : - pin , + pin , s pin

8. The first - pin to GND of Arduino.

9. + pin to 5 v of Arduino.

10. S to A0 of Arduino

11. Finally open serial monitor from Arduino IDE and touch the sensor

by your thumb.

Arduino Mega Code Program
The algorithm is as shown in figure 8 which shows the Arduino Mega Code
Program

OO, WN
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sketch_junO9a | Arduino

ile Edit Sketch Tools Help

sketch_jun0Sa §

int led pin = 13:
int sensor_pin
double alpha
int peried =
double change
Bl void setup{) {
pinMode (led_pin, OUTIEUT) :

LTI

}
Bl void loopdd []
static deuble old_value—0:
static deoubkle old change=0;:
int raw_walue — znalogRead({sensor_pin):
double walue — alpha * old _value + (1 - alpha) * raw_value;
change = wvalue - cld walue;:
digitelWrite {led_pin, {change<0.0ssold_change>0_0)) 7
old walue—value:
old_ change—change:
delay (pericd) »

5
o
o

uin AT m

Fig. 8. Arduino mega code program

Heartbeat Sensor Code Program
The code is as shown in IDE, see figure 9:

2% sketch_jun09a.ino | Arduino

5 I Al
File Edit Sketch Tools Help

sketch_junl8a.ino §

1 #define SENSCOR _FIN A0

28 wvoid setup() |

3 Serial.begin{115200);

. }

58 veoid loop{) {
Serial.println{analogRead (AO))»
delay(&0):

Fig. 9. Heartbeat sensor code program
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Once the circuit has been built as discussed, codes have been uploaded into
the Arduino mega then the project is ready for testing. When we carried
out implementations and testing the following results were obtained.

RESULTS

First scenario is that heart rate was obtained using the pulse sensor to
determine the accuracy of the project’s circuit. The circuit is supplied by
5V power. For accurate reading as much as possible, the finger or the wrist
needs to be placed close to sensor. The output result as an ECG in the Serial
Plotter was represented to a certified doctor to determine its accuracy. The
certified doctor examined the signal shown in figure 10. Heart rate results
in serial plotter divide by 10. An electrocardiogram (ECQ) is a test which
measures the electrical activity of heart to show whether or not it is
working normally. An ECG records the heart's rhythm and activity on a
moving strip of paper or a line on a screen.

.
COMS (Arckino/Genuino Mega o Mega 25 x|

720,07
£80.0 7
£40.0 7

£00.0 7

560.0 f t f
7 107 07 307 407 507

Fig. 10. Heart rate results via serial plotter

In the second scenario, results were outputted via the Serial Monitor as
shown in figure 11 below. The pulsed calculated manually and divide by
10.
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Fig. 11. Heart rate results via serial monitor

To determine the accuracy by comparing the manual with Serial Monitor
value. Hence, the Relative Error was calculated as following:
Relative Error = (70 — 68) / 70 = 2.85%, which means an accuracy of
97.15%.
CONCLUSIONS
A pulse sensor which considered as an infrared sensor that has a response
to variations in light intensity instead was used. The heart beat detection
and monitoring system using Arduino Mega enables us to detect the heart
beat which shows the readings in BPM (Beats Per Minute) on the serial
plotter screen connected to it (68 BPM). Heart beat sensor gives digital
output of heart beat when a finger is placed on it. When the heart beat
detector is working, the beat LED flashes in unison with each heartbeat.
This digital output was connected successfully to microcontroller directly
with relative error 2.85% which means very good accuracy result.
On the other hand, this paper succeeded in achieving many of its proposed
goals. These accomplishments can be summarized as:

1. Reading vital signs signals.

2. Process these vital signs signals.

3. Heart rate measuring and monitoring system.

4. Use of relatively low cost and low power hardware components.
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Abstract

An expert system is a computer program designed to simulate the
problem solving behavior of a human who is an expert in a narrow domain
or discipline. Expert systems are used in several areas of life, such as
medicine, engineering, chemistry, education, libraries and information. In
education, expert systems are used in various kinds of artificial intelligence
and education projects, e.g. intelligent tutoring systems, intelligent
learning environments, adaptive hypertext systems.The purpose of this
paper is to build an expert system in education, to guide and help students
through learning C programming language, and to present concepts,
methods, and issues necessary for understanding the education field. This
system 1s supposed to help students in the learning process, it is also
designed to help teachers in the process of student assessment. We use two
methodologies to represent the knowledge base of this system, they are
frames and rules.

Introduction

According to [11], the expert systems are considered one of the
Artificial Intelligent(Al) applications. There are many fields which use
expert systems to solve problems in their applications like: medicine,
personnel screening, engineering, libraries, chemistry, information, and
education. Expert systems are tools that can be used to improve human
performance. Al is one of the fields of computer science, which is the
science that makes the machine does tasks that require human intelligence,
tasks which require reasoning, and they have the ability to learn from their
mistakes.

The term Al was first introduced in 1956, and the first conference of
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Al organized in the same year by John McCarthy and some researchers, at
Dartmouth College in New Hampshire. John McCarthy developed the
LISP programming language which became famous in the field of Al In
1959, Newell and some researchers developed a program called General
Problem Solver (GPS) that can solve many types of problems like: proving
theorems, playing chess and solving complex puzzles. In early 1960s, the
researcher Edward Feigenbaum presented the concept of learning in Al
field. Linguistic problem solver 'STUDENT' and learning program
'SHRDLU' were a major contribution to the development of artificial
AL[19] "The program STUDENT considered every sentence in a problem
description to be an equation and processed the sentences in a more
intelligent manner.".[15]. The 'SHRDLU' has two features:

The first is the ability to make assumptions.

The second is the ability to learn from already solved problems.

The Technology of expert system(ES) was presented in the period of (early
1970s — mid 1980s).[16]. "ES technology is the first truly commercial
application of the research and development work carried out in the Al
field."[19].

According to [19], Fiegenbaum developed the first successful ES
DENDRAL, it was a program used to simulate an expert chemist’s analysis
and decision-making capability. A number of expert systems were found
in different domains like: geological exploration, medical diagnosis etc.
They used the same concepts used in DENDRAL.

The concept of ‘frame’ that was proposed by Minsky in 1975, helps in
a structured representation of scenarios and objects.[16]. The concept of
‘script’ that was proposed by Roger Schank in 1972.[19]. The result of
appearing two concepts 'frame' and 'script' helped to develop a practical
applications using expert systems.[19]. According to [11], Software tools
exist to help designers to build a special-purpose expert system with
minimal effort. Expert systems are built on knowledge, containing rules to
be applied to solve a problem.

"Expert systems were found to be ideal for integrating different
programs in a domain resulting in the development of decision support
systems."[19]. According to [12], an expert system shell is a software that
uses domain knowledge to be entered, to provide the reasoning capability,
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and user interface. The shell has an:-

e Empty Knowledge Base,

e User Interface.

e Inference Engine.
The expert system can explain the reasoning used in the conclusion, it also
can provide valuable learning experiences. According to [17], the paper
surveys the development of Expert system through a literature review and
classification of articles from 1995 to 2004 as a basis, exploring the expert
system methodologies and applications during that interval.
The methodologies and applications of expert system are attracting much
attention and efforts, both academic and practical, examples of application
like: teaching or training
ES is used in Nigeria as a tool in teaching and learning process to facilitate
teaching and learning process [21]. This paper suggests that effective
introduction of ES in the teaching and learning process in the Nigerian
educational system can be adopted since its advantages over traditional
chalk-talk method are innumerable.
A number of researchers have investigated the use of ES in accounting,
auditing and tax. Today, expert systems exist in many forms, from medical
diagnosis to investment analysis and from counseling to production
control.
The Fields of Expert Systems, They are: Agriculture, Chemistry,Computer
systems, Geometrics, Lower, Geology, Engineering, Information
Management, Medical, Designing, Electronics, Accountancy.

Objectives

The objectives of this study are:

e To propose an architecture to build an expert system in the field of
education.

e To help the students at university level in their department; or any
student, to learn the concepts of computer programming languages.

e To compare the solution of a student by a solution of a system.

e Tomeasure and calibrate a student's solution method with a method
of a system.
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e To evaluate the results of the student's progress due to her/his
interaction with the system.
e To make the learning operation more easy.
e To give the student the opportunity to make his own choices for
studying, and not just follow an organized pattern.
e To reduce the number of human experts.
e To check on the student skills and their background in computer.
Expert Systems
Expert systems are built on knowledge containing rules to be applied
to solve a problem.[11]. Expert systems perform many tasks that could not
be executed by human experts. "Expert systems are designed to solve
complex problems by reasoning about knowledge.".[4]. " Expert systems
were among the first truly successful forms of Al software.".[4].
The expert system has two features:-
e Processing a knowledge.
e Simulating the human reasoning.
One important feature of an expert system is its ability to provide users
with an explanation of the reasoning employed to reach a conclusion. In
addition, expert systems can work with incomplete or unavailable
information.
An expert system is a computer application that requires human expertise.
It uses human knowledge to solve problems which require human
intelligence. The expert system represents the knowledge from human as
data within a computer, these data in turn can be used to solve problems.
Expert System Components
The expert system has three main components:
1. The knowledge base.
2. The inference engine.
3. The user interface.
Figure (1) illustrates the interaction sequence between expert system and
user.
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Figure 1:ES block diagram.

According to [11], there are five of the most common techniques used in
the development of an expert system which are:

Object —attribute-value triplets
Rules

Semantic networks

Frames

Logic

This work uses the frames and rules technologies.

Rules

According to [16], rules can be defined as if-then structure, that
give information or facts, they provide description to solve problems, and
are easy to create and understand. Rules consist of two parts, the 'if' part is
called antecedent, and the 'then' part is called consequent.

According to [11], there is a list of types of rules:

Relationship.
Recommendation
Directive
Strategy
Heuristic
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Frames

According to [11], a frame is a data structure with typical
knowledge about a particular object, they are an application of object-
oriented programming for expert systems. The first to propose frames was
Marvin Minsky in the 1970s. The frame has a name and properties, each
property has a specific value. A frame also includes an optional field called
a class, a class frame represents the general characteristics of some set of
common objects.

A knowledge engineer or an expert enters rules in the knowledge
base. Each new rule adds some new knowledge, and makes the expert
system smarter. We combine between rules and using frames to create our
expert system. Most frame-based expert systems allow us to use the rules
to evaluate information contained in frames. The frame is one of the ways
to represent the knowledge in our system.

Development of Expert System

According to [11], the development of an expert system is the highly
iterative process, this process consists of six phases, they are:

1. Assessment: identifying the problem and its requirements
by the knowledge engineer and domain expert.
2. Knowledge acquisition: collecting the knowledge from

experts.

3. Design: building a system structure based on the
knowledge collected.

4. Testing: evaluating the structure of the system and its
knowledge.

5. Documentation: the process of keeping the information
needed to facilitate using and understanding the system.
6. Maintenance: reformulation of system specifications based
on major system requirement changes.
Figure (2) shows the phases of expert system development:

177 Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International
Science and Technology
Journal

A i3l pald 2xe
A5 g Al o glall

T g gl At i g

Untrrmst o] Serme wand Tl Jmrmal

IST.J)&

Al gl Aulgal) dlnal July 2018 sdss
Phases(1) |« Reformulations
Requirements I
Phases(2) |q Explorations
Knowledge I
Phases(3) ‘ieﬁnﬁmﬁﬂt-‘i
Structure I
Phases(4)
Evaluation I
Phases(3)
Product I
Phases(6)

Figure 2: Phases in Expert System Development.
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According [21], expert system is very useful in teaching courses in
developed countries like:

¢ Engineering.

e Mathematics.

e Earth sciences.

e Distance tutorial lessons.

"Expert system has a lot of benefits especially to the students, trainers and
educational institutions."[21]. According to [21], the expert system assists
students in their learning. It allows students(users) to ask a question on
how, why, and what format. An expert system is able to make students to
prepare their answers without the help of a teacher, and the expert system
can give the reasons for the answers, to make a student both more confident
of the answer, this feature is useful for teaching engineering students to
monitor student's progress. The students can learn by the repeated use of
the concept. Expert system has been used in several fields of study
including computer animation, computer science, engineering, language
(Expert System in Language Teaching), and business study. Expert system
is also used as a tool in teaching mathematic related subjects. The expert
systems check on the student skills and their background in computer
usage. Expert systems are practical tools to be used as intelligent job aids
to make decision making easy in tasks like:

¢ Judging student projects.

e Diagnosing learning problems.

e Identifying and classifying performance problems.

e Helping consumers to decide to choose one of alternatives.

In education, expert systems are used in [8]:

1. Educational planning and decision making ability, manage student
records, student counseling, and special education programs.

2. Teacher training and education, specifically, identifying training
needs and using computer assisted instruction to teach information
and skills.

3. Intelligent tutoring systems that guide students through instruction
according to their individual strengths and weaknesses.
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"Building Expert Systems in Training and Education was written to give
instructional systems designers a look into incorporating experts systems
into instructional design. The book attempts to demonstrate the process of
developing small- scale expert systems that instructional designers can run
from desktop computers."[7].

Expert system gets information from the Knowledge Base and
communicates with the student in the same way that a human tutor would
do [10]. The student can review a previous concept at any time. The student
is not also forced to follow the system's way of teaching, but can make his
own choices for studying. For example, one can jump to complex concepts
without having have had a look at simpler ones. The student can check
his\her knowledge level after having studied a learning page by doing the
test specified at the end that page. Any time a student has finished the study
of a particular learning page, he\she can take an appropriate test. The
questions of the test are presented one at a time. The student can answer
each question independently and in his own sequence. In case the student
gives a wrong answer to a question, he\she can try it again.

An expert system is used as a teaching tool because it is equipped with the
features which allow users to ask questions of how, why and what format.
The expert system provides the answers or examples to of operation of
learning. Expert system is useful for the students and the teachers, it helps
in guiding the students in a better way.

The modern networks allow us to run educational programs on computers.
Because the computers can be used to solve problems like the ones present
in education and training by building expert systems. Expert systems as
computer assist instruction systems for nursing education and training.
Expert systems technology proved to be a tool for education and training
of nursing professionals and students.

Building expert systems in training and education has a function to
help designers of the components of a problem to enter the knowledge to
an expert system shell.[21].

In the education field, many of the expert system's applications are
using techniques from adaptive hypertext and hypermedia [21]. Most of
these systems assist students by using techniques that give the knowledge
to students and test their ability to learn. Such systems are used on the
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web. Web based expert systems can provide a learning system at anytime
from anyplace where internet is provided. Agent based expert system
helps users by finding materials from the web, and it can diagnose the
users problems and give the results of them. The important contribution of
Artificial intelligence in computer-based education is to provide
knowledge-based access to resources. The history of educational system
shows that each generation of education shows an increased use system of
artificial intelligence and expert systems to improve educational activities.
Expert system can be used in several fields of study including computer
animation, computer science , engineering , language (Expert System in
Language Teaching), and business study. It can be used also as a tool in
teaching mathematic related subjects. The systems aid practices better than
the teaching side, and they are used in support of other learning like
teaching activities for example the problem based learning (PBL).

The education expert system can help students in their department for
some courses. "To help the students and the tutors in our Department, we
constructed an intelligent e-learning system to assist learning and teaching
in the context of the course of Artificial Intelligence "[10].

Follow the next steps to build an expert system [5]:

= Extract the knowledge from different sources.

* Present the extracted knowledge to experts in the final
form.

* Analyze the extracted knowledge.

= Make the architecture of the educational expert system.

* Develop the system.

= Test the system to check the validity by trying it with some
students.

= Correct any faults.

We can benefit from the previous steps to help us in designing an
educational expert system [21]. Expert system can be used to act as a
teaching tool for non-experts. The expert system is designed to provide
solutions, advice, and suggestions to common errors.

The education expert system communicates with students in the
same way that human tutor would do.[10].

"Education is an investment for the future of society. To develop
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society educators need to achieve the best education for every individual
through providing every appropriate means for the particular
individual."[6].

"Like a human expert, such a computer system can extract
additional information from a user by asking questions related to the
problem during a consultation. It can also answer questions asked by a user
about why certain information is needed. It can make recommendations
regarding the problem or decision at the end of a consultation, and it can
explain the reasoning steps gone through to reach its conclusions when
asked by a user (Mockler and Dologite, 1992)."[15].

"Ability of expert system to adaptively adjust the training for each
particular student on the bases of his/her own pace of learning is another
feature that makes expert system more demanding for students. This
feature present by Zorica Nedic, Vladimir Nedic, and Jan Machotka in
2002 for teaching engineering students. It should be able to monitor
student’s progress and make a decision about the next step in
training."[20].

According to [22], SCHOLAR is first intelligent tutoring program,
it was presented in 1970,"This program attempted to engage the student in
a mixed-initiative dialogue on South American geography."[22]. The
student can communicate with the program through a sequence of
questions and their answers in natural language.

System Architecture

The expert system is called knowledge based system,

According to [10], the general architecture of education expert
system shown in figure (3.1), consists of five units:

1. Identification Unit(IU): "the student initially subscribes to the
system. During subscription some personal settings are saved.
After subscription the student can, at any time, enter the system
through the IU."[10].

Student Model(SM): contains all information about students.

Tutoring Unit(TU): is responsible for the teaching process.

4. Evaluation Unit(EU): is used to evaluate student's progress due to
their interaction with the system.

w P
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5. Virtual Agent(VA): is used to motivate the students and improve

system's effectiveness.

The stereotypes are used to set up an initial profile for each student.
"the system can use that profile for adaptation. The choice of the stereotype
is achieved by using a questionnaire that gets information about student's
knowledge, preferences and goals. This information is saved to the SM,
which can later be updated by acquiring new information."[10]. The ES
contributes in deciding upon the knowledge level of a student.

Identification Unit{1U)

!

Stereotypes | €= | Student Model(sM)

ool

Tutoring Unit(TU) |€==| Evaluation Unit(EU) | ®= | Expert System(ES)

| |

Virtual Agent(VA)

Figure 4: The architecture of education expert system adapted from[10].

According to [21], the student can learn and understand by repeated
use of the concept. "The expert system takes on the tutoring function that
is, presenting a series of screens of information, test questions and
feedback. Expert systems are also excellent in instructional design,
decision making, planning, controlling, and collaboration with both the
student and trainer. It reduces explanation where a trainer has difficulties
in illustrating concepts."[21].

According to [15], the most challenging part of building an expert
system is testing it. The basic motivation behind testing is to control
performance, efficiency and quality of the knowledge base.

Requirements
When we write a program of this project, we want to know all the
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requirements, and we must select a technology that is used in the project,
we want to know all recommendations. To do this project we should follow
these steps:

Specify the problem and define the scope of the system.

Collect some information about the computer's languages from
different sources such as the (C) programming language.

Acquire the knowledge from the experts, this step is very important
in building an expert system, it is called the knowledge acquisition
step.

The quality of knowledge base depends on the level of success
achieved in the knowledge acquisition step.

Provide the concepts of (C) programming language to students to
help them in their departments,

Evaluate the students, and their progress due to their interaction
with the system, the evaluation is achieved through testing.

Determined Frames and their Attributes

The frame has a name and properties, each property has a specific value.
A frame also includes an optional field called a class, a class frame
represents the general characteristics of some set of common objects.
Look at the following figures that show the frames of system:

Frame Frame
Student Expert_System

Name : string
Password : string
Number : integer

Concept : string
Question: string
Answer :string

Search( ) Student answer: string
Add() Main ()
Enter_system() Test _answer( )
Result( )
Figure 5: Student Frame Figure 6: Expert_System Frame
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Frame Frame
Concept Knowledge
Lesson: string Rules: string
Data : string Condition :string
Show _date () Action : string

B Load_code ()

Figure7 : Concept Frame Figure 8: Knowledge Frame

Frame

Question

Question: string
Answer-data :string
Error : string
Question _data( )
Question _ answer( )
Question _ result( )

Figure 9: Question Frame

Domain Knowledge

The domain knowledge of the system is structured in a tree-like
diagram. Expert systems are required not only to solve the knowledge but
also to validate and manipulate this knowledge. The basic role of an expert
system is to replicate a human expert and replace him/her, the information
must be transferred from human expert into knowledge base. In figure
(4.6) the knowledge base is represented by a tree of attributes. The domain
knowledge tree. It consists of subsections level, it is displayed a
knowledge. Every educational system contains a knowledge base.
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Knowledge base

\ 4 \ 4

Lesson 1 Lesson N
|

Concept 1 Concept N

Y 4

Question 1 Question N

Figure (10):The knowledge base

From the tree, the student can choose a lesson. Each lesson
corresponds to a learning page. Each learning page deals with a number of
concepts. Each concept is linked to the corresponding concept page. Each
learning page has a test. Each test consists of a number of questions that
examine the concepts.

Structure Architecture

After determining the knowledge base, we design an architecture
of system, where it shows in figure (11), in the architecture, the knowledge
base consists of three units:

Student Model
The student model represents the learner’s emerging knowledge
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and skills. Information such as learning preferences, past learning
experiences and advancement may also be relevant in adapting the
teaching process. It may also record the Ilearner’s errors and
misconceptions. The student's knowledge processes, known as
diagnostics, analyzes the behavior of the student. The student model is the
model that is responsible for keeping all the knowledge that the system has
about any particular student. From this, we can extract aggregated
knowledge about all the students. The system uses the model to gather
initial data from any new student and subsequently identifies that particular
student. There are many parameters about the student that the student
model needs to be aware of: the student's personal data, current knowledge,
learning strategies, goals and desired ways to reach them. All these
functions of discovery, storage, and updating are provided by the Student's
model. The student must look at the lessons to learn about the concepts of
C programming language

. Expert System Model
The Expert System model contributes in deciding upon the
knowledge level of a student. The main goals of expert system model are:
e To evaluate student's progress due .
e To increase his/her interaction with the system.
e To motivate the students.
e To improve system's effectiveness.

Question Model

The question model is responsible for the teaching process. A
student can select a learning goal from the domain knowledge tree. The
information is then presented to the student. The information consists of
concepts and examples. The students should answer the tests, there are
some tests about the course of C programming language.
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Knowledge Base

Interface Student_ Model
engine

e ] [ e
ode Model

Question_ Model

Expertise

.7 :The architecture of Educational Expert System4Figure

System Implementation

After the knowledge base is ready, knowledge base is converted to
rules. This phase is the actual building of the expert system. We divide the
work in this phase to some steps as follows:

e Choose the language to write the code for this system.

Define the user interface.

e The effort and the time should be known from the team of work.

e Know every decision for all conditions.

The acceptability of an expert system depends on the quality of the user
interface, which gives the student the ability to interact with the system.
Initially, the student enters to the system, during the access some personal
data are saved, after that the student manages to enter the system. The
expert system involves the organizing way for this type of education
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program, shows the text on screen then there are some tests about each
lesson, students can answer the tests, then the result is shown, if the answer
is wrong, the correct one is shown, finally it evaluate the student
knowledge. The costs of expert systems vary considerably and often
include post-development costs such as training and maintenance.

Interface Design

We determine a system design program, that was Visual Basic 6.0.
It is considered one of the simple languages and a more suitable one where
you can build a design of using interface for these applications. A good
interaction between the user and the expert system is critical for proper use
of the expert system, and the design of the user interface regulates this
interaction. The interface designer is a programmer. A choice of the user
interfaces that meets the needs of both experienced and users. An initial
screen of expert system. It contains a picture that shows the convey of the
system, at the top of picture there is a name of the expert system. in
addition to some information about the system at the bottom of picture.
The next screen contains information about the student like his\her name,
and a password. If the student does not find his\her name then he\she can
register his\her information with a click on the register button. For the
purpose of security he/she cannot enter to expert system if he/she does not
register into the system. The next screen will be shown, it contains three
boxes, the student will write his/her data(name, number, and password),
after that a student should press the add button to save his/her data. There
are some buttons, each button has the name of the lesson in the main
screen. If a student presses on one of the last buttons , another screen will
be shown that contains data of the selected lesson, he/she can choose the
language of the lesson i(Arabic/English). And there is the test a button
when a student presses on this, a new screen will be shown, it would
contain some questions about the concepts in that lesson, there are
instructions on each screen, the student can follow them to answer the
questions.

A help screen is provided for students forget info about all other
screens. The student can simply select the name of screen.

After the coding stage, the human expert system evaluates the
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expert system and gives feedback\critique to the knowledge engineer.

The user's interface passes data back and forth between the user
and the expert system. It is a part of the expert system program that is
visible to the user. Through the interface the expert system asks the user
questions. The system can also test the user. The expert system needs
information to make an interface.

Result

Expert systems represent a new approach for dealing with
important and difficult education problems. In this work we build an
education expert system to learn a programming language. We select the
C programming language because every student in the computer
department must have studied it. This system is designed to motivate the
students and to improve the system's effectiveness. The systems performs
simulations in the best way and aids practices better than for the teaching
side. The student can repeat the lesson more than once if he/she needs to
understand the concepts. In this type of system, the student can use the
analysis the reasoning operation. Expert systems must check on the
student skills and their background in computer usage.

There are three phases to build an education expert system: (a)
learning, (b) testing, (c) evaluation. The initial step is to know user needs,
the expert preforms that task. In order for the educational technology. To
be successful the system must be approved by students and teachers, it
must be appropriate for students. Every educational system contains a
knowledge base. The students can learn with the help of using a knowledge
base.

The evaluation process is an important process of building an
educational expert system, the evaluation process is more complex than
for other software environments.

System Evaluation

Evaluation is crucial for improving expert system design and
performance. The evaluation of the expert system is very important and
difficult. the evaluation of system depends on the goals of system. There
are a number of evaluation methods that include interviews,
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questionnaires, observation, system logging, user diaries, laboratory
experiments and field trials. We have used a questionnaire to evaluate this
system. We distributed some of these questionnaires on some of the
students in the lab, and some of teachers. Most of them say the system
gives a good course, and the tests (make them more better) gives them a
better chance to pass the exams. We asked them to find the answer of
following questions:

does the system give good knowledge?

Is that knowledge easy to understand?.

Is the interface given offer a good explain?

Are the questions in the tests clear, extensive, and unambiguous?

Student Evaluation

According to [10], in the educational systems, one of the most
important functions is the students evaluation. The students' evaluation
refers to the knowledge level of a student after studying the lessons.

Each answer of a student for a question consists of some items, shown
in table (1), where the Serial no means the number, which the expert
system gives to the student, when he/she uses the system, Student no
means the Student number, Tries no means the number of tries to answer
the question, Times means the time which the student spends to answer
the question, Result status means the status of result (Correct/Wrong).
Look at the table (5.1) shows an example:

Table 1: Date of Answers

Serial no Student no Tries no Time/S Result status
1 24 1 1 Correct
2 35 2 1.5 Wrong
3 34 1 1 Correct
4 33 1 0.5 Correct
5 45 2 2 Wrong
6 55 1 3 Wrong

From the table (1), we can compare the answers of students by the
correct answer, and we look at other items of the table to make an
evaluation, to know the quality of the information that is provided to the
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student.

Conclusion

The paper discusses in detail all the steps which were taken by the
knowledge engineer in building the expert system. In fact, the building of
a system is a very effective way to present the expert with all the possible
cases and capture a much wider scope of their knowledge. The purpose of
expert system is not to replace human experts, but to make their knowledge
and experience more widely available and permit non-experts to work
better.

This work shows that expert systems are very important in the field
of education. They are becoming a useful teaching tool for some courses
like engineering education, accounting and management. This work shows
that expert systems may be used as an assistor or substitute for the teacher,
and it is a friendly interactive way to in courage students and motivate
them to study. The expert system provides an independent learning way
for students, where a student can be judged on their progress to help their
learning pace. Expert systems guide students in learning,_to make it easier
and better. The students can replace the traditional chalk-talk method by
using expert systems in education.

We summarize the result in the following steps:

» This expert system represents the human experience in the field of
education, it helps the experts, and it helps the people that cannot ask
for expert advice to learn about concepts.

» The user interface is connecting between the students and the expert
system, and it uses it to make an easy connection.

» This expert system is used via questions and answers.

* The system is good for students but not for teachers, in future work it
should be adaptive for teachers.
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Abstract: This paper aims to define the VOIP technology in addition to
presenting a vision for the design, installation and operation of the SIP
Proxy Server service in Libya Phone Company. The connectivity methods
of the Libyan telephone company using fiber optics and VPN technology
will be compared to each other in order to secure safe and reliable
transmission to the data of customers who subscribe to the network service
through assigned tunnels. Also with the rapid growth of the Internet and
the increase of load on the network in terms of users and service providers,
there are many ways to connect sites to ensure quality of service QoS and
traffic security and the number of call, in this study OPNET simulator used
to simulate the proposed solutions for the VOIP. From the results . it can
see the integrated use of Fiber Optic and VPN to ensure the quality of
services and connections used by SIP for the performance and quality of
service tested in evolutionary view has not been used for Fiber Optic Faster
in connection than to VPN and is safe

Keywords: Voice over internet protocol; OPNET; Quality of service;
HLC; Virtual private network; Fiber-optic
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1. INTRODUCTION

Voice over IP [1], also known as IP Telephony and VoIP, the technology
began in 1995 when a small company called ‘Vocal Tec’ showed that the
possibility of transferring phone calls Over IP packets easily be divided
into two main groups: closed systems and open systems [2]. The first group
includes programs such as Skype and the famous Cisco protocol (SCCP)
[3]. The other group includes open standards based on SIP, H.323, LAX2
protocols. VOIP is data in Real-Time and is transferred via Internet using
protocol (RTP) consists of data and the control the control part is managed
by protocol (RTCP) and the packet is transferred using a set of UDP / IP /
RTP protocols. There are two types of networks:
[ Voice Networks: in which the conversion of the reserved circuit
and routing during communication is always in the same path [4].
[0 Data networks: Based on a switchbox, the information is divided
into packets and each packet can be transmitted by a different path.

1.1 VOIP Rules and Standards
Internet Engineering Task Force (IETF): The Standards Authority for
Internet Protocols and Services the IETF mission [1] make the Internet
better for work through high-quality production and related technical
documents that affect the design, use and management of the Internet.
International Telecommunication Union (ITU): Is an international
organization within the United Nations system where the government and
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the private sector coordinate the global telecommunications network and
services? Its main task is to include the radio spectrum segmentation and
[1] connect subscribers to the public network between different countries
to allow international telephone calls, considering the implementation of
teleconferencing as a function similar to that of the UPU for postal
services.

1.2 Protocol: H.323

Is a set of standard protocols emanating from a system developed by ITU-
T to provide audio-visual communication sessions using packet-based
packages? This protocol is used in most popular applications such as
NetMeeting, which is part of the ITU-T H.32x series of protocols It also
handles multimedia connections over ISDN, PSTN or SS7, 3G mobile
networks and H.323 standard addresses controlled calls and [5-7] signals,
control, multimedia transport, control and bandwidth control from point-
to-point and from m

1.3 Session Initiation Protocol (SIP)

Is an IP protocol that is used to initiate, modify and terminate VOIP phone
calls? IETF has developed this protocol and has been published as an RFC
3261 protocol. Initially SIP is a protocol designed to be independent
behind the Transport layer. It can also work on TCP and UDP protocols.
SIP relies on the SDP protocol to perform negotiation to determine the SIP
encoding. It supports session descriptions that allow participants to agree
on a set of compatible media types. This protocol itself provides reliability
and does not depend on TCP Reliability It also supports user movement
through the establishment of agents and redirect requests for the current
user includes services provided by SIP: User location; Create the
connection; User Availability; User capabilities; Dealing with calls.

1.4 PSTN vs. VOIP
The importance of VOIP technology has been introduced as an alternative
to the traditional public switched telephone network (PSTN). It has
reduced the cost of communication, especially the international ones. It is
easy to use as it uses internet methods and offers additional features and
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services that make it easier for the user to communicate effectively. The
world does not need two networks, the Internet and the PSTN network and
it want to focus on the Internet only as it is very fast provides voice and
image communication and messaging.

2. VOIP SERVICE FOR LIBYA PHONE

The network is designed to link the headquarters of Libya Telecom
Company in Tripoli with the company's branch in Benghazi using fiber
optic and to support the VOIP communication service as a means of
connecting voice conversations over the Internet [6]. To ensure the
management of data traffic and the exploitation of Internet presence within
the network ,the study will use VPN which the main function is remote
access. The default network is the same as the internet network, but its
characteristics have been used to be confidential in the process of
transferring data and maintaining the confidentiality of information and
security Abbreviations and Acronyms because the data is transmitted on
the Internet and is open all over the world.

2.1 Scenario 1

WAN is primarily a WLAN that connects the headquarters of a Libyan
telephone company consisting of 2 routers to transform the network from
WLAN to WAN using a Fiber Optics cable or optical fiber. It is used to
transfer Internet service between countries and transmit data through this
cable at the speed of light. This cable is used in WLAN networks only on
a limited scale to use VOIP technology for wireless communication
between employees and reduce the cost of local and international
communications between the company's branches in terms of cost and
speed of fiber optics.

2.2 Scenario 2
WAN is primarily a WLAN that connects the headquarters of a Libyan
telephone company consisting of 2 routers to transform the network from
WLAN to WAN using VPN technology and the VPN is the connection of
two devices or two networks together via the Internet, a protocol-based
technology where typically, the process of creating a private connection
between two computers through an intermediate network, such as the
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Internet, is called the transfer of data over a security path (tunnelling)
where this path is created between the two computers directly (Figure 1).

VPN
Router

VPN

VPN .
connection

Figure 1: Tunneling path in the VPN.[6]

The main idea is to build a private "Tunnel" between the two devices. The
VPN Tunnel is a private encrypted file that is exchanged between the two
devices that decrypt when receiving information from the other side of the
default tunnel after the firewall has disconnected any unauthorized
connection from the system administrator or network administrator of the
company or its branch.

This technology requires the device to be connected to the Real IP Address
service, which is a feature obtained from the Internet service provider you
enter on the Internet, which is to obtain the Public IP Address for your
device remains constant in all cases, even if the connection is disconnected
and reconnected And has contributed to reducing the cost of transferring
information between companies and institutions between branches away
from the headquarters and the user who wants access to information
available in the home computer.

3. Results and Discussion
The result of a comparison between the global statistics the Simulation of
the VOIP Scenariol Using Fiber Optic and Scenario2 for VOIP Network
Using VPN. Statistics collected and Analysis such as Jitter, End-To-End
Delay (Sec), Traffic Received And Sent (Byte/Sec), Download And
Upload Packet (Byte/Sec).

199 Copyright © ISTJ 4% giaa akal) (3 g8a
wu ?3""“ @3.\1\ M




International T . T » a2t g
Science and Technology A aisally pald sae iy ko gy

Journal A5 g Al o glall et s ol o S %
Al nglall ddgal) Alaal July 2018 s 1ISTJA

3.1 Global Statistics

Figure 2 shows the time necessary for a complete message until arrive to
the target starting from the moment of transmit the first bit by the source.
in scenario 1 using the fiber optics the biggest delay of the traffic is 0.95 x
10 sec Due to Fiber Optics effect External factors. Also the data packet
delay In scenario 2 using the VPN It reached to 0.94 x 107 sec . from
Figure 2 also the total delay over 50 m/s this is contrary to the
recommendations of the International Federation and this happened
because a the bandwidth was less in size of the data sent.
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Figure 2: Ethernet delay.

in Figure 3, in order to know the real time needs to send a complete
massage starting from the first moment of transmission until it reach it is
distension using fiber optic the biggest delay was 0.001 sec, also in the 2nd
scenario the data delay using VPN was about 0.077 sec because the
bandwidth was less than data size.
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Figure 3: RTP Delay voice.

In Figure 4 there are delay in several voice sessions for RTP protocol .in
the 1st scenario using fiber optic there were no variation in voice sending
time delay in the other hand a delay of 0.44 x 10 ms when using VPN
and no stability in traffic because of weakness of the internet with an
increase in the number of users causing transmission delay.
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Figure 4: RTP jitter voice.
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In Figure 5 there is a delay in the various voice packets for RTP Traffic
Received and Sent. In the case of transmission and reception, which is used
to verify the time of communication in sending and receiving voice data?
delay of sending and receiving for the first packet in the first scenario using
Fiber Optics is Sending in sec 39.75 was received at the second party in
sec 39.75 There was no delay in sending and receiving data packets and
audio. Also note that the difference in delay sends and receiving data in the
second scenario using VPN reached 37.14 sec where it was received in sec
37.80 if there is no receipt in the same second for reasons of several
weaknesses Runt with increasing number of users causing transmission
instability.
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Figure 5: RTP traffic received and sent.

In Figure 6 For SIP Call Setup Time To see which time In which time
contact was made who got the call confirm the call where the scenario is 1
Using the Fiber Optics In the duration of 0.02 sec also in scenario 2 using
the VPN has reached 1.05 sec which concludes that the delay using SIP.
The VPN connection is higher. My Internet weakness causes or the number
of connections in the network it was larger than the frequency band which
caused delays in the preparation of the call.
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Figure 6: SIP call setup time.

Wireless LAN load showed in Figure 7. To know the router's ability to
distribution of traffic within headquarters the company is in Tripoli and
Benghazi for all tracks that can access destination than the one can
conclude the basic services are based within the company's headquarters

in Tripoli reached to 42.6 sec and also note

headquarters in Benghazi connect to 42.6 sec and the more the number of

users increased the load inside the company.

in bssid2 for the company's

Srerage On Vermmes LAN Nt et Lot (eehec )
s
Figure 7: Wireless LAN load.
203 Copyright © ISTJ 4% giaa akal) (3 g8a

@m\JNMMJMIM



International . . P T
Science and Technology A paially pald 23 Sy paR 0 S

Journal A5 g Al o glall Intersatinal bermrs sad Tokasg femrael %
L)y aghall 4l gal) dlaal) July 2018 s I S I I

3.2 Node Statistics

In Figure 8, SIP UAC Calls Connected Number of all calls. As well as
requests Incoming calls where the scenario 1 using Fiber Optics
Connection event from Manager Tripoli to number 1 Of calls in the second
and Manager Benghazi 9 calls in the second. In the other hand the number
of calls in scenario 2 using the VPN A connection occurred from Manager
Tripoli There are 1 number of calls per second And Benghazi Manager 9
calls in the second which show the number of calls in Contact the Tripoli
Manager It was less, according to the demand of employees.
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Figure 8: SIP UAC Number of all calls

In Figure 9 the statistics sip UAC call two sessions to know the duration
of'each call in time 1 got a confirmation call to time which got disconnected
confirmation where scenario 1 is using fiber optics a connection has
occurred from manager Tripoli to manager Benghazi in the period of 59.02
sec to a time termination of the connection in the period of 106.0 sec it is
also noted that delay in scenario 2 using the VPN the 124.0 sec period
reached an end time the connection duration is 108.1 sec in which the delay
using sip in the VPN connection the higher my reasons for the weakness
of the internet or the number of connections in the network was larger than
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the frequency bandwidth causing a delay call setup.
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Figure 9: SIP UAC call duration.

4. Conclusion

The paper conducted some tests on VOIP to assess the quality of service
of communication for various types of traffic sources. The integrated use
of Fiber Optic and VPN to ensure the quality of services and connections
used by SIP for the performance and quality of service tested in
evolutionary view has not been used for Fiber Optic Faster in connection
than to VPN and is safe in terms of the confidentiality of information sent
inside the Tunnel And the possibility of developing from the audio
connection to the establishment of video conferences video conference and
benefit from the existence of technology for VOIP and development to
become meetings within the company through its branches through video
conference video remote can not solve the process of personal appearance
of the person, but A modern way to see and hear the user using high-tech
communication, where they cross geographical barriers, or move from one
place to another and provide materially in terms of expenses and costs the
company.
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Investigation of Transformer Protection in Power Grid
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Abstract
This paper studies power transformer protection methods. Power

transformers are widely used on electric grid and forming an important
and active part of any active grid. Transformer is not only an expensive
equipment, but in case of total failure, it will take long time to be fixed
or replaced. Full protection is essential to keep power transformer
working properly for long term without stopping. The simulated
results of the power transformer in the grid were presented and
discussed. The proposed grid was studied by running Etap software
power package, to study the performance of transformer in normal
load conditions, also the response to fault conditions. Differential
protection was selected as the most appropriate technique with the
transformer.
1. INTRODUCTION

Power system protection is valid in electrical engineering that is
responsible with the dealing of various problems (such as automatic
tripping and it works with the purpose that the faulted area could be
made isolated from the system in the minimum shortest period so the
fault cannot interrupt the sustainability and stability of the whole
system. Transformer is an important element in the power systems.
Transformer is the interconnection link between two different voltage
levels. The power transformer is an essential electrical component that
requires a process of continuous monitoring and a method of fast
protection. Although the power transformer is expensive but it is an
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essential element in the performance of power system effectively [,
There are many sizes and types of power transformer:

1- Step up
2- Step down
3- Autotransformer

4- Grounding
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Figure (1) Medium power transformers (cgglobal, 2016)

The fundamental component used for the protection of the system is a

sensor isolating) associated with the power systems. That is used for the
identification of the fault; and another device is used to initiate the tripped
signal to the Circuit Breaker. The sensor could either be a Current
Transformer (CT) or a Voltage Transformer (VT) or it could be a
combination of both. Other types of sensors include buchholz, oil
temperature gauge etc.; they are used with the purpose for initializing the
tripping relays. The basic function of transformer is to convert the
generated voltages into convenient voltages, as the convent voltages are
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used for the consumption and transmission purpose [!1.

2. TRANSFORMER FAULTS
Transformer faults are clustered into six classes. Differential

protection technique is used to prevent or eliminate these faults
from damaging the internal parts of the transformer [,
Transformer faults classification are:

e Winding and terminal faults.
e Core faults.

e Tank and transformer accessory faults.
e On-load tap changer faults.
e Abnormal operation conditions.

e Sustained or uncleaned external faults.

The estimated proportion of faults as a result of all the causes is
illustrated in the figure (2) below [2!,

faults summary of transformer

CATEGORY 2 |t

Winding and terminal faults 60.00
Core faults 20.00
Tank and transformer accessory faults. 10.00
On-load tap changer faults. 10.00

Total faules 100.00

Figure (2) Transformer fault statistics (Baker, 2012)
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3. OVERLOADS
An overload is an overcurrent confined to normal current paths in

which there is no insulation breakdown.

= Sustained overload is commonly caused by installing excessive
equipment such as additional lighting fixtures or too many motors.
Overloading mechanical equipment breakdown such as failed
bearings also causes sustained overloads.

Temporary overloads, occur frequently and common causes include
temporary equipment overloads such as a machine tool taking also deep
of a cut, or simply the starting of an inductive load for example a motor
or transformer. “Since temporary overloads are by definite harmless,
overcurrent protective devices must not open or clear the circuit”. It is
important to realize that fuse elected must have sufficient time-delay to
allow transformer to start and temporary overloads to subside

1. SYSTEM FAULTS
The system short-circuit produces relatively intense rate of heating of the

display adapter, and increases the copper loss in proportion to the current
default per of the unit (). Typical for external short circuits adapter can
withstand without damage, if the current is limited only by referred to the
reactance of autonomy in the table (1).

Table (1) Faults duration of current

2 2
2 2
1 2
1 2
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4. COMPONENTS OF TRANSFORMER PROTECTION
1) Circuit Breakers
2) Fusing Control transformers.

3) Zones of Transformer Protection.
4) Buchholz relay

5. INTERNAL AND EXTERNAL FAULTS IN POWER
TRANSFORMER

1) External Faults
In the case of external faults, it must be cut adapter if other protective

device designed to work for such defects, it may fail to operate in a
predetermined time. For external faults, time overcurrent graded
relays are employed as backup protection. In addition, in the case

of overload conditions for long periods, the life of transformer will
be reduced !,

2) Internal Faults
The primary protection of transformer is meant for internal faults.

Internal faults are classified into two groups which are:

Short circuits in the winding transformer and communications.
These are electrical malfunctions of a serious nature is likely to cause
immediate harm 3],

Incipient faults initially, such defects minor in nature, but can
develop slowly in large errors. Such defects are not detectable in the
voltage unbalanced filter or existing plants and, therefore, protection
devices designed for use in MAS circuit conditions are not able to
detect this type of error ],

3) Through Faults
Through faults could have an impact on both transformer and its

protection scheme, depending on their severity, frequency, and affect
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a good duration, through faults currents can cause mechanical
transformer damage, even though the fault is somewhat limited by the
transformer impedance. For transformer differential protection,
current transformer mismatch and saturation could produce operating
currents on through faults. This must be taken into consideration when
selecting the scheme, current transformer ratio, relay sensitivity, and
operating time. Differential protection schemes equipped with
restraining windings offer better security for these through faults [*!,

1)High Voltage Disturbance in Power Transformer

They are two kinds of the high voltage disturbance in power
transformer.

Transient Surge Voltage: high frequency surge and high voltage may
arise in power system as a result of many causes, switching operation
of different electrical equipment, arcing ground if neutral point id
isolated, atmospheric lightening impulse ).

Power Frequency Over Voltage: There could frequently be a
potential of overvoltage because of abrupt disconnection of a huge
load. Even though the amplitude of this voltage tends to be greater
than its standard level, its frequency is the same as it was in a normal
state. Over voltage within the system contributes amplification in
stress on the transformer's insulator (4],

2) Phase-To-Phase Faults
Short circuits between the phases will give rise to substantial fault

current only limited by the source impedance and the leakage
impedance of the transformer.

3) Turn-To-Turn Faults
A direct metallic contact or flashover between conductors within the

same physical winding is called a turn-to-turn fault. The current forces
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caused by high fault current through a transformer during system
faults, can crush or shave off the insulation and develop a turn-to- turn
fault. This is particularly a risk for relatively small and aged
transformer in powerful systems. A turn-to-turn fault can be caused by
steep fronted surge voltage or corona discharges. A turn- to-turn fault
short circuits a small part of the winding. Turn-to-turn faults between
a few turns are difficult to detect by current measuring relays as the
terminal current increases very little. The fault current at the terminals
increases when the fault spreads and more turns are short circuited 1.

4) Backup Protection
Backup protection, typically overcurrent or impedance relay applied

to one or both sides of the transformer, perform two functions. One
function is to back up the primary protection, most likely a differential
relay, and operate in event of its failure to trip. The second function is
protection for thermal or mechanical damage to the transformer.
Protection that can detect these external faults and operate in time to
prevent transformer damage should be considered. The protection
must be set to operate before the through fault withstand capability of
the transformer is reached. Because of its large size or importance,
only differential protection is applied to a transformer, clearing of
external faults before transformer damage can occur by other
protective devices must be ensured [,

5 Primary-Secondary Phase Shift
For the transformer with standard delta-star connections, the current

on the delta and wye side will have a 300-phase shift relative to each
other. Current transformer used for traditional differential relays must
be connected in star-delta (opposite of the transformer winding
connections) to compensate for the transformer phase shift 1.
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6) The Protection of Earthing Transformer
Earthing transformer is usually associated with three-phase supply

systems. On a three- phase system, the neutral would be earthed either
directly or through some limiting impedance resistance. The function
of an earthing transformer is to provide a grounding point for the
power system where machines have delta connection. An earthing
transformer can be protected by IMDT overcurrent relays fed delta
connected C. T.s. This relay is used as a back-up relay for external
faults. Three-phase earthing transformers have six windings, earth of
the same number of turns, mounted in pairs on limbs of the core and
they are connected to the delta- connected windings of power
transformers [,

7) Transformer Overcurrent Protection
An overcurrent is any current that exceeds the ampere rating of

conductors, equipment, or devices under conditions of use. The term
“overcurrent” includes both overloads and short- circuits, for
transformer protection. Overcurrent relays are used for the protection
of transformer of rating 100 kVA and below SMVA 2],

8) Restricted Earth Fault protection (REF)
Restricted earth fault protection is fast and can isolate winding faults

extremely quickly, thereby limiting damage and consequent repair
costs. If CTs are located on the transformer terminals only the winding
is protected. However, quite often the secondary CT is placed in the
distribution switchboard, thereby extending the protection zone to
include the main cable 1),

9) Stabilizing Voltage of REF Relay
As discussed in the restricted earth faults in the previous paragraph,

when one of the CT in a REF circuit is saturated, it will no longer
work as CT and such a saturated CT can be replaced by its resistance.
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Hence the healthy CT current will be flowing through resistance of
the saturated CT circuit. Hence as the relay circuit is in parallel with
this CT current, the voltage that appears across the saturated CT also
appears arcos the relay circuit. To prevent the operation of the relay
under this condition, the relay circuit burden is increased to a value so
that the current in the relay circuit is kept below the set current of the
relay 1.

10) Sensitivity and Magnetizing Current
The sensitivity of the REF protection depends on the magnetizing

current of the connected CTs. The current that is available to the relay
is the balance current after supplying the magnetizing current of all the
CTs. i.e. the current that is available in the secondary circuit of the CT
is not equal to the step-down current based on the transformation ratio
of the CT but lesserthan it be the magnetizing current required by the
CT core. Hence if the fault current available in the primary of the CT is
very low such that it is just sufficient for the CT magnetizing current,
there will be no current available in the secondary circuit for relay to
operate [4]'

4) Stability and Magnetizing Current
In the case of sensitivity, the magnetizing current also effects the

stability of the REF protection. The Ct sizing calculation is done for the
through fault condition of the transformer. For example, the CT should
be stable for a through fault condition !,

6. TRANSFORMER DIFFERENTIAL PROTECTION
The among several issues that appear in the transformer, differential

protection is a type unitary protection zone or a specific piece of
equipment. The differential protection is based on the fact that the
faults lie in the situation is high in the case of differences that faults in
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between the inlet and outlet streams, it could be the difference in the
current which sometimes important even without an internal error [°/,

1) Differential Relays.

2) Digital Relays for Protection Transformer

) Percentage Differential Relays Protection

4) Differential Protection Scheme in Power Transformer.
5) Phase correction

6) Differential Protection simulation.

7. DIFFERENTIAL PROTECTION SIMULATION OF AN
ACTIVE GRID
A short circuit analysis should be performed in addition to the load flow

analysis which tells the possible fault currents in the system. Results in
figure (3) showing the over load condition to proposed grid. With this
simulated no faults are existing no transformer yet. The load flow
results (main bus) are obtained and present in the figure (3). In order
to plan a full power transformer protection scheme for the given
system, a load flow analysis is required. The analysis spots any
problems with the system which must be corrected before any
protection plan can commence. The load flow analysis shown in Figure
(3) was completed using ETAP 12.5 and constructed using the given
instructions with default equipment settings.
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Figure (3) Overload on the buses

Results in figure (4) showing the normal circuit condition to proposed grid.
With this simulated no faults are existing no transformer yet.
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Figure (4) Design protection transformer 3 phases
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Results in figure (5) showing the normal circuit condition to proposed grid.
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Figure (5) External fault on three phase transformers

This short circuit is called external faults. With this simulated the fault is
existing in the line of the transformer. It can see from the simulation that
fuse (1) is going to be trip separating that part for input supply as showing
in the figure (5). Furthermore, circuit breaker CB1 will activate and
separate the flow of electrical energy form power.

Star Sequence-of-Operation verifies, evaluates and confirms the operation
and selectivity of the protective devices for different types of faults for any
location directly from the one-line diagram and via normalized TCC curve
views. Sequence-of-Operation provides a system-wide solution for an
accurate and realistic operating time and state of protective devices, such
as trip devices, relay, circuit breaker, fuse, contactor, etc. The operation
time is calculated for each protective device based on its settings, time

W‘J?M@JA‘M

219 Copyright © ISTJ



International e A - s
Science and Technology Al saigally gald 23 ity okt 45 pd

Journal A5 g Al o glall Ieerassol s s oo sl %
Aty aglell dudgal) Asal) July 2018 s I S I I

current characteristic, and interlocks for a specified fault location and type.
As shown in figure (6).

R Sequence-of-Operation Events - Output Report: Untitled x
FFPhase (Symmetrical) foult on connector between Fusel & CT1. Adjacent bus: Main Bus
Data Rev.: Base Config: Normal Deate: 05-20-2016
Twme ( o M (A Ti(ms) T2(ms) Condtion
253 Fuse! 17213 <100 <253
153 ocR 17449 <«15) Phase -OC1-51
236 ca 833 Tnpped by OCR1 Phase - OC1 -51
4302 MR3 0484 4302 Overoad Phase - Thermal
4308 MR 0292 4308 Overioad Phase - Thermal
4352 c833 500 Trnpped by MR3 Overoad Phase - The
4356 co6 S00 Topped by MR Overoad Phose - The
9607 oL3 0484 9607
24340 ou 0292 24340

Figure (6) 3 phase symmetrical fault on connector between Fusel& CT 1

Results in the figure (7) is star plot options tool provides all the necessary
options to customize the display of the Star TCC curve. This curve is
shown the flow current in the circuit as demonstrated in the figure (7, 8).
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Figure (7) Star plot of current Flow
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Figure (8) Star plot of current Flow

Results in figure (9) showing the normal short circuit condition to
proposed grid. This short circuit is called external faults. With this
simulated the fault is existing in the line of the transformer. It can see
from the simulation that fuse (1) is going to be trip separating that part
for input supply. Furthermore, circuit breaker CB1 will activate and
separate the flow of electrical energy form power grid.
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Figure (9) External fault on transformer T2
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Results in the figure (10) showing the normal trip in the circuit power
grid for external fault in the transformer (T2). The external fault is
between CT and circuit breaker CB11. The fusel, CBI, are protected
the transformer. The time tripping to protection the transformer (T2)
from external fault are shown as the sequence of operation events.

Figure (10) Time tripping internal faults in the transformer (T2)

Results in figure (11) showing the normal short circuit condition to
proposed grid. This short circuit is called internal faults. With this
simulated the fault is existing in the line of the transformer. It can see
from the simulation that fuse (1) is going to be trip separating that part
for input supply. Furthermore, circuit breaker CB1 will activate and
separate the flow of electrical energy form power grid.
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Figure (11) Internal fault on transformer T2
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Results in figure (12) showing the short circuit condition to proposed grid.
This short circuit is called external faults. With this simulated the fault is
existing in the line of the transformer. It can see from the simulation that
circuit breaker CB1 will activate and separate the flow of electrical energy
form power grid.
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Figure (12) another external fault on line phase

Results in the figure (13) showing the normal trip in the circuit power grid
for external fault in the transformer (T9). The external fault is between
circuit breaker CB14 and current transformer CT. Circuit breaker (1) is
protected the transformer (T9). The time tripping to protection the
transformer (T9) from external fault are shown as the sequence of
operation events

B ' Sequence-of-Operation Events - Output Report: Untitled X
l ~ 3Phase (Symmenical) faull on connector between CB14 & CT13. Adjacent bus. Sub2B
Data Rev.: Base Config: Normal Date: 05-20-2016

Time ( iD HkA) Ti(ms) T2(ms) Condition

445 OCR1 3158 449 Phase-0C1-51

533 Bl 833 Tripped by OCR1 Phase - OC1 - 51

3725 MR3 0519 3725 Overoad Phase - Thermal

3730 MR1 0313 3730 Overload Phase - Thermal

3775 cB33 500 Tripped by MR3 Overload Phose - The.

3780 CB6 500 Trnpped by MR1 Overoad Phase - The.

8693 oL3 0519 8693

20860 oL 0313 20860

Figure (13) Time Tripping When Occur External Faults
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Results in figure (14) showing the normal short circuit condition to
proposed grid. This short circuit is called internal faults. With this
simulated the fault is existing in the line of the transformer. It can see from
the simulation that circuit breaker CB1 will activate and separate the flow
of electrical energy form power grid.
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Figure (14) Internal fault in the line of transformer T9

The normal trip in the circuit power grid for internal fault in the transformer
(T9). The internal fault is between delta three-phase and wye CT. The CB1,
are protected the transformer. The time tripping to protection the
transformer (T9) from internal fault are shown as the sequence of operation
events as showing in the figure (15).

"
FFhase (Symmetncal) tauk on connecior betwoen CT13 8 T3 Adgacent bus Sub2B
Deta Rev. Base Config Normal Dete: 05202016
Time | ) ¥ A TT (mns) T2ims) Coacition
449 OCR1 1 443 Phase - OC1 - 51
513 e 833 Trpped by OCR1 Phasa - OC1 -51
b 1re ] MR3 0519 K 7ot Overload Phase - Thesmal
3730 MR 033 370 Overicad Phase - Thesmal
775 cB33 500 Trpped by MR] Ovedood Phase - The
3780 (= 3 00 Tnpped by MR1 Ovedoad Phase - The
%9) oL3 0519
20860 oLl 0313 5350
Figure (15) the sequence of operation events
- K. - - "
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Figure (17) Short circuit summary Report

225 Copyright © ISTJ A giaa aodal) (348a
mu ?M &\.‘3.\3\ M




International e . Y T
Science and Technology Al saigally gald 23 ity okt 45 pd

Journal A5 g Al o glall ot el s 1 T Jemreal %
Al nglall ddgal) Alaal July 2018 s 1ISTJA
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Figure (18) Sequence-of —Operation Event Report

8. CONCLUSION
Effective way to fully protect power transformer engaged in active grid

is presented in this study. The differential protection is selected due to its
advantages which shown in the running simulation and the results given
in chapter four. This technique is practical to be employment in most of
the high-power rating transformer of 1000 (KVA) and above, the
technique is robust and sensitive for full protection to the transformer,
transformers in this level of rating are expensive and it should be fully
protected at any cost due to the fact that transformers are not available
just to replace in case of losing its service. Waiting time could reach few
years in order to replace such a power transformer beside its cost. For
future investigation digital control could be proposed with digital relays
in order to speed the relays action compared with the full expected
protection (which can be set from software setting).
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Abstract

With the invention of LED (Light Emitting Diodes) the idea of using light
for communication has started again using the existing infra structure used
in illumination. This technology is called Li-Fi (Light Fidelity). With the
increasing popularity of solid state lighting devices, visible light
communication (VLC) is globally recognized as an advanced and
promising technology to realize short-range, high speed as well as large
capacity wireless data transmission.

Li-F1 is a new paradigm for optical wireless technology to provide
unprecedented connectivity within a localized data-centric environment.
The increasing demand for higher bandwidths, faster and more secure data
transmission as well as environmental and undoubtedly human friendly
technology heralds the start of a major shift in wireless technology, a shift
from RF to optical technologies.

This technology uses light to transmit data with a very high data rate
through a LED bulb which converts the electrical signal to light, logic '1'
indicates that the light bulb is on and logic '0' indicates that the light bulb
is o but this happen very quickly that the human eye can’t feel this change,
in the other hand the PD (Photo- Detector) in the receiver take this light
and convert it to a digital signal.
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1. INTRODUCTION
Up to date radio frequency (RF) is used as media to transfer data.

Increasing demand for capacity in the frequency band necessitated search
for other media for data transmission.
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VLC is an attempt to find another method to complement and expand data
transmission media.

Visible Light Communication (VLC) is a wireless communication
using visible light as a medium to transfer information. Light is an
electromagnetic wave which frequency spectrum lies between 400 THz to
800 THz or wavelength between 375 nm to 780 nm. LED has longer
lifetime, high tolerance to humidity, smaller size and lower power
consumption. Hence it is more environmentally friendly and does not
cause any harm to humans. LED is used for illumination and at the same
time, it also can be used for communication.

The aim of this project is to study Li-Fi technology as means of
data transmission. Make a prototype model to prove that data can be
transferred over light.

This aim will be achieved through the following objectives:

Knowledge of techniques those are compatible with this technology.
Studying techniques that are based on li-fi technique.

Designing and developing prototype using VLC Technology
Testing the prototype

2. Visible Light Communications
Visible light communication (VLC) refers to the communication

technology which utilizes the visible light source as a signal transmitter,
the air as a transmission medium, and the appropriate photodiode as a
signal receiving component. Visible light is the form in which
electromagnetic radiation with wavelengths in a particular range is
interpreted by the human brain. [1]. Visible light is thus by dentition
comprised of visually-perceivable electromagnetic waves. The visible
spectrum covers wave lengths from 380 nm to 750 nm. VLC use cases can
be grouped into two categories, to which we refer as high data rate use
cases and low data rate use cases. The high data rate use cases require
specialized high-speed photodiode receivers, whereas low data rate use
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cases can be realized using existing hardware available in mobile devices.
Downlink communication from a light fixture or lamp used for general
illumination to a mobile device, whether in a home, office, or even airplane
cabin, is one of the earliest envisioned high data rate VLC use cases. Link
data rates in the hundreds of megabits per second, rivalling those of Wi-Fi,
have already been achieved with commercially available illumination-
grade LEDs. Due to a high degree of spatial reuse, however, aggregate
system throughput (sum rate) of VLC networks can be far greater than that
of Wi-Fi networks in situations where, for example, walls are present to
isolate VLC signals from each other. Other high data rate use cases include
le transfer between mobile devices and streaming of content from a mobile
device to a display. Low data rate use cases include positioning of mobile
devices in indoor environments and device pairing [1].

The idea of using light in communication was implemented by Alexander
Graham Bell in 1880 with his invention of the photo phone, a device that
transmitted a voice signal on a beam of light. Bell focused sunlight with a
mirror and then talked into a mechanism that vibrated the mirror.

The vibrating beam was picked up by the detector at the receiving end and
decoded back into the voice signal, the same procedure as the phone did
with electrical signals. But Bell could not generate a useful carrier
frequency, nor was he able to transmit the light beam from point to point.
Obstacles in nature such as fog and rain which could interfere with the
photo phone made Bell stop any future research into his invention.

The problem of congestion of the radio spectrum utilized by Wi-Fi and
cellular radio systems is also helping to create the market for VLC. One
major advantage of VLC is that we can use the infrastructure around us
without having to make any changes to it. LEDs ability to transfer
information signals over light (light which is between 400 THz to 800 THz
of frequency and whose wavelength is between 400 nm to 700 nm) makes
it a very good communication medium.[2]

231 Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International . . T T
Science and Technology AL saipally pald 20 ity ki 4450 Ty

Journal ALY g Adal) pshall atrra il S sl Tosbing Jearaal %
Auaiilly aslall Lyl Alaal July 2018 salss I S I I

The US Federal Communications Commission has therefore warned of a
potential spectrum crisis. Figure (1) shows that the visible light spectrum
is 10,000 times larger than the entire radio frequency spectrum and this
allows dealing with very high data rates.

3x10% Froquency / Hz
0 3x10% 3x10'' 4x10* 7.9x10* 3x10** 3x10**
>

HF

VHF EHF ] THz ! IR Ultra- X-rays Gamma

UHF violet Rays

SHF
\ , . ~ 2

l— x ~10,000 —I

Fig.1. The electromagnetic spectrum

e Advantages of VLC
VLC has a lot of advantages as ease of deployment, can be used to power

devices, license-free long-range operation (in contrast with radio
communication), high bit rates and low bit error rates. Also it is a full
duplex operation, has a protocol transparency, no Fresnel zone necessary,
increased security when working with narrow beam and it has immunity
to electromagnetic interference.

3. Light Emitting Diodes and Photodiodes

A light emitting diodes, a type of solid-state lighting (SSL), is a
semiconductor diode that emits light when conducting current and it is
often small in area (less than 1 mm?2).

e Advantages
The different manufacturing process of OLEDs lends itself to several

advantages over at panel displays made with LCD technology. The LCD
is currently the display of choice in small devices and is also popular in
large-screen TVs. Regular LEDs often form the digits on digital clocks and
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other electronic devices. OLEDs offer many advantages over both LCDs
and LEDs, including:

e Lower cost in the future

e Lightweight and flexible plastic substrates

e Wider viewing angles and improved brightness

e Better power efficiency and thickness
Response time: OLEDs also can have a faster response time than standard

LCD screens.

3.2 Detector properties

Two main properties that must be achieved to have high performance
from a PD are the Responsivity and rise time where Responsivity (R) is
the ratio of the output current of the detector to the input power. it depends
on operating wavelength, the curve of detector Responsivity as a function
of wave length is referred to as the spectral response, as seen in Figure (2)
And the second property is the Rise time (t;) which is the time for the
detector o/p current to change from 10 % to 90 % of its final value when
the optical input power variation is a step see Figure(3).

i I 1
0.7 0.9 1.1 1.3 1.5 1.7
Wavelength (m)

Fig.2. spectral response for different materials for pin photodiodes
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Fig.3. Photodetector rise time.

4. Experiments and Research

This section proposing a prototype of real-time audio using
inexpensive commercially available LED lamps.

Experimental results show that real-time high quality audio with the
maximum distance of 6m can be achieved through proper layout of LED
sources and improvement of concentration effects.

The concept of a full duplex multi-access system for LED-based
wireless communications is proposed by Nakagawa laboratories [6].
Simplex and duplex transceiver prototypes have been demonstrated in [7]
which also prove the effectiveness of replacing existing illumination
systems with LED lighting devices. With 300 THz of bandwidth available
for VLC, multi-gigabit-per-second data rates could be provided over short
distances, for example, using array of LEDs in a MIMO system [8][9].
Besides wireless connectivity in home environment, combining the
function of illumination and transmission is also attractive in specific
scenarios where healthy, secured and non-interfered communication is
necessary, such as hospital; underground mine, under-water, airplane, etc.
In this section, a VLC prototype with large increase in transmission
distance and improvement in channel capacity was developed.

The optical link which performs as the substitute of connector wire
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can be widely applied in video conference, real-time video frequency
monitoring, smart traffic system and various practical scenarios where
illumination and data transmission is in joint demand to serve modern daily
life.
4.2 Audio streaming experiment

In this experiment, the audio transmitter and receiver prototype has
been constructed to demonstrate the transmission of audio signal. Figure
(4) illustrates the block diagram of the Audio transmitter and receiver.

Compter LED Transmitter | * | solar panel speaker

Fig .4. Block Diagram of VLC Audio Transmitter and Receiver

In demonstrating the transmission of audio signal through visible
light, the intensity of the light emitted from white LED at transmitter must
be modulated according to the audio signal. The audio signal can be
obtained from the computer through a 3.5mm audio jack plug

4.3 Hardware Components and their functions
4.3.1 Two LED bulbs
The medium being used to transmit data in our design is light, with this
light being provided via LEDs. The most important parameter associated
with the LEDs is the brightness of the sender hardware component which
is measured in units of Lumens. This experiment involved two types of led
bulbs with different level of power, to prove the relation of the power level
and the distance between the sender and the receiver devices. LED bulbs
are shown below in Figure (5)
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Fig.5. LED bulbs

4.3.2 Solar panel

The first element at the receiving side of an optical system is the solar panel
that senses the optical power and converts it into a varying electric energy
by changing the brightness of LED.

The primary function of the solar panel is power harvesting which is a kind
of renewable energy however using the solar panel as receiver in the li-fi
system considered as additional function and it doesn’t interrupt the
primary function and it can perform both tasks at same time. Solar panel
is shown below in Figure (6)

Fig.6. Solar panel

4.3.3 Arduino
Arduino is a tool, a little computer that can help designer to interact with
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the physical word.

They Arduino have been used to send a frequency using tone function,
instead of the speaker for output; a LED has been used to achieve the
sender side of Li-Fi system. Arduino is shown below in Figure (7)

Fig.7.Arduino

4.3.4 Speaker and Aux cable

The speaker receives the output from solar panel, aux cable used to
transmit audio to the LED.

Speaker and Aux cable are shown below in Figure (8)

Fig.8.Speaker and Aux cable

237 Copyright © ISTJ 4% giaa akal) (3 g8a
mu ?3""“ @3.\1\ M



International
Science and Technology

Journal A5 g Al o glall Intersatinal bermrs sad Tokasg femrael %
Al asiall dsal) Alaal July 2018 55 ISTJA

A aipally pald 320 iy ot 450 g

4.3.5 Final prototype
1-Transmitter circuit

In this site the prototype has three scenarios; the first one is a high voltage
carrier to demonstrate a long distance experiment; a 12 volte as power
source and carrier for the signal produced form any standard 3.5 jack;
taking in the consideration that the led can handle such high voltage, a
simple circuit has been designed to perform the needed task, the circuit
diagram is illustrated in Figure (9) below, a 10uF capacitor has been added
to complete the circuit without any short-circuit.

Aux cable
GRD
== T

D L}
AC: 220V input  |———r—————
DC: 12-25v output

Fig.9. Transmitter Module with 12 volt power source

The second one almost similar to the first one, however, here the power
source applied was 5 volt, and to vary in the experiment, Arduino has been
used as power source, but the Arduino must be powered by the same device
that produces the signal; the Figure (10) bellow addresses the circuit to use
Arduino as carrier.

Auwx cable

e
Arduing ] A

3.3V
|

Fig.10. Transmitter Module with 5 volt power source
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Over and above the last one was a little bit different that the previous
scenarios; the Arduino has been used to produce the data as a frequency
using Tone function, and the circuit is shown in Figure (10)

2- Receiver circuit
For the three transmitting scenarios, the same receiving circuit has been
used; a simple circuit to meet the required performance, Figure (11) shows
how this simple circuit is connected.

Audio System

Solar Panel

Fig. 11.Receiver Module

4.3.6 Results and Analysis

An audio recording was successfully projected to a solar panel using light
intensity modulation as means for the projection. Projection was achieved
by using a computer as means of audio player. The output signal via AUX
cable was fed to LED bulb and was sensed by solar panel. Current
produced by the solar panel was amplified and fed to the speaker to
reproduce the audio recording with same quality of sound.

Two kinds of LED bulbs were used, 5 Volts 1 Watt, and 12 volt 5 watt. It
was found that:

» As the power of LED bulb increases, the distance between transmitter
and receiver increased to produce the same intensity of sound
signal ,(About 3 meters for the 1watt and 6 meters for the 5 watt)
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* The distance between the transmitter and receiver is an increase using a
lens to focus the light on the solar panel.

« [f the transmitter and receiver are not inline, a mirror can be used to direct
the light to the solar panel to reproduce the sound projected.

5. Conclusion and Future Work

From the study it was possible to learn about LIFI technology and various
techniques used to achieve the objectives. LIFI technology will
revolutionize networking and data transmission.

Practically it was possible to prove the concept of LIFI by transmitting
audio data over light using commercially produced LED lamp.

Next steps in the study is to develop video/audio transmission over light,
Data transmission, improve the distance of transmission
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ABSTRACT
Performance measurement is generally defined as regular measurement of
outcomes and results, which generates reliable data on the effectiveness
and efficiency of programs. Performance focuses on workforce
productivity, efficiency, and progress.
Measuring the performance of Scrum teams is the largest challenge which
utmost organizations face nowadays. Scrum Teams provide an agile plan
with progress updated every day. An agile program’s performance is
measured by: first, responsiveness measures the ability of a team to deliver
functionality soon after it’s requested. Second, quality measures how
disciplined a team is in preventing defects being introduced and how
quickly they resolve any that occur. Third, productivity measures how
much work a team accomplishes over time. Fourth, predictability measures
how consistent a team is at producing work over time; an indication that
teams are better at estimating their work and flowing increments of value.
The authors suggested simple metrics to measure the performance
considering time, cost and quality. These parameters were defined the
goals as:

¢ Goal 1: Reduce the project implementation time

e Goal 2: Advance in quality
We have cleared five direct metrics being used in order to evaluate the
performance. Also, for goal2 we have measured it using direct metrics
defined as work completed and work planned for the current sprint. This
paper continues by discussing the identified metrics and positive effects.
Furthermore, the implementation concepts and main success factors are
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stated.

Keywords — Scrum metrics, Software Engineers Performance Measure,
Burndown.
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INTRODUCTION

In the agile Scrum domain, as an alternative of providing complete,
detailed descriptions of how everything is to be done on a project, much
of it is left up to the Scrum software development team. This is as the team
will know best how to solve the problem they are presented [1][2].

This is why in Scrum development, for instance, a sprint planning meeting
is described in terms of the desired outcome (a commitment to a set of
features to be developed in the next sprint) instead of a set of Entry criteria,
Task definitions, Validation criteria, Exit criteria (ETVX) and so on, as
would be provided in most methodologies (see Fig. 1) [3].
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Fig. 1 — SCRUM Software Development Process Phase [3]
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Scrum relies on a self-organizing, cross-functional team. The scrum team
is self-organizing in that there is no overall team leader who decides which
person will do which task or how a problem will be solved. Those are
issues that are decided by the team as a whole. And in Scrum, a team is
cross functional, meaning everyone is needed to take a feature from idea
to implementation.

Within agile development, Scrum teams are supported by two specific
roles. The first is a Scrum Master, who can be thought of as a coach for the
team, helping team members use the Scrum process to perform at the
highest level. The product owner (PO) is the other role, and in Scrum
software development, represents the business, customers or users, and
guides the team toward building the right product.

Scrum Process Framework can be noticed by means of a sequence of
events and the corresponding artifacts. The Scrum events are time-boxed
events. That means, in a project, every scrum event has a predefined
maximum duration [4]. These events enable transparency on the project
progress to all who are involved in the project (see fig 2)[5]. The vital
events of scrum are:

The Sprint

Sprint Planning

Daily Scrum Meetings
The Sprint Review

The Sprint Retrospective

Product backlog 1 Knowledge 2 Defining Roles in 3
;';.", Management ;’;‘, the Team ;;!,

Sprint 4, Dally |:Jl;ann'mg5 Sprint 6, Sprint 7

lanning ¢ fi ‘gt SR H—
planning g meetng g8y review gy’ Tetrospective ;;-1

Fig. 2 — Management activities [5].

245 Copyright © ISTJ 4% giaa akal) (3 g8a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M




International . . D v
Science and Technology AL saipally pald 20 Sl S

Journal A5 g Al o glall et e e o b ) Q
Al asiall dsal) Alaal July 2018 s ISTJA /\

Sprints

In Scrum, work is performed in iterations or cycles of up to calendar 4
weeks called sprints. The work completed in each sprint should create
something of tangible value to the customer or user. Sprints are time boxed
so they always have a fixed start and end date, and generally they should
all be of the same duration.

Sprint Planning

A product backlog may represent many weeks or months of work, which
is much more than can be completed in a single, short sprint. To determine
the most important subset of product backlog items to build in the next
sprint, the product owner, development team, and Scrum Master perform
sprint planning. The Sprint Goal is an objective set for the Sprint that can
be met through the implementation of Product Backlog. It provides
guidance to the Development Team on why it is building the Increment.

Daily Scrum Meetings

The Daily Scrum Meeting is a 15 minutes meeting for the Team, conducted
daily to quickly understand the work since the last Daily Scrum Meeting
and create a plan for the next 24 hours. During the meeting, each Team
member explains:

e What did he do yesterday that help the Team meet the Sprint Goal?

e What will he do today to help the Team meet the Sprint Goal?

e Does he see any impediments that prevent him or the Team from
meeting the Sprint Goal?

Sprint Review

During the Sprint Review, a presentation of the increment that is getting
released is reviewed. In this meeting, the Scrum Team and the stakeholders
collaborate to understand what was done in the Sprint. Based on that, and
any changes to the Product Backlog during the Sprint, the attendees arrive
at the next steps required that could optimize value. Thus, the objective of
Sprint Review is to obtain feedback and progress unitedly.
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Sprint Retrospective

The Sprint Retrospective is an opportunity for the Scrum Team to inspect
itself and create a plan for improvements to be enacted during the next
Sprint. The Sprint Retrospective occurs after the Sprint Review and prior
to the next Sprint Planning. The purpose of the Sprint Retrospective is to:

e Inspect how the last Sprint went with regards to people,
relationships, process, and tools.

e Identify and order the major items that went well and
potential improvements.

e C(Create a plan for implementing improvements to the way
the Scrum Team does its work.

Scrum Artifacts

Scrum’s artifacts represent work or value to provide transparency and
opportunities for inspection and adaptation. Artifacts defined by Scrum are
specifically designed to maximize transparency of key information so that
everybody has the same understanding of the artifact.

Product Backlog

The Product Backlog is an ordered list of everything that might be needed
in the product and is the single source of requirements for any changes to
be made to the product. The Product Owner is responsible for the Product
Backlog, including its content, availability, and ordering.

Sprint Backlog

The Sprint Backlog is the set of Product Backlog items selected for the
Sprint, plus a plan for delivering the product Increment and realizing the
Sprint Goal. The Sprint Backlog is a forecast by the Development Team
about what functionality will be in the next Increment and the work needed
to deliver that functionality into a “Done” Increment.

Sprint Burn-Down Chart
At any point in time in a Sprint, the total work remaining in the Sprint
Backlog can be summed. The Team tracks this total work remaining for
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every Daily Scrum to project the likelihood of achieving the Sprint Goal.
By tracking the remaining work throughout the Sprint, the Team can
manage its progress. Sprint Burn-Down Chart is a practice for trending the
work expended by the Scrum Team. This has been proven to be a useful
technique in monitoring the Sprint progress towards the Sprint Goal.

Performance

Measuring progress against plan is essential in the software industry.
Teams adjust their behavior to metrics used to measure their systems and
evaluate their performance. This paper focused on essential performance
scrum metrics such Sprint Burndown and Release BurnChart.

RELATED WORKS

Measurement of agile software development has been discovered by many
authors ([6], [7], [8]). Ktata and Levesque defined a method to the design
and implementation of a measurement program for Scrum teams by using
the Goal Question Metric (GQM) method [9]. Hartmann and Dymond
mentioned that agile metrics should not be simply adopted from plan
driven approach but must be cleared in such a way that they do not harm
the agility of the development process [ 10]. Marmamula Prashanth Kumar
proposed the following simple method to measure the performance of
Scrum teams :

Parameters
User stories planned versus user stories delivered, to measure planning
effectiveness, efficiency
e User stories delivered versus user stories accepted, to
measure quality of deliverables
o Defect-removal efficiency (DRE), to measure defects-
removal rate

The advantages of this method are very simple to apply and easy to
understand. Also, it can be applied at the release as well as sprint levels
[11] [12]. Actually, this method only tells you how the team performed for
a give sprint, how you consider expanding by comparing against previous
sprints (time-series graph)?
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We would also add that this is tool that the team can use during
retrospective. Martin Alaimo recommend to measure progress based on a
continually updated ETC (estimate-to-complete) for each story. He
suggested using this approach at the end of every daily stand-up meeting
or during the meeting itself, if timeboxing is something team have already
mastered. His idea is basically this: when the team estimate the number of
story points remaining to get a certain user story completed [13]. This
method does not show how teams can credible decide when they are
halfway done with a 9-tasks. Our idea is that teams who use this approach
find it takes many days to finish off the last few remaining tasks of a story.
In other words, we suspect it takes about the same amount of calendar time
to go from 3 points to 0 that it took to go from 9 points to 3. To solve the
problem, we suggested metrics plan for measuring the performance
considering time, cost and quality. In the next part we explained these
metrics.

METRIC DEFINITIONS

In order to measure the performance of the team, we defined a stakeholder,
then for this stakeholder we defined different goals and metrics. This
process implemented using GQM (Goal/Question/Metric) approach and it
aims to measure the performance in a better and efficient way.

the performance was measured from the management point of view. In this
view we measured the performance considering time, cost and quality.
Considering these parameters, we defined the goals as:

e Goal 1: Reduce the project implementation time
e Goal 2: Advance in quality
In the next part we define metrics used to evaluate each goal.

IMPLEMENTATION TIME
First of all, we defined and name five direct metrics being used in order to

evaluate the performance. These direct metrics are:

e WT;;: The amount of time on day i which have been used
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to work on task j

® RT;: The amount of remaining time on day i to work on
task j

e WD: The total number of the working days defined for the project

e PD: The number of the passed working days from the beginning of
the project.

e RSR: The ratios between the working spend and the working
remained from d1 until d2

e GP: the gained performance (GP) for each task j on the day d
e PAR: planed achievement ratio
®  RTiuir :The initial estimating of the work remaining for task j

Now, using these direct metrics which we can capture them directly from
the projects information[14]. We defined indirect metrics which directly
show the performance of the project. At first, we defined the relation
between the time spent on project and the reduced amount of work from
day d1 to day d2 of the Sprint is computed using formula (1) where 7 is
the number of tasks in the Sprint Backlog. We named it RSR and define
as:

2-1
P DL WTy;
271 RTg1,=27L 1 RTay

RSR=

()

Where, n is the number of tasks in the sprint Backlog. The maximum
amount of the RSR is 1 and any value less than 1 shows the remaining of
the work in relation to the time being spent on the work.

Now we defined the Planned Achievement Ration (PAR). The PAR in the
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gained performance with regard to planned performance defined before
starting the project. In order to calculate the PAR, first we calculate the
gained performance (GP) for each task j on the day d using the WT and
the RT, as:

& wr,

GP = T
4 ST W, +RT,;

)

where, d is the number of day and j is the number of task., Using the
earning rule from formula (2), the PAR on day d is defined as:

Y1 GPqj R wD

PAR,= .
4N RTyy PD

(3)

The value 1 calculated from this formula shows that the project is exactly
on planned schedule and any value greater than 1 shows that the projects
implementation speed was greater and better than planned performance
and vice versa.

ADVANCE IN QUALITY

Quality is doing the right things right and is uniquely defined by each
individual. On the other hand, Quality is meeting requirements or
performing to specification [15]. A quality metric that provides benefit at
both the project and process level is defect removal efficiency (DRE).

DRE is a measure of the filtering ability of quality assurance and control
activities as they are applied throughout all process framework activities
[16].

e To compute DRE:
. DRE = E/(E + D) (4)

Where E= no. of error before release and D= defect found after release of
software to end users.
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e The ideal value for DRE is 1. That is, no defects are found
in the software.
DRE encourages a software project team to institute techniques for finding
as many errors as possible before delivery.

CONCLUSION

Providing performance evaluation for software engineers in a scrum agile
development environment is complex. We recommended a simple method
to measure the performance of Scrum teams. We measured the
performance considering time, cost and quality. Considering these
parameters, we classified the goals as reduce the project implementation
time and advance in quality. We have cleared five direct metrics being used
in to estimate the performance. For goal2 we have measured by using clear
metrics defined as work accomplished and work planned for the recent
sprint.

We think this method will help organizations to measure performance of
scrum team in order to improve it. Also, this method may help in
identifying weak areas.
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Abstract

AC In industrial process control, rapid response control system such as

induction motor speed control is one of the most basic aspects. the close
loop PID control system (Proportional-Integral-Derivative) controller is
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used to control the speed of the induction motor via PROFINET network
including a remote control using OPC (OLE for Process Control) standard.
In this paper two scenarios for implementation of real-time control system
are investigated.. In the first one the control algorithm is directly
implemented in PLC (programmable logic controller) using the available
instructions like CONT _C instruction which is used on SIMATIC S7
automation systems. in this case the PC (personal computer) supports the
visualization and data logging. In the second scenario the control algorithm
design and execution is performed in PC using the MATLAB/Simulink
Toolbox environments and investigating the effect of different levels of the
latency for MATLAB/Simulink algorithms on performance of control
system. The obtained experimental results demonstrate a possibility to
establish the MATLAB/Simulink Based for remote control over the system
while ensuring system’s stability, efficiency and good performance of
control systems caused by the network system latency and promising in
terms of quick settling time, minimum peak overshoot and smallest steady
state error.

Keywords
Ethernet; Latency: Close loop control; OPC server; PID controller; PLC.

1. Introduction

Recently, Networked Control Systems (NCS) are used in the Building
plug-and-play control systems. This is based on digital systems for
collecting data from sensors and controlling actuators. The elements of
NCS are connected through industrial communication fieldbuses such as
(can, PROFIBUS or PROFINET) or through wireless connections like
(WiF1) [T. Murgas et al, 2014].

However, there exist some obstacles to implement this kind of control
system, such as network-induced delay or packet dropouts or latency, the
latency is the total time it takes a data packet to travel from one node to
another, both constant network-induced delay and latency have the same
effect on the performance of the control system and both can lead to
instability or degrade the control system of the industrial process.
Moreover, these processes require real-time command execution and data
acquisition, so appropriate real-time operating systems have to be used
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without network delay , packet dropouts or latency. there are many
examples of other systems that require real-time execution like military
systems, banking systems, avionics or robotics, so providing real-time
control for them is a strongly request task [R. Bachnak et al, 2006, B.
Tabakova et al, 2008, M. Blaho et al, 2012]. The task is particularly
challenging due to the need to reaccommodate the hardware and the
software layer of the control system. The software has a very significant
influence on the resources and that is why resource analysis and evaluation
of real time systems at the aspect of software are needed [Y. Zhu et al,
2009].
In addition, implementation of modern control techniques (adaptive
control, predictive control, etc.) includes increased computation demands,
therefore the realization of the algorithms in PLCs is difficult or could be
impossible. One of the possible solutions is to use PC with running control
algorithm. In this case we need to provide feasible communication
between both control systems. using communication standard called OPC
which stands for Object Linking and Embedding (OLE) for Process
Control for communication between PC and interface module (PLC). In
this paper the performance of control system for PC based real time control
system with MATLAB/Simulink is tested [Marian et al, 2012].
2. The latency problem
Latency is an interval time between receiving input data and responding to
that data. low latency is critical in real-time systems. the Low-latency
allows:
e Closed-loop control algorithms such as PIDs that respond
in a fraction of a millisecond.
e Rapid response when scanning for safety limit violations or
emergency shutdown conditions.
e Immediate network communication to other computers
without buffering delays.
In real time control system the main function of a control device is only as
good as the user program running and executing on it with high speed
immediately (no Latency). So, the programming environment and
language are crucial to optimal control system performance. one main
difference between PLC- and PC-based solutions is how the user code is
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executed to implement the system tasks. A PLC has a combination of scan-
based and event-driven program execution, whilst PC software typically
operates as event-driven. The scan-based execution of a PLC program
might take long time due to the system needs to complete the higher
priority actions in the cycle first. The difference in execution style requires
a different programming structure.

Although, the initial cost of a PC might be higher, it provides a very
powerful system of which the cost only increases incrementally when more
performance is required. A typically start at a lower price point, but can
quickly get more expensive than a PC when high performance is required
as shown in figure 1] Whitepapers, 2012].

The control software can be efficient, stable, flexible, access operation of
hardware equipment and fast enough to meet the requirement of to real
time control system limitation and obviously improves the adaptability and
interoperability of the whole system.

.

b

Cost

Performance ——= Processor speed,
Basic operation, Complex network
standalone management

Figure 1. Performance against cost for PLC and PC control

3. OPC system
OPC established a set of interface standard that allows Windows operating

258 Copyright © ISTJ 4% giaa akal) (3 g8a
mu ?5""“ ;\1\33.\“ M



http://www.controldesign.com/whitepapers/

International T . T » a2t g
Science and Technology A aisally pald sae iy ko gy

Journal ALY g Adal) pshall atrra il S sl Tosbing Jearaal %
Auaiilly aslall Lyl Alaal July 2018 salss I S I I

system programs to communicate with real hardware devices in industrial
control which created with the cooperation of a number of leading
worldwide automation hardware and software suppliers. As illustrated in
figure 2 this standard interfaces developed to share data among control
devices from different manufacturers for process of real time plant data.
The source of this shared data can be a process control system data, a
database or a supervisory control application data.

The OPC Foundation developed an non-proprietary technical specification
in 1996 as the OPC-DA 1.0 (Data Access). That defines a set of standard
interfaces based upon Microsoft’s OLE/COM/DCOM platform [M.
Felser et al, 2005]. This Foundation constituted of representatives from
vendors of control systems, instrumentation systems, and process control
systems to supervises the evolution, evaluation and maintenance of the
OPC specifications.

Data Acquisition
PLC, PAC, DCS, SCADA

Process Data
| e
Driver =
Actuators vy Sensors

Process

_ Network

Dy U

OPC-Client opCClient

Figure 2. OPC server.

3.1. OPC Server

OPC server is the software application which operates as the protocol
converter or as the application programming interface (API). OPC Server
can be connected to a device such as PLC, distributed control system
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(DCS), remote terminal unit (RTU) or the data source (database or user
interface) and translates the data into a standard-based OPC format. OPC
compliant applications such as a human machine interface (HMI),
historian, spreadsheet, trending application, etc. can be connected to the
OPC Server and then they can use it to read and write the device data. The
OPC Server is based on a Server/Client architecture [Marian et al, 2012].
Accessing data from a networked server is the function of OPC-DA 1.0,
within the application the OPC interfaces can be used in many places, they
can get raw data (before signal processing) from the physical devices into
a supervisory control and data acquisition system (SCADA) or DCS and
vice versa. The structure and design make it possible to construct an OPC
Server which allows a client application to access data from many OPC
Servers provided by many different OPC vendors running on different
nodes via a single object figure 3 shows the OPC sever structure

OPC-Client

]

OPC-Client

Access d
Excel LK:'

OPC-Server
OPC-Client

r——

e A )
=

(1H) 08I

(1H) 0sI
X0
§0Wd

| =
2
8
9
I}

900404y

9001044

8.

401 U0 SNQPOW

9MIBI0Y | PUIS

i Kﬂ ~ - Mitsubishi
‘.‘ ¢ Stemens S7 S Allen-Bradiey

Siemens S5 Wago, Phoenix, Gerate mit
Beckhoff, Send / Receive
Schneider etc Schnittstelie

Figure 3. OPC server , OPC clients and different OPC vendors

The standard IEC 61784-2 made by the International Electric Committee
classifies the industrial control systems into 3 classes according to the
transmission time between two nodes [OPC Training Institute]. By using
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this standard to judge whether the Latency delay meets the requirements
of a control system.

1. The Class 1. The typical for the case of humans involved in the system
observation and Most processes in process automation and building
control laying within this class The delay is less than 100m:s.

2. The Class 2. Powerful and expensive computer resources are needed
to handle the TCP/IP protocol in RT. The delay is less than 10ms. This
is the requirement for most tooling machine control systems like
PLCs or PC-based control.

3. The Class 3. The delay is less than 1 ms with a jitter of not more than
lus. It is imposed by the requirement of motion control systems
Recently, the OPC foundation has nearly 300 members over the world. It
includes all the world's major manufacturers of automatic control system,
instrumentation and process control system [OPC Training Institute]. By
These specifications the devices from more than one manufacturer can be
used and interchange devices throughout a plant without change the code
that communicates with those devices. OPC specifications also help the
users to make the control processes ,logging data and data acquisition in

the real plant efficiently .

The OPC servers allow the users to utilize the communication settings, the
parameters may be changed by clicking Device Properties then Timing
Inter-request delay.

3.2. OPC Toolbox Matlab/ Simulink OPC Server

OPC Toolbox™ provides access to live and historical OPC data directly
from MATLAB® and Simulink®. So it possible to read, write, and log
OPC data from devices, such as DCS, SCADA, and PLC. OPC Toolbox
provides work with data from live servers and data historians that conform
to the OPC Data Access (DA) standard, the OPC Historical Data Access
(HDA) standard, and the OPC Unified Architecture (UA) standard. The
online supervisory control and perform hardware-in-the-loop controller
testing can be implemented using OPC Toolbox [M. Felser et al, 2005].
Once the connection of an OPC DA server have been establishing a Data
Access Group objects (DAgroup objects) can be created which represent
collections of OPC Data Access Items. and then add Data Access Item
objects (DAitem objects) to that group, for monitoring server item values
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from the OPC server and writing values to the OPC server. this object
allows the DAgroup object to perform such actions as determining how
often the items in the group must be updated, executing a MATLAB
function when the server provides notification of changes in item state, and
other tasks related to the group Also, using OPC Toolbox DA functionality,
log records (a list of items that have changed, and their new values) from
an OPC Data Access Server to disk or to memory, for later processing can
be implemented. @The logging task is  controlled by
the DAgroup object. Log OPC Server Data describes how to log data using
the OPC Toolbox logging mechanism, figure 5 pictured the integration
Objects” OPC DA or HDA for MATLAB.

4\

MATLAB

OPC DA or HDA
for Matlab

OPC Servers

Device [1=3 Lad

Figure 5. Integration Objects’ OPC DA or HDA for Simulink.

4. The PID controller

PID controller is one of the most popular controller in industrial control
loop controller, It also occupies an important position in industrial control
area. PID controller has a typical structure as illustrated in figure 6, it
programs easily, it has smaller computing workload, its parameters have
clear physical significance, it adjusts parameters conveniently, it is easy to
implement multi-loop control. At present, there are many PLC
manufacturers offer PID control function product, For example, PID
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closed-loop control module, PID control instruction and PID control
system function blocks, etc. It makes industrial control become easy and
convenient. This paper is based on S7 300 PLC Controller PLC PID
control system function blocks introduce how to realize PID parameters
auto-tuning method [www.mathworks.com]

Controller
Set Point ~— Error @ Proportional ~— Output
- +

=)
Integral
=

Process T;
Variable
Derivative
erive
r.d

gt

Figure 6. Basic PID loop controller structure.

By tuning the three parameters in the PID controller algorithm, the
controller can provide control action designed for specific process
requirements. The response of the controller can be described in terms of
the responsiveness of the controller to an error, the degree to which the
controller overshoots the set point, and the degree of system oscillation
[Yan Li et al, 2011].

4.1 Mathematical Model and structure of PID controller

The OPC servers allow the users to utilize the communication settings, the
parameters may be changed by clicking Device Properties then Timing
The proportional, integral, and derivative terms are summed to calculate
the output of the PID controller. Defining u(t) as the controller output, the
final form of the PID algorithm is:

u(t) =K_pe(t) +K_i [ _0rEe(r)dr + K _d d/dt e(t) (1)

where,
Kp: Proportional gain, a tuning parameter
K;: Integral gain, a tuning parameter
Kq: Derivative gain, a tuning parameter
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e(t): Error at instantaneous time =set point - process variable

t: instantaneous time (the present)

T: parameter of integration; the values from time 0 to the present.
In literature the PID controller has several ways to define a the controller.
The PID controllers are classified as Academic , Parallel or Series form.

5. System Design , Process Implementation
5.1. System configuration

In this paper there are two scenarios of schemes for remote control system
implemented in real time processes PLC and PC based control system. In
PLC based control system with Proportional-Integral-Derivative (PID)
controller pictured in figure 6, which is still widely used in Industrial
control systems nowadays and this controller never changes its structure
only controller parameters change and direct implementation of control
algorithm in PLC using the available instructions (PLC device executed
the controller) as shown in figure 7.
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Figure 7. Controller block for continuous control (CONT_C) in TIA
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Figure 8. Network structure of the remote control system PLC based.

In this scenario the PC used as Human Machine Interface (HMI) devices
for data acquisition and supervising the process data of the plant. whereas
in PC Based the PC device represents the controller itself (PC device
executed the controller) , HMI and the OPC client is connected through
the OPC communication to the PLC via Ethernet network this scheme is
illustrated in figure 9. In this scenario the structure of the controller is
changeable from one structure to another and the PLC is act as the interface
module.

Remote
Terminal
Unit
(RTU)

i PC Controller

- ----

o

i
HMI

-~

P

\_____4____//

\,

Plant

Figure 9. Network structure of the remote control system PC based.
OPC.devices.
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5.2 Implementation Process

The Ethernet control systems presented in this paper used to control the
speed of three phase induction. In order to achieve the objectives, the
establishment of the communication between PLC MATLAB which are
the 2nd party software using OPC server. Thus, the implementation used
MATLAB/Simulink to perform as controller programming environment in
addition to HMI of SCADA system for example, start or stop operation of
the prime mover, and varying the speed by changing the frequency of the
high speed three phase induction motor using Micro master 420 inverter
and connect or disconnect a several mechanical loading on the motor.
However, this system can be also a SCADA and data logging since there
is practical data collected and acquired from the actual input/output signals
from the physical system , the close loop feedback is the actual speed that
can be read from the Tach generator install at the same shaft of the
induction motor figure 10 shows the whole system components and
hardware configuration.

The frequency inverter (Micro master 420 type) is connected to the PLC
through the analogue output channel of the remote control unit (RTU) the
RTU has digital output modules for digital operation Like ON-OFF
inverter ,change the direction of the motor, switch ON-OFF several loads ,
in addition to three analogue input channels to read the analogue values of
the motor speed , current and voltage.

The control algorithm is realized on the inverter. A linear V/f characteristic
is used to control the motor. In this case to keep the flux constant in the
motor the stator voltage of the induction motor is adjustable directly
proportionally to the stator frequency. In this case the stator voltage of the
induction motor is controlled proportionally to the stator frequency. This
technique has proven itself for a wide range of applications such as pumps,
fans, belt motors and similar processes.
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The PC is realized the HMI to display of critical motor values is enabled
as well as the input of desired drive speed in the graphic interface The aim
of communication with the OPC is to enable monitoring of a certain
process from any of the computer (client) that are connected to the
network. In reality, the controlled object is usually away from the place
from where it is controlled in this study the distance not exceeds 100 meter
it depends on the RTU specifications, the distance is enough in field of
medium size industrial plants ,laboratory building in universities or
technical institutes.

The real-time remote control system comprised a PLC is series. connected
to RTU PROFINET IO device interface module IM 151-3 PN HF the
induced delay of this module is about 6 microsecond (for 100 m length) in
such control system this delay can be neglected. The physical structure of
the proposed system is shown in figure 11.

Lows peed Induction motar Highs peed Induction motor Tachogeneratar

= (SEIG) &
' {Prime Mover) 3
- - . - ” - 5 -

»

',qfﬂ;:"im er 420 inverter

| '\ £d v’CTlUD/SA
RTURBOFINET 10 device

Figure 11. Components of the system in the laboratory.
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6. Implementation of model in MATLAB/Simulink
Before running the Simulink model , There are 17 OPC tags was created

and used in the implementation, and the details of the tags have been
tabulated in Table 2.

Table 2. The details of OPC tags and its PLC Addresses.is indispensable).

PLC

OPC Tags Addresses Data type Description
Change direction Q0.0 Bool To Change the Direction of
the motor
1 0,
Load1 Q1.0 Bool To Switch Ifoad 50%
Loading
1 0,
Load2 Q0.3 Bool To Switch L_oad 100%
Loading
On/Off Q0.0 Bool To Switch On/Off Prime
Mover
speed tacho MD18 Dword Measure the Actual Speed
PC Based MO0.3 Bool To Switch PC mode
PID On_Off MO0.0 Bool PID Controller On or Off
PID Reset MO.1 Bool PID Controller Reset
PLC Based MO0.2 Bool To Switch PLC mode
AO to invertor QW40 Word the A_ctual Ogtput analog
signal to invertor
motor_current IW202 Word Measufe the Actual mator
- current
PV (peed Ref.) IW200 Word Measure the Actual speed
Vinvertor IW256 Word Measure the Actual motor
Voltage
Dervative_time_Td MD30 Dword Toadjust the Dervative time
- = of the PID
. . To adjust the Integral time
Integral_time_Ti MD26 Dword of the PID
Propational_Gain MD22 Word To adjust the gain of the PID
Setpiont DB2.DBD0 Float To adjust the desired speed

The communication between MATLAB and PLC is realized by means of
KEPServerEX OPC from Kepware. OPC toolbox available in MATLAB
helps to fetch data from the KEPServerEX OPC. The basic objects of the
OPC Toolbox are OPC data access client objects, Data access group
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objects and Data access item objects. Figure 12 pictured the blocks of the
Simulink model for the proposed closed loop PID control system.

The exchange of data between MATLAB and OPC Server can be
performed either synchronously or asynchronously. In the synchronous
mode, MATLAB will wait for the operation to complete before continuing
with the next one. But asynchronous mode allows MATLAB to continue
processing while the operation takes place in the background. The
asynchronous mode is used to realize the data communication between
MATLAB OPC toolbox and KEPServerEX OPC server in this paper.

An important graphs or trends can be drawn in real time and relevant data
can be easily saved for another operation and analysis Figure 13 illustrated
the trends of speed current and voltage of the motor .

— — — —
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Figure 12. Simulink model for induction motor speed control using OPC
server.
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Figure 13. Dashboard of Simulink model.

7 Experimental tasks and results

In this section the experimental results will be shown, by select the desired
speed of the motor in (rpm) and considering the system response for both
PLC and PC based real time control system, after setting the OPC
server/client parameters , the system's responses were held in to cases with
the same PID controller parameters, by using the one of PLC self tuning
instructions like TUN_EC instruction which is suitable for continuous PID
controller, the optimal parameters found are Kp=0.333 Ti= 220 ms Td=10
ms and comparing the speed response of the system PLC based (as
reference because there is on latency ) with the speed response of the
system PC based in several gain of latency by increase the inter-delay of
the OPC clients for MATLAB/Simulink, From the obtained results it can
be concluded that MATLAB/Simulink based has a very good control
performance (tracking) is achieved without significant overshoot or
undershoot and small settling time based as tabulated in Table 3.

272 Copyright © ISTJ 4% giaa akal) (3 g8a
3,3.'\3'.'\3\3 ?3""“ @3.\1\ M



International . . T T
Science and Technology Al saigally gald 23 Y pI S B

Journal A5 g Al o glall Intersatinal bermrs sad Tokasg femrael %
Al asiall dsal) Alaal July 2018 55 ISTJA

Table 3. The performance index of the control systems

Control system Overshoot % | Settling time/s
Oms of Latency 7.89 1.20
Simulink 10ms of Latency 36.83 1.12
Based 20ms of Latency 32.13 1.20
30ms of Latency 32.90 1.45

The results obtained from experimental tasks demonstrate a possibility to
establish the PC Based for real time remote control over the system while
ensuring system’s stability, and good performance of control systems
caused by the system delay due to the acquisition rate or (scan rate) of the
OPC server promising in terms of minimum peak overshoot, quick settling
time and lower steady state error Figure 16 and Figure 17 illustrate the
response with different Latency levels of Simulink based real time control
system respectively. However, the difference in motor speed values in the
same time on the server and client have significant values in some time
moments. The high values of speed error are due to rapid increase a motor
speed during the transient time.

3000 T T T T

2500 |

[X]
=3
-]
=]
T

1500

"""""" Setpoint (Reference Speed)

= PC Simulink Based with 30 ms of Latency
== PC Simulink Based with 20 ms of Latency
=== PC Simulink Based with 10 ms of Latency
= PC Simulink Based without Latency

Motor Speed in RPM

1000 |-

, . .
0 1 2 3 4 5 & T 8 ] 10
Time in Seconds

Figure 16 The step responses of control systems under different Latency
levels.
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Figure 7 Multi step responses of control systems under different
Latency levels.

8. CONCLUSIONS

This paper proposed and implemented a software and hardware solution
for local and remote control of an induction motor, using PLC-based
controller via PROFINET and OPC network. It was shown how it is
possible to combine different networks in order to control the induction
motor locally as well as remotely and still maintain system's efficiency and
simplicity. That was achieved using OPC standard, because OPC
represents open software interface standard that allows Windows programs
to communicate with industrial hardware devices. System description,
regulation laws and remote control via OPC have been considered and
obtained experimental results have been discussed in detail. These results
have demonstrated that very good control performance of the system can
be achieved. Also, a signal delay through the system is negligible, so
system's stability is guaranteed in both local and remote control.

After the entire system with all his functionalities and possibilities has
been described, experimental results will be shown in this section. The
physical structure of the proposed system is shown in Fig. 7. Like in any
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other control system we set the desired motor speed on certain setpoints
and considered system's response. All settings were made on the OPC
client. Several motor speed responses were captured, with different
regulator parameters. Optimal response was accomplished for following
PID parameters: K=0.7, T53rd[=0.513 s, T=0 s. Fig. 8 shows the response
of the motor speed with the PID parameters values set as proposed.
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Technical Terminology

Tradi-techno approach: is a deigned approach by the researcher used in
teaching writing skills, which is a companion of traditional methods and
computers.

NWBL : Net Work Based Learning , learning through net woke
technology

Writing skills: is a medium of human communication that represents
language and emotion with signs and symbols. Wikipedia (2018).

Abstract

The study conducted to investigate the modern techniques that used in
teaching witting skill to the Libyan secondary schools students who learn
English as a foreign language.

In order to enhance the development of the processes of writing in an EFL
English as a Foreign Language classroom teachers should try new
technology. This paper used quasi-experimental study design, which is one
of the most common form of quantitative research designs... the
researcher used a questionnaire as an instrument to collect the data from a
sample of students and EFL teachers, the aim of the questionnaire to show
how integrated of writing programmes using computers work as effective
and motivating method to teach and learn Writing skills.

The most important result of the study are that: Most students agreed that
using computers in learning writing is an easy way of learning and the
majority of the students indicated that, the tradi-technology method was
enjoyable in learning

Writing skill. The study recommended that: . students should welcome
studying and learning English language through NWBL. As well as the
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impact of technology in teaching EFL students in Libya recognize, because
tradi-technology approach will benefit Libyan students' communication if
integrated in teaching writing lessons.

Introduction

Writing is a production skill considered to be very important in teaching a
foreign language. Widdowson defines writing as a communicative activity
which is carried out in accordance with certain general principles that
underline the use of language. In order to write, learners must "have
knowledge of language" (Imssalem, 2000, 119). The aim in a writing task
as pointed out by Broughton, et al (1980) is to enable students to produce
fluent, accurate and appropriate written English (p.116). Nowadays there
are verities ways of teaching writing, technology consider one of the one
of the most important one. Using computer technologies in teaching a
foreign language is important for both teachers and learners. Computers
can offer a range of activities and carry out programmed functions of
amazing speed. In this section, the manner in which computers are used in
teaching reading and writing skills in EFL classes will be outlined.

The Statement of the Study

Working as an English teacher since fourteen years in Libyan schools and
universities, the researcher observed that, the traditional ways of teaching
writing were not workable and students have poor performance in writing
skill. This encouraged the researcher to find out about the students'
abilities in writing skill, so most of the students were unable to write
correctly even simple sentences. There for, tried modern techniques of
teaching writing such as computer, network, web-pages, etc.

Questions of the study
1. Can the use of tradi-technology influence the teachers' approaches in
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delivering Writing lessons?

2. Can tradi-technology help students to develop their Writing skills?

3. Does tradi-technology help teachers to make EFL classes more
interesting and interactive than the grammar translation approach (GTA)?
4. Can tradi-technology help teachers to increase students' motivation
within the EFL classroom?

Hypotheses of the Study
1. The use of tradi-technology influence the teachers' approaches in
teaching Writing lessons.
2. Tradi-Technology helps learners to develop their Writing skills.
3. Tradi- technology helps teachers to make EFL classes more

interesting and interactive than traditional ways.
4

The Aim of the Study

This study aims to show the importance of integrating technology( tradi-
technology) in EFL classes as a motivational approach in order to enhance
students' performance in teaching Writing skills in Libyan secondary
schools.

The Teaching of Writing
Stages in Teaching Writing
There are a number of aspects which need to be considered when teaching
writing:
e mechanical problems with scripts of English;
e problems of accuracy of English grammar and lexis;
e problems of relating the style of writing to the demands a particular
situation; and
e problems of developing ease and comfort in expressing what needs
to be said
Alkhuli, (1980) points out several stages of teaching writing. These include
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the following: pre-writing, copying, dictation, controlled writing and free
writing. It is imperative that teachers emphasize gradation of writing tasks.
Teaching the writing skill should be graded like all educational processes.
Thus teachers should start with the easiest part of the learning material and
move on to more complicated parts.

The first stage in teaching writing is to teach hand writing, which may be
called the pre-writing stage. Learners should be trained to write correctly
the graphic symbol of the foreign language. The second stages, copying,
consist of learners who are required to copy familiar passages. This serves
several purposes: (1) copying is an exercise in hand writing; (2) it develops
the learner’s conciseness of spelling; (3) it helps in focusing learners’
attention on capitalisation and punctuation; and (4) it reinforces previously
learned words and patterns. The stage that follows copying is dictation.
The dictation material is preferably previously read material. It is also
advisable that the teacher assigns a passage to be read at home for dictation
in the coming class period.

After the dictation stage, there is guided writing where students are usually
provided with the needed content words, unlike free writing where
students’ provide the content word themselves. Controlled-writing may
take any of the following two forms. With parallel sentences, a model
sentences is given and a group of content words is supposed to be patterned
on the model. With parallel paragraphs, some words are given to replace
others in the model is to be written including: missing words, word
ordering, and sentence completion. These are just a few examples of the
type of exercises that may be included under controlled writing.

Types of Writing

There are varieties of types of written compositions that students at free-
writing stage will write. Compositions may be classified into the following
types: descriptive, narrative, expository, persuasive and précis (Alkhuli,
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1980, p. 83-93). Descriptive writing, is based on an account of the
described thing, may be a factual or imaginative. The tenses of verbs are
usually present simple. Descriptive writing may be the easiest type with
which to begin free writing.

Narrative writing is simply telling a story through a sequence of ideas. It
is chronological and verbs are usually in past tenses. The story may be
factual or imaginative. The aim of expository writing is to explain and
clarify ideas directly through definition, analysis, comparison or
interaction. The purpose of persuasive writing is to persuade emotionally
or to convince rationally of a certain opinion. Précis is a kind of summary
which requires controlled reading, disciplined thinking, and accurate
writing.

According to AL khuli all the above types of writing may be practised at
the stage of secondary education. Description and narration may be
emphasized at the beginning, whereas exposition and persuasion may
accompany all other types with proper attention to the difficulty level of
the passage to be summarized.

Teaching Writing
Broughton, et al 1980, highlight a basic methodology for written work.
Teachers can grade the task in the following ways:

e Limit the length of written material to be produced
Increase the amount of class preparation for the task
Provide guidance on the final form of the written work
Encourage students to collaborate in the actual process of writing
Allow cross-checking between the draft stage and the writing of
the final product

e Limit the complexity of the writing task itself

e Demand that the task be completed either slowly or quickly
According to these researchers, the combination of these methods can be
used to bring the task to the level of the class (Broughton, et al, 1980, p.
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121).

With regard to teaching writing as a process, there are many steps to the
writing process before learners complete the final version.

Hedge, (1996) suggested the following process: getting ideas together
—planning and outlining— making notes— making a first draft
—revising, redrafting —Editing — final version (, as cited in Mcdonough
& Shaw, 2003).

Mcdonough & Shaw, 2003 provide a different set of steps: jot down ideas,
change words, rephrase bits, move sections around, review parts of what
they have written, cross things out, check though the final version, write
tidy notes, write on odd pieces of paper as thoughts occur to them, write
directly into a type writer or a word-processor (2003, p.103).

To conclude, teaching writing is not easy work for teachers. It needs of
preparation before the writing class which depends on the techniques and
procedures of teaching writing mentioned above. Teachers need to apply a
variety of methods and materials in teaching writing.

Teaching Writing with Computers

Technologies in EFL classroom have been used in various ways. A word
processor is considered one of the most important approaches of
technology in teaching the writing skill. Computers are used in EFL
classrooms, in two major areas: word processors in EFL writing; and
online writing (net-working).

A word processor has many advantages which encourage teachers to
integrate it in writing classes. It allows learners to cut and paste, delete and
copy, check spelling and grammar, import images, change formatting, and
print to publishable quality, all of which mean that texts are new generally
longer, prettier, and more heavily revised (Hyland, 2003, p. 146).

Johnes & Fortescue, 1987, state "this ability to manipulate text freely is
the principle on which all word-processing programs are based. By writing
text into the memory of a computer, rather than onto paper, the writer is
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freed from the linear constraints of pens and type writers, and can play
around with his text until entirely satisfied" (Johnes & Fortescue, 1987, p.
49). This feature of word processoring enables learners to write more
organized texts.

Word-processoring programs have various features that motivate learners
to write. The most beneficial popular features of word processing are the
spell checker and the various printer commands that are part of the
software. Many word-processing programs can be used in conjunction
with a spelling checker, which typically consists of a disk containing a list
of up wards of 30,000 words. When a text is finished, the learners can run
it through the spelling checker, which will draw his attention to any words
not contained in the list. Most spelling checkers also allow the writer to
add his own words to the list, which is useful for specialist vocabulary and
proper names.

In addition to these features word-processing programs allow grammar
checks, import images, and change formatting. All of these aspects of
word-processing program help students to improve their writing.

Hyland (2003) point out that word processors have advantages as well as
disadvantages include: greater motivation through writing time more
revisions; greater development of content; removal of hand writing
barriers; improvements in quality of the text; awareness of writing as a
process; greater fluency and accuracy; longer compositions; as well as
increased experimentation with language (2003). The disadvantages of
word processing consist of : increased focus on surface features; increased
anxiety; local revision rather than global; premature completion of work;
decreased writer collaboration; increased plagiarism; quantity at the
expense of quality; preoccupation with the physical appearance; and
isolation of student writers.

In using word processors in the writing class, teachers should take into
consideration issues of familiarities: are students familiar with the
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keyboard of computers or not? Students should be given support and clear
instruction on how to deal with their tasks. According to Hyland,
instructions should therefore both support writing and be related to their
goals. He put forward the following principles:
e Training in keyboard skills and word processing software
e The integration of computer writing activities into the writing
course

e The provision of opportunities for collaboration and peer support
(Hyland, 2003, p. 148).
A word processor can be used in guided writing as well in free-writing.

After a student has had basic training in the use of word-processing
programs, teachers can then ask their students to use it for guided writing.
In a guided writing task, students are usually given a piece of writing which
they alter in some way. It might be a passage or dialogue missing, or the
words of one of the speakers. It could be a complete passage which needs
changing: a text description of one person to be changed to adscription of
another. At a more advanced level, the possibilities include a wordy and
repetitive text which the student is asked to improve by pruning; an overly
informal business letter which needs to be made more business-like; and a
badly planned, but otherwise well-written text which needs some
reorganisation (Hyland, 2003, p.51).

There are various differences between teaching guided writing and free
writing via a word processor. In free-writing with a word processor the
learner starts with an empty page, but in guided writing sentences or a text
already exists in the program. Beginning with an empty page a teacher
provided his students with instructions to start their writing with a word
processor.

In this study the word-processor will play a very important role. Students
will take /writing lessons through net-working using a word processoring
program. At all times, the leaner can see an instantly updated, tidy picture
of what he has written. The first and final drafts are no longer learner

285 Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International . . Lot vren Th
_ e . a1 et e
Science and Technology Al saigally gald 23 8 ppd S Sy

Journal A5 g Al o glall et e e o b ) Q
Al asiall dsal) Alaal July 2018 s ISTJA /\

entities. When they finish their writing they can run the text through the
spelling checker, and make a hard copy of their work on paper to hand in
for correcting. But they also make a soft-copy on a floppy disk, by saving
their texts as a data file. The teacher may mark the composition in the
traditional way, by writing on the learner’s printout, or may he use the
word-processor to insert comments in the data file itself. Perhaps enclosing
his remarks in square brackets, or by using a different text colour. There
are certain programs which allow teachers to correct learner’s writing on
screen.

This last observation points to the real value of the word-processor. As
Jones and Fortuscuse, (1987) have noted, it can help to change children’s
attitudes towards writing as an interesting activity, which is true of older
language learners as well. Because the results are so satisfying to the eye,
learners begin to enjoy writing, and that can be no bad thing.

Teaching Writing Online (Net-working)

Net-working can impact on language teaching and learning. In the
previous section on word-processing programs, it was noted that, they are
very important in teaching writing. They have a great many facilities but
they do not allow more communication among students. This extension
role is achieved through the advanced of net worked computers. There are
two approaches to net worked writing: synchronous writing and
asynchronous writing:

Synchronous writing

Synchronous writing occurs when students communicate in real time via
discussion software on local area net works or Internet chat sites with all
participants of their computers at the sometime. This communication can
be accomplished by either using special software programs for local area
net works, such as Daedalus, interchange, or common space or via the
internet, using a variety of chat programs.
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Various activities can be done using the synchronous approach in EFL/ESL
classroom. Computer-assisted discussion over local net works can be
carried out with the entire class. It offers real-time conferencing between
students or between students and the teacher. "This approach has its
advantages which encourage greater peer participation and interaction
between students than in non-net worked contexts" (Hyland, 2003, p. 152).
Net works are used in writing discussions, online teacher feedback, and
peer conferencing on texts.

In this research integrated word processors will be integrated with net
working. The main approach will be the net working approach, because it
has advantages for teaching writing that go well beyond those of word
processing. For these reasons which show the impact of using CMC as an
approach in teaching languages the NWBL approach integrated with
traditional approaches has been chosen for teaching integrated
writing/reading skills.

Asynchronous Writing

Asynchronous writing environments are where students communicate in a
delayed fashion such as via email (Hyland, 2003), or throw other tools such
as news groups and web-based conferencing systems. E-mail is the most
important approach in asynchronous writing. It allows messages to go
directly to students’ individual mail boxes. Many students are familiar with
e-mail, they can read, save, edit and reward to other users easily. E-mail is
the major approach of asynchronous writing that used by EFL teachers in
writing classes. "Many teachers in college and university writing classes
have used e-mail discussion groups within their classes to give students
opportunities for authentic writing assignments" (Warschauer& Healey,
1998).

Hyland maintains that" within a single class most information gap tasks
can be accomplished by e mail encouraging written accuracy and clarity
of expression" (2003, p. 156-157).
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E mail as a tool allows learners to accomplish various facilities: learners
can respond to parts of an e mail, delete un necessary parts, and then send
it on to another student. Furthermore, it facilities question-answer sessions
or serial stories to be developed.
In teaching writing skill inside EFL classes, through net-working, the
internet can be an excellent tool. It can be as a source of language learning
material and a published out let. According to Ho, (1997) of the American
National Institute of Education, on-line teaching has the following
advantages:
e accesses to a wide range of resources is great,
e the ease and speed of getting information to large numbers of
students is increased,
o there is an attractive layout and graphics that charms learners,
e in links to other sites that help students access more information,
e The students get feedback without teachers having to mark their
work.
In fact, writing has increased through the daily use of the internet. Because

the internet can affect our writing skills positively, it has changed the
nature of the traditional writing classroom. The Internet presents a change
for students who need interesting materials for writing; thus, it can be a
rich approach in teaching free-writing. For example the Internet can
provide learners with different materials and topics. In essay writing,
particularly comparison essays, for examples learners can find various
websites which provide them with information which is needed to
complete their assignments. The link between collaborative writing and
electronic technology is an ideal means to help writers develop the much-
needed skills for succeed in academic writing.

From the above literature review, we have seen that the modern trend in
EFL teaching has various advantages and should be greatly encouraged.
We have specifically seen that NWBL is the prime tool for teaching writing
as a good method that takes care of the cooperative and commutative needs
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of the learner. It also true that it is important not to ignore totally the
traditional atmosphere that has for years guided EFL teachers around the
world.

The Method of the Study

This study will be conducted using a quantitative design, namely the quasi-
experiment. It sets to discover how significant and important CALL/
NWBL can be in teaching writing skill in Libyan secondary schools.

This study employs a quasi-experimental research design, one of the most
common forms of the quantities research paradigm. The research seeks to
obtain quantities data in the form of a questionnaire which attempts to
obtain feedback from a sample of students who participate in the
experimental group and EFL teachers of secondary schools.

Population and Setting
Libyan students studying English in secondary schools represent the
population.

Sample of Study

The Al Quds secondary school was chosen as the school from which to
draw the research sample. Two classes of second year have been selected.
The second year students have selected, because those students have
completed three years of Basic English in the preparatory stage and their
first year of intermediate English in the secondary stage. This means they
have both sufficient English language and computer skills.

Data Gathering Tools

The questionnaire was the data collected tool of this study. Two
questionnaires were designed, one for students and another for teachers.
The aim of the first questionnaire is to find out about the teachers' attitude
toward using computers in teaching EFL classes. The second questionnaire
designed to measure students attitude toward using computers in learning
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writing in contrast with traditional methods.

Presentation and analysis of (Questionnaire data).

Research Question 1

Can the tradi-technology help the students to develop their Writing skills?
Can the use of tradi-technology influence teachers' way in delivering

Writing lessons?

Table 4 Questionnaire item 5 Writing Practice

Item Frequency Response %
When compared with a regular | 26 Agree 83.9
classroom I find a computer-based | 5 disagree 16.1
classroom more practical for Writing | 3 total 100.0
skills.

Research Question 2

Can the tradi-technology help students to develop their Writing kills?

Table 5 Questionnaire item number 5
Item Frequency Response %
I was able to express myself in | 24 Agree 80.0
reading and writing within a | ¢ Disagree 20.0
computer network setting than in
traditional class. 30 Total 100.0

Table 6 Questionnaire item number 11
Item Frequency Response %
My computer skills have improved | 21 Agree 70.0
my ability to understand English text | 9 disagree 30.0
than before. 30 total 100.0

Research Question 3

Does the tradi-technology help teachers to make EFL classes more

interesting and interactive than traditional methods ?
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Table 8 Questionnaire item number 8

Item Frequency Response Valid %
In future I plan to use the computer | 24 Agree 82.8
network to teach Writing skills. 11 disagree 17.2
29
Missing Total 100.0
system 2 31
Table 9 Questionnaire item number 9
Item Frequency | Response %
I enjoy using computer to teach new | 29 Agree 93.5
English language skills. 2 disagree 6.5
31 total 100.0
Table 10 Questionnaire item number 11
Item Frequency | Response %
27 Agree 87.7

Research Question 4

Can the tradi-technology help teachers to increase students' otivation
within the EFL classroom?
Table 11 Questionnaire item number 1
Item Frequency Response %
I enjoy using computers to learn | 29 Agree 96.7
English language skills. 1 disagree 3.3
30 total 100.0
Table 13 Questionnaire item number 13
Item Frequency | Response %
I would like to spend more time | 26 Agree 86.7
studying via the computer. 4 disagree 13.3
30 total 100.0
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Table 14 Questionnaire item number 17

Item Frequency | Response %

I like using the new method, (tradi- | 24 Agree 80.0

technology) to study Writing skills. 6 disagree 20.0
30 total 100.0

Research Question 5

Has the tradi-technology method any specific advantages erformance in

Writing skills?
Table 15 Questionnaire item number 2

Item Frequency | Response %

I prefer learning English from a | 16 Agree 533

teacher in a classroom than through | 14 disagree 46.7

computers. 30 total 100.0
Table 16 Questionnaire item number 3

Item Frequency Response %

I participate more when I engage in | 19 Agree 63.3

computer network than when 1 | 11 disagree 36.7

discuss in class. 30 total 100.0
Table 18 Questionnaire item number 7

Item Frequency | Response %

I liked having the opportunity to write | 26 Agree 86.7

without paying special attention to | 4 disagree 13.3

spelling mistakes 30 total 100.0
Table 19 Questionnaire item number 15

Item Frequency | Response %

I prefer handwriting English than | 9 Agree 30.0

using the computers. 21 disagree 70.0

30 total 100.0
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Table 20 Questionnaire item number 16

Item Frequency Response %

I found it helpful having the printed | 23 Agree 76.7
copy of my own writing for grammar | 7 disagree 23.3
correction than a ready-prepared | 3() total 100.0
computer text.

Finding:

In this section, a few additional findings considered to be of interest with
regard to the research questions will be presented. In addition to the
analyses that are already presented, the data was also analyzed: (1) to see:
the difficulties that might face teachers in using tradi-technology approach;
(2) to find the effect of working in groups; and (3) to explore teaching and
learning integration of computers.

In order to examine the possible difficulties teachers may face in using
tradi-technology approach, statement number 2, 3, and 6 from teachers'
questionnaire were used to investigation. The table bellow display the
results.

Table 21Questionnaire item number2

Item Frequency | Response %
I find it easy to integrate computers | 26 Agree 83.9
in planning of my English course. 5 Disagree 16.1
31 Total 100.0
Table 22 Questionnaire item number 3
Item Frequency Response %
I find difficulties scheduling hours | 14 Agree 45.2
for my course in the computer lab. 17 disagree 54.8
31 Total 100.0
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Table 23 Questionnaire item number 6

Item Frequency Response Valid percent
Technical difficulties | 19 Agree 63.3
interfere with my ability to
teach using the computer. 11 Disagree 36.7

Missing system

1

Total 31 100.0

In order to examine the attitude towards stress statement number 14 from
students' questionnaire used to collect the data. The table bellow display
the results.

Table 24 Questionnaire item number 14

Item Frequency | Response %

I felt stressed while studying via the | 10 Agree 33.3

computer. 20 disagree 66.7
30 Total 100.0

In order to examine the attitude towards learning statement number 8 from
students' questionnaire was used to investigation. The table bellow display
the results.

Table 25 Questionnaire item number 8

Item Frequency Response %

I did not learn very much from | 11 Agree 36.7

working on the computer. 19 disagree 63.3
30 total 100.0

The analysis and presentation of findings on data from the questionnaire.
Namely, the report data that addressed the hypothesis and research questions
of study.
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To conclude it can be seen that, the tradi-technology approach in teaching
Writing skills.

In sum,
1. The tradi-technology is an approach that is highly motivating
for students in learning writing.
2. The tradi-technology is an approach that is highly motivating
for teaching to employ in teaching writing skills.
The clear indication from the analysis is that the tradi-technology approach

(NWBL) significantly increases students' performance in Writing skills as
well as increasing teachers' motivation to teach and students' motivation to
learn. It is with theses solid positive indications from the findings of the
study that teaching tips or strategies are suggested for teaching Writing
skills.

Discussion of the Research Findings

After testing the research hypotheses, the general findings after the statistical
analysis showed that tradi-technology as an approach in teaching writing
skills in Libyan secondary can be successfully utilized.

Spending more time studying via the computer.

Over Eighty-six percent of students positively agreed that they would like to
spend more time studying via the computer.

Desire of using the new method (tradi-technology) to study Writing
skills.

Most students (Eighty percent) expressed preference (agreed, strongly
agreed) for Likeness of desire of using the (new method) (tradi-technology)
to study Writing skills.

With regard to research question number 5, Has the tradi-technology method
any specific advantages performance in Writing skills?
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Appreciation learning English through the computer.

The students were positive regarding their networking time. Sixty-three
percent disagreed with ("I prefer traditional Writing in class than on the
computer").

Attitudes towards error correction.

Most students (eighty-six percent) expressed preference for using the
computer correct their errors. They liked having the opportunity to write
without paying special attention to spelling mistakes. Seventy-six percent
indicated that it was very helpful to have the printout of their contribution
and to have their errors highlighted. So that they would utilize the spell-
checker on the computer.

Ease of (network) tradi-technology

Eighty-three % teachers indicated that they agreed with the ease of
integration in using computers in planning their English course. On the other
hand they think that they may find difficulties scheduling hours for their
course in the computer lab due to the limited time to teach the English
curriculum. Forty-five percent agreed for that and fifty-four percent
disagreed). Indeed, some teachers' relative unfamiliarity with computers (in
contrast to students of a computer generation) as well as technical difficulties
interfered with their use of the network approach.

Psychologically, then, teachers reacted with more resistance than did their
students when faced with the same technological constraints. Again, sixty-
three percent agreed that technical difficulties interfered with their ability to
teach using the computer, the response above implies that teachers need
more overt technical assistance in handling computers in a pedagogical
setting. They want to pay attention to their students, not to the machines their
students use. When the researcher talked with teachers during the time of the
experiment, several teachers noted that with this new method they needed to
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develop new teaching techniques and that preparing a network session
demanded as much or more time as preparing a traditional session.

Attitude towards stress

Over sixty-six percent agreed that computer was un stressful and facilitated
self-expression. These students expressed similar opinions in informal, after
class. The computer lab was described as less anxiety producing than the
regular classroom.

Attitude towards learning and tradi-technology.
Sixty-three percent disagreed with ("I did not learn very much from working
on the computer").

Attitudes towards group interaction (working in groups)

In the early (tradi-technology) sessions, the students expressed some
frustration trying to keep up with the discussion. At the beginning, when all
35 students in class are Writing simultaneously on the network. Messages
flash on the screen and scroll by with greet rapidity. To deal with this kind
of frustration, the researcher divided the class into small groups. When
students were asked if they preferred the small group format, eighty-three
disagreed for preference whole class discussions, as opposed to smaller
groups. Eighty-six percent agreed for. I like working with my classmates in
groups than in alone. Sixty-four percent of teachers agreed at. ("I find it
better to teach students in groups than whole class").

Conclusion

Finally, teaching English though technology help both teachers and students
to improve their level in teaching and learning English in schools. This study
supported using technology in teaching writing skills to improve students'
performance in Writing skills. The tradi-technology approach is a good
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motivational approach for EFL teachers. This goes to support finding that
the tradi-technology approach increases the Libyan teachers' motivation in
teaching English language.

Recommendations

1. The researcher recommends that students should welcome studying and
learning English language through NWBL. By so doing, they would gain
a deeper insight into the educational aims of learning the English
language for better communication within the Libyan society as well as
the entire human community.

2. In effect, students should be given an in-depth training programme on
dealing with NWBL.

3. Libyan teachers should realize the positive effects on NWBL on
themselves and their students. The researcher is of the opinion that they
should organize, as well as attend, training courses on computer net
working both at national as well as international level.

4. School authorities should consider teaching /learning through
technology as a compulsory provision, particularly to EFL in general.

5. All teachers training colleges should be furnished with both computer
assisted language learning labs and the Internet. This would greatly
improve the teaching and learning of EFL.

6. The researcher recommends the introduction of text books that are
adapted to the tradi-technology approach.
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Abstract

Motion analysis of living animals might help to understand the dangers
that threaten the species, but it is sometimes technically challenging. This
is particularly true for biologists who study migrating fishes of the basin
of Adour. Here, we investigate the use of computer vision for automatic
tracking and acquisition of knowledge about the migratory behavior of
glass eels. For that purpose, some glass eels are color-marked, then
introduced into an experimental medium reproducing tidal conditions.
Observations are collected in video sequences. To get information about
fish behavior, one can track their motion by optical flow methods.
Preliminary results show that one can estimate the velocity but also the
swimming behavior, hence eventually leading to energetic information
about the animals.

Keywords: glass eel, Motion analysis, Differential methods, Tracking,
Swimming behavior, Fish, Horn and Schunck, Lucas and Kanade.

Introduction

In computer vision and image processing, motion estimation is of
increasing interest because of the large number of applications: object
tracking (military, video-surveillance, robotics), complex behavioral
analysis (modeling of human body motions, meteorology), medical
analysis (cardiac contraction follow-up, infarction detection) [1][2]. In
biology, tracking the motion of animals sometimes poses technical
problems, related to the characteristics of species and stages of
development. For example, the European glass eel (Anguilla anguilla) has
a complex life cycle, with reproduction in the sea of Sargasso, a larval
phase that crosses the Atlantic Ocean and a juvenile stage, the glass eel,
which goes up the estuaries to grow in the river [3]. To study the estuarine
migration of glass eel, it is possible to reproduce the tidal currents in the
laboratory and observe the swimming behavior of individuals [4]. The
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major difficulties concern the animal itself, which is transparent, and
moves mainly at night or at very low light intensity. To follow glass eels,
each individual is tagged with VIE Tag (Visible Implant Elastomer) [5].
This marking consists in implanting under the skin a tip of colored
elastomer, visible under UV. Tracking individuals is done on video
recordings but it is a tedious job because currently not automated. The
parameters that interest biologists are mainly the motion direction of glass
eels (with or against the current) and their velocity. Any measure to assess
energy expenditure is also sought, as glass eels do not eat during migration,
and their energy status could play an important role in the migration
potential. In this work, we have chosen differential methods for their many
advantages. These methods are at first robust and precise, while being easy
to implement. Because of its differential nature, the optical flow equation
also allows a sus-pixellic estimation of the motion [6]. The advantages of
these methods are: firstly, robustness and precision, the equation of the
optical flow, because of its differential nature, allows a sub-pixellic
estimation of the movement. The measurement of the motion requires only
a local calculation of the spatio-temporal derivatives of the sequence as
explained in a recent study [7]. The main disadvantage of differential
methods is their foundation based on constant light intensity assumptions,
and small displacements. During larger trips, however, it is possible to
solve the problem by multi-resolution iterative approaches. In this case,
we do not only process the image sequence at its acquisition resolution,
but we build from each frame, a pyramid of images successively filtered
and subsampled [8] [9]. The relevance of such an approach requires,
however, that the images at the coarsest levels of the pyramid should not
be too degraded by the lowering of the resolution. The purpose of this
preliminary work is to use differential methods to estimate the motion of
glass eel, determine the direction of their motion and assess their velocity.
The article is structured as follows: section 2 presents the experimental
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context of the study. Then we recall the two motion estimation algorithms,
namely Lucas and Kanade algorithm and briefly H&S algo. Section 4
describes the proposed processing approach. Then we present the results.
Finally, we end with a conclusion and perspective.

Experimental context
To make this study, an oval-shaped aquarium, 1.50 m in length and 50 cm
wide, is separated by a rigid wall at its center. [4] (Fig.1).

allernaling pumps

0,50 1M

[~}

water.outlet water inlet

Tayer of gravel

(1-2 em of diameter) rigid wall

D video camera

Figure 1 _ Diagram of the aquarium [10]

Two pumps, located at opposite ends of the aquarium, allow alternating
water currents every 6.2 hours to replicate the rhythm of the tides. The
temperature of the water is maintained at 11+ 0.5° C, and a layer of gravel
covers the bottom of the aquarium. The velocity of the water flow is on
average 11 cm/sec. Half of the glass eels are marked with color
combinations (VIE marker system: Visible Elastomer Implant) visible
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under UV regardless of the light conditions [11].

The average size of an glass eel is 7cm. The filmed area concerns the entire
water column, over a width of 60 cm. Video recordings of 15 seconds are
made every 40 minutes. The video frame rate is 15 frames/s. The database
contains several hundred videos.

Motion estimation

Lucas and Kanade Algorithm

Their method is based on a local regularization of the velocity field [12]
[13]. They assume that the optical flow equation remains constant in small
regions Q of the image. This is expressed by:

, 2
(u(x), U(x)) = argming ZPEQWZ(P) [Ix(p)u + Iy(p)v + It(p)]
(1)
where W(p) is a window function (weighting) to give more influence to

the center of the neighborhood rather than to its periphery. we note that

al ol a1 ! :
I, = Py I, = % I, = 5; are the gradient components according to (X, v,

d d . .
tyandu = d—’: , V= d—jt’ are the velocity components according to (x, y). W

is the diagonal matrix of W(p)

W = dlag [W(pl)' =2 W(pn)]
Applying the least squares method, we find:

[u] _ [ YW22 ¥ Wzlxlyl_l [— y Wzlxltl

vl \XWiLI, YW — Y WAL I,

2)

These local differential methods are interesting because each calculation
on a small window is independent of the others. The results are also less
sensitive to noise and allow the calculation of local motions, in particular
using a pyramidal implementation.
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Horn and Schunck Algorithm

The first optical flow calculation method, developed in 1981 by Horn and
Schunck [5], combines the motion constraint equation with an overall
regularization, using a smoothing term on the sum of the modulus squares
of the velocity component gradients by minimizing the following equation:

JI, WLV +1)% + a?([IVull® + [[Vv]|*)dxdy (3)
where the scalar a is a weighting coefficient that adjusts the influence of
the smoothing (regularization) term. An iterative algorithm minimizes the
integral defined on the domain D.

The iterative equations are:

—k —k
uk+1 _ ﬂk _ Le[lyu +1yv +1t] (4)
- 2172472
a?+IZ+IZ
Ll L +1, 5 +1
vk+1 =5k _ xlxt +I, v +1i]
a?+IZ+I5

where k represents the iteration index, Iy, I, I; are the components of the
gradient according to x, y, tand u, v are the average values calculated on
a weighted neighbourhood. As differential methods rely on partial
derivative calculations, the quality of the estimate is strongly dependent on
the derivation formulae chosen. Since a derivative calculation is sensitive
to noise, spatio-temporal low pass pre-filtering is often required.

Proposed processing method
As shown in (Fig.2)., our algorithm essentially consists of the following
steps:
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‘ Table uF‘hehavim |

\

Figure 2 processing schema.
e acquisition step: The size in bytes of an image is 1280 X 960 X 3
(Fig.3). These RGB images are transformed into HSV images
because of the independence between the colors in this color space.

Figure 3 A sequence of 6 consecutive images

e pre-processing step: during acquisition of the real scene by the
sensor, noises appear and distort the visual rendering of the scene.
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It is therefore necessary to pre-process the images in order to bring
out the most relevant information. Conventional filtering
techniques are applied to the raw data, in particular the low-pass
filter, the averaging filter.

Motion detection: In this stage our goal is to detect the moving
objects in a video sequence [ 14]. Two methods are used: the optical
flow method and the subtraction method. The optical flow is used
in two steps: object detection and motion estimation. The motion
estimation is applied by the two Lucas and Kanade algorithms and
Horn and Schunck to determine the velocity vector fields, we also
used the pyramidal implantation of Lucas and Kanade to detect
some glass eels not marked in the aquarium (we are going to
explain more detail in the results).

connected Components: After the morphology operation we
detected the groups of connected pixels (objects) and determined
the parameters of each object such as: number of pixels, left edge,
right edge, top edge, bottom edge. With these parameters, we
define a bounding box for each object and then we build a label
matrix of the sequence containing all these parameters.

K-means classification: From this matrix, we used the K means
method on the hue of each frame in the video sequence to
determine the range of each color (the elastomer marking is done
with four colors: blue, green, red and orange) [15]. At this stage of
our study, we try to track the trajectory of each glass eel by Kalman
filter and merge all the results in a behavior table that contains all
the information about the glass eels.

fusion: after extraction of the information by the motion detection,
motion estimation and color segmentation, it can be merged to
determine the swimming direction and the velocity of the fish and
to follow the trajectory of the glass eels. At this stage of our study,
we merged the results of the color segmentation step, it is to
determine the colors of each marking and calculate the velocity by
the motion estimation step.

archive: finally, we store the results of this fusion in a table that
contains all the information on the behavior of glass eels.
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Results

First of all, in order to determine the basics of swimming behavior of glass
eels (sense and velocity), we start by explaining the results obtained with
the local method of Lucas & Kanade that meets the first need of biologists.
Next, we present the results of the global method from Horn & Schunck,
which shows in more details the motion of the glass eels. To apply these
algorithms, we use two successive images. This is illustrated in Fig. 4. The
original image (a) has four marked glass eels: the first two are at the bottom
left in the image, one with a short orange marking (close) coded OOS, and
the second with a double orange marking and long red (spaced) coded
ORL; the third is in the middle of the image with a long green double
marking (code GGL), and the fourth is on the right in the image with a
double green and short blue marking (GBS code); image (b) corresponds
to the next instant. The direction of the water current in this sequence goes
from the right to the left of the image.

200 400 600 800 1000 1200 200 400 600 800 1000 1200

(a) (b)
Figure 4_Two successive images: (a) at the instant t and (b) at the instant t+dt
With four marked eel (OOS, ORL, GGL and GBS).

Results with Lucas & Kanade
The differential method of Lucas & Kanade is interesting because each
calculation on a small window is independent of the others. In the
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algorithm we use small windows of size 40 X 40 pixels. In Fig. 5 (a), we
notice in each window that the arrows have a general orientation
corresponding to the direction of motion of the glass eels. To better
visualize the velocity vector fields, we chose and enlarged three zones (b),
(¢), (d). Fig. 5 (b) shows the area (b). There are two different sizes of
arrows, which reflect the presence of two individuals. These two glass eels
move to the left of the image, the one characterized by the larger arrows
swimming faster than the other. In the figure 5 (c) the size of the arrows is
identical which means the presence of a single glass eel that moves to the
lower right side of the image. Similarly, in the figure 5 (d), we see that the
arrows are identical revealing a single glass eel moving to the right. As a
result, we can distinguish the mean velocity of different glass eels.

B0 € o e o o e — o~ =

000 F 4 840 [ -~ =~ . P

240 260 280 300 320 340 360 380 400 420 440
(b) Zoom on zone b

200 400 600 800 1000 1200
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590
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M=\ oA \ - - ' 600 —_— s —s —s —s = -
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N
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l 3 l | - 840 e T e -
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(c) Zoom on zone ¢ (d) Zoom on zone d

Figure 5_ Vector-velocity field by the Lucas & Kanade algorithm.
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Calculating the velocity of glass eels

To calculate the velocity of glass eels, we chose a sequence of 6 images
with a shift between each pair of successive images of 14 images, Fig. 6
(a). The principle of our algorithm is based on two phases. The first is to
detect glass eels in the video sequence as described in the section 4 and to
calculate the centers of gravity of bounding boxes, Fig. 6 (b). In the second
phase, the Lucas & Kanade algorithm is used to estimate the velocity
vector field in each center of gravity and calculate the velocity V of each

glass eel thanks to the following equation: ||I7|| =Vu? +v?

The results obtained in Fig. 6 (c¢) make it possible to distinguish two
different velocities: glass eels in the direction of the water current swim
with a weak undulation and consequently they have a low velocity field.
On the other hand, glass eels going against the direction of water flow
swim with a strong undulation and the field of velocities is more important.

(c) (d)
Figure 6-Calculate the speed of glass eels, (a) Sequence of 6 superimposed images,
310 Copyright © ISTJ 4B ghaa pohll (G48a
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(b) Bounding boxes and centers of gravity, (c) velocity ||I7|| calculated in
pixels/frame, (d) Zoom on the rectangle of the figure (c)

In order to observe the undulation of the glass eels swimming [15], for
each mark detected we calculate the angle of undulation by the relation:

6 = arctan(—
= arc an(u)

knowing that each eel has two marks, on the results of Fig. 7, we note two
undulations different from eel: if the swim is against the current, a
significant shift occurs between the two angles of undulation [16] [17]. On
the other hand, with the direction of water current, the two angles are very
similar.

Figure 7-
The 0 angles of the undulating of glass eels; two different swimming sense: WC
(with current) and AC(against current)

Pyramidal implantation

A pyramidal implementation of the Lucas & Kanade algorithm has been
implemented with iterative refinement at each level. The main steps of this
pyramid algorithm are:
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¢ A Gaussian pyramid is formed up to a three level (n=3), filtering
the image with a Gaussian mask, then scaled by a factor of 0.5.

¢ The size of the integration window is maintained at Q=20 X 20
and the number of iterations is i=10.

e The Lucas & Kanade algorithm is executed first at the highest
level of the pyramid using an initial zero estimate of the vector
field.

e The optical flow, calculated at the top level of the pyramid (L=n),
is then scaled by a factor of 2 and propagated to the lower level
(L=n-1), as the initial value for calculate the optical flow at the
lower level. This process continues to the lowest level (L= 0).

Large motion can be correctly estimated with a small window of
integration thanks to this approach; the problem of limitation of
displacements with the classical method can thus be solved. Fig. 8 (a)
shows the four glass eels already detected previously (b, ¢ and d) and in
addition, a new glass eel (zone e) which moves near the surface of the
water. This unlabeled glass eel was not detected by the two main
algorithms because its intensity is very low, which means a weak
undulation too. Fig. 8 (b) shows its weak passage to the right side of the
image in the direction of the current.

100 e e e T e e e T T T I

50

150 Y R

I e I i I I R |
250
L i e e e it A

300

DIl = = o o o ]

350

450 = S G e

(a) (b)
Figure 8- pyramidal of Lucas & Kanade, (a) direction of the water current
goes from right to left: (b) Zoom on the chosen area(e)
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Results with Horn & Schunck

In this algorithm, we optimized the results by playing on the number of
iterations (i=11) and the smoothing parameter (a=1). We obtain in Fig. 9
(a) a vector-velocity field superimposed on the initial image. To better

visualize the optical flow, each vector field has been zoomed in Fig. 9 (b,
c, d).

* -~ 2

(a)global field superimposed on the (b) zoom on the area ORL field
initial image (1280X960) and OOS (WC)

(c)Zoom on the area (c) GGL (AC) (d) Zoom on the area (d) BGS (AC)
field field
Figure 9 Velocity vector field with the Horn & Schunck algorithm

In zone (b): we see two glass eels, the first with double long marking
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(ORL) and the second with two short marking (OOS): for each, we have a
velocity vector field with two different orientations of arrow: the one is
orientated inside to the origin which corresponds to the departure position
of the glass eel (convergence) and the other is oriented of the origin to the
outside which corresponds to the position of its displacement (divergence).
We can also identify the direction of motion that will be from convergence
to divergence. For example, here, the glass eel moves to the right of the
image. The difference between the intensity of the convergent fields and
the intensity of the divergence fields demonstrate the undulating motion of
the glass eel [16] [17]. Moreover, the head of the glass eel has a greater
field intensity than the tail.

Conclusion et perspective

The differential methods of Horn & Schunck and Lucas & Kanade are used
in this article. The computation time of the optical flow of a pair of images
obtained with Matlab is typically: 0.14s for the Horn & Schunck method,
0.51s for the Lucas & Kanade method. The flow obtained by the Lucas &
Kanade local method makes it possible to determine the motion direction
of the glass eels because the arrows of the vector-velocity field computed.
The application of the Lucas & Kanade algorithm to the center of gravity
of each glass eel also allows to obtain a superimposed sequence on which
it is possible to calculate the velocity of displacement. The procedure of
iterative refinement by a multi-resolution structure makes it possible to
estimate the small incremental motions of glass eels, undetectable by the
general differential methods. This result reflects a more accurate optical
flow and suggests the possibility of detecting and tracking unmarked glass
eels.

Horn & Schunk's global method specifies the undulatory motion of glass
eels that could be used as a proxy for energy expenditure related to
swimming. The glass eels adopt different swimming strategies (with or
against the current), with more or less high velocity. In order to better
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understand these different migration tactics and their energy costs,
biologists hope to couple these measures of velocity and range of motion
with the weight loss of glass eels and their metabolism. Finally, the
ultimate goal of this project is the automation of these measures in order
to reduce the working time of the observer. For that purpose, we have in
perspective, thanks to the fusion of the results obtained by the main phases
of processing of section 4, to build a tool allowing the automatic tracking
of glass eels integrating sense of swimming, velocity and undulation
energy.
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Abstract

The use of digital images grows increasingly fast, contributing to
insufficient bandwidth of network and storage of memory device [1].
Therefore, the image compression becomes more and more significant to
save more hardware space and transmission bandwidth. Principal
Component Analysis (PCA) is a mathematical technique used to reduce
the dimensionality of data [2]. It works on the principal of factoring
matrices to extract the principal pattern of a linear system. this article, aims
to evaluate the application of PCA (principal component analysis) on
digital feature reduction [3], there is a new approach of image compression
derived from data analysis and rarely used for such problems. Thus,
principal component analysis involves finding the eigenvectors and eigen
values of the covariance matrix and projecting the image onto the
eigenvectors with the largest eigenvalues (Principal component analysis),
those new dimensions to reform the image while still maintaining the
principal properties of the original image. This technique achieved 30 %
for the file size reduction for the best feature reduced quality and without
much loss of information.

Keywords: Principal component analysis, Eigenvalues, Eigenvectors,
Image compressing, Dimensionality reduction.

Introduction

The Principal Component Analysis (PCA) is used to extract the important
information from a multivariate data and to express this information as a
set of few new variables correspond to a linear combination of the originals
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[4]. It’s a statistical method which allows the identification of standards in
data and their expression in such a way that their similarities and
differences are emphasized. Once patterns are found, they can be
compressed and their dimensions reduced without much loss of
information.

In summary, the PCA is used to determine the axes according to which the
data varies the most. It is a method of eliminating the correlation of data
and finding a less redundant, more compact representation of the same
information. It is one of the most successful techniques that have been used
in image recognition and compression [5].

Proposed Technique

We apply the PCA technique for the grayscale image.

® Grayscale Images
An image is a matrix of simple elements called a pixel picture element;
correspond to the color of that portion of the image. In grayscale image
[6], we have a matrix of two dimension, it carries only intensity
information within a given range between 0 and 1.

fAD - fm
o ) (1)

F(x.y)=< = . -
f(n,1) - f(n,m)

where x and y are the coordinates of the pixels in the image and f(x,y) is the
corresponding colour or grayscale level depending on its value type.

® Principal Component Analyse (PCA)
Suppose further, that the pixels of image are arranged as a set of m data
vectors X1...Xm with each Xjrepresents a single grouped observation of the
n variables. By definition [7], the principal component is the linear combination
of Xi variables, that is:

Zi=aiX; t+ apXz +... + aimXm

always calculated according to the eigenvectors and eigenvalues of the
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data covariance matrix [8] [9].

® Covariance Matrix
As the pre-processing phase of PCA, we adjust the image around their
mean and multiply the transpose of the matrix by itself to deduce the
covariance matrix, which is symmetrical matrix and has the form:

[0'11 012 O1m |
| 021 0?2 O-Z:m | 2)
l n1  On2 UﬁmJ

in which the elements positioned along the primary diagonal, are the
variances of Xj and the element of the secondary diagonal represent the
covariance between the variables X; ¥;. We compute the eigenvalues which
diagonalizes the covariance matrix C (variance). There are n eigenvalues
represented by the symbol A.

4 0 .. 0
— 0 AZ T (‘) (3)
0 0 .. My

Assuming that the eigenvalues are ordered as Ai>A>..A> 0,
then A1 corresponds to the first principal component. The eigenvalues are
defined as the roots of:

(C=AD|=0

where 1 is the n x n identity matrix. This equation is called the
characteristic equation (or characteristic polynomial) and has n roots.

The elements (€1, €, ..., €,) are the directions of the new rotated axes are

called the eigenvectors of the covariance matrix [10]. Let A be an eigenvalue
of C Then there exists a vector v such that:
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Cv=2Av

The vector v= (ei, €2, ..., €n) is called an eigenvector of C associated with
the eigenvalue A and represents the principal features of the data. The
eigenvector with the largest eigenvalue is the direction of greatest variation
in the image data set.

® PCA Algorithm

Our algorithm for dimensionality reductions basically consists of the
following steps [11]:
e Standardize the d dimensional dataset.
A =X —mean
e construct the covariance matrix.
C=AAT
e decompose the covariance matrix into its eigenvectors and
eigenvalues.
[V, U] = eig(C)
e sort the eigenvalues by decreasing order to rank the eigenvectors.
[U, index] =sort(U)
e Select k eigenvectors that correspond to the k largest eigenvalues,
where k is the dimensionality of the new feature subspace (k < d).
Num_retain=k
e construct a projection matrix W from the first k eigenvectors.
W=v(:,index(1:num_retain));

e Transform the d dimensional input dataset adjusted A using the
projection matrix W to obtain the new k dimensional feature
subspace.

x_reconstruction=W *A* W’ +mean;
Results
To apply these algorithms, we used an image grayscale of Cyrene (an
ancient Greek colony in Libya) of size (675 X 900) pixels, Fig. 1.a.
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(a) image origine (b) 13 PCA (2%)

675 PCA size=110.50 Kbyte var = 79% size=58.78 Kbyte
(c) 47 PCA (7%) (d) 81 PCA (12%)

var = 90% size=86.03 Kbyte var = 94% size=99.06 Kbyte

Fig. 1. (a) Original image (size = 110.50 KB); (b) feature-reduced image (size =
58.78KB, variance = 0.79); (c) feature-reduced image (size = 86.03KB, variance =
0.90; (d) feature-reduced image (size = 99.06KB, variance = 0.94).

Figures 1(b), 1(c) and 1(d) are the feature-reduced image after applying
PCA. with the variance 0.79, 0.90 and 94 respectively. It can be observed
that after PCA process the less significant features of the image data has
been discarded but the image still maintains it's principal characteristics.
Instead, the file size of Figure 1(b), 1(c) and 1(d) has reduced 53% and 77
% and 86% respectively, compared to the original image the dimension of
the original image has been reduced without losing much information of
the image.

Spectral decomposition is applied to the covariance matrix, generating the
eigenvalues displayed below (figure 2) [12].
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Fig.2 plot of the total variance explained by each component against its respective
component.

Just as we expected, the eigenvalues are sorted from largest to smallest, as
seen by the decaying trend of our curve. Ideally, we want this curve to be
steeper, that is, we want as many of our eigenvalues as possible to be
towards the left side of our graph so that when we use higher compression
percentages we are not losing significant eigenvalues.

The explained variability of the principal components is then calculated
from the eigenvalues, which is displayed in an incremental and cumulative
manner (figure 3).
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Fig.3 plot of the cumulative sum of variance explained by increasing numbers of
principal components
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Figure.3 shows that the first principal component alone accounts for 30
percent of the variance. Also, we can see that the first two principal
components combined explaining almost 50 percent of the variance in the
data. A slight elbow exists here after the seventeenth component, say the
120 components that are required here to explain 95% of the variability.

Compression_rate:

This rate may be expressed in terms of the compression factor (p) in the
approximation of I (original image) by I’ (image obtained from the
disposal of some of the components). The compression factor is defined
by [13]:

I'  99.06

p=7

= = 0
I 110.50 089 %

Error estimation:

To compare the various image compression, we use the Mean Square Error
(MSE) and the compression rate. The MSE is the cumulative squared error
between the compressed and the original image. The mathematical
formulae for the MSE is:

M N
1 .
MSE = mz Z[I(x,y) -1 (x:y)]z
y=1x=1

where I(x,y) is the original image, I'(x,y) is the compressed image and M,N
are the dimensions of the images.

80 65 70 75 a0 a5 90 o5
Compression Ratio%
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Fig.4 An illustration of the relationship between MSE and compression ratio.

This relation shows that by decreasing the value of compression Ratio, the
MSE increases. where MSE shows the quality of the recovered image.
Here with a compress ratio of 94% we have a value MSE of 0.0018, which
mean a very weak loss.

These algorithms were tested on image of elvers as follows [14]:

(a) image origine (b) 19 PCA (2%)
960 PCA size=85.56 Kbyte var =88%  size=39.97 Kbyte
(c) 67 PCA (7%) (d) 115 PCA (12%)

var =94%  size=64.01 Kbyte var =96%  size=73.03 Kbyte

Fig. 5. (a) Original image (size = 85.56 KB); (b) feature-reduced image (size =
39.97KB, variance = 0.88); (c) feature-reduced image (size = 64.01KB, variance
0.94; (d) feature-reduced image (size = 73.03KB, variance = 0.96), the size has
reduced 46% and 74 % and 85% respectively.
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Conclusion

The PCA algorithm has been used to reconstructs the original image. We
can see that: if the number of principal components increases, the
reconstruction becomes representative of the original image. This
sequential improvement in quality is because as more principal
components are used, the more the variance (information) is described.
The first few principal components will have the most drastic change in
quality while the last few components will not make much if any,
difference to quality. Noise reduction is accomplished via reconstructing
the image within the selected principal components with high variance and
discarding the principal components with low variance (residual noise).
Image compression with principal component analysis is a useful and
reduce the original image by 60% with little loss in image quality.
Although there are more sophisticated algorithms for image compression,
PCA can still provide good compression ratios for the cost of
implementation.
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Abstract

Evolutionary algorithms (EA) are a set of algorithms such as Genetic
Algorithm, Ant Colony, Simulating Annealing and Tabu Search that
mimic real life events used to solve optimization problems. Evolutionary
algorithms are considered to be a good general-purpose optimization tool
due to their high flexibility accompanied by conceptual simplicity.
Moreover, they have proven to be quite an effective tool for solving
timetabling problems thus evolutionary algorithms framework has been
chosen as a basis to build universal timetable problems solver. The
problem of constructing a conflict-free examination timetable is a difficult
task faced by colleges and universities across the world. The problem also
varies with respect to the size, structure and constraints and with the
importance of each constraint. For problem solution Timetabling will be
this paper based on tabu search algorithm to speed up the optimization
solution finding process from through the design of system to solve the
problem of the schedule of exams in the Omar Mukhtar university.
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1.Introduction:

Timetabling problems arise in a wide variety of domains including
education (e.g., school and university timetabling), transport (e.g., train
and bus driver timetabling), healthcare institutions (e.g., nurse and
surgeon time schedule), etc. The problem of automated timetabling has
attracted the attention of scientists from a number of differing disciplines,
including operations research and artificial intelligence since the 1950s.
Examination timetabling is a problem of allocating a timeslot for all exams
in the problem instances within a limited number of permitted timeslots,
in such a way that none of the specified hard constraints are violated. In
addition to the hard constraints, there are often many soft constraints such
as (exams in specific slot or early exams) which are desirable (but not
essential) to satisfy. Most academic institutions face the problem of
scheduling both courses and examinations in every semester. As the
difficulty of the problem increases, due to a large number of students,
courses, examinations, rooms and invigilator constraints, an automated
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timetabling system that can produce feasible, and high quality timetables,
is often required. Engineering and technology have been continuously
providing examples of difficult optimization problems where we shall
present the tabu search technique, which deals with exam timetable and
gives a satisfactory result.

2.Description of the problem:
The main problem it exams timetable production process, because

approaches production exams timetable manually consuming big time,
besides there is constraints group and with the importance of each
constraint. The constraints are divided into two types; hard constraints and
soft constraints. The objectives are to satisfy all of the hard constraints as
well as to satisfy as much as possible of the soft constraints. Such
constraints and their importance are determined from before the
educational institution.

3.Timetable problem:
Timetabling problems are a specific type of scheduling problem and are

mainly concerned with the assignment of events to timeslots subject to
constraints with the resultant solution constituting a timetable. According
to A. Wren. (1996). [1], define timetabling in the following way,
(Timetabling is the allocation, subject to constraints, of given resources to
objects being placed in space time, in such a way as to satisfy as nearly as
possible a set of desirable objectives).

Timetabling is a very large field covering many different types of problem,
all with their own unique characteristics. Probably the most common type
of timetable is a bus or train timetable. Without these, the whole transport
network would be in chaos so it is easy to see the importance that
timetables have in people’s lives. In these cases, the timetable defines
where and when buses, trains or other types of transport should be.
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However, such a simple looking timetable can be very complicated to
produce. The exam timetabling problem, as encountered by universities
and other teaching institutions can be thought of as the problem of
assigning a given set of exams to a number of time slots subject to a set of
constraints. The number and variety of these constraints has increased
markedly in recent years as a result of greater numbers of students. Include
a set of exams to schedule, a given arrangement of time slots (either in a
fixed or variable length timetable) and a set of student exam enrolments
defining the clashes between exams.

The constraints on an exam timetabling problem can be divided into two
categories, known as hard and soft constraints. Hard constraints are
defined as those which must be satisfied in order for the solution to be
considered feasible. Soft constraints are considered to be less essential and
violation of these is acceptable, but still undesirable. The violation of these
soft constraints is used in the evaluation of the quality of a given feasible
solution. In some cases, it is required only that a solution is feasible, but
more often a number of different solutions are evaluated with the aim of
finding the best or most suitable.

4. The constraint

According to L. T.G. Merlot, N. Boland, B. D. Hughes, and P. J.
Stuckey(2002).[2], when assigning an examination to a certain time slot,
several constraints must be considered.

* Time Clash Constraint: A student group cannot have more than
one examination at the same time.

= Semester Clash Constraint: Student groups from the same major
but in different semesters cannot have examinations at the same
time. This is needed to enable students who are re-taking a course
from a previous semester due to poor performance to sit for the
course examination.
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Core Exam Constraint: A student group cannot take more than
one core examination per day.

Exam Restriction Constraint: A student group cannot have more
than a certain number of examinations per day.

Difficulty Constraint: A student group cannot have two difficult
examinations in two consecutive days (difficulty rating for a course
is assigned by the course lecturer and students).

Capacity Constraint: The total number of students sitting for an
examination in a certain time slot cannot exceed a predefined limit.
This constraint ensures that the total number of students sitting for
an examination at a certain time slot do not exceed the total number
of available seats in the university campus.

Pre-assignment Constraint: An examination should be scheduled
in a specific time slot.

Unavailability Constraint: An examination should not be
scheduled in a specific time slot.

4.1 Hard constraints

The hard constraints for TSOS system (the examination-timetabling
problem) are:

1.
2.

There must be enough seating capacity.

No student should be required to sit two examinations at the same
time.

4.2 Soft constraints

The soft constraints for TSOS system (the examination-timetabling
problem) are:

Courses have set in first period.

Courses have set in second period.

Courses have set in same period.

332

Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International . . D v
Science and Technology AL saipally pald 20 Sl S

Journal A5 g Al o glall et e e o b ) Q
Al asiall dsal) Alaal July 2018 s ISTJA /\

e (Courses have not set in same period.

e Courses have set in limited period.
5. Tabu search

Word origin tabu: The word tabu (or taboo) comes from Tongan, a
language of Polynesia, where was used by the aborigines of Tonga Island
to indicate things that cannot be touched because they are sacred.

Tabu search, F. Glover (1990). [3] Is a well known meta-heuristic that
guides a local heuristic search procedure to explore the solution space
beyond local optimality. Its major components K. S. Al-Sultan (1990). [4]
Are a set of moves for generating a set of trial solutions, a set of tabu
restrictions (recorded in a tabu memory) for forbidding some moves, and
a set of aspiration criteria for releasing some forbidden moves. For a given
solution, a given tabu memory re-cording the given solution, and a given
set of aspiration criteria, the tabu search regards the given solution as the
current solution and the best solution visited. It then iteratively operates
according to the following steps until the termination condition is satisfied.
First, the tabu search performs a set of moves on the current solution to
generate a set of trial solutions. Based on the tabu memory, the tabu search
checks whether each newly generated trial solution is tabu. If the newly
generated trial solution is identical to one of the solutions in the tabu
memory, it is tabu; otherwise, it is an allowable solution. If the tabu
solution satisfies the aspiration criteria, the tabu search then restores the
tabu solution to an allowable solution. The tabu search selects the best
among all allowable trial solutions as the next solution and then inserts the
next solution into the tabu memory (if the tabu memory is full, the oldest
solution in the tabu memory is removed). Finally, the next solution
replaces the best solution visited if the next solution is better.

According to F. Glover M. Laguna (1990). [5], a description of the various
steps of the tabu search method is as follows:
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1. Choose a feasible solution to start the process. This solution is the
present best solution.

2. Scan the entire neighborhood of the current solution in search of the
best feasible solution.

3. Replace the best solution with the new one. Update the recency-
based memory and go to step 2.

The flow diagram of the steps are depicted in Figure-1 governs a typical
process of tabu search.

6. History of Tabu Search

The roots of tabu search go back to the 1970's, Glover (1986) [6] first
presented it in its present form, the basic ideas have also been sketched by
Hansen (1986) [7]. Many computational experiments have shown that tabu
search has now become an established optimization technique which can
compete with almost all known techniques and which by its flexibility can
beat many classical procedures. In the following years, many other new
approaches, mostly based on analogies with natural phenomena, were
proposed (tabu search, Ant Systems, Threshold Methods). Now
collectively known under the name of Meta-Heuristics (a term originally
coined by Glover in 1986), these methods have become over the last fifteen
years the leading edge of heuristic approaches for solving combinatorial
optimization problems. Note (In fact, many elements of this first TS
proposal, and some elements of later TS elaborations, were introduced in
Glover, 1977, including short term memory to prevent the reversal of
recent moves, and longer term frequency memory to reinforce attractive
components.).
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Figure-1: Flow chart of the basic tabu search

7. Elements of the tabu algorithm

According to Solomon (1987)[9],Liu and Shen (1999)[10]. presented brief
discussion of the main element of TS algorithm.

7.1 Tabu list:

A list of the last few moves (or solutions). The memory of moves can be
recency or frequency-based. Short-term recency-based memory forbids
cycling around a local neighborhood in the solution space through setting
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the last T moves as Tabu.

Recently made moves are stored in a mechanism that is referred to as the
Tabu-Move list. The number of moves in the list is determining by the tabu
list size, denoted by T. The list operates on a first-in-first-out principle.
Other recency information that is stored in the Tabu list is the solution

configurations. The larger the value of T, the longer the moves and solutions stay
tabu.

The Tabu-Solution list is a set of solutions that have been created recently
by exchanging segments between routes. Long-term frequency-based
memory allows searches to be conducted in the most promising
neighborhoods. The frequency-based memory provides additional
information of how many times a tabu move has been attempted. To
alleviate time and memory requirements, it is customary to record an
attribute of a tabu solution, and not the solution itself.

7.2 Stopping criteria:

The search is terminated once a preset maximum number of iterations of
the main TS algorithm have been reached. Alternative stopping criteria
could be a predetermined number of attempts being made to set the same
solution in the Tabu-Solution list as the new current solution. This
indicates that the search has been caught in a local optimum, hence
terminating the search.

8. Basic concept of tabu search

According to Fred Glover 1986[6], proposed a new approach, which he
called Tabu Search. The basic principle of TS is to pursue LS whenever it
encounters a local optimum by allowing non-improving moves cycling
back to previously visited solutions has prevented by the use of memories,
called tabu lists that record the recent history of the search, a key idea that
can be link to Artificial Intelligence concepts.
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8.1 Initial solution:

It is a randomly generated initial examination table so that the order of the
courses and the timeslots in the form of two-dimensional matrix of the first
row is a courses and the second row is the timeslot, so that the swapping
process is on the second row while the first row has fixed as in table-1.

Table-1: Representation exam timetable

courses | | | | | | _
number Cl| C2 |C3| C4 C5 . Cn
Timeslot pl | p6 |P5| p3 | p2 | o Pn

After generation, the initial table its verified hard constraint if its success
then follows the mechanism of the algorithm in according the sequence
otherwise it must regeneration of new and so on until we get on the table
can be use verifies all hard constraints. Then evaluate the table and in
accordance with the soft constraint and infer the value of the final bonuses
which represents the table quality. Moreover, to generate other solutions,
arandomly swapping process has used as in Figure-3. The cells used in the
swapping is stored in the list to prevent the repetition process is called the
tabu list.
|

Pl P5 P3 P2 P4 @
| |

Figure-3: Swapping process.

8.2 Swap function:
swap = random(num_courses)
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Where: swapI= Generate random number within range of the number of
the courses.
swap2=random(num_courses)
Where:swap2= Generate random number within range of the number of
the courses.
If swapl = swap2 then go to swap2.
let X = 338imeslot[swapl]
let timeslot[swapl] = timeslot[swap2]
let timeslot[swap2] =X

8.3 Tabu list:

This list mechanism depends on (first-in-first-out) in the form of Queue as
figure-4, to prevents visiting solutions you visited soon. So that is
controlled in the size of the list is considered as adapted memory (short or
medium or long) from it we get results

First- in

O
OO

First- out

Figure-4: Tabu list.
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which obtained by compared list with the stop criteria after obtain the
appropriate value for satisfy the soft constraints.

8.4 Fitness function:

According to[11], represent the solution (table) quality where a large

number of bonus, mean high the value of the quality of the table.

N
fitnes = Z(B * X)

Where:

" N ———p (numbers of constraints).

* B————p (the value of the bonus soft constraint) each
soft constraint has value specified by the system user
represents the importance of constraint.

* X =——p(Number of cases of bonus of the soft constraint)
are counted cases that have verifies the soft constraint.

8.5 Stop criteria:
Determine from the user where value set for times number of generation
solutions then stop or from through value limited to the best fitness, or

from through limited time, or stopped directly by user.

9 Tabu Search algorithm steps
The Tabu Search used in our system, as depicted in figure-5, consists of
the following steps:

Step1: Generate initial exam tables randomly.

Step2: Verify hard constraint imposed on the table if not applicable then
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go to step [1].

step3: Check and calculate fitness initial exam table according to soft
constraint.

step4: Generate two random numbers to use in the swapping process.
step5: If two numbers exist in the tabu list then go to step [4].

step6: Swap table cells data versus two random numbers.

Step7: Verify hard constraint imposed on the table if not applicable then
go to step [6].

step8: Add the two numbers in tabu list.

step9: Verify and calculate the fitness for each table in according to soft
constraint.

step10: Order the tables according to fitness for each table.

stepl1: If the stop criteria have not verified then go to step [5].

step12: Display the exam table that has top fitness.

Step13: End.
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Figure-5: TSOS flow charts.-a
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10.Experiments and results

We will examine the different operators on real world data as case study.
The case study is the timetable for the faculty of literatures and sciences in
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the University of Omar Almukhtar (Branch Alguba).

The TSOS system has tested more than once in order to assess the impact
of each operator and parameter on TS to obtain the best solution. Because
the problem at hand is an optimization problem that could continue
indefinitely so; the stopping criteria is based on the number of timetable
generations or directly stopped by user.

All the experiments have performed on a Laptop computer with 1.86 GHz
Intel processor, 1.49 GB of RAM, 80 GB hard disk, programming
language Visual Basic Studio 2008 and Microsoft Windows 7 operating
system.

10.1 Experiment 1

The experiment 1 of the TSOS system performance is the independent
variable length of tabu list parameter with values of 1, 10,30,50,80 and
100. The other parameters had considered as the dependent variables. The
dependent variables had fixed as follows:

Count of tables at 1000.

Count of courses at 40.

The results of this experiment had depicted in table.1 and the results had
displayed graphically in figure-6.

Table-1: Results of experiment 1.

Tabu list length Time (min) Best fitness
value
1 0:24 15220
10 0:25 18520
30 0:28 17060
50 0:32 17290
80 0:36 18190
100 0:39 13420
343 Copyright © ISTJ 4% giaa akal) (3 g8a

W\JNMMJ.\SIM



International T . iy ot dad i 1y
Science and Technology A aisally pald sae Yty 5 Ty

Journal ALY g Adal) pshall atrra il S sl Tosbing Jearaal %
Auaiilly aslall Lyl Alaal July 2018 salss I S I I

0.45
00.39
0.4 - m0.36
035 0032 -
J 00.28

o3 Do.24 W0.25 a1
E 0.25 ~ 030
=02 - oso

0.15 A ES0

0.1 4 O 100

0.05

0
Tabu list length

Figure-6: Results of experiment 1.

The above results show that whenever the tabu list length is increased, the
time of run is increased. On the other hand, the system took more time.
From this experiment, we can say that the best tabu list length is at (10)
where the fitness value is (18520) and the time is (25 sec) which suitable
than other.

10.2 Experiment 2

The experiment 2 of the TSOS system performance is the independent
variable length of tabu list parameter with values of 1, 10,30,50,80 and
100. The other parameters had considered as the dependent variables. The
dependent variables had fixed as follows: Count of tables at 500.

The results of this experiment had depicted in table-2 and the results had
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displayed graphically in figure-7.

Table-2: Results of experiment 2.

Tabu list length Time (min) Best fitness value
1 0:18 16220
10 0:19 16790
30 0:21 16520
50 0:23 17490
80 0:25 17290
0:28
0:25 o
0:23 4
0:20 a1
_ m10
0:17 4
© O30
= 0:14 A
- oso
0:11 A
W30
0:08 A 8100
0:05 4
0:02 4
0:00
Tabu list length

Figure-7: Results of experiment 2.

The above results show that whenever the tabu list length is increased, the
time of run is increased. On the other hand, the system took more time.
From this experiment, we can say that the best tabu list length is at (50)
where the fitness value is (17490) and the time is (23 sec) which suitable
than other.
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10.3 Experiment 3

The experiment 3 of the TSOS system performance is the independent
variable length of tabu list parameter with values of 1, 10,30,50,80 and
100. The other parameters had considered as the dependent variables. The

dependent variables had fixed as follows: Count of tables at 400.

The results of this experiment had depicted in table-3 and the results had

displayed graphically in figure-8.

Table-3: Results of experiment 3.

Tabu hst length

Tabu list length Time (min) Best fitness value
1 0:16 13670
10 0:17 13650
30 0:19 16060
50 0:20 16460
80 0:22 15420
100 0:23 14390
0.25
O0.23
W02
Oo0.2
0.2 4 Oo.12
mo.17
Oo0.1&s =1
0.15 4 10
] O30
ﬁ [t
0.1 4 | S0
= 100
0.05 4

Figure-8: Results of experiment 3.

The above results show that whenever the tabu list length is increased, the
time of run is increased. On the other hand, the system took more time.
From this experiment, we can say that the best tabu list length is at (50)
where the fitness value is (16460) and the time is (20 sec) which suitable
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than other.

10.4 Experiment 4

The experiment 4 of the TSOS system performance is the independent
variable length of tabu list parameter with values of 1, 10,30,50,80 and
100. The other parameters had considered as the dependent variables. The
dependent variables had fixed as follows: Count of tables at 150.

The results of this experiment had depicted in table-4 and the results had
displayed graphically in figure-9.

Table-4: Results of experiment 4.

Tabu list length | Time (min) | Best fitness value
1 0:12 13150
10 0:12 13120
30 0:13 13420
50 0:13 13420
80 0:14 11350
100 0:14 10390
0.145
014 D014
0.14
0.135 - =p
0013 00013 =10
E 0.13 + O30
= 0125 oso
mo.12 mo.12 L
0.12 1 @ 100
0.115 -
011
Tabu List length

Figure-9: Results of experiment 4.

The above results show that whenever the tabu list length is increased, the
time of run is increased. On the other hand, the system took more time.
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From this experiment, we can say that the best tabu list length is at (30)
and (50) where the fitness value is (13420) and the time is (13 sec) which

suitable than other.

10.5 Experiment 5

The experiment 5 of the TSOS system performance is the independent
variable length of tabu list parameter with values of 1, 10,30,50,80 and
100. The other parameters had considered as the dependent variables. The

dependent variables had fixed as follows: Count of tables at 50.

The results of this experiment had depicted in table-5 and the results had

displayed graphically in figure-10.

Table-5: Results of experiment 5.

Tabu list length Time (min) | Best fitness value
1 0:10 13150
10 0:10 12250
30 0:11 11350
50 0:11 13420
80 0:12 11460
100 0:12 9910
0:12 W 0:12 O 0:12
0:11 o 0O 0:11 O 0:11
0:10 U 0:10 = 0:10
o1
0:08 | =10
2 0:07 1 oso
= 0:05 - oso
0:04 mSso0
0:02 i
0:01
0:00
Tabu list length
Figure-10: Results of experiment 5.
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The above results show that whenever the tabu list length is increased, the
time of run is increased. On the other hand, the system took more time.

From this experiment, we can say that the best tabu list length is at (50)
where the fitness value is (13420) and the time is (11 sec) which suitable
than other.

10.6 Experiment 6
When Length of tabu list at 1: The results of this experiment had depicted
in table-6 and the results had displayed graphically in figure-4.9.

Table-6: Results of experiment 6.

Count of exam time table | Average of best fitness value
1000 16180
500 16794
250 14834
150 13824
100 10681
50 11124
10 8874
18000 16180 1694 5066
£ 16000 1 14834 I 1000
F 14000 - w500
E 12000 | 0 400
< 10000 - 0250
2 8000 A m150
S 6000 = 100
?;ﬁ 4000 - m50
5 2000 Olo

Count of exam timetable

Figure-11: Results of experiment 6.

Through the foregoing results presented above, we conclude that when of
the length of tabu list 1, as well as the number of generated tables 500, we
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have acquired the highest value to Average of best fitness value from
between all value.

10.7 Experiment 7
When Length of tabu list at 10: The results of this experiment had depicted
in table-7 and the results had displayed graphically in figure-12.

Table-7: Results of experiment 7.

Count of exam time table | Average of best fitness value

1000 17149

500 17911

400 16966

250 14544

150 14329

100 13490

50 11924
10 8874
20000 7911
P 17149 16966 —ro
§ 15000 - WS 14329 45409 m 500
é 11924 400
L‘; 10000 - 8874 0250
2 m150
K @ 100
< 5000 1 W50
,_En olo
0
Count of exam tunetable

Figure-12: Results of experiment 7.

Through the foregoing results presented above, we conclude that the length
of the length of tabu list 10, as well as the number of generated tables 500,
we have acquired the highest value to Average of best fitness value from
between all value.
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11. Conclusion

Tabu Search approach can be useful in solving examination-timetabling
problems. in the next steps we demonstrate the obtained conclusion:
From through previous experiments we conclude that whenever we
increase the number of generated tables, and diminish the length of tabu
list we approaching an optimal solution.

When was the length of tabu list at 10 and the number of generated tables
at 500 we reached to high best fitness from through all foregoing
experiments.

Upon increase the length of tabu list which consume more time because
the search process of swapping between timeslots require for verification
of forbidding iteration in the tabu list.
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Abstract

Communications systems security is becoming very important, since the
whole world rely on reliable and efficient information being delivered by
trusted users, companies, military and government agencies and received
by trusting entities. The problem is; information while in the media
between the sender and the receiving end is being compromised and many
hacking techniques are used to steal and or disturb information and prevent
it from reaching its destination complete, safe and secure. This problem
has been researched and it was found that most work toward solving it
have been done using conventional methods, which are not reliable and
inefficient, so non-conventional method must be implemented, where
specific chaotic signals are used to carry information on the transmitting
side and chaotic circuits are used to extract information on the receiving
end. This technique has been proven to be more efficient and reliable in
assuring that information reaches its destination, complete, safe and
secure, and that was verified and proven by utilizing NI's Multisim tools.
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I Introduction
Communications systems security is one of the important factors when it

comes to government, public, private and military work reliability,
efficiency and safety. The problem is that security has been the main target

354 Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M




International . . D v
Science and Technology AL saipally pald 20 Sl S

Journal A5 g Al o glall et e e o b ) Q
Al asiall dsal) Alaal July 2018 s ISTJA /\

of various attackers; from individual hackers to competing businesses to
government and international intelligence agencies. Information, while in
the media between the sender side and the receiving end is being
compromised and many advanced hacking techniques are used to steal and
or disturb information and prevent it from reaching its destination
complete, safe and secure.

Most of the work toward solving this problem has been done using
conventional methods, which is unreliable and inefficient, that is why it is
important to use non-conventional methods, specifically using chaotic
signals to hide information on the transmitting side and using chaotic
circuits to extract information on the receiving end. In specific, this is done
by utilizing the concept of masking and utilizing synchronized chaotic
systems to improve communications systems security.

This paper is structured as follows. In Section II the communications
security problem is studied and that includes the scope of security threats,
sources of security threats, types of threats, and how it was dealt with.
Chaos and how it is implemented in communications control is discussed
in Section III. The design and results of a specific synchronized chaotic
system is detailed in Section IV. At the end, some concluding remarks and
recommendations are listed in Section V.

I1. Security Threats and Challenges

Conventional communications security features are not sufficient by
themselves to provide a secure system. Security has to be considered
throughout the entire development life cycle of networks and its
components as part of quality assurance and system reliability [1] and
using nonconventional methods can overcome and strengthen any weak
points in the security cycle. Although this work emphasizes the importance
of media security threats, it also recognizes the existence of some other
important security threats like insider security threats and disaster and
accident threats.

A. Sources of Security Threats
Sources of security threats can be classified as: Employees/insiders,
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natural disasters and malicious hackers [1]. About 65% of security threats
are intentional and accidental errors, omissions, and malicious acts by
employees cause the majority of the damages and losses experienced in
the communications industry. About 20% of security threats are natural
disasters and accidents resulting from man-made causes which can affect
the availability of reliable, safe and secure communications service.
Disasters such as earthquakes, floods, fire, etc., impact the timeliness and
quality of services and only about 15% of threats are due to hackers [1].

B. Types of Security
Most of the threats come from the Trojan family such as Zeus and Spy Eye.
Other examples of threats are: Backdoor, Botnet, Phishing, Kelogger,
Adware, Dialer and Cookies.

C. Communications Security Challenges

The protection of telecommunications systems is very important and
challenging for a number of reasons. First, government, military and
industry have become dependent upon telecommunications. Second, many
distributed systems rely on the underlying fixed or mobile phone network
in ways that are often not obvious. Third, the history of security failures in
communications is very well known. One of the main problems in
communication security is the ability of intruders to interrupt information
while it is in the medium between the transmitting end and the receiving
end. Intruders rely on the fact that information is carried over some specific
signals that could be predicted and estimated which means carried signals
could be reproduced and used to extract the sent information and/or disturb
it and change its contents according to intruders evil desires. One solution
to this problem is to carry the signal over unpredictable chaotic signal. Fig.
1 shows an example of a signal and its conventional carrier that could be
predicted or estimated, while Fig. 2 shows an example of a signal and its
unconventional chaotic carrier which could not be predicted or estimated,
which means securing the information on its way from the sender to the
receiver and assuring that it reaches its destination complete and secure.
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Fig. 2. Using a chaotic carrier

I11. Using Chaos in Communications Control
A. Chaos

Chaos is a word derived from the ancient Greek, which means
unpredictable behavior and opposite of the cosmos or order, however it is
known to be "a periodic long-term behavior in a deterministic system that
exhibits sensitive dependence on initial conditions" [6]. A nice property of
chaos can be seen by plotting the variable z versus x of Lorenz system,
which can be summarized in (1) and its graph is shown in Fig. 3. The figure
shape is called "strange attractor", and it demonstrates how a simple
looking deterministic system could have extremely erratic dynamics [2]
and that could be simulated using Chua's circuit.
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Fig. 3. A strange attractor of the Lorenz system [2]

B. Chua's Circuit

Chua's circuit (Fig. 4 (a)) is a simple oscillator circuit that exhibits classic
chaos behavior, it was introduced by Leon Chua in 1983. It has only one
nonlinear element; a 3-segment piecewise-linear resistor (Fig. 4 (b)) [2].

A = e
my
Czzv, v,——C E%
NR -
Vv
L Ng
m2
i l my
(@) ()

Fig. 4. (a) Chua's circuit and (b) Characteristic curve of Chua's diode [2]

Chua's circuit in the normalized form can be written as in [2]:

x=o(y-x-1(x))

y=x-ytz (1
7= Py vz

where f(x) is the following piece-wise linear function:
f(x) = Gox + 0.5(Ga—Go)(|x+1|-x—1]) (2)

a, f and y are the parameters of the system that governs the chaotic
property, @« =10, § =—-14.87, y =0, while Go =—-1.27 and G » = 0.68
[2].
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Implementing Chua circuit is not easy, because it is difficult to find an
inductor with a specific value and it is very hard to find Chua's diode in
the market, so the Kennedy modified circuit is used instead [5] (Fig. 5).

R
AR,
1.83kQ
RL L
100 =
?—1 dc2 =C1
18nF sLMCMBZNN -—100nF 1UHF
Rg
§1 00kQ AN
2200
R6 R3
233k 2.2k0)
el W2,
—V

=

Fig. 5. Kennedy Modified Chua's circuit

C. Chaotic Masking

This is one of the earlier methods to use chaotic signals for transmitting a
message signal as described in [2] and is illustrated in Fig. 6. In this
scheme, the message signal is added, i.e. masked, to the output of a chaotic
oscillator at the transmitter side prior to transmission. Upon receiving the
signal at the receiver, a chaotic synchronization is performed and the
estimate of the chaotic component is subtracted from the received signal,
Thus recovering the original message signal m(t).
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Fig. 6. Chaotic communication scheme based on chaotic masking [2]

In the simulations below, extracting the transmitted signal is done with no
estimation and the state space representation is as in [2]:

x () =Fx®) , y@®O=HX®) 3)
The output signal is y(t) which is the function of the transmitter state x(t).
It is added to m(t) to form the transmitted signal s(t) which is given by:

s (t)=u(t)+m (t)+n(t) 4)
The receiver dynamics, which is being driven by s(t), is given by the
following state space representation [2]:

X () =F (X (t),s(1) )
YO =HE®) (6)
m (t) = s(t) - y" (1) (7

The main task is how to mask the transmitted signal and use chaotic signal
as noise so the transmitted signals would not be apparent until the receiver
supplies the exact chaotic synchronized signal to uncover the transmitted
signal [2].

IV. System Design and Results Analysis

When this work started on improving telecommunication security, it was
thought that conventional methods, especially concerning modulation and
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demodulation and using the usual carrier signals would do the job, so, a
mod/demodulation circuit has been used as shown on Fig. 7, which is
explained in [6], then comes the idea of using non-conventional methods,
like chaos, so the chaotic circuit shown in Fig. 3, which is a modification
of Chua chaotic circuit shown on Fig. 4, was used instead, because of the
unavailability of the coil and Chua's diode, to supply a chaotic signal
shown in Fig. 6 which is used to carry the transmitted signal, but it was
discovered that two problems arise, one is the need for synchronization
between the transmission side and the receiving end, and the other is the
need to modify the circuit parameters every time the input signal is
changed: sine, sawtooth, square, etc. The mod/demodulation circuit is
shown in Fig. 7, and the input signal (transmitted), the carrying signal and
the received signal are shown in Fig. 8.

| waveforms

e |
signal eptions E
Frequency: j
Duty cyde: 50 o Z
ampitude: [3 [ve | .
offset: e Tv 1§

Set rise Fall time

= ==
Signal options
Frequency: 1 kHz
Duty cyde: 50 S
Amplitude: 5 vp
Offset: o v
Setrise /Fall time
Fig. 7. Modulation/demodulation circuit [4]
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Fig. 8. The transmitted (top) signal and the received signal (bottom)

The above conventional method does not guarantee the arrival of the
transmitted signal complete, safe and secure to its destination, because
intruders can interrupt the signal in its way in the medium and extract the
transmitted signal simply by using the right carrier signal.

To solve the security (intrusion) problem above, a chaotic signal from

Chua circuit was used to carry the transmitted signal and injected it in the
mod/demod configuration, on the other side a chaotic circuit is to be used
to extract the transmitted signal and deliver it complete and safe (Fig. 9),
thinking that is all what is needed to do the job, but that was not sufficient,
since that worked for specific signals at specific frequencies, due to not
only the chaotic carrier's signal deterministic random behavior but also due
to the need for synchronization, because the two chaotic circuits, on the
transmitting end and the receiving end cannot be the same at the same time,
due to noise and the system dynamics which may affect sensitive
parameters that largely affect the chaotic phenomena, mainly "very tiny
changes in initial conditions may lead to huge change in the chaotic
outcome", that would be a big factor in a mismatch between the transmitted
information and the signal received at the destination, which means there
is a need for synchronization which was utilized as needed. (notice that the
received signal shown in Fig. 10 is not exactly the same as the one
transmitted, though it is very close), but it was found that by
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Fig. 9. Using chaotic signal to carry information

Fig. 10. Transmitted signal (on top) and received signal (on bottom)

changing the resistance from 346 Q to 1.82 K Q, the received signal got
very close to the transmitted one, and as the exact information sent was
received on the receiving end, it was decided to change the input signal to
a triangle signal instead of the square (this is not done by the researchers
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in papers reviewed), it was surprising to find that the received signal looks
far different from the sent information (Fig. 11), so rethinking the way of
combining mod/demodulation configuration and the chaotic signal was a
must. (Notice that the received signal is not the same as the transmitted
one).

Fig. 11. Transmitted signal (on top) and received signal (on bottom)

As the values of the parameters (primarily R) were changed, the received
signal appeared close to the transmitted signal (Fig. 12)(An OpAmp
inverting circuit must be used to get the transmitted signal and the received
one in phase), but there was a problem which was the need to change
parameters as the input signals change in shape, amplitude and frequency,
which lead to the use of a different approach that has been learned in
researching the problem, and that is chaotic masking, and to make it work
the two chaotic signals at the transmission and at the receiver had to be
synchronized.

Fig. 12. Some improvement in the received signal as R changed

The two circuits are shown in Fig. 13 and the output (without
synchronization) is shown in Fig. 14. Notice that the outputs are not the
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Fig. 13. Unsynchronized chaotic circuits (exactly the same)

but their outputs in Fig. 14 are not the same.

Fig. 14. The outputs of the two chaotic circuits above (not the same)

When synchronization is used, by changing R's simultaneously, that yield
the two outputs in Fig. 15 (they are exactly the same). Changing the value
of the connecting resistance between the two circuits simulates the
environment (parameters like temperature, noise, electric and magnetic
fields, etc.) that might affect the transmitted signal and cause it to reach its
destination different than the original.

Fig. 15. The outputs of the synchronized circuits (exactly the same)

When all needed circuits and components were connected, the chaotic
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circuits, the synchronization connections, the masking on the transmitting
side and the extracting on the receiving end, that proved to be working for
all kinds of signals, square, sine and triangle, with various amplitudes and
frequencies, but with some distortion as shown in Fig. 16).

As R1 and R14 were doubled and capacitor values (C1, C2, C3, C4, C5,
and C6) were changed from small values (in micros) to larger values (in
millis) there was almost perfect match between the transmitted signal and
the received signal (Fig. 17) (notice that some OpAmp inverter circuit at
the very end of the system is added to get the two signals in phase).

\ /
/
N/
\ /

It

N Ly
Yl ¥

Fig. 16. Outputs of different signals, showing improved received signal

Fig. 4.17. Perfect match between input and output signal (OpAmp inverter
circuit must be added)
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V. Conclusions

Studying the communication problem and reviewing many research papers
showed that conventional security techniques are not sufficient to
guarantee that information reaches its destination complete, safe and
secure. Many hackers are wusing nonconventional techniques to
compromise information while it is in its way from the sender to the
receiver, by stealing and or disturbing it. So there is a need for non-
conventional methods to solve this problem and using chaotic signals to
carry the information at the sender side, and chaotic circuits to extract the
information, complete, safe and secure at the receiving end. During the
simulation work and results analysis it was clear that synchronization is an
important factor when implementing chaos in security issues. In addition
to that noise and system dynamics may affect sensitive parameters that
largely affect chaos, so system parameters must be changed accordingly,
that is changing the values of resistance connecting the send/receive which
simulate the environment (media parameters like temperature, noise,
electric fields and magnetic fields, etc.). Finally, since hackers are using
the latest hacking techniques, it is recommended that more than one
chaotic masking circuit must be used in order to make it more difficult for
intruders to guess the chaotic technique used to mask the transmitted
signal.
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Abstract

Given the important role of the IT strategy to create a new service for
researching in libraries of the federated search is known as ‘“Search
Engines” web2.0-scale discovery service. Moreover, the research engine
plays a vital role in helping users to research, find out, and get reliable and
credible information from the library. Also, the Search engine gives
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students the opportunities to find out about journals, books, electronic-
resources, newspaper articles, e- books, videos, conference proceedings,
and academic databases. The most important point is that search engine is
connected with most information which is available in the library at the
University and accessibility of online information more easily.
Keywords: web, web2.0, e-library, Search engine, electronic-resources

1. Introduction

The most of the Web 2.0 or library technologies is the use of the Open URL
which has been created a vital link from library-licensed resources to the
library users. Further, the Open URL services can play an important role
in facilitating the connection between open web sites such as Google
Scholar, and the library licensed resources. Furthermore, the electronic
libraries primary challenge in expanding their repositories can be
considered as a huge existing backlog of poor items that may possibly need
to be digitised and exchanged with more accurate catalogue information.
Changing traditional catalogue data with modern search engine provides a
significant challenge, competitive advantage, and development for the
specific needs of users.

Summon can be described as a research engine which has been used at
University of Huddersfield recently and it is a system that aims to help
students to be more convinced with using the library facilities. The
Summon can be based on using a new technology which is called
“architecture” and the latter delivers research experiences that have been
found on the Open Websites. Moreover, the research engine Summon is
worked by a single index that may enable students to research in a quick
way to get the results that they might need. Also, the different approaches
quantitative and qualitative approaches will be used to evaluate the system
in comparison with other research engines like Google. The use of the two
approaches in the research helps to get statistical and comments from
participants and this is quite likely that increase the validity and reliability
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of the research trough triangulation.

2. Aims of the Research

The incredible development of Web resources and services has become a
motivation for many studies and for Universities to invest on developing
new search engines or adding new features and abilities to their search
engines. Researchers have focused on Web page structure to increase the
quality of search. So, Search engine "Summon" for case studies is a good
way to identify these types of resources which has been used at University
of Huddersfield in the UK and it is a system that aims to help the users to
be satisfied with the electronic library tool.

The aims of this study are (1) to look at the IT strategy which is replaced
scholar databases “Metalib Library” to search engine “Summon”, (2) to
compare search engine “Summon” with others such as Metalib library and
Google scholar, and(3) evaluate information system in search engine
“Summon”.

This online library provides students with the following types which
basically mean more or less the same:

= Effectiveness of the search.

= Size of resources and the speed of search.

= Usability issues like content, page layout.

= Metasearching — This is the searching of many databases and the

results compiled into a single list. Also, Federated searching.

3. The Search Engine (Summon):
The web scale discovery “Summon” can include both next- generation
OPAC and federated search at the same time. In addition, the Summon can
also involve materials such as articles, books that are quite likely to enable
students to get satisfied results which can be regarded as different from
other research engine like Metalib (Wisniewski, 2010). Figure (1) shows
the comprehensive nature of the Summon™ service.
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Content types include: library catalogue records, e-journal articles,
databases, newspaper articles, e-books, dissertations, institutional
repositories, conference proceedings, grey literature, cited references,
reports, digital library, more (Serials Solutions, 2009).

According to Wisniewski the search engine Summon can work in the same
way as Google because it can reduce the need for libraries to make these
content choices and it may help students to expose to them. Furthermore,
web scale discovery systems can be possible solutions since there may not
be infrastructure considerations that can exist with next- generation
OPACs (Wisniewski, 2010). The flow-chart (2) and (3) illustrate the multi-
research works:

Federated Search Federated Search
(Simplified) (Simplified)

Deskiop PG

Figures (2) and (3) research goes out, processes and translates, then returns to
you at varying speeds.
Resource: < http:/kb.library.ucalgary.ca/? View=entry&EntrylD=93>
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VvVeb-Scale Discowvery
(Simplified)

Figure (4) shows web-scale discovery.

3.1 The Scope of Summon

The main scope of Summon can include most of the materials that are
available in library catalogue records. The Summon needs content via
agreements with content owners, journal, newspaper publishers, e-book
publishers, and third-party aggregators. Nowadays Summon contains 534
million items (6,000+ publishers' content; 50,000+ journal and periodical
titles + 3 newspapers and journal articles as can be shown in the chart
(figure5).Resource:
<http://www.dartmouth.edu/~library/admin/docs/Summon_Report.pdf>.

User Interface

Courseware
Custom Interface
% Open API
NextGen Catalog ¥

More
mmon’
OPAC Information ”"""" Biscovery et viae.
Entitlements Management —_—

Figure.( 5).Scope and Content
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3.1.1) The Index: Summon relies on database of metadata and the majority
of its database design may include Lucerne/SOLR and an open source
enterprise search server. Also, the Summon has the goal to have one record
per item and these records are formulated into a single entry within
Summon in order to reduce duplication.

3.1.2) The Web Interface and API: An API allows users to craft interfaces
and to embed Summon into other services such as Blackboard.
http://www.dartmouth.edu/~library/admin/docs/Summon_Report.pdf>n

3.1.3) Updates of Existing Material: Many concerns such as adding
journals, delays; and advising customers have been taken into
consideration and this may possibly due to the lack of current materials
which are regarding the occurrence of journal issues. Now users are quite
likely that they are familiar with getting new content easily as can be seen
in figure (6) (Stone, 2010).

Latest Research

B [be gesome-wide structere of the Jewish people

Eavircamental context explains Lévy and Brovinian
movement patterns of marine predaters

ional impact of gisbal rare copy sumber variation
pectram disorders

!:h
"ot
+ News Specials
Figure (6) Updates of Existing Material,
Recourse: < http://library.hud.ac.uk/blogs/er/?tag=summon>
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4. Literature Review

Recent researchers use many tools to get the information resources that
they might need. These resources are more likely to be found at a physical
library, on the Websites, and in proliferation of formats and interfaces.
According to Nicholas et al. (2009), both undergraduate and postgraduate
students are quite likely to use library electronic resources. In spite the fact
that librarians spend too much time to help students in researching and to
allow them to use the available facilities, the library might fail in meeting
the students’ needs.

Nygren ef al. (2007) indicate that some students prefer to use simple search
interfaces, e.g, Google; Google Scholar as they are easy and manageable
in their use. In contrast, a large number of students claim that the Metalib
interface is complex and difficult in its use. RIN states that: “The
availability of little articles, non standard and inconsistent search rules
are the main problems for both students and libraries” (RIN, 2009, p. 24).
It is an important area to consider because libraries often fail to facilitate
their resources in order to be manageable for all students and this may have
an impact on the benefits which are given by the library.

The expectations of the students at University of Huddersfield are
discussed in order to investigate the current electronic resources and to
suggest solutions which may provide easy searching and access for the
students. Consequently, the University of Huddersfield creates the first UK
commercial adopter of the research engine “Summon” in 2009 which
provides information about the library catalogue and electronic resources
(Stone, 2010). Summon can be described as a good resource for searching
about various kinds of topics. Thomson Reuters states that: “The
Summon™ service is a pioneer in providing single search box access to
the breadth of library collections — from books and videos to e-resources
at the article level” (Serials Solutions, 2009). A user refines the results by
choosing such as date, subject, academic journals and other options, and
then, a student views the results and click to follow the link to the full text.
In comparison with federated search tools, the web-scale discovery tool
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Summon permits users to search across a single index in more effective
and a fast way.

Further, Summon searches across more than a half billion items and it
involves holdings from a library's online catalogue, metadata from more
than six thousand publishers, database producers, and content providers.
Unlike federated search or Google Scholar, Summon allows for refinement
both before and after researching results have been returned <
http://works.bepress.com/doug_way/12>.

The Library and Computing Centre

Summon

Limt resslts fo scholarty arficles, and exclude books and ofher
Libeary materal,

Exclude newspaper articles, but keep oiher types of Library material,
such a5 books and arcies.

F’T +Summon ‘

Refine your resuits even further by type of publication. Click more.

Using Summon is as easy as 123 options ta Gsplay a Content Types, or o exclude Canten! Types.

= Refine your resus by subject. Click more options for ail Subject

ERE Terms, or to exclude subjects.

]
] \cuma\zm re-som
the Teams in
; a
st < ins
»
v Pusication Date u
§ . you results
Ll v \ Use the date sicer and cick Updata fo bring the most recsat
DR resultsta he top ofyour st
Updaia
http://library.hud.ac.uk/summon v Library Location
p://! Y. / o €= Litcary Localon spples o lams in car catsiogee.

Figures (7, 8) Refining Search Results with the Options on the Left of the
Results Screen (Serials Solutions, 2009).

Medeiros predicts that Summon is rather likely to be successful solution
in library supplied sources rather than federated search tools. Moreover,
Summon harvests most of the content in advance from library catalogues
which makes the process faster and helps in reaching to required results
(Spencer, 2009).

Possible Solutions have been taken into account with content producers,
including the American Institute of Physics, the American Psychological
Association, Cambridge University Press, Oxford University Press, and
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Springer (Medeiros, 2009).
5. The Evaluation of Information Retrieval System (Summon):

5.1 Evaluation Method:

Effectiveness of Information Retrieval System (IRS) has now a wide-
ranging concern in the context of their activity to recover related
documents (Saracevic, 1970). Currently, the effectiveness of IRS has
become an emerging concern for researchers in the area of management
information systems (Sanders, 1984 & Srinivasan, 1985), while the initial
concern was more focused on accuracy (identification of program ’bugs’)
and machine competency (Hirschheim & Smithson, 1988).

The significance of assessment in IRS has discussed in the literature

through fact that it usually requires a minimum chapter in information
retrieval textbooks (e.g. Belkin & Vickery, 1985, Chap.9; Lancaster, 1979).
The limited information of effective evaluation mechanisms have resulted
captured both manufacturers and consumers in their preference in the
context of development and utilize (Regazzi, 1988), such that:

“As of now, it is probably true to say that all information retrieval
systems represent an act of faith on the part of someone or some
organization” (Cleverdon, 1970, p. 64).

5.2 Mixed Methods Research

Mixed method research approach allows multi types of data accumulation
and analysis. The methods could be a combination of both qualitative and
quantitative methods, a range of different quantitative methods or a
combination of different qualitative approaches and techniques.

Mixed methods research is formally defined here a “the class of research
where there searcher mixes or combines quantitative and qualitative
research techniques, methods, approaches, concepts or language into a
single study” (Onwuegbuzie and Johnson, 2004, p. 17)

5.2.1 Phases of Mixed Methods:

In the mixed method approach, there are eight stages which are shown in
figure 9.
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Step 1
Determine whether a mixed_
Y designis appropriate ™~

R
Step 8 Step 2
Write the research Determine the rationale
4 report for using a mixed design
“‘/ 'w\
f v
Step 7 Step 3
Interpret the data Select a mixed method or
A\ mixed model research
\ dfes;grw
‘\\ /
Step 6 Step 4
Validate the data Collect the data

¥

T~ Step5 4«
Analyze the data

Important steps in a mixed research study
Although the steps are numbered, researchers often move around in the circle in multiple directions
(especially steps 4 through 7)

Figure (9): The eight Phases of Mixed Methods.
Resource: < http://www.southalabama.edu/coe/bset/johnson/studyq/sql14.htm>.

5.3 Data Collection Methods:
5.3.1 Qualitative Method: Qualitative approaches to research are the way
of studying where reality is based upon perceptions that are different from
one person to another and can change over time (Urquhart, 2001). In this
approach, different perceptions are put together to make wholes and
meaning 1s produced (Rich and Ginsburg, 1999) to achieve novelty.
5.3.1.1 Interviews:
There are many types or interviews that have been described and
discussed. Interviews allow a researcher verbally inviting question for
selected participant or respondent to respond verbally (Thomas, 2003).
5.3.2 Quantitative Method: Quantitative Moreover, quantitative
research uses structured data in the appearance of number or can be
changed into number by using statistical and mathematical analysis
according to research design to explore the result (Thomas, 2003).
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Comparison: 5.3.2.1
The act of comparing things contains classifying how the chosen things
are similar to and different from each other.

Features List

Features List
Follow Citations

Metalib Google Scholar

in the Library collection

Tagging

The resources, Controlled
Vocabular

Browser Tag Cloud

5.4 User Interface:
Some of “Summon” user interface (UI) has several major components
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Tables (Abe Crystal, 2010)
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Users can manage search factor Rigid to determine this
beyond the index type and subject | mechanism- uncertain what
sort out, recommending. “sophisticated” means.
Users can discover Advanced Form design is not easy to scan

Search competent and efficient for | and parse.
recognized item recovery.
Summon changes the enquiry
Users can search papers or sequence after the Advanced
manuscripts from a particular date. | Search form is filled out. which
can be puzzling for trainee users

«n
Content Type Strengths Weaknesses
users can discover the filters No noticeable command or
y Content Type interesting and attractive arrangement to the list of items.
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Joumat Aice Next to original--time filtering | Parallel session content types can
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Refine your search --reviewed journals maps to difficult to scan and read. and the
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6. Research Design:

Well structured questionnaire designed is an important step in the research
procedure as it allows the respondents to help accurate answer. This help
to accumulation of information and data accuracy and later data analysis
with the optimum level of reliable and generalised results.

With the aim of obtaining user response in the context of assessment; a
questionnaire was developed and administered anonymously to evaluate
the number of students who prefer and consider easier with a new search
engine (Summon) and to assess the satisfaction of students who use the
search engine (Summon).

7. Data Analysis:

7.1 Quantitative Study: Questionnaire

Collected quantitative data were analyzed with the statistical packages
(Microsoft Excel) and optimum level of qualitative interpretation using a
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range of qualitative modes through interpretive approach. Graphical
presentations were performed through different graphical pattern

The questionnaire was modified according to feedback and was sent to 100
postgraduate students participants through email in the University of
Huddersfield Library online Website.

Using the Huddersfield library Web site by Mode of Study and Age:

As could be expected, analysis of using the electronic library tool by age of
students discloses strong links with the mode of study, as younger students
(especially students aged 21-35) were full-time students. As the graphs in
figure 10 illustrates, full-time students used the Huddersfield Libraries Web site
more than 4 hours a week and had a strong tendency to using technology
compared with other students, such as part-time students. Especially, there
were important differences for:

e Less than 1 hour a week. (12% compare with73 %);
e (1---3) hours a week. (19 % compare with 18%);
e (4---10) hours a week. (69 % compare with 9%));

However, there was quite a similar number for using the Huddersfield library
website between(1—3) hours a week (19% compared with 18%); notably,
younger students were more likely to use the Huddersfield Libraries Web
site especially the research tool ”Summon” for different reasons compared
with students aged 35+.

Age 21-35 0%
M less than 1 hour a week.
H (1---3) hours a week. 0
(4---10) hours a week. 69%

Figure (10): using the Hudders field library Web site by full-time students.
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Age35

M less than 1 hour aweek. %18

Figure (11): using the Huddersfield library Web site by part-time students.

In order to discover how students feel about using Summon Search they
were asked to state which of these statements most closely related to them:
How useful have you found Summon in your research?

Students’ satisfaction in using the search tool**'Summon* by

Gender
%
m very useful. Male
H Not very Useful
®@" Quite useful.
Female

Figure (12): Students’ satisfaction towards “Summon” by Gender.

Age was a significant element, with older students less satisfaction than
younger learners, 10% of students aged 35+ felt satisfaction compared
with 41% 21-35-years-old as shown below. Students studying Computer
Science, Business and English were the most confident in using the
electronic tool “Summon”, whereas students studying Engineering,
Chemistry and Art Design and Architecture were the least satisfaction in
using the search tool “Summon”. Full-time students stated more
satisfaction in using the search engine “Summon” than part-time students.
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Students' satisfaction in usage the search

engine''Summon™ by Age 21-35 Age
%12
H Very useful.
%31
H Not very o
B yseful. 8

35+ Age

Figure (13): Students’ satisfaction towards “Summon” by Age

Learners were asked questions regarding the electronic tool (Summon) use
in their study. As would be expected, students describing themselves as
satisfaction and it was very easy to use Summon search than students who
considered they were not satisfaction with using “Summon”. The
significant factor with students using (Summon) was so easy use to access
e-resources concerning their subjects as in Figure (14), the percentage was
65% and 19% compared with other students who stated that the search tool
“Summon” was not easy to use and they need instruction before they could
use the search engine efficiently, as illustrated in the graph below.

How easy to use is Summon Summon is

difficult to use.
Not very easy.

16% _\ 0%
Quite easy.
19% Very easy.
65%

Figure (14): The search tool” Summon” is easy to use.

In general how relevant are the documents you find during a Summon
search?
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%0 %0

B Most of them are relevant.
B Some of them are relevant.
Only a few of them are relevant.

B None of them are relevant.

Figure (15): Students’ satisfaction towards “Summon”

As illustrated in figure 16, most students both females and males have been
using “Summon”. They were able to find relevant information on their
research topic. The percentage was (72) compared with other students who
stated that they find it is necessary to look at irrelevant materials on their
research topic.

Features that you would like to see are essential to be added:
B A) Search using tags.

M B) Search by a tag or

%0 Keyword"cloud".

c)Boolean search
facilities.

Figure (16): Features to your research would be useful additions to “Summon

The figure shows the results for the useful of features additions to summon
search. The most important feature on the search page according to
students’ Search by Tag and in second place is Search by Tag clouds. The
lowest score being with feature (C) (see Figurel6).
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8. Conclusion

The overall intention of responses to the survey regarding the use of the
Summon was not positive or negative, it was middling. Answer to open-
ended questions indicated that there is chance to apply these techniques to
increase more students’ involvement, attentive, and motivation. The lack
of adequate capability was reported to be a problem by some participants.
However, respondents expressed the hope that additional activity related
to Summon would be available on their library in the near future.
The electronic searching tool is one of a growing number of devices which
offer students shared workspace, thus encouraging interactive and
collaborative learning. The incredible development of Web resources and
services have become a motivation for many studies and for Universities
to invest on developing new search engines or adding new features and
abilities to their search engines. Researchers have focused on Web page
structure to increase the quality of search.
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ABSTRACT
A software project is likely to face various kinds of risks throughout its
development process. Identifying and managing these risks is very critical
for the project to be successful. In software project risk management, there
are various tools and techniques that are employed to mitigate and reduce
risks. A successful manager is one who makes use of these tools and
techniques to safeguard the project into a successful finish. This paper
presents, in an easy to understand terms, a comprehensive summary of the
risk concept, types, their effect on project success, and the processes to
identify and mange them as suggested by well known risk management
models. It gives the readers an overview of the software risk management
activities that are executed in the course of managing the risks that
software projects are likely to face. The contribution of this paper is to help
those interested in the area of software risk management to gain an overall
understanding of the area. It should be of immense help to the software
engineering community, because of its simple and illustrative way of
presenting the activities of managing software project risks.
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1. INTRODUCTION

Software projects are like any other projects in other engineering fields.
They must be managed to ensure that they will meet their expectations.
The goal of any project is to deliver, in time and within the budget
constraints, a product that meets its customer's needs and expectations. The
essential factors of project success are the quality, the time and the budget.
The lack of risk management results in schedule slippage, budget overrun,
unsatisfactory quality of the product, failure to accomplish company
business goals of the project, and disappointment of the employees.
Present software projects are often facing expanding and changing client
demands and are put under cost and schedule pressures. Systems are
growing in size and become increasingly complex. [1].

Consequently, despite of the progress in technology, the software
engineering project management still faces similar problems as was in
earlier years. The requirements are not defined precisely which results in
the expansion of the system scope or in rejection of the final system.
Technical difficulties are continuing to effect software projects. The
resulting software is constantly error-prone, the cooperation among the
project members is often poor and the expectations of the clients are not
satisfied. Altogether, it calls for some significant improvements to the
software engineering process to ensure project success. One of such
innovative approaches is managing the risks that the software project is
likely to face, and hence minimizing project failure.

390 Copyright © ISTJ 4B ghaa pohll (G48a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M




International
Science and Technology

Journal A5 g Al o glall et e e o b ) Q
Al asiall dsal) Alaal July 2018 s ISTJA /\

A aially ald ae iy ot 450 g

This paper presents, in an easy to understand terms, a brief and
comprehensive summary of the software risk management process. It
gives the readers an overview of the software risk management activities
that are executed in the course of managing the risks that software projects
are likely to face.

This paper is organized as follows. In Sec.2 we define risk and explain
what type of risks software projects are likely to face. In Sec.3 we present
the software project failure rates in one of the leading software producing
countries around the world, which demonstrates the importance of risk
management. In Sec.4 we talk about the risk management concept and its
effectiveness in the software development life cycle. In Sec.5 we present
the risk management process characteristics and describe two commonly
used approaches for risk management. The detailed activities of the risk
management process are described in Sec.6. Finally, concluding remarks
are given in Sec.7.

2. RISK AND RISK TYPES
In the Oxford English dictionary risk is defined as "a possibility of
suffering harm, loss or injury." It is also defined as "a measure of the
probability and severity of adverse effects." In the Software Development
Life Cycle (SDLC), risk can be defined as “a measure of the probability
and severity of adverse effects inherent in the development of software that
does not meet its intended functions and performance requirements.” [2]
Risk is a future event that we prefer not to have happen. So, it is something
that we can anticipate but cannot be sure of its occurrence. However, a risk
has three characteristics that we strive to predict [3]:
e The probability or likelthood that loss or damage will occur.
e The expected time of occurrence.
e The magnitude of the negative impact that can result from its
occurrence.

The seriousness of a risk can be determined by multiplying the
probability of the event actually occurring by the potential negative impact
to the cost, schedule, or performance of the project[9]:
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Risk Severity = Probability of Occurrence % Potential Negative Impact

Thus, risks where probability of occurrence is high and potential impact
is very low, or vice versa, are not considered as serious as risks where both
probability of occurrence and potential impact are medium to high.

Project managers recognize and accept the fact that risk is inherent in
any project. They also recognize that there are two ways of dealing with
risk. One, risk management, is proactive and carefully analyzes future
project events and past projects to identify potential risks. Once risks are
identified, they are dealt with by taking measures to reduce their
probability of occurrence or to reduce their impact. The alternative to risk
management is crisis management. It is a reactive and resource-intensive
process, with available options constrained or restricted by events [1].
Software project risks can be categorized as follows [1]:

Project risks — these are risks that affect the project schedule or resources.

Product risks — these are risks that affect the quality or performance of the

software being developed.

Business risks — these are risks that affect the organization developing the

software.

Among the types of risks that a software project might encounter are [2]:

e Technology risks — these are risks that derive from the software or
hardware technologies that are used to develop the system.

e People risks — these are risks that are associated with the people in the
development team.

e Organizational risks — these are risks that derive from the
organizational environment where the software is being developed.

e Tools risks — these are risks that derive from CASE tools and other
support software used to develop the system.

e Requirements risks — these are risks that derive from changes to the
customer requirements and the process of managing the requirements
change.

e [Estimation risks- these are risks that derive from the management
estimates of the system characteristics and the resources required to
build the system.
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3. SOFTWARE PROJECT FAILURES

The failure rate of software projects is high, as shown by numerous surveys
conducted in the IT industry. The overall statistics on software project
failures of US software projects as reported by Standish Group over the
years 1994-2009 is presented in Figure 1 below.

The Chaos Report (Standish Group) on IT

Project survey

IT Project Year [Year |Year |Year |Year [Year |Year (Year
2009 (2006 2004 2002 (2000 [1998 (1996 (1994

Successful 329 35%9%| 29%| 349 28%| 20%| 27%| 16%
Challenged 449 199 53%| 15%| 23%| 28%| 40%| 31%
Failed 249 46%| 18%| 51%| 49%| 46%| 33%| 53%

»Successful: delivered on time, on budget, with required features and
functions

»Challenged: late, over budgeted, and/or with less than the required
features and functions

»Failed: cancelled prior to completion or delivered and never used.

Source: http: //www.pmhut.com/the-chaos-report-2009-on-it-project-failure

Figure 1. Failure rates of US Software Projects 1994-2009 [4]

Although the situation may seem to have improved over the years, the
success rate of software projects is still far from being satisfactory. The
success rate of software projects over the nine year period between the
years 2000 and 2009 has, obviously, hardly improved. Risk management
aims at increasing the chance of success of software projects by early
identification of project risks and effectively mitigating their negative
impact on project success.

4. RISK MANAGEMENT

Risk management is regarded as the distinguishing aspect of successful
projects. It has lately received wide attention in the software engineering
field and has become an area of much research by concerned parties. Risk
management is about understanding the internal and external project
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influences that can cause project failure. It is about changing our attitude
towards risks [5]. A project without risk management faces serious
problems, (the deadline is not met, the budget is overrun, the quality is
poor). The need for risk management is illustrated in Gilb's risk principle,
"If you don't actively attack the risks, they will actively attack you" [6]. A
project with risk management aims at early identification and recognition
of risks and then actively changes the course of actions to mitigate and
reduce these risks. The lack of managing risks exposes a project to a great
risk of failure.

Much work on risk management has been already done. However,
Implementing risk management involves inserting the risk management
principles and practices into the software development life cycle process.
Risk management begins with the exploration of the concepts leading up
to acceptance of a software development project and continues throughout
the life cycle until the product is delivered.

Effective risk management requires establishing and following a
rigorous process. It involves the entire project team, as well as requiring
help from outside experts in critical risk areas. Because risks will be found
in all areas of the project and will often be interrelated, risk management
should include hardware, software, integration issues, and the human
element [7].

An important demonstration of where risk management is most effective
during the life cycle of the software development process is shown in
Figure 2 [8]. It's reflected through the demonstration of the relationship
between risk and the dollar value of the project over the life cycle. The
project investment gradually increases through the end of the requirements
phase. The concept and system exploration along with requirements are
the first three life cycle phases and are the phases where project planning
has the greatest impact on risk mitigation. The inherent project risk is
highest in these three phases and drops through project execution.

Design, implementation and installation phases have the highest project
execution risk reduction potential. The final three phases, operations and
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support maintenance, and retirement, have the lowest software
development risk and the highest dollar investment. These three phases
derive the highest risk impact from the product market. The part of the
figure labeled “Area of Highest Risk Mitigation Impact” covers
requirements, design, implementation and part of installation. This is the
area of the project where the project manager has the most impact on risk
mitigation. As long as risks are determined and mitigated, the amount of
risk will smoothly decrease and the project investment will continue on its
predicted path. If risks are not identified and mitigated, the project cost
will rapidly increase.
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Figure 2. Project Risks during the Life Cycle

5. RISK MANAGEMENT PROCESS CHARACTERISTICS
There are certain characteristics that the risk management process

should account for to be successful. These characteristic are common to
various risk management paradigms. These are:
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Planned and structured risk management process.

Integration of the risk process with the acquisition process.
Developers, users, and all other stakeholders work together closely
to implement the risk process.

Continual monitoring and reassessment of the risk management
process.

The cost, schedule, and performance elements of the project have
defined set of success criteria.

Metrics are defined and used to monitor effectiveness of risk
management strategies.

Formal documentation of all facets of the risk management
program.

Communication and feedback are an integral part of all risk
management activities.

Commonly used approaches are Barry Boehm's Risk Management

paradigm, and the Software Engineering Institute's (SEI) Risk
Management paradigm. These are briefly described next.

5.1 BARRY BOEHM'S RISK MANAGEMENT MODEL
Barry Boehm is a pioneer in software risk management, developing his
risk management methodology in conjunction with his risk driven spiral

development model. Boehm offers a six step risk management process
(Figure 3), composed of two main steps, each divided into three sub-steps
[91[10]:

risk assessment, consisting of
o identification of those risks likely to cause problems.
o analysis to determine the loss probability and loss
magnitude for each risk and to develop a compound risk.
o prioritization to rank the identified risk items according to
their compound risks.
risk control, consisting of
o management planning to bring the risk items under control.
o resolution to eliminate or resolve the risk items.
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o monitoring to track the project's risk reduction progress and
to apply corrective action where necessary.

Boehm proposes sample tools for use at each of his steps. For more details
on Boehm's model see [9].

Risk Identification Checklists
Decision-driver analysis
Decomposition
i Performance models
Risk Assessment | Risk Analysis Cost models

Network analysis
Decision analysis
Quality-factor analysis

Risk Prioritization RiK i
Risk Risk leverage

C d-risk reductio
Management ompoun: uction

Byying ir}fonnation
Risk Mgt Planning B

Risk reduction

Risk-element planning

Risk-plan integration

i Proto S
Risk Control Risk Resolution Simulta\;?:m

Benchmarks
Analyses
Staffing

Risk Monitoring Milestone tracking

Top 10 tracking
Risk reassessment
Corrective action

Figure 3. Barry Boehm's Risk Management Model

5.2 SOFTWARE ENGINEERING INSTITUTE's RISK
MANAGEMENT MODEL
The Software Engineering Institute's Risk Management Model is

composed of five steps as shown in Figure 4, with the risk identification
step being the first step [11].
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Communicate

L~ L

Figure 4. Software Engineering Institute's Risk Management Paradigm

The activities are executed within a framework for risk communication
and risk documentation.

The SEI emphasizes that effective implementation of the risk management
requires recognition of the process specifics and compliance to some good
principles and practices. It has defined seven key principles for risk
management [11].

The SEI also emphasizes the need for comprehensive software tool support
within the entire risk management process.

6. RISK MANAGEMENT PROCESS ACTIVITIES

The process is iterative and should have all the components shown in
Figure 5. There is a feedback loop from the monitoring activity that allows
planning and the other activities to be redone or controlled by actual
results, providing continual updates to the risk management strategy.

Planning P- Assessment Handling H Monitering I
I Identification Analysis | I

Risk Documentation
e }-

Figure 5: Risk Management Process Components
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The interactions of the overall risk management process components
are demonstrated in figure 6 below. The process starts with planning a
strategy for identifying risks and evaluating and prioritizing them. A risk
management plan is then created to contain risks. Contingency actions that
are taken if triggers indicate a risk is turning into a problem are also
provided for in the risk management plan. The tracking step involves
monitoring the status of containment actions as well as the status of known
risks. It reveals important information for updating the risk management
plan. That is, closing the no longer threatening risks and providing for the
new identified ones.

Contingency
Actions

Prioritized Risks Risk Management Plan
Plan 0.000.!.!0:
Analvze 2 | informati Containment| :
y D g nformation Actions :
"8 Status :
< ;
Risks = |dentify Track ry :
New/ .
Closed Trigger |Status
Risks :

A

Figure 6: Risk Management Process Components Interactions

The following sections provide more information on the above risk
management process activities.
6.1 PLANNING

A viable risk management plan can mean the difference between
success and failure. Risk planning includes developing and documenting a
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structured, proactive, and comprehensive strategy to deal with risk. Key to
this activity is establishing methods and procedures to do the
following[12]:

arwNE

Identify and analyze risks.
Develop risk-handling plans.
Monitor or track risk areas.

Assign resources to deal with risks.
Risk reporting and communicating.

A generic sample risk management plan can be found in Appendix B of
the "Risk Management Guide for DoD Acquisition" [12].

6.2 ASSESSMENT

Risk assessment involves two primary activities: risk identification and
risk analysis. Risk identification is actually begun early in the planning
phase and continues throughout the life of the project. The following
methods are often used to identify possible risks [13]:

Brainstorming.

Evaluations or inputs from project stakeholders.

Periodic reviews of project data.

Questionnaires based on taxonomy, the classification of product
areas and disciplines.

Interviews based on taxonomy.

Analysis of the Work Breakdown Structure.

Analysis of historical data.

When identifying a risk it is essential to do so in a clear and concise
statement. It should include the following two components [1]:

1. Condition: A sentence or phrase briefly describing the situation or
circumstance that may have caused concern, anxiety, or
uncertainty.
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2. Consequence: A sentence describing the key negative outcomes
that may result from the condition.

An example of a risk statement is shown in Table 1.

Table 1: Risk Statement Example [14]
CONDITION Customer submits requirement changes even
though we are in the design phase and the
requirements have been base lined.
CONSEQUENCE Changes could extend system design cycle and
reduce available coding time.

The second step of assessment is risk analysis. This is the process of
examining each risk to refine the risk description, isolate the cause,
quantify the probability of occurrence, and determine the nature and
impact of possible effects. The result of this process is a list of risks rated
and prioritized according to their probability of occurrence, severity of
impact, and relationship to other risk areas [2].

Once risks have been defined, and probability of occurrence and
consequences assigned, the risk can be rated as to its severity. This
facilitates prioritizing risks and deciding what level of resources to devote
to each risk. An assessment model using risk probability and consequence
levels in a matrix to determine a level of risk severity is described in [5].

6.3 HANDLING
Risk handling is the process that identifies, evaluates, selects, and

implements options for mitigating risks. Two approaches are used in risk
handling. The first is to take some containment actions which employ
options that reduce the risk itself. This usually involves a change in current
conditions to lessen the probability of occurrence. The second approach,
contingency action, is often employed where risk probability is high, is to
use options that reduce the negative impact to the project if the risk
condition should occur. Improving jet engine maintenance and inspection
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procedures to reduce the risk of in-flight engine failure is an example of
the first approach. Providing a parachute for the pilot, to reduce loss if the
risk condition should occur, is an example of the second approach [6].

Basically, there are four options available for risk handling options:

Risk avoidance: changing the strategy to avoid a particular risk from
affecting the project. Risk avoidance may result in not doing the project at
all.

Risk transfer: 100k for someone else to take the risk.

Risk mitigation: take some immediate, proactive actions to reduce the
risk probability or the impact of the risk.

Risk acceptance: decide to live with the risk but plan for contingency
action to take if the risk becomes a reality.

6.4 MONITORING

Risk monitoring is the process of continually tracking risks and the
effectiveness of risk handling options to ensure risk conditions do not get
out of control. This is done by knowing the baseline risk management
plans, understanding the risks and risk handling options, establishing
meaningful metrics, and evaluating project performance against the
established metrics, plans, and expected results throughout the process.
Continual monitoring enables new risks to be identified if they become
apparent over time and risks that are no longer a threat to be closed. It also
causes contingency plans to be implemented when triggers indicate the
onset of a problem. Further monitoring reveals the interrelationships
between various risks [3].
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The monitoring process provides feedback into all other activities to
improve the ongoing, iterative risk management process for the current and
future projects.

6.5 DOCUMENTATION
Documentation of risk is very essential for the current, as well as future,

projects. It consists of recording, maintaining, and reporting risk
management plans, assessments, and handling information. It also includes
recording the results of the risk management activities which provides a
knowledge base for better risk management in later stages of the project
and in other projects [3]. The documentation should include the following
information[x]:

o Risk management plans.

e Project metrics used for risk management.

e Identified risks and their descriptions.

o The probability, severity of impact, and prioritization of all known
risks.

o Description of risk handling options selected for implementation.

e Project performance assessment results, including deviations from
the baseline plans.

o Records of all changes to the above documentation, including
newly identified risks, plan changes, etc.

7. CONCLUSION

In effective risk management, risks are identified, analyzed, and
prioritized. Plans are then made to mitigate and reduce the impacts of those
identified risks. Intensive, continuous, and different means of
communication should take place between the project stakeholders during
the monitoring process of the risk mitigation actions. The monitoring
process reveals the current status of the risks that are identified for actions
and the effect of the actions taken to mitigate them. It also uncovers new
information that can be used to update or modify the risk management
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plans. This information is very vital for effective and better use of the
project's resources.

Risk management is a continual set of activities that is an absolute
necessity for the success of any software project. Regardless of the
complexity and the technological challenges involved, a systematic
approach towards risk management can improve the chances of success of
any Software Project.
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