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Abstract:
This study aimed to measure the role of information technology
and itsapplications in enhancing the competitive advantage of the
Libyan public banking institutions, a descriptive analytical study in
which the researcher used the secondary sources of books,
references and scientific theses related to the subject of the study.
Independent and followp study
The study focused on the Libyan public banks, which are 5 banks.
The directors of the banks, their assistants, the directors of the
department and the heads of the departments were selected as the
sample of the study asdlmost comprehensible category of the
study. 70 questionnaires were distributed and 56 questionnaires
were valid. A number of recommendations, most importantly that
most of the study vocabulary trends were positive on the role
played by information technodyy and its applications in enhancing
the competitive advantage of the banking institutions under study,
namely, plastic cards, electronics, ATM, fast transfers, and The
researcher recommended the need to work on the development of
banking institutions byntegrating this technology to develop them
and achieve better services than it is now for the customer who
suffers from the decline of these services.
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Abstract:

The industrial Sector is one most important strategic Sector that
effectively contributes in developing the national economy.

Due to the significance of the industrial its contribution to G D P,

The nationakrailer Company was selected focusing on a problem
can identified as the inefficient investment of available resources
by local industry firm and weak market share in the maintenance
planning processing compared with the unplanned maintenance.

The study aned to clarify the scientific concept of strategic
planning and the extent of its culture among the managers of this
company, its significance and degree of utilization in this firm.

Furthermore the degree of participation in the development of
strategicplans and the ability to adapt to internal and external
environmental changes, which have to be considered to develop
this plan.

In order to achieve the objectives of the study, a descriptive

analytical method and a comprehensive survey method were
adoped, prepared economical schedules and spreadsheets, to
studying the effects of the unplanned equipment's layover.

ny Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gyt A0 sy
Science and Technology Journal VolUME 1 9P C /T K st e s Tk e

hu1 . &= I aA y¢ = October2 091 D3 H ISTJ}\Q

The research concluded that, the managers of this industrial
company unaware with the scientific concept of strategic planning
in the company,but they have positive attitudes towards its
advantages.

Due to lack abilitiesskills and unreadiness to develop the strategic
planning and its implementation in industrial company.

The study recommended that, the need to adopt of concept of
strategicplanning as a modern management method to help the
company to adapt to its internal and external environment, and
using planned system yearly precede maintenance processing, due
to the discretionary budget for planning and controlling direct and
indirect osts.
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ABSTRACT

The aim of this paper is to introduce Fast Fourier's technique to
analyze the vibration signal of a gearbox, when it is on good
condition and after malfunctioning. It was observed that the
amplitude of the vibration signal in the time domain increased with
the failure, but it is difficult to diagnose the fault directly. When
using the Fourier technique, the amplitude of the related frequency
- mesh frequency was clearly observed and the side frequencies
showed a fault in the gears. Fast Fourier's is @kgand easy
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technique, it is a good indicator of detection and diagnosis of faults
in the gears.

Keywords: Condition monitoring, vibration analysis, Fast Fourier
technique
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Abstract

This paper presents practical steps to design, implement, and test a
Graphical User Interface (GUI) which is used to predict cutting
forces of enemilling operations where helical cylindrical end
mills are used. The MATLAB software was used to design and
implement the GUI that has been designed based on a mechanical
istic approach of cutting force prediction. The mechanical istic
approach considers an instantaneous area of undeformed chip and
a differential length of the cutting edge in cutting force pitaahc

The mechanistic approach also relies on cutting force and edge
force coefficients which were obtained from real -emtling
operations using the same emdling tool to cut the same metal
under the same cutting condition since these coefficients are
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affected by the geometry of the emdll geometry, the type of
metal to be cut, and the type of the applied cooling approach.

The developed GUI was verified by real andling operations

and the results showed a great convergence (small error) between
the predicted (theoretical)cutting forces and particle cutting forces
obtained from the real erndilling operations.

This GUI can be used to predict the cutting forces of any end
milling operations as long as similar helical endls are used to

cut the ame material under the same condition. The GUI can also
be used to develop jigs and fixtures, to increase-naifithg
productivity, and to improve enahilling quality.
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Abstract

The study aimed to propose a framework to implement the Build,
Operate, and Transfer Contracts for Libya reconstruction. In order
to achieve the study goals the analydescriptive and induction
approach were adopted. The study concluded that there is a
suitable land to attract the investors and implementing the B.O.T
system in Libya, the B.O.T Contracts are the accepted choice and
attractive to reconstruction the infrastture in Libya such as:
Energy Projects, Transportation Projects, Water and Gas supplies.
The most applicable projects in B.O.T system are Energy, water
desalination, Transportation, and water supplies. The B.O.T
Contracts are the optimum solution to eip the infrastructure in
Libya, the lack of knowledge in Legislations and mechanism of
implementation are the negative factors that reduce opportunity of
the B.O.T Contracts utilization. Eventually, the study a framework
to implement the Build, Operatand Transfer Contracts for Libya
reconstruction.
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ABSTRACT

In this paper, the effect of fluid flow adine NASA 4412 2D wing
section was studied, using numerical analysis by CFD software to
predict aerodynamic performance coefficients on the wing section
at different attack angles (0,3, 6,9).

The dynamic forces represented by the lifting and drag forces
express the airfoils aerodynamic performance coefficient, which
are variable valuesy changing the attack angles. The results show
that the higher the angle of attack, the greater the difference in the
pressure coefficient on the upper and lower airfoifeges. With

the results of laboratory experiments and numerical analysis
available on the NASA4412 model, it can be inferred by the
computational methods of the computational fluid dynamics
program to find the characteristics of aerodynamic performance
coefficients that can reduce the dependence on wind tunnel for
testing. Rat and that will save money and time.

Keywords Computational fluid dynamics, NASA 4412, |lift
coefficient, drag coefficient
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Abstract

The importance of information security led to the evolution of
cryptography. Cryptography aims a keeping information secure.
Encryption is the process of converting a plain text into cipher text
and decryption is the process of getting back the originabage
from the cipher text. Cryptography provides confidentiality, as
well as authentication, integrity and nogpudiation.

The strength of a cryptosystem relies heavily on the key used in
the encryption/decryption process. It is the key size thaemdk
difficult to perform a brute force attack. However, this requires
more processing power and increases the complexity of the
algorithm. Cryptosystems implemented based on elliptic curves
can provide the same level of security but with smaller keg size

This paper introduces two cryptographic algorithms using
elliptic curve and compares them with two novel algorithms that
base on Elliptic Curve DiffieHellman Key Exchange. Our
experimental results of the proposed algorithms show valuable
improvemats in the performance compared to those algorithms
pervious proposedWhere a simulation program will be written
using Java platform and using Netbeans integrated development
environment (IDE) to get results.

1. Introduction
Cryptography enables you to storsensitive information or
transmit it across insecure networks (like the Internet) so that it
cannot be read by anyone except the intended recipient.
Cryptography has been an important tool in securing transactions
for thousands of years. It was origlly intended to disguise
messages so that adversaries could not acquire or alter sensitive
information.  Cryptography involves encryption, which is the
conversion of plaintext to an unreadable format known as
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ciphertext. If the cryptosystem is securejyoan entity with the
secret key can decrypt the ciphertext and convert it back to
plaintext. Since its origination, cryptography has been divided to
include two types of cryptosystems: symmetric and asymmetric.
These terms define whether the cryptosystises a single key or a
pair of keys for encryption and decryption.

The discrete logarithm problem (DLP) is said to be difficult in
addition to being the hard direction of a emay function [1]. It
involves the mathematical structure of groups, of Whibe
simplest definition is a nonempty set G together with a binary
operation. Let g be an element of group G. If g is a generator of
G. This means that repeated exponentiation of g (g*g*g) will yield
all elements of G. Cryptography commonly uses tlegZ p, a
finite and multiplicative group of integers modulo a prime number
p. The DLP is characterized by these elements under the following
condition:

Given a generator g of the multiplicative grouppZa prime
integer p, and another elemdntZ p, find the unique integer j in
the interval [1, p1] such thah = d mod p[1].

The inverse operation of exponentiation gnhmod p can be
computed efficiently, but it is not practical to calculgteod for
large values. This is why the DLP is a emay function and
considered a hard problem.

Elliptic Curve Discrete Logarithm Problem (ECDLP) based on
the infeasibility of computing discrete logs on elliptic curves over
finite fields, theelliptic curve discrete logarithm problem is the
security behind elliptic curve cryptography. Cryptosystems based
on the computational complexity of this mathematical problem
include ECDSA, ECEIGamal, and elliptic curve Diffiellman
(ECDH). ECDLP is snilar to the aforementioned discrete
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logarithm problem and can be thought of as an analogue to DLP.
In the ECDLP, however, the subgrofjp is replaced by the group

of points on an elliptic curve over a finite field. ECDLP is
considered to be significagtlharder than the DLP, thus giving
elliptic curve cryptosystems a greater strerughkey-bit than
their noranalogue discrete logarithm counterparts.

2. ELLIPTIC CURVE CRYPTOSYSTEMS
Elliptic curves have been studied for many years and there is an
enormousamount of literature on the subject. In 1985, Neal
Koblitz and V. S. Miller independently proposed using them for
publicckey cryptosystems. They did not invent a new
cryptographic algorithm with elliptic curves over finite fields, but
they implemented eximg publickey algorithms, like Diffie
Hellman, using elliptic curves [2]. Elliptic curves are interesting
because they provide a way of <const
of combiningo that produce groups.
familiar properties tduild cryptographic algorithms
Definition: The (ECDLP) is: given an elliptic curve E defined
over a finite field Fp, a poifd ¥ % & Dof order n,and a poirtt N
0, find the integei ¥ 1Dz p suchthatl 1 [3].
Elliptic Curves over& Brhe finite field & B, referred to as a
prime field, consists of integers in the intervalD p whereb
is a prime number. The arithmetic of this field is moddkpo that
any calculation results will fall into the finite space defined [3].
An elliptic curve% &b over a finite field& is defined by the
following equation:

9¢ @ AQ Aii Bééééé (1)
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where cfto ¥ "O and the conditom Ac ¢ Y&¢ i T A,
together with an imaginary point of infinity O, creat@m@up on
the curve.

Addition of points within an elliptic curve group will give
another point on the curve, and all multiples of points within the
group are also contained on the elliptic curve. There are three
rules that addition of points within adliptic curve group adhere
to [4]:

f 0+0=0
T Xy)+0=(xY)
T Xy)+X-y)=0

The elliptic curve includes all points (X, y) which satisfy the
elliptic curve equation modulo p (where x and y are numbers in
ECDLP Given is an elliptic cue E. We consider a primitive
element P and another element T. The DLP is finding the integer d,

wherel O ¢ suéh th&tE

P + P + éé + dRmes dP = T
where #E denotes the number of points on the curve

In cryptosystems, d is the private key which is an integer, while
the public key T is a point on the curve with coordinates

@A . In contrast, in the case of the DL problem&m both
keys were integers [4].

a. DiffieT Helman key exchange system
This system is merely a method for exchanging key. no massages
are included. The following algorithm illustrates this system Key
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exchange using elliptic curves can be done in the following
manner. First pick a large integét which is either a prime
numberD, and elliptic curve parametefsandA). This defines the
elliptic group of points% APA . Next, pick a base poirit

@h) in Ep(a, b) whose order is a very large value n. The order
T of a point G on an elliptic

curve is thesmallest positive integer n such that nG = 0 and G are
parameters of the cryptosystem known to all participants.

Suppose two communication parties, Amina and Bashir, want to
agree upon a key.

They first fix a finite field& , an elliptic curvédefined over it
and a base poifit ¥ % To generate a key, first Amina chooses a
randomAN & . which she keeps secret. Next, she calculat&s
%that is public and sends it to Bashir. Bashir does the same steps,
he chooses a random intedefsecret) and caulatesA ", which is
sent to Amina. Their secret common key is then A A% %[1].
The following algorithm illustrates this system [3].

b. The Algorithm of Diffie T Helman key exchange system

AminaandBashirfirst choose a finite field& and an ellipticcurve
E definedover it % &

They publicly choose a random base pdint %

- Aminachooses a secret random intedeshe then computes
A "™ % In addition,send it to Bashir .
- Bashirchooses a secret random integer d. She then computes
A "~ 9% Andsend it to Amina .
- ThenA "andA "are public andandA are secret.
- Amina computes the secret kByA " AA "8
- Bashir computethe secretkep A" A A",
There is no fast way to compute edB if only knows B, eB and dB,
this is ECDLP (Elliptic Curve Bcrete Logarithm Problem).
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3. Previous proposed of Encryption

In 2009 a research [5] by Sadkhan and Hamesgdduced
proposed to development of algorithms for elliptic curve
Cryptosystem. In these algorithms they have tried to benefit from
the Diffie-Hellman Key Exchange to use this key of the encryption
and decryption as follows:

a. Sadkhan and Hameedh\Igorithm [5] PA1
Suppose Amina wants to send a message & to Bashir.

Amina and Bashir Compute A" 3 Omoc.
(using DiffieT HellmanScheme)

Amina sends a messageN %to Bashir as follows:
Compute3 z 3 | T A+

Computet z - #, and sendt to Bashir.
Bashir receive# and decrypts it as follows:
Compute3 z3 | T A +.

Compute+ | T ABxEAOA M%

+ Z H# + Z4+7- - .

b. Sadkhan and HameedAlgorithm [5] PA2
Amina and Bashir Computd A" 3 o .

(Using DiffielTHell man Scheme)

Amina sends a messageN %to Bashir as follows:

Compute O i T A+ (Suchthat

gcd O h. p).

Computet z - # , and send to Bashir.
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Bashir receive# and decrypts it as follows:
T Compute O 7T A  +
Compute+ | T A .

+ z H# + Z4+2z- - .

The public keys are eB and dB where B is the base point on
%& and the secret keys for Amina and Bashir are e and d

respectively.

c. Our Algorithm I: o
Amina and Bashir Computd A" 3 oo .

(Using DiffieilHell man Scheme)

- Amina sends a messageN I %o Bashir as follows: 3
- Computey Y a¢ @ O (Suchthatged™y Y h

0 p).
- Computet z - # , and send to Bashir.
- Bashir receive#¢ and decrypts it as follows:
- Compute Y Y 11T A +
- Compute+r [ T A .
-+ z0 + zvzbh 0.
Example:

Let E be an elliptic curve define over Fp where p = 3023

and a =1, b = 2547 where (4a3 + 27b2) mod p = 282d #E =
3083. Therefore, let G = (2237, 2480) be a point on E.

To apply this system test using (Our Algorithm 1), at first we must
apply Diffie-Hellman Exchanging key
- Amina chooses a secret random integer e = 2313.
A= 2313 (2237 2480) = (934 , 29)
And send (934, 29) to Bashir .
- Bashir chooses a secret random intdigel 236.
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dB =1236 (2237 , 2480) = (1713, 1709)
And send (1713, 1709) to Amina

- Amina computes the secret key e (dB) = 2313 (1713, 1709).
edB = (2537, 1632) =S

- Bashr computes the secret key d (eB) =1236 (934, 29).
deB = (2537, 1632) =S

Now, Amina and Bashir have the same point S = (2537, 1632).

Encryption:
Amina represent the message M = (1111).

Amina computes:

+ 3 3 cuvoxpooki Anyo
+ pTBe

# +z- pmnyeppp AnYo

# pnmwo

Amina sends to Bashir the encrypted message:

C=pmntgo
Decryption:
Bashir computes:

- + z#l 1T B
=599 *p 1 wrnd 3083 = 1111
Thus, Bashir recovers the messdde= (1111).
d. Our Algorithm II:
Amina and Bashir Comput® Q6 Y i h

(Using DiffiermTHell man Scheme)
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- Amina sends a messageN I %o Bashir as follows:
- ComputeY Y aé¢@ v (Suchthat
gcd Y Y hO P).

- Computet - #, and send to Bashir.
- Bashir receive# and decrypts it as follows:
- Compute Y Y [T A +

- 00 + 0O + 0.

Example:
Let E be an elliptic curve define over Fp where p = 3023

and a =1, b = 2547 where (4a3 + 27b2) mod p = 282d #E =
3083. Therefore, let G = (2237, 2480) be a point on E.

To apply this system test using (Our Algorithm 1), at first we must
apply Diffie-Hellman Exchanging key

- Amina chooses a secret random integer e = 2313.
A=2313 (2237, 2480) = (934 , 29)
And send (934, 29) to Bashir.

- Bashir chooses a secret random intdigel 236.

dB =1236 (2237, 2480) = (1713, 1709)
And send (1713, 1709) to Amina

- Amina computes the secret key e (dB) = 2313 (1713, 1709).
edB = (2537 ,1632= S

- Bashir computes the secret key d (eB) =1236 (934, 29).
deB = (2537, 1632) =S

Now, Amina and Bashir have the same point S = (2537, 1632).

Encryption:

Amina represent the message M = (1111).

Amina computes:
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v Y Y cuoxpooki Anyo
L pTBoY

6 0 0 prMYpPEpE DTYo

0 ¢pwx

Amina sends to Bashir the encrypted message:
C=¢pwXx

Decryption:

Bashir computes:

0 6 va¢ Q.
=¢ p w632+ 2537) mod 3083.
=¢ ¢ v (1086) mod 3083=1111

Thus, Bashir recovers the messdge= (1111).

4. Experimental Results and Discussion

In this section we will graphically present the execution time of
each algorithm for the sake of performance evaluation for
encryption and decryption, where the time required by algorithm to
complete the operation depends on processor speed, less the time
algorithm takes to complete its operation better it is.

a. Execution Time of Encryption

Figure (1) shows the difference ixezution time (Milliseconds)

for encryption between our proposal algorithms (algorithm I,
algorithm 11) and Sadkhan and Hamee
where the result based on the execution time of the encryption

with size 16 and 32 KB ofFigure 1 shws the result based on the

execution time of the encryption with size 16 and 32 KB of text
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files. It shows that the execution time for our proposal algorithm
approximatelygives similar results to PAland PA2 algorithms,
whereasa | gor i t hm took @ss tinge wbep @ sompared
to those of PAL, PA2 algorithms and our algorithm 1.

b. Execution Time of Decryption

Execution time (Milliseconds) for decryption to our proposal
algorithms and PAL, PA2 algorithms is shown in Fig. (2).

Where the result based on the execution time of the decryption
with size 16 and 32 KB of text files. and shows that the algorithms
| performance closely toPA1 and PA2 algorithms, while algorithm
Il took less execution time from PA1, PA2 Algorithm.

= 7.00
2 6.00
3 5.00
g >
o 400 m 16KB
%5 3.00 -
GEJ 200 - m 32KB
= 1.00 -

0.00 -

A2 Algorlthm I Algorithm I
Fig. 1. Encryption execution times
€ 20.00
Q
3 15.00
%
@ 10.00 m 16KB
o
© 500 - m 32KB
£
= 0.00 -
A2 Algorlthm I Algorlthm I

Fig. 2. Decryption execution time in milliseconds.
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c. Execution Time of Encryption and Decryption

Execution time (Milliseconds) for encryption and decryption to the
algorithms PAL, PA2 and algorithm | are shown in Fig. (3

As seen the result based on the total execution time for encryption
and decryption with size 16 and 32 KB of text files.

And the total execution time is minimum for Algorithm Il when
compared to thosePA1, PA2 algorithms and algorithm I.

25.00

20.00
15.00
10.00 - m 16KB
m 32KB
5.00 -
0.00 -

A2 Algorlthm I Algorithm
Il

Time of execution

Fig. 3. Tothexecution time in milliseconds

5. Conclusion
Two variations of the algorithms based on Elliptic Curve were

proposed in this paper, algorithm | and algorithm 1. we attempted
to make the algorithms more efficient and reduce the execution
time for encryption and decryption.

Based on that, the algorithm Il has less execution time in
encryption and decryption. The other algorithms, algorithm I, PA1
and PA2 performance badly because three of them use the
multiplication in their encryption process. Moreover they use
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invers operaon which takes extra time in every decryption
process, on the other hand; algorithm | does not include it.
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ABSTRACT

In this paper, the Constrained Hierarchical Agglomerative
Clustering (CHAC) algorithm was proposed to increase the
applicability of the Hierarchical Agglomerativ@lustering (HAC)
algorithm. Depending on this algorithm, the wadsigned
program was implemented to produce a proper final exam
timetable at the College of Industrial Technology (CIT). The
results of the produced final exam timetables for the last two
sanesters were accepted, and no conflicts between courses were
discovered.

Keywords: HAC, CHAC, timetablehierarchicalagglomerative
clustering, constrained.
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1 Introduction

Most academic institutions aspect the problem of scheduling both
courses and examinations every semester or tdfh
Implementing proper final exam timetable is a difficult problem,
and there are manypes of research about, as well as there are
many methods and algorithms used to solj&]it The reason for

the difficulty of finding proper final exam timetable is due to the
constraints required in the design of the tablegshsas shared
courses between students, the number of rooms, the number of
students per day and the duration of examinations. What is
required is the distribution of courses so that there is no conflict
between the courses, in the sense that the studeot @lowed to
take two exams on the same day and this is the basic constraint.

Data mining is a method of mining and extracting useful
information from large data repositori¢3]. There are several
methods in data mining such as classification, clustering,
regression, association, and sequential pattern matching.
Clustering tries to assemble the set of data items into clusters of
similar identity. There are many types of clustering and the most
influential ones can be divided into partitioning, hierarchical,
densitybased, gricbased and moddldased. In a hierarchal
method, separate clusters are finally joined into one cluster.
Generally, hierardbal clustering algorithms can be divided into
two categories: Divisive and Agglomerati\a[4].
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Data mining technigueplay an important role in many domains.
This paper proposes the use of Hierarchical Agglomerative
Clustering (HAC) with constraints to generate a feasible final
exam timetable.

2 Hierarchical Agglomerative Clustering (HAC)

Hierarchical Agglomerative clusting performs the bottomp
strategy, in which it initially considers each data point as a
singleton clustef5]. After that, it continues by merging all those
clusters until all points are comlgid into a single cluster. This
algorithm is based on a matrix called tesemblancenatrix. The
matrix initially contains the attributes between every two elements.
The algorithm collectgverytwo elements with mostsemblance
attributes and places themm one group (sugluster) and a
different matrix with smaller dimensions and updated attributes
valuesareextracted. The process of aggregation will continue until
all the elements ansubclusters havéeengrouped inone cluster

[6]. The aggregation process of the HAC algorithm is shown in
figure 1.

@@@@2@@
(be) (ae)

(aet)
(beder

Cabeaer>

Figurel. HAC aggregation process.
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3 Constrained Hierarchical Agglomerative Clustering (CHAC)

In the classic Hierarchical Agglomerative Clustering (HAC)
algorithm, the process of clustering is continuing until all the data
are grouped into a single clus{@i. For the algorithm to be more
useful, the process of clustering is forcedstopwhen a certain
condition is obtained Therefore, the process of clustering is
constrained bythe clusteringcondition, and the process will
continue only if the clustering condition is satisfied.

In our case, the components and the attributes resamblance
matrix are course names andmker of students in joint courses
respectively. The clustering condition will group courses with each
other if the students do not study the same courses, which means
that there are no conflicts between students. To understand the
algorithm, let us assumeahthere are six available courses c1, c2,
c3, c4, c5, and ¢@&nd there are eight students' s1, s2, s3, s4, s5, s6,
s7, and s8 havthe right toenroll in a maximum of three courses.
Table 1 shows the students and the courses in which they were
enrolled.

TABLE 1. Studentswith their courses

Number of First Second Third
Student|  courses course course course
sl 2 c5 c6 -
s2 1 c6 - -
s3 1 cl - -
s4 3 c5 c3 c6
s5 2 c2 c4d -
s6 2 c6 c2 -
s7 3 c4d cl c2
s8 1 c3 - -
s = student & ¢ = course
H AN Copyright © ISTJ wAmMYcs WIAK
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The resemblancenatrix is a symmetric square matrix, where the
number of rows and columns is equivalent to the number of
courses. The matrix main diagonal represents the number of
students in each course, the rest of the cells in the matrix represent
the number of studés studying the two joint courses (row and
column). The existence of zero in the cell indicates that there are
no students sharing in the two courses (no conflict). Table 2
represents theesemblancematrix that is obtained from table 1
data.

TABLE 2.Resemblancamatrix

cl | c2| c3|cd4| c5| c6
cl 1 0 1 0 0
c2 | 1 0 2 0 1
c3 | O 0 0 1 1
c4 | 1 2 0 0 0
c5| O 0 1 0 2
c6 | O 1 1 0 2
C = course

4 Algorithm

The CHAC algorithm is started with grouping the first two non
conflicting courses (0 inhe sharedcell) into subcluster and a
newly updated resemblance matrix with lesser dimensionsaand
updatednumber of students is achieved. Then, the process of
combining norconflicting sets (courses or sghusters) is
continued until the final updated resemrda matrix with no
conflicts is gained. The process of implementing the CHAC
algorithm is illustrated inthe algorithmflowchart as shown in
figure 2.
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Input Data
(Students and

|

Matrix elements = courses and sub-clusters
n= number of elements
Matrix attributes = number of students in joint elements
Build resemblance matrix M (n,n)

'

A

Scan the matrix cells

Cell attribute = 0

— —

L Combine the joint elements
Stop the combination process . o
in new sub-cluster

Get the final resemblance matrix n=n-1 (matrix with smaller
Days of final exam timetable = n dimensions)

Figure 2 CHAC algorithm flowchart

The steps of executing the CHAC algorithm can be summarized in

the fdlowing points:

a. From the first row of the matrix depicted in table 2, the c1 and
c¢3 courses which have zero in the shared cell are combined
into c1, c3 sukcluster. Then, the new matrix called the first
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updated resemblance matrix is obtained with a newbeurof
students values as shown in table 3

TABLE 3. 1st updated resemblance matrix

cl,c3| c2 | c4 | c5 | c6
cl,c3 1 1 1 1
c2 1 1
c4 1 2 0 0
c5 1 0 0 2
c6 1 1 0 2
C = course

b. From the second row of the matrix illustrated in table 3, the c2
and c5 courses which have zerdhe sharedell are combined
into c2, ¢5 sukeluster. Then, the new matrix calldte second
updated resemblance matrix is obtained aithewnumber of
stucents values as shown in table 4.

TABLE 4. 2nd updated resemblance matrix

cl,c3|c2,c5| c4 | c6
cl,c3 2 1 1
c2,c5 2
c4 1 2 0
c6 1 3 0
C = course

c. From the third row of the matrix demonstrated in table 4, the
c4 and c6 courses which have zerotlhe sharedcell are
combined into c4, c6 sutduster. Next, thenewly updated
resemblance matrix is obtained witho zero number of
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student's values. At thigoint, the process of combination is
stopped and the final updated resemblance matrix is gained as
shown in table 5.

TABLE 5: Final updated resemblance matrix

cl,c3 | c2,c5| c4,c6
cl,c3 2 2
c2,c5 2 5
c4,c6 2 5

C = course

d. In the end, the six courses are groupdd three sukclusters.
The curses of each group will be placed on a sepdagteand
the final exam timetable can be included in three days without
any conflicts between students

5 Final exam timetable application

The proposed CHAC algorithm was selected to implement a
proper final exam timetable application. The application was
designed to run undethe Windows operating system. The
software and its interfaces were developed by visual C#
programming language undéhne development environment of
Microsoft Visual Studio 2012. The SQL database has been
selected to construct database tables, relationships, and queries.
Figures 3 and 4how snapshots of the application main interface
and the produced final exam timetabéspectively. The designed
application was applied to produce the final exam timetable for
both spring 2012017 and autumn 2012018 semesters. The
results weresatisfying andno conflicts between courses were
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discovered, and all of the studehtsven't nerethan one exam per
day.
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Figure 4.The final exam timetable
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6 Conclusions and future work

This paper proposed the CHAC algorithm, which is based on the
clustering concept of HAC algorithm with an addition of a suitable
stop condition, illustrated the algorithm flowchart, summarized the
steps of generating and updating the resemblance matrik, an
applied the proposed algorithm to produce feasible final exam
timetable for two consecutive semesters at the THE. execution
process of the algorithm shows tlla¢ main diameter cells of the
generated resemblance matrix contain the total number of students
enrolled in all exams, and this numistays constant in the next
updatedesemblance matrices

This algorithm is simple in concept asdmputationand can be
easily adapted to include other final exam timetable constraints
such aghe gapbetween exams, exam difficulty distribution, aad
number of students per day. In addition, the algorithm can be
extended to generate a study course timetable at the edatation
institutions.
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Abstract

Power saving is a global concern. In electrical systems, power
factor is a crucial indicator of the efficiency of the system.
Correction of power faor brings additional benefits to the power
supplier and the consumer too. In this work, simplified formulas to
calculate power factor, the required capacitance for correction, and
the total drawn current before and after correction have been
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driven. A new complete Automatic Power Factor Correction
APFC system has been proposed, which is capable of monitoring
power. The design of the system is based on tacking samples of the
supply voltage and the total current of the system to measure
power factor(PF). PFis determined by measuring the phase shift
between the voltage and the current. Then the required capacitance
Is calculated using the driven formula. After that a capacitor bank
is switched through a relay module according to the capacitance
required usingmicrocontroller. The system has been simulated,
and the results were identical to those were calculated using the
driven formulas.

[. Introduction

Electrical energy has a great concern, and efficient managing of it
is an important issue. Power factor (PF) indicates how the
electrical load is efficient to convert the power delivered from the
source into useful work, and it ranges from zero to unify.i?
defined as the ratio between True power P and apparent power S,
True power or active power is a power dissipated in a pure
resistive load, and measured in watt. While apparent power is a
vector sum of True power and reactive power Q, and measured in
volt-ampere VA. Whereas reactive power is power dissipated in
reactive load (Capacitor or Inductor) and measured in volt ampere
reactive VAR [1,3].

The higher PF the lower current drawn from a power
supply while a load still receive the same current bexatustill
subject to the same terminal voltage, the supply voltage. When
power factor equals unity, the supply provides only True power; in
this case all the power supplied by the source is completely
absorbed. This provides many advantages to the systain
reflects several commercial benefits to the power supplier and to
the consumer. Any effort made to reducing the current to
minimum will significantly reduce the losses in cables which
proportional to current squared, this leads to reduce the cost of
cables, switckgear, transformers and generators. In addition, it
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reduces electricity bills for the consumer by eliminating charges on
reactive power; this makes extra power available at power supply.
Because of these reasons, power suppliers impose tak tower

than a certain level to encourage consumers to operate at satisfied
high PF [13].

Low power factor arise when a reactive load is applied. Most of
industrial loads are inductive such as a.c motors, arc welding
machines, and so on. Because of thast industrial loads have a
PF not exceeding 0.8, which is considered low. Poor PF happen
when inductive loads operate at no load or less than full load, this
occurs for example when a circular saw spinning only with no
cutting work [24].

~ Considering a oltage across a load ofY @ is0 0
w OE 60 w, and the current through it I®® "OOEI 0
— 0 . Power factor can calculates as follow:
. Yi @@ 001 wBI-O A6 Y
5 AN 610 O @ P

Where & ®© w j U,

And O O "0j g
The process of connecting a reactive element in parallel to the load
in aim to make PF closer to unity is called power factor correction
(PFC). Because most of loads are inductilie,dorrection is done
by adding a capacitor which is the only element have this property.
The capacitor compensates the lagging of current and makes it
closer to voltage. If an optimal capacitor value is used, it will push
the lagging current to be in pleawith voltage [4].

Automatic PFC schemes can be used to correct PF in industrial
and power distribution systems to increase stability and efficiency
[3]. There are several methods of PFC nowadays, but the use of
capacitor bank is still popular and practiced worldwide fotois
cost of installation and maintenance, and its ease of use. This
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method is more reliable because it provides the required
capacitance with very precise step setting [3,4].

[I. Calculations

Considering a load with impedance af 'Y @ O —,
supplied with source ob @ i "Q& 0. A capacitor connected
in parallel with the load to form total impedanceas shown in
Figure 1 below.

Ig I
—_— -
R
V,, sin(wt) V C,-D Zr = el
L
Figure 1: Load and capacitor connected in parallel
Total impedance equdls™ '@ as follow:
. Y @ 8 D% O
W — = ; — =
Y @ 0w Y 0w
V% O i} Y 0 ©

Y 00 O Y 01 ®©

w : = = q
Y W W
&g Yo YO ® © Yo Yoo YO
P2 TNTE Y & o
YO .

. S T 0" i

Y W W
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When 0 "O p , this means that- T, or the imaginary part of
@ equals zero, which means that:

Yo O ©® Tt Y OO © Tt

.Y o .10
W — 1 0 ———

Oni ©Q T

Co

5
. 0
)

Which show that the capacitor value increase with decreasing of
inductance. This means the required capacitance increase with
increase of inductive loads, and this is also applied to resistive
loads in presence of inductive loads saeries. Figure 2 below
shows a curve illustrates the relationship between PF and
capacitance for load op Q.
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Power Faclor

] 50 100 150 200 250 300 330 400 450 500

Capacitance 1n micro-Farad

Figure 2: Power factor versus capacitance

The capacitance can be a function of PF as follow:

5 0 'A) wOEL OEF UWp wé —
O 1O 1 ® 1 ® 1T ®
Vp 0O
w U
1 ®

Equation (5) represents the capacitance as a function of power factor
and the magnitude load impedance. The load impedance can be
calculated @ dividing the source voltage by the load current.

Il. Simulation

The schematic diagram of the proposed automatic power factor
correction APFC and power monitoring system is illustrated in
Figure 3 below.

A step down potential transformer PT (10:1) is used to take a
sample of voltage source. Its output is processed by zero crossing
detector ZCDB1, this detector converts the sinusoidal wave into
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square wave ofo p @ (from mMwto p Q). A stepdown
current transformer CT (100:1) is used to take a sample of the

source current.
ORI W copte Jor | Co )
- r
ZCD 1 & l Microcomrolier\

Figure 3: Schematic diagram of the APFC system

| Ammeter I

The output from CT is connected to current controlled voltage
source CCVS, then to zero crossing detector ZCDwhich
converts the sinusoidal wave into square wave. The both square
waves are input to AND Gate. The Gate output is a square wave
with duratian represents the time when voltage and current waves
are both positive. AND gate output and ZQ@Doutput are
connected to microcontroller digital input through a voltage
divider to drop the peek value to 5 V. Microcontroller computes
duration of each waveluration of ANDGate output and duration

of ZCD-1 are”Y and”Y respectively, time difference between the
two durations isY Y “Y.Then the phase shift between the
voltage and current waves can be calculated using the formula

2o e —

Zp P RQQI QQ 0

After that, power factor can be calculated whdré0 A T-O.
According the 0 "®@alue, microcontroller switches the relay
module to correct the PF. Microcontroller calculates capacitance
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value using equation (5), whered depends on phase angle
—or 0 "Q And the magnitude of load impedance is calculated by
measuring load cuent. Load current is measured by an ammeter;

the ammeter output is supplied to analog input pin of

microcontroller. By applying the relationshigy @ -

¢ G T in case of source voltage & ¢ 6 the magnitude of load

impedance is calculated. Aft determiningd, Y and® can be
calculated as follow:

@ OzOEFANdY @ zAT-O0 2070 X

The used capacitor bank is formed from several capacitors
connected in parallel. Their values abe ¢ * 'O h &
nphcho B8 to form maximum value ofB ¢ * "Oln practice, a
standard values can be used (1,
is clear from figure 2 that PF is not sensitive much to change in C
in the vicinity of that value in which the "O p. For load of@

‘@m the exact capacitance fob™O p is6 ¢ v L O If
capacitance value used is in the range;oft v '@ o 1TV "Cthis
means that error in C value isu 11 "Or 20%, which seems large
error, but PF sill more thar®o ¢@.So, capacitors with small values
less than ¢ "©an be eliminated to save relays and
microcontroller output pins.

The complete system is simulated as demonstrated in Figure 4
below.
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Figure 4: Simulation of the APFC system

V. Results and Discussion

Considering aload op @m p 10 @ omh0 ¢ & Y 'O,
supplied with ¢ ¢ i w voltage source, the load current will be
¢ ¢ v @ o. The exact capacitor value required to correct power
factor to unity is calculated by equation @), 0j @

T ujipyt v p WO

Before correction (without capacitors ot aWwitches off),
duration of ZCD1 signal”Y p 1@ i , while AND-Gate signal
duration”Y xa i . So, time difference between them”6
Y'Y pTmi xa&ai od&i. By applying equation (6) to
Zp prmu t. Figure 5 below

calculate phase shift
shows the both signals.
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Figure 5: ZCD1 & AND Gate outputs before correction for 66tj8oad

And the voltage and current curves experience the same phase shift
as they should be. Figure 6 shows both waves.

150 150
Z 100 3ms 100
o
3 8
5 50 50
= ° 5
2 oo \\ e
= =3
= T

(=]
= 50 50 &
i= =
2 0o 100
O

150 150

0o 10.0m 20.0m 30.0m 40.0m 50.0m
Time (s)

"E Channel A el Thannsl B

Figure 6: Voltage and curremaves of the supply before correction for
6+j8 load

And after correction, both signals are in phase. The outputs of
AND Gate and RCEL output are shown in Figure 7. The period of
each signalisY ¢mi "Q v fOq.
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Figure 7: ZCD1 & AND Gate otputs after correction for 6+§gload

The voltage and current curves are in phase too, as shown in
Figure 8. At the beginning, current still not in phase with voltage,
as it is clear in figure below. This is due to the fact that the
capacitor has no chargéthe beginning.

150
=
T 100
2 s g
(=) .
= &
2 oo s
5 )
S g

[{w]

w 50 o
£ <
2 00 L 100
i

15.0 150

0.0 10.0m 20.0m 30.0m 40.0m 50.0m

Time (s)
= Channel A Hzchannel B

Figure 8: Voltage and current waves of the supply after correction for
6+j8q load
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Three different loads are tested. The simulation results and the
calculations have been done depending on the new formulas.
TABLE 1 below shows these simulation results compared with the

w

calculationsOis calculated using the equatioi® i 0. And

apparent power is calculated using the relationS¥ipQ Z

Wg el ‘Avjg¢ ppf™@ The exact camdor

value required to correct power factor to unity can be calculated by
equation (4),0 0] ®.

TABLE 1: Calculated and Simulation Results of Source Current and
Total Apparent Power Before and After Correction for Three Loads

Load 1 Load 2 Load 3
3+j4=5 53.13 | 6+j8=10 53.13 | 6+j10=11.66 59

Load Impedance L=12.74 mH L=25.47 mH L=31.84 mH
Voltage Supply 220 0°/ 50 Hz| 220 0°/50 Hz 220 0° 50 Hz
Power Factor 0.6 0.6 0.51
Reqwr_ed 510 ¢ 254 . 7 234 ¢F
Capacitance
Calculated |4 _ 44 A 22 A 18.87 A
|Before correction
Simulated B 43.97 A 21.99 A 18.87 A
before correction
Calculated |d_ 26.40 13.20 A 9.71 A
|after correction
Simulated l:,l_l 26.38 A 13.19 A 9.70 A
after correction
Calculated S _ 4840 VA 2420 VA 2076 VA
before correction
Calculated S 2904 VA 1452 VA 1068 VA
after correction
HMd  Copyright© ISTJ wAmYce NIHAK
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It is clear from TABLE 1 that apparent power and load current
have been reduced significantly after correction. Also, the total
current is much less after correction.

V. Conclusion

The new formulas has been proven, and they are helpful for
designing the system and reliable for programming the

microcontroller. The proposed APFC system is also full power

monitor, and user friendly, but it is still economical and easy to

install and maintai. The system is able to set directly the required

capacitance for correction, because it relies on equations to
determine the capacitor value. So, it switches the relays only once
every time the load changes and this leads to longevity of
capacitor's life
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Abstract
Due to the problems and stops encountered of using the aging

control systems of the most of the National Company for Flour
Mills and Feed plants, the company was urged to take serious steps
toward maintaining or upgrading their existing systems before a
total collapse of their entire production system. The first node of
the company supplying systems is the grain storage and weighing
systems at the Libyan seaports. These facilities receive grains from
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bulk ships and then weighs and store it in their stosiigs to be
distributed later. The absence of the accurate weighing system at
the seaport risks the company's total manufacturing profit. To
address this challenge, we designed and implemented a complete
automatic bulk hopper weigh system for Tripoli andsidta
seaports. The systems comply with the International Organization
of Legal Metrology OIML recommendations and also were
certified by the Libyan standard authority.

Keywords: Automatic weighing, OIML, weighing instruments.

[. Introduction

Weighing isan essential part of any seaport operation, providing
statistics and the data needed to bill accurately and guarantee the
safe unloading of the ships. Tripoli and Misrata seaports are-multi
cargo ports which handle all types of payloads. Grain is onesof th
portoés major bul k 1 mports. Wi th eac
thousands of tons, the seaport must find a way to accurately weigh
and discharge the grain without sl o\
The accumulative hopper weigh is an automatic weighing
instrument that weighs a bulk of grain by dividing it into discrete
loads, determining the weight of each load in sequence, summing
the weighing results and delivering the discrete loads to the
discharge hopper. Accumulative hopper weigh are often used to
provide better accuracy than that of belt weighers [1].

The earlier weighing systems, which used a conveyor and a
mechanical weigh hopper solution to transfer grain from the
vessels to the various grain silos, were not performing accurately.
Moreover, the ranual intervention is required at various weight
intervals; the system has inefficient data storage, which obliged all
the weighing data had to be manually written and compiled. This
time-consuming process was encountered by the fact that the
supplier is mcapable of offering any maintenance or calibration
service on the ship scales.
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By converting the existing mechanical weigh hopper and installing
load cells and a digital indicator, we presented an accurate
automated weighing solution that can offer cdrréata and
statistics of the importing grain process. The weight indicator was
accompanied by a PC with customized software to automate the
grain unloading process and to produce useful grain transfer
reports. The computer software stores weight data, tilisie, type

of grain and the names of the ship and storage silo, along with
batch cycles count and the accumulated weight, speeding up
processes and allowing the administration to access to the valuable
data.

The readers are referred to-3L for more conprehensive
metrological terminologies and standards of the accumulative
weigh hopper systems.

II. System Components

The presented automatic weighing solution composes of different
mechanical, electronic and software components as shown in
Figure 1. They lh work together to achieve the maximum
throughput.

A. Hopper Scale

In principle the hopper scale consists of a feed section with two
segments type feed gates and a weigh hopper with one segment
type discharge gate. Feeding and discharging gates areo€lectr
pneumatically controlled. The weigh hopper is located between the
upper feed section called Feed Hopper and the lower discharge
section called Discharge Hopper. The three hoppers are equipped
with level sensors.

After the feed gates have been openedptoduct flows from the
upper hopper in the weigh hopper. After reaching the target batch
weight, the feeding gates are closed and the control unit (computer
program) determines the weight of the product in the weigh hopper
(Filled weight). Then, the dibarge gate is opened to discharge the
batch from the weigh hopper into the lower discharge hopper. The
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feed hopper is equipped with level sensor to indicate that the
product is exists and ready for feeding.

The weigh hopper is also equipped with an oves@nsor that
cause the feeding gates to close, activate an alarm, and pause the
weighing operation until the overfill condition has been corrected.
The overfill sensor in the discharge hopper is to confirm that the
hopper is empty and ready to receive thaterial from the weigh
hopper.

Product Supply ! !

Feed Hopper

Level Sensor

e
Manual Air Emergency :
SwW Pressure Stop SW 1
1
! ' ' L
------------ Right
] i ' : Left  Feeding Gates o
1
1
———————— ! Level senso
-2
! Weigh Hopper
1
1
1
1
1
234 ! Load Cell Load Cell
Weight Indicator J & el — = = - -
1 Discharge Gate
1
1
1
1
Level Sensor Discharge Hopper

||

Product Discharge U

Figure 1. The components of the proposed bulk weighing system

B. Weight indicator
Weight indicator is a device that reads the small electric current
produced by the load cell when weight is applied. The indicator
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will amplify this electric signal and convert it to a readable digital
weight. We used in our design a Laumas W100 which is connected
to the PC via a serial interface H85. This standard specifies
differential signaling on two lines rather than singteced with a
voltage referenced to ground. Due to its lower logic voltage levels
and the differential connection, the data rates can exceed 10
Mbits/s depending on cable length. Maximum cable length is
commonly defined as 1200 meters.

C. Input Output Module

The data acquisition card used here is the AdvantechlP&2
DAS which has a X@hannel relay actuator and -tb isolated
digital input connected to the PC via the PCI bus. Its sixteen on
board Single Pole Double Throw (SPDT) relays are ideal for
applicdions such as device ON/OFF control or small power
switched. The PGL 76 26 s s i X-sdated digitgh inputc a | | vy
channels are ideal for digital input in noisy environments.
Additionally, in the industrial applications the high voltage is
always preseed in the around devices, thus, the isolated digital
input interface between higloltage signals from sensors and
lower voltages found in industrial control equipment such as PC is
important. The Figure 2. shows the connection between the
external input surce to one of the sixteen isolated input channels
of the Advantech PC1762.

External Internal

{>c IDI channels

Figure 2. Isolated Digital Input Connection
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D. System Controller

The industry nowadays attempts to develop and standardize
reusable, hardwasi@dependent control software. iShled to the
inventions of the programmable automation controllers (PAC) and
the industrial PCs (IPC). In point of fact, the industrial applications
have been using RRased control systems in various forms for as
long as PCs themselves. However, thera $ill misapprehension
about the reliability and capability of the Industrial PC (IPC) for
reattime control applications. In fact, the Mased control
systems provide a wide range of capability advantages among the
other control systems [4,5]. The usagf the higHevel and object
oriented programming languages became possible within industrial
control systems.

The industrial automation requires a raale system to perform
specific tasks concurrently and on time. To utilize the PC as-a real
time sysem, the control software must satisfy the two properties,
schedulability and determinism. The Schedulability indicates a
syst embs ability +to satisfy al |l d e
observer predict the systembs next
currentstate and a set of inputs [6]. With the introduction of the
Microsoft .NET Framework 4.0 and the multithreading APISs,
system timers and the task parallel library, it become achievable to
use programming language like the objecented language C# to
produce a control system that can run in +&ale environment and
execute several tasks concurrently. Figure (3) Shows a screenshot
of the control software in a real working state along with the main
system parameters.

[ll. System Operation

An overview of he sequence of operation of the system is shown
in Figure 4. The system is considered to be a discontinuous
accumulating automatic weighing device as it follows a
predetermined program of automatic processes characteristic of the
instrument. The product seighed by individual load cells, which

are totalized to determine the new product weight. All plant
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equipment, including the weigh indicator and load cell
combination must also be functioning correctly. When these
prerequisites are satisfied and the dstream plant is running in
sequence, the weigh batch is able to start its operating cycle. The

weighing process will stop if a fault is detected on any piece of
equipment.

Level Upper Bin UPB
Qo NN .o
5. gt e Ignore Level Upper Bin UPB
L (A
° Remote Control _
gl piadl
_ Feed Gate Closed FG
Air Pressure adadl) bl g
elygd b _ Feed Gate Closed FG
ight B ) G o 2 g8
VU 1 il o Rl ol Leve“?ffj‘,mﬂfm e e
b gl i 0 G 600
D gl F ® Py pepe F ("] Feed Gate Closed FG
pilbg g edlbEE Sl
s e 500 Jay 1300
| [ sy |
Accumulated Weight Discharge Gate Closed DG
el g i Al —
Level Lower Bin LWB
447200 et Q
No of Batches
<l s
WA gl o 3 0 Rl o
4+ Scale W4 Zero Range Sy il
dads 20 Xl plgs
A iﬂ - L
i il il
W4 (s J23) o5
Figure 3. Screenshot of the control software
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< Initialize System >

1

Check System readiness to start
Load Predetermined Parameters

tart Conditions n
Ready?

yes

Close Feeding Gates

I |
¥

| Wait x Second to Stabilize I
1

| Record Filled weight FW I
1

I |

Discharge Hopper: Open discharge gate

| Close discharge gate I
1

| Wait y Second Stabilize I
1

| Record Empty Weight EW I
!

Calculate
Net Weight NW = FW — EW
Accumulated Weight AW= Last AW +
NwW

next cycle |

Figure 4. Weighing operation sesnpce

A. System Parameters
All of the legal for trade weighing systems must meet the country
national regulations. The Libyan national metrology authority
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follows the International Organization of Legal Metrology OIML
recommendations. Thesecommendations are the most accepted
standards in legal metrology worldwide. The system was designed
to follow the OIML R 1071 - Discontinuous totalizing automatic
weighing instruments Metrological and technical requirements
[2].

The recommendationsalie been made for the accumulative weigh
hopper to attain the maximum performance with less error.

Table 1 shows the installed system parameters according to OIML
recommendations,

Table 1. System Parameters

Parameter value
Load cell
Keli SOB Class lll
Accuracy class 2
Maximum capacity 2000 kg
Minimum capacity 400 kg
Totalization scale interva 1 kg
Value of minimum totalized loac, min 400 kg
Maximum permissible error +1.5 kg

B. Starting and Operating Conditions

The program will check status of all the conditions below before
every batch start. If any of the conditions fails the system will not
start until it is corrected. Moreover, if during operating.,
feeding, weighing or discharging, if any of the corafis fails, the
system will pause until the condition changes its status or the
operator resume manually.

Condition Starting Status
Emergency Stop switch not activated
Air pressure high
Feed and discharge gates closed

Feed hopper sensor

(i.e. producexists ) active
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Weigh hopper sensor
C. Calculation of The (i.e.hopperisempty and ready to receive

Automatic Free Fall _products)
Compensation Discharge hopper sensor
Automatic free fall (i.e. hopper is empty and ready to receive produ

compensation is the ability to reduce a filling error in batch
weighing. The weigh hopper has a certain increase in the weight
value after the feeding gates are closed. This increase is called a
Free Fall "Q"QTo perform weighing wit small error, the free fall
setting for the setpoint must be equal to an actual free fall. To
overcome this issue, we used a technique to automatically update
the next free fall setpoint using the last four actual free falls. The
actual free fall and thaext target weight setpoints are expressed
by the following formulas.

QQ QL 00 (1)

Where'Q'(s the Free Fall"Quis the Filled Weightp Gis the
Target weight andis the cycle number of the current cycle.

The next target weiglsietpoint is then set by this formula,

00
o0 00 = 2)

Automatic free fall compensation mentioned above is very
effective when the actual free fall does not change. It should be
noted here that there are factdnattcan affect the calculation of
the actual free fall this method, such as, viscosity of the weighed
substance and inconstant flow rate due to a change of water
pressure. In such environment the fuzzy automatic free fall
compensation method can be verigefive.

We should also note that one of the reviewers ask how we derived
the formula in Equation 2. The OIML-B07 recommendations do
not specify a standard procedure to calculate the free fall
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compensation. The international standard for calibration
laboratories 1SO17025 allowed the use of-standard procedures
when necessary. Therefore, we derived the free fall formula in
Equation 2. based on several practical experiments with different
grains. This formula was approved by the customer and has been
validated appropriately before use as stated in ISO 17025.

D. Coarse and Fine Filling

To minimize the weighing error and reduce the free fall values, the
system uses two filling techniques, coarse (fast) and fine (slow).
During the coarse filling, bothfahe feeding gates are opened,
until the weight reaches the predetermined value then one of the
gate will be closed (in our system the left gate). At this point, the
coarse filling phase is ended and the fine filling phase is started as
only one of the feding gates is still opened. As soon as the weight
reaches the target weightUthe other gate will close (right gate)
signaling the end of the fine filling phase and accordingly ending
the whole feeding process.

E. System Operation Sequence:

(&) A nomal start of the weighing cycle occurs following a
process system start, or immediately following the completion
of a previous cycle.

(b) At the start of the weighing cycle, the main parameters are set
in the batching program: The target batch weightp zange,
the wait times in seconds after feeding and discharging
occurred in order to stabilize the scale. Generally these are
fixed values and will not vary between cycles.

(c) The weigh hopper is then filled by opening both the coarse and
fine feed hoppegates. The PC program utilizes the readings
from the weighing indicator until reaching the Coarse filling
weight to close the left gate, and reaching Target Weighy (
to close the right gate. Once the gates are closed, and the weigh
hopper indicatomprovides a stable unchanging reading for 2
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seconds (default value), the Filled Weigh®@ and the Free
Fall values of the current cycle are recorded, Whé&fEQ
Q0 oL
(d) The discharge hopper sensor is then checked to guarantee that

it has suffcient room to allow the product in the weigh hopper
to discharge.

(e) The weigh hopper gates are opened to discharge the product
into the discharge hopper below. To achieve an efficient cycle

time (system throughput), the sys
detemined from discharge weight in previous cycles. Once the
6Zero Range6 is reached, this act

hopper doors.

() Once the doors are closed, and the weighing indicator shows a
stable unchanging reading for 2 seconds (default value), th
Empty Weight Q2 0 is recorded, along with the cycle number,
time and date.

(9) The Net Weightg U value for cycle is calculated as follows,
eV Qv Qo (3)

The Accumulated Weight () for all previous cycles is computed
as follows,

0] ®L €0 (4)

(h) If the batching process has stopped or errors are occurred, the
PC prograncteases the weighing cycle until a further decision
i's initiated by the pOtlewise oper ato
the batch weighing cycle is continued at step (b) above.

Figure 5. shows a sequence diagram of the weight setpoints
required for the weighing sequence, where the chosen parameters
are given in Table 1. and the initial parameters are given ile Tab

2.
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Weightin KG
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lose discharge] gate Zerorange
Empty Weight EW |- = -4 = - oo dem o B
L |
tj tZ t3 tA T tS
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Figure 5. Sequential Operation for one cycle

Table 2. Initial Parameters

Parameter Default Value

Empty Weight Q O(Tare) +/- 20 kg
Stabilization timed 0 2 seconds
Coarse filling 600 kg
Target Weighto U(Fine 1300 kg
filling)
FreeFall 0 kg

IV. Results

Since the implementation of the system in 2016, more than 88
grain bulk ships were received by the weighing facilities with total
of 949,325 Tons and 951,538 batches. Table 3. shows a sample of
the unloaded data of two shiparrying wheat and corn.

Table 3. Samples of the unloaded grains from two different ships.

Ship name Shipping Cargo Start Date
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Company
i 201908-19
Constanza Ashima Wheat 11:31
End Date No. batches Accumulated Avg. batch
weight kg weight kg
201908-25
14:55 4,454 5,892,641 1,323
Ship name (S; niPping Cargo Start Date
ompany
SEA 201908-03
BRIDLE Int. Rouban Corn 1200
End Date No. batches Accumulated Avg. batch
weight kg weight kg
201908-08
12:10 5,370 7,201,173 1,341

Although the two materials have different densities, the average
weight of the single bulk batch is almost equal.

The system is annually checked by a calibration body to ensure its
legatfor-trade specifications. Figure 6 shows the accepted
permissible eors of the weigh hopper readings. This figure was
taken from the calibration certificate issued to the facility to use as
legatfor-trade instrument by a third party under the Libyan
authority.
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Figure 6. Percentage of scale error reading differenedibr@tion
certificate-2019).

V. Conclusion

A complete automatic accumulative weigh hopper system for
Tripoli and Misrata seaports was designed and implemented. The
system proved to be accurate and efficient for unloading various
types of grains. All thesystem components including the control
software were carefully chosen and programmed to comply with
the OIML recommendations. As a result of that fact, for all the
past years the system has passed the inspection and issued a
calibration certificate by #local authority.
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Abstract

The aims of the present study were to evaluate the impact
strength (IS) and fracture toughnessic{Kof nitrile butadiene
rubber (NBR) particles mixed with silicon dioxide (S)Qarticles
reinforced heatured poly (methyl methacrylate) (PMMA) denture
base material. The powder components were PMMA, benzoyl
peroxide, NBR 5% and 10 wt% and silicon dioxide &%« 10
wt%. The liquid components were 90% methyl methacrylate
(MMA) and 10% ethylene glycol dimethacryate (EGDMA).The
results showed that the IS andcKvalues of PMMA were
improved with using reinforced materials. The difference between
unreinforced PMMAandreinforced PMMA in IS and K values
was statistically significant differerf?<0.05. The IS value with
10% NBR/5% SiQ@ reached to 7.63 kJ/fand Kc value with 5%
NBR/5% SiQ reached to 2.38 MPalh when compared with
unreinforced PMMA. The additionf &iO/NBR had contributed
positively effect on the mechanical properties of PMMA denture
base material when SO and NBRwere homogeneously
distributed in PMMA. However, PMMA denture base reinforced
by NBR particles mixed with silicon dioxide are ideadkyited for
dentistry applications.
Keywords: PMMA denture base; impact strength; fracture
toughness; nitrile butadiene rubber; Silicon dioxide.

Introduction
PMMA is commonly used material to fabricate denture
base by heaturing technique since 1940s (&a et al., 2009). In
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dentistry, removable dentures are one of the most widely utilized
means to replace missing teeth (Jancar et al., 2009). It has been
successfully used as denture base material because of their ease of
processing, low cost, light weightolor matching ability, easy to
finishing and polishing. However, the denture base material is low
in strength and brittle (Ellakwa et al, 2008). The patient needs a
denture, in many cases, the most important one as the alveolar
ridges which must bear amcreased occlusion force since the bone
has generally been resorbed the force and it becomes thin due to
the occlusion stress or masticatory pressure is not softened by a
hard resin denture base but is directly transmitted to the alveolar
bone. The fracire of dentures is a commonly clinical problem
which usually occurs due to heavy occlusal forces or accidental
damage. Most dentures fractures are caused by a combination of
fatigue and impact failure, whereas for mandibular dentures, 80%
of fractures areaused by impact and this requires large spending
worldwide annually for repair works (Hari Prasad et al., 2011). In
1997, it was estimated that over one million denture repairs were
required in the UK alone due to poor fracture and impact strength
of thematerial used. Hence, the dental technicians need for precise
understanding on the causes and mechanisms of fracture as well as
the development of improved materials (McCabe and Walls,
2008). Basically, adequate impact strength and fracture toughness
are he most important requirement for dentbgesed resins (Puri

et al., 2008).

Several researchers attempted to solve these problems by addition
filler into PMMA denture base to improving its properties. The
addition of different concentration of types dadramic fillers to
improve the PMMA denture base strength such as ZA@ad et

al., 2008 &Asar et al., 2013), SiQAInamel and Mudhaffer,
2014), TiQ (Asar et al., 2013) and 4Dz (Asar et al., 2013), or
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two ceramic fillers together ADs/ZrO; (Alhareb and Ahmad,
2011); and Zr@TiO: (Asar et al., 201). Research done by Ayad et
al. (2008) reported that impact strength of higipact PMMA
resin was reduced when reinforced with 5 wt.% and 15 wt.% of
ZrOy particles. Another work has reported bydaiwn 3% and 5%

of SiG; in PMMA denture base significantly increased in impact
strength compared to addition 7% of $Si@Alnamel and
Mudhaffer, 2014). Also, Asar et al. (2013) found that by using
ZrOo, Al203, and TiQ, the fracture toughness and impacesgth

is slightly increased. The need to produce stronger and more
fractureresistant denture base materials has resulted in the use of
impact modifiers, usually rubberlike substances which are added to
acrylic resins (Zappini et al., 2003). Synthetic beb (styrene
butadiene copolymer, SBR) acted as an impact modifier which
absorbs the energy during the application of fracture load
(Andreopoulos and Papanicolaou, 1987). Although various
researches have been done, the remaining issues on fracture
toughnes and impact strength is considered requires further
improvement for an ideal denture base properties.

The NBR acted as impact modifier whiles Si@portant for the
toughening mechanisms of the PMMA composite. Through the
best combination between NBR ti Si& filler, the PMMA
denture base properties will be improved. In literature, no data
have been reported using NBR reinforced PMMA denture base.
Therefore the present study aimed to addition ofdifferent ratios of
NBR particles mixed with different rais of SiQ to improve the
impact strength and fracture toughness of PMMA denture base
material.
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Materials and Methodology
Materials
The materials that were used in this s study were: PMMA
powder (Mw, 996.000 g/mol; Sigma Aldrich USA), benzoyl
peroxide (BPO) (Merck chemical, Darmstadt, Germany), MMA
monomer (Fluka UK), EGDMA (SigmaAldrich, USA), 99%
purity SiG particles (4.28 em average par
2.33 g/cm), and NBR particles (Genzo Scientific Ent., Malaysia)
are | ess t WensityQl8: dc)e m and

Samples preparation

The samples were prepared using PMMA powder, NBR as impact
modifier particles, BPO as initiator (fixed at 0.5 wt%) (Hargreaves,
1969), and Si@particles was used at 5 and 10 wt%. There were
four different mixture were used as shown in (Table 1). The liquid
medium was comprises of 10 wt% EGDMA as crlsls agent

and 90 wt% MMA as activator containing 0.025 % hydroquinone
as inhibitor (Chow et al., 2008). Murakami et al., (1988) and Chow
et al., (2008) reported &b the mixing of powder mixture to liquid
medium P/L ratio was set at 2.5:1 according to standard dental
laboratory usage. The composite was left until reached dough stage
for easy forming of the paste around 15 min, then the composite
was packed into thepecific mould (impact strength and fracture
toughness moulds). After that, the mould was pressed under 14
MPa using hydraulic press (Mestra 48150 Sondikbao, Spain)
maintained under pressure for 30 min. The curing process is
carried out by placing theould in a water bath at 78 °C for 90
min. This procedure is in accordance to the (ISO 1567:2001
dentistrydenture base polymer) standard method for preparing
conventional denture base in a dental laboratory (McCabe and
Walls, 2008).

HN M Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4




International i bl iy iy
Science and Technology Journal VolUME 1 9P C JT K it e s g

hu1 . &= I aA y¢ = October2 091 D3 H ISTJ}\Q

Table 1. The powdemixture ratios (wt%) between nitrile rubber
(NBR) and SiG; particles in PMMA denture base.

Sample Code PMMA BPO NBR SiOz
(%) (%0) (%) (%)

PMMA matrix 99.5 0.5 - -
89.5 0.5 5.0 5.0

PMMA/NBR/SIO 2 84.5 0.5 10.0 5.0
84.5 0.5 5.0 10.0
79.5 0.5 10.0 10.0

Impact strength test

The impact strength was measured using a Zwick pendulum
impact tester as shown in Figure 1.The prepared samples were kept
at 37 °C for 24h prior to the impact strength test. The dimensions
of samples were 80 mm x 10 mm x 4 mm (Lengtidth and
thickness respectively) according to ISO 4I792005). Ten
specimens for each ratio were prepared and the specimens were
prepared on the ¥Motch length 0.25 mm £ 0.05 mm radius and
span support 62 + 0.5 mm. The impact strengthvalue was
calculatel according to Alhareb et al., (2017).

Fracture toughness test

The fracture toughness test was determined using the single edge
span notch bending test (SEBY and the specimens were prepared
according to ISO 13586 (2000). The dimensions of the specimens
were fixed as follows; 100 mm x 20 mm x 5 mm, (Length, width
and thickness, respectively). The specimens were tested using
Instron (3366, 10 KN)as shown in Figure 2 at a crosshead speed of
1.00 mm/min, notch length a 0.5 mm and the span length 4 mm.
Ten sgcimens for each ratio was prepared. The Walue was
calculated according to Alhareb et al., (2017).
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Figure 1.Zwick pendulum Figure 2.Instron 3366

Statistical analyses

The data were subjected to statistical analysis using
Statistical Package for the Social Sciences (SPSS) version 20. The
level of significance was set Bk0.05. The comparisons between
groups were done with oreay ANOVA followed by Tukey's
post hoc test.

Results and discussion

Figure 3 indicates the IS values for the PMMA reinforced
with different ratios of NBR particles with SiQarticles. PMMA
without filler has the lowest IS due to its brittle property according
to Akin et al. (2014). The IS valudsr PMMA reinforced with
different ratios of NBR together with Si@articles are higher than
unreinforced PMMA. This is may be due to the reduction of brittle
phase PMMA which was contributed by the increasing amount of
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NBR particles. The PMMA reinforcedvith 10 wt% of NBR
particles together with 5 wt% of SiQparticles was increased
compared to PMMA reinforced with 10 wt% of SiQarticles.
This is may be attributed to the addition of toughening particles
SiO in the PMMA composite and reduce absorb @f sample for
the impact force. The IS of the PMMA reinforced by different
ratios of NBR together with 5 wt% of SiQarticles is higher than
10 wt% of SiQparticles. Based on ANOVA analysis, the IS values
were significantly differences between the PMMA haitit filler
compared to both 5 wt% and 10 wt% of Si@articles reinforced
PMMA(P<0.05).

g BB
6.87 6.45
74 612
T
Ng 5-
=3
s ]
2 34 R A I R -
o
g
g 14-- booo - e Lo---- —---- --
E 0 r F 4 A A .
PMMAwithout 5%NBR/5% 10%NBR/5% 5% NBR/10%10% NBR/10%
filler Sio2 Sio2 Si02 Sio2

Figure 3. Impact strength of PMMA denture base reinforced with
NBR/SIiC; particles compared to unreinforced PMMA material.

Therefore, 5wt% SiQG particles when added together with 10
wt% NBR particles showed superior IS value (7.63 KJ/m
compared to the unreinforced PMMA value (5.27 K)/nThe
improvement in the IS values maybe attributed to the impact
resistance and excellent energy absorption capability by NBR
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along with the Si@ particles which can help to resist the
occurrence of fracture in PMMA denture base. The increasing in
IS vaue when PMMA matrix reinforced with the addition SiO
micro-filler maybe attributed to more compatible with NBR
particles and can enhance the IS of PMMA composites. While the
use 10 wt% Si@particles together with NBR particles reduced the
IS value, it m& be due to poor distribution of Si@articles in the
composite. According to Zhang et al. (2014) the PMMA denture
base composite produced was homogenous and improves the
mechanical properties when mixing with midiiters.

Figure 4 indicates the K for the PMMA reinforced with
different ratios of NBR particles with Siarticles. The k¢ value
has increased from 1.6 to 2.38 MP&4when reinforced with 5
wt% of NBR particles with 5 wt% Si©Oparticles compared to
unreinforced PMMA material. Statistitel Kic values were
significantly improvedP<0.05.

2.38 2.12
R I-------- 0 it
N T T 1.81
= “TT1® T B Bl o o s Rl i
--::-TLI#::# ------------ o e e [ o o o = [ T

PMMAwithout 5%NBR/5% 10%NBR/5% 5% NBR/10% 10% NBR/10%
filler Sio2 Sio2 Sio2 Sio2

Fracture Toughness(MPa.N

Figure 4. Fracture toughness of PMMA denture base reinforced with
NBR/SIG, particles compared to unreinforced PMMA material.
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This is maybe due to NBR particles acted as an impact modifier,
absorbing the energy during the application of fracture load. In
reality, the denture base is exposed to force and stress of the teeth
in the mouth. Normally, dentures fracture takes pthee to stress
concentration and increased flexing (Franklin et al., 2005). Due to
biting and mastication forces have a deforming effect during
function; any factor that increases the deformation of the base and
changes the stress distribution may leaddntare fracture (Beyl
and Von Fraunhofer, 1981).Dispersion of rubbased composite
particles within the PMMA matrix allows the tension generated by
impact to propagate through the material and improve the
rubber/PMMA interface. This result showed tha toncentration
of added rubber was directly proportional to the resistance to
fracture. The addition of rubber to PMMA increases the ability to
absorb energy and overcomes the possibility of fracture property,
which in turn prevents mechanical failuretbé prosthetic (Souzaa
et al., 2009). However, at the highest amount 10 wt% of NBR and
SiO; particles slightly reduced theidto 1.81 MPa.rH? compared
to other ratios and unreinforced PMMA denture base. From
ANOVA analysis, the Ic values were statistdly significant
P<0.05. These findings may be attributed to different particles size
of fillers SiG; and NBR and incompatibility of SiJparticles in the
PMMA matrix. Also may be attributed to the adhesion of small
particles of Si@around the large particle of NBR in the composite
and poor dispersion of the SiQarticles. Wetzel et al., (2006)
reported that rubber beads with ceramic particles filled epoxy led
to improvement in the toughness, strength and stiffness of the
compositesincrement of the I§ showed transition from brittle to
ductile character with increase in the polybirtyl acrylatePBA)
rubber content in the PMMA matrix and ceramic fillers adhered
well on the PBA rubber particles (Cho et al., 1998). However, the
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role of NBR to improve Kc can be explained similar to other
works (Stafford et al., 1980 &Asar et al., 2013). According to Cho
et al., (1998) the reduction iniKvalue was due to increasing in
the NBR content and also microsize of NBR particles. In previous
studies it was also reported that, the strength of PMMA depends on
the proportion of addition of a crefiaking agent such as ethylene
glycol dimethacrylate bead polymer into the acrylic resin, and also
by reinforcement of denture base polymer with rubpbase
(Hamza et al., 2004 & Fernanda et al., 2009).

Conclusion

The essential requirements of the PMMA denture base could be
easily adjusted through the addition of different ratios of NBR and
SiO; filler. The addition of NBR and Sifparticles to PMMA las
effectively improved the PMMA denture base properties. The ratio
of 10 wt% NBR/5 wt% Si@particles produced the best in IS 7.63
KJ/m? and the ratio of 5 wt% NBR/5 wt% Si®articlesproduced
the best in K 2.38 MPa.r¥?>. During these results, it can be
concluded that the IS andiKis more affected by filler loading.
Therefore, incorporation of a certain amount of composite filler
could enhance the properties of the composite
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Abstract

Wind energy is considered as one of the most alternative energy
source, and the environmental friendly. In this study, a hybrid
system combine is presentedamsalternative solution to the power
system generation in remote area, where it is a consort of wind
energy generator and diesel generator. (Marseet), is one of the
rural areas in Libya, and it has been chosen to test the behaviors of
the hybrid system irorder to find a possible solution that can
replace the available diesel system.

In order to investigate the behavior of hybrid system, two cases
study are presented and simulated in the Matlab (Simulink)
environment. The simulation results show the abditghe hybrid
system combine to produce an efficient stable energy taethete
areas.
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Introduction

Renewable energig generally weldefined as energy that comes
from resources which are naturally replenished on a human time
scale such as sunlight, wind, rain, tides, waves and geothermal
heat.[1] Renewable energy replaces conventional fuels in four
distinct areas: el#gcity generation, hot water/space heating,
motor fuels, and rural (offrid) energy services. Renewable
energy resources exist over wide geographical areas, in contrast to
other energy sources, which are concentrated in a limited number
of countrieq2].

In remote and isolated areas far from the grid, it may not be an
economically viable option to supply electric power from the grid,
due to the high cost of transmissianel and higher transmission
losses in the distribution when the generation is centralized. The
deregulation has made it possible for the hybrid to be installed as
isolated units or gridonnected units acting as distributed
generation (DG) sources. DGs oemn different forms such as on

site diesel engine, micro turbines, small hydro, wind turbines and
fuel cells.

Libya is one of the countries that hasvast area, where some
remote areas suffering from a lack of supply electric power
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services, such as (Mswet), which located in Western Mountain,
about 70 km South Mezdah. According to an information which
collected by visiting the Marseet village, there are approximately
30 families living in this area depending on rural grazing activity.
The rate of theipower consumption is about 170 KW solar cell
station system has been installed before few years to supply these
areas with electricity, but due to some obstacles which faced the
project such as; neglecting and high maintenance costs these
factors causethe station failure. After that, two diesel generators
with a total capacity of 325 KVA were installed consumes 40,000
liters of diesel monthly to supply this area with electricity.

The study seeks to find alternative solutions through generating
electriaty by using wind energy. This can lead to reducing the
high cost and pollution and contributes in using a clean energy for
Marseat area to replace the available diesel systam.test cases

are used to study the dynamic performance of the hybrid system
with load and wind speed’he Mat lab simulation is modified and
usedin order to determine the average wind speed and the wind
power during a certain full year for the city.

History of wind energy

Intensive researches on the behavior of wind turbinesiroemt
during 1950's. Where, the concept of high tip speed -lao
solidity turbines got introduced during this period. For example,
light-weight constanspeed rotors were developed in Germany in
1968. They had fiber glass blades attached to simplevihtdvers
supported by guy ropes. The largest of this breed was of 15 m
diameter with a rated output of 100 kW. During the oil crisis in
1973, however, the scientists, engineers and policy makers had
been forced to have a second thought on the fossil fuel
dependence. They realized that political tampering can restrict the
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availability and escalate the cost of fossil fuels. Moreover, it was
realized that the fossil fuel reserve would be exhausted one day or
the other.

Recently, some policy frameworks are rfarated to reduce
emissions and provide adequate energy to the developing world,
efforts are being made to supplement our energy base with
renewable sources to ensure that it will play an impressive role in
the future energy scenario. For example, the peeBa Union
targets to meet 22 % of their demand from renewables in 2010.
Wwind, have been the commercially viable and economically
competitive renewabl e source, it s hi
growing energy source today and it has retained thistigpos
consecutively for the last years.

The global wind power capacity has increased by a factor of 6.2
during the last six years. The total global installed capacity is
39434 Mw in 2004. The installed capacity in different regions
Over 73 per cent of thglobal installations are in Europe. Germany

is the European leader, followed by Spain and Denmark. The five
countries, leading in wind energy generation are listed in Table (1).

Table (1): Global leaders in wind energy generation

Country Installed capacity, MW

Germany 14609
United States of America 6352
Spain 6202
Denmark 3115
India 2120

In tune with the growth of the industry, the wind energy
technology is also changing. One apparent change is the shift
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towards offshore installationSeveral ambitious offshore projects
are in the pipeline. For example, 20 offshore projects are installed
in the UK by 2006, with a total capacity of 1400 Mw [3]. In
Germany, around 30 offshore projects worth 60,000 Mw are in
various stages of processing. United States also, the offshore
activities are intensifying processing. In United States also, the
offshore activities are intensifying. Figure (1) shows design of
modern wind turbines.

Figure 1. Design of modern wind turbines [1]

In 2013, therenewable energy developments were positive, where
Markets, manufacturing, and investment expanded further across
the developing world, and it became increasingly evident that
renewable sources are no longer dependent upon a small handful
of countries. ie most significant growth occurred in the power
sector, with global capacity exceeding 1,568 , up more than

8% over 2012. Annually, over the past five years, wind power has
added the most capacity of all renewable technologies over the
same period. In 2013, renewables accounted for more than 56% of
net additions to global power capacity and reprgéed far higher
shares of the capacity added in several countries. The Wind
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Energy Association expected that, by 2020 the installed capacity
may reach a level of 1.2 million Mw [4].

Wind Energy Conversion Systems

The wind energy conversion system (WECSMhich is shown in
Figure (2), is a complex system in which knowledge from a wide
array of fields comprising of aerodynamics, mechanical, civil and
electrical engineering come together. The principle components of
a modern wind turbine are the tower, tlogor and the nacelle,
which accommodates the transmission mechanisms and the
generator. The wind turbine captures the wind's kinetic energy in
the rotor consisting of two or more blades mechanically coupled to
an electrical generator. A sedkcited indudbn generator (SEIG)

is used as a generator for electrical power generation. More
explanation can be found in [5]. The main component of the
mechanical assembly is the gearbox, which transforms the slower
rotational speeds of the wind turbine to higheational speeds on

the electrical generator side. The rotation of the electrical generator
shaft driven by the wind turbine generates electricity, whose output
is maintained as per specifications, by employing suitable control
and supervising techniques [6].
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Figure 2. Power transfer in a wind energy converter
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Wind Turbine Modeling

The output power or torque of a wind turbine is determined by

several factors like wind velocity, size and shape of the turbine. A

dynamic model of the wind turbine, involving these parameters to

understand behavior of a wind turbine over its region ofadjme.

By studying its modeling, Pt

performance to meet a desired operational characteristic.

The inputs and output variables of wind turbine can be broken into

the following:

1 The independent input quantity windegal, determines the
energy input to the wind turbine.

1 Machinespecific input quantities, arising particularly from
rotor geometry and arrangement.

1 Turbine speed, rotor blade tilt, and rotor blade pitch angle are
arising from the transmission system of thend energy
conversion system.

1 Turbine output quantities, namely Power or Drive torque,
which may be controlled by varying the above three input
quantities.

The relation between the power and wind speed is derived as

follows [6]:

The kinetic energy in aiof mass & moving with speedw is

given by the following:

Kinetic energy =-2 & z @ joules (1)

The power in the moving air flow is the flow rate of kinetic
energy per second.

Power = z mass flow rate per second& (2)

The actual power extracted by the rotor blades is the difference
between the upstream and the downstream wind powers.
Therefore, equation (2) results in
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0 TZAOIRIEWHQA QO (3)

Where:

0 is the mechanical power extracted by the rotor in watts.

w is the upstream wind velocity at the entrance of the rotor blades
in m/s.

6 is the downstream wind velocity at the exit of the rotor blades
in m/s.

Let” be the air density in (kg/fhando is the area swept by the
rotor blades in{ )

Then, the mass flow rate of air through the rotating blades is given
by multiplying the air density with the average velocity:

4)
From (3) and (4), the mechanical power extracted by the rotor is
given by:

Mass flow rate mz ! z

0=z MB>8—— 2 6 6 (5)
After algebraic rearrangement of the terms, we have:
P=-zmzaz6 z# (6)

Where# is thepower coefficient of the roter (rotor efficiency):

# (")

Is the fraction of the upstream wind power, which is cagutiby

the rotor blades and has a theoretical maximum value of 0.59. It is
also referred as the power coefficient of the rotor or the rotor
efficiency. According toMukund R. Patel (1999), a maximuin

can be achieved in practical designs is between 0.4 and 0.5 for
high-speed, tweblade turbines and between 0.2 and 0.4 for slow
speed turbines with more blades [56]. The power absorption and
operating conditions of a turbine in equation (6) are determined by
the effective eea of the rotor blades, wind speed, and wind flow

Hp o Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International i bl iy iy
Science and Technology Journal VolUME 1 9P C JT K it e s g

hu1 . &= I aA y¢ = October2 091 D3 H ISTJ}\Q

conditions at the rotor. Thus, the output power of the turbine can
be varied by effective area and by changing the flow conditions in
the rotor system, which forms the basis control of WECS.

Typical Wind T urbine Operating Systems

There are mainly two kinds of wind energy conversion systems in
operation; fixed speed (constant speed wind turbines) and variable
speed wind turbines.

Where, fixed speed wind turbine operates at a nearly constant
speed, predeteimed by the generator design and gearbox ratio.
The overall operating strategy determines how the various
components are controlled. For example, the rotor torque can be
controlled to maximize energy capture, or pitch angle control can
help control thepower output at high wind speeds. Have no
options for control input. In these turbines the turbine blades are
designed with fixed pitch to operate near the optimal at a specific
wind speed. As wind speed Fixefdeed stalfegulated turbines
increases, saoo, does the angle of attack, and an increasingly
large part of the blade, starting at the blade root, enters the stall
region resulting in the reduced rotor efficiency and limitation of
the power output. A variation of the stall regulated concept
involves operating the wind turbine at two distinct constant
operating speeds, by either changing the number of poles of the
electrical generator or changing the gear ratio. The principal
advantage of stall control is its simplicity, but there are significant
disadvantages; for instance, the stall regulated wind turbine will
not be able to capture wind energy in an efficient manner at wind
speeds other than that it is designed for. Fxeeed pitch
regulated turbines typically use pitch regulation for atart and

after stardup it is onlyused to control the power above the rated
wind speed of the turbine. Variable speed wind turbines typically

HCN Copyright © ISTJ wAmMYcs WIAK
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use generator torque control for optimization of power output.
They use pitch control to control the output power, calbypve
their rated wind speed. With variable speed, there will k826
increase in the energy capture compared to the -Bpeed
operation7].

Typical curves for a constant speed and variable speed wind
turbine are as shown in Figure (3)

Rated/Nominal Cut-out
Wind Speed Wind Speed

Cut-in
wind Speed
12 T

No
generation

No _|
generation

Active Power(p.u)
[=]
[=2]
I

——————————— [ 2 2]

1 H |
(0,0) 5 10 15 20 25

Wind Speed (mvs)
Figure 3. Typical curves for a constant speed,-staitrolled (dotted)
and variable speed pitch controlled (solid) wind turbine

In a constant speed, stathntrolled wind turbine the turbine output
power peaks somewhat higher than the rated limit, tleeneases

until the cutout speed is reached. This feature provides an element
of passive power output regulation, ensuring that the generator is
not overloaded as the wind speed reaches above nominal values

[8].

Remote Isolated Power Network Simulations

Variable wind speedfixed load and, fixed wind speedariable
loads, are two test cases that used to study the dynamic
performance of the hybrid system. These two cases are matching
some conditions in remote area in Libya.

HC M Copyright © ISTJ wAmMYcs WIAK
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Some analysis regarding windata for Marseet village were
collected from the Libyan Centre of Meteorology and
Environmental Studies, and analyzed using (MATLAB/ Simulink)
in order to determine the average wind speed and the wind power
during full year. The wind speed data availahlethe Libyan
Centre is for year 2005, which measured by using a tower rise of
50m for twelve months each 10 minutes for a 24 hour average.
Figure @) shows the change in wind speed throughout an entire
full year. It is necessary to note that the maximeatue for wind
speed is around 22m/s. While calculating the arithmetic average of
wind speed found equal to approximately 7.2m/s

M
(=
T

-
=N

wWind Speed (m/s)
=)

5

Jan Feb Mar Apr May Jun Ml Aug  Sep Ot Nov  Dec
Time(s)

Figure4. Change in wind speed during an entire year

The wind power throughout a full year is shown in Figure (5), and
it is interesting to notes the wind power increases and decreases
when the wind speed increases.
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Wind power(kw/m?)

Jan Feb mar Apr may Jun Jul Aug Sep Oct MNov Dec
Time(s)

Figure 5. Change in mechanical power one year (Rw/m

For February 2005, the highest wind power value is during the
middle of the month as seen in Figure (6),

0.7

e &2 Lo B
] o] £ o =]
T T T T T

| | | | |

Wind power (kW/m?)

e
T
|

1 | | | |
1234567891011 1213 141516 17 18 1920212223 24 25 26 27 28 29
Time(s)

Figure 6. Change in wind power (kiv/ ) In February

And it can be calculated using the following equation:

; (8)
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Where,mis air densityD is wind pressure’Yis temperature)Y
& Y &J/ (Kg/k) for the air.
The wind power density is derived using:

- T®ZMZ6 9
Where, P is power, A is the area, and V is the wind speed. Power
that will be extracted by the wind turbine is derived using:

- #.T®ZMZ6 (10)
Where# is the power coefficient of the rotor

Load Demand for village

The consumer6s | oads data are
methods, direct loads reading for 24 hours, or building space
calculation (see [5] ).

Matlabresults for consumption of thirty homes are shown in figure
(7). Thepeak load was 170 kwlhe variations of the loads are
observed during an average day where, the daily energy
consumption is relatively low during times dagignificant
variations are beteen the daytime peak loads and the minimum
nighttime loads.

50

0:00 4:00 8:00 12:00 16:00 20:00 0:00
Time of Day
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Figure 7. Daily load curve of the village

Test system description

Figure (8) shows a typical high penetration HWDS8e idea is to
supply the maximum portion of the load requirements from the
intermittent source of wind, while supplying quality electrical
power.

AC Biis
e synchronous
Lyiesel Engine — gﬁﬂmat@r S
I
i E
| i
I
I
| ' AC
(- !
] -l"—?f’.x‘i. ‘I - SEIG r+ ¥ Load
| 1 ! | I .
| i apacilor Village Load
| APy G .
T S ——" Prof P Cy
Y [~ "™ load banks

Y
Voltage &Speed
Control

| Frequency Regulation |

Wind Turbine

Figure 8. Block diagram of the hybrid generation system

Case 1: Change in wind speed with a constant load

The data of changing wind speed were applied, while the load is
fixed and close to the highest value (170kw) which supplied by
using diesel source until wind energy system connected after 4
seconds. Figure (9) shows the changewind velocity, where it
was 8m/s in the'Ssecond and rose to reach 8.3m/s after wards. In
the second 1Bthe wind speed decreased to 5.6 m/s. Then it is
increased again to its highest value which is 9.3 m/s in tHe 22
seconds. At the second 24th the wind speed decreasedni(s.8.

HCp Copyright © ISTJ wAmMYcs WIAK
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Then the wind speed increased again to about 8.9m/s and remained
as a norfixed speed.

o5 == wind speed

N\
/
\ /
/
\_  /
N/
A4

10 15 20 25
Time (s)

Figure 9. Wind speed input to the hybrid system (case 1)
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In Figure (10), its shown that the wind turbines output with a wind
velocity of 8m/s is about 105kw, hite at 5.7m/s it is around
40kw. When the wind speed is at 9.3m/s, the power is about
157kw. After that, the wind speed at 8.8m/s has an output of about
147kw, and the last wind speed of 9m/s has a power of around 150
kw. When there is not enough windgetiwvind energy conversion
systembébs output wildl be bel ow
power will be provided by the diesel system in order to maintain
the grid frequency at 50 Hz. When the wind speed reaches 10 m/s,
the wind energy conversion system sgpplying the total load
demand, and the synchronous generator just plays the role of a
synchronous condenser providing only reactive power.
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Figure 10. The real power differences between a diesel and wind energy
system

The reactive power variatiobetween the diesel and the wind
energy conversion systems for the given wind conditions are
shown in Figure (11). It can be noticed that the reactive power
required by the induction generator and the inductive components
of the AC load is provided by theimd generator and diesel
system. Therefore, the required Supplemént met by the
synchronous generator of the diesel system and when there is
sufficient wind, the induction generator is driven by the wind
turbine and this supply the active load.
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variations

and

Figure (12) shows a slight decrease in the voltage when the wind
speed is at 5.6 m/s. The wind speed is not constant, but the voltage

value remains approximately constant. &ihthe wind energy

conversion system is switched into the hybrid system, a large
voltage dip of approximately 80% occurs which is due to induction
machine present in the wind energy system.
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Figure 12. Hybrid system voltage
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Figure (13) shows how th&equency increases when the load
demand is lower than the power output of the hybrid system. By
this time, the additional load absorbs some of the power and this is
dependent on the frequency error signal received by the frequency
regulator from the syste in order to push back the frequency to its
set point of 50 Hz. The additional load will increase or decrease
depending on the Pre signal received from the frequency regulator.
This is done in order to complement the total system load that
matches the syjse més frequency. We <can al s
frequency regulation may depend on the loading of the induction
machine and that is determined by the level of penetration of the
wind energy in the hybrid system.

51

i

49,5 -oornnde e CREECEEEEEE FEPEPREEERRPRRE booooenoneo —

Frequency (Hz)
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(=]
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I
I

&

bl 10 19 20 25
Time (s)

Figure 13. Hybrid system frequency

Case 2: Coistant Wind Speed and Changes in the Load

In this section, the wind speed are constant, while the load is
varying between the highest value and the lowest value as shown
in Figure (14).The input wind velocity remains constant at 7.2 m/s
and load demand chges from 40kw but increases gradually to
reach 100 kw. Again, the load will increase to reach 170kw. There
is a variation between the daytime peak loads and the minimum
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nighttime loads. The diesel supplies the total load demand along
with the wind turbie.

200 T T ‘ ‘ . . T

0:00 4:00 8:00 12:00 16:00 20:00 0:00
Time of Day

Figure 14. Daily Load

Figure (15) represents the drop in the real power output of the
diesel system, when the wind turbine is connected and starts
supplying some of the load at #=seconds. As the wind speed of
7.2 m/s, the wind turbine is capable of producing an output power
of 78.3kw. The remaining load is supplied by the diesel. As the
load demand increases from 40 to 170 kw at t= 20seconds, the
diesel picks up the rest and tloadl and its output reaches to about

9 I7 kw. While the wind turbines output is constant, the additional
load increases a little bit so that the frequency can be maintained at
50 Hz. When the |l oad is at 40kw, th
Okw and the wad turbine still keeps its output constant at 78.3kw
and is supplying the load demand, as the wind speed is kept
constant at 7.2m/s.
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Figure 15. The diesel and wind energy
load variations

Figure (16) shows the reactive pemsupplied by the diesel and
the wind energy systems to the load. Whenever the reactive power
required by the wind energy system is higher, then the difference is
supplied by the diesel.
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Figure 16. The hybrid systembs reacti
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Figure (17) shows the voltage at the AC load terminals which is at
its reference value of 400 volts, except changing load conditions,
when there is drop voltage.

450 , : ,
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Figure 17. The hybrid systemds volt

In Figure (18), the frequency rema at its reference value of 50
Hz, except during the switching ON of the wind energy system
which occurs in parallel with the diesel system a#tseconds. At

this time, the load shared by the wind energy system causes an
increase in the diesel speechieh was previously at its rated
output power. The frequency there by increases, but it comes back
rapidly to 50 Hz, which is its set point, due to the frequency
regulator that increases the varying additional load respective to
the frequency error signdh t =8 seconds, the load increases from
40 kw to D0 kw and then to 170kw. At this point, the frequency
regul ator notices that there is a
frequency, and asks the varying additional load to decrease its
resistive load correspondingly in order of the frequency to recover
to its set value. At t = 18 seconds, the load increases to 50 kw, and
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X

is supplied by the wind energy system and diesel. When more than
0.60% of its output is occurring at a wind speed condition of
5.6m/s, the frequency tends to decrease, but it is drawn battieby
frequency regulator to its reference value of 50 Hz.
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Figure 18. The hybrid
Conclusion

systemds

In this paper, an alternative solution to fossil fuel system for
remote area is introduced, where the hybrid system that combined
different electrical power energy is chosen as a possible solution.
The simulation results show that the hybrid generation system can
be considered as a reliable poweurce. Inparticular, the ability

of the wind energy conversion system in picking up tbad
whenever the wind is exhibited, and the ability of the diesel system
as a backup generator in meeting the load whenever there is not
sufficient wind. Also the simulation results show
frequency regulator can maintain the system frequencihet

that the

H

T

(0]

Copyright © ISTJ wiAmYcsB
wTt X4YbOF M

N3 AK
amHf

gr



International i bl iy iy
Science and Technology Journal VolUME 1 9P C JT K it e s g

hu1 . &= I aA y¢ = October2 091 D3 H ISTJ}\Q

prescribed value (50Hz) during almost the entire period of
operation. This paper concludes that wind energy is a promising
choice to reduce the dependence on oil in Libya. It is also
preferable because it reduces the inside expense in the country.
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Abstract
Smart devicesoave become commonly used in p

Systems, apps, and websites are growing every day. Therefore,

user interfaces are designed to attract and interact with the user in a
specific patter n. -cdrpaer dnteractiom y t he
(HCl)communiy has committed to guiding the user experience

and wuser interface(UX/ UIl) designer
Understanding of the importance of studying human values in

computing especially HCI area and UX/UI designing level will
contribute to providinguser 6 s needs in an ethica
question of this research is how designer can come up with a better
design under the human valuesd fran
background info of dark pattern such as its history, strategy, and

different types. Moreover, it briefly covers and talks about the

big-picture influence of dark patterns and highlights how creating

user interface could be better under human values framework by
focusing on userds need. We identi
responsible for thir actions then we describe the factors that

contribute to an ethical design by focusing on the role of the

designers that are playing and addressing ethical concerns.

Keywords: dark pattern, human value, Ethics,UX/UI design, HCI.

Introduction
In todaydés | ife, people spend mos
screen of computers or smart devices interacting with the online
world. With huge growth of websites, people are not aware of
underlying design that used to direct the attention to what
companies want which means by other word dark patterns (Maier,
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2019). A dark pattern tricks a user into performing unintended and

unplanned actions depend on a perverting interface pattern design.

More generally speaking, a dark pattern depicts a detedmine

solution for investing and cheating users in a generic

form. Additionally, lately, there are many studies on a human

value in computing (VIC) in the area of humeomputer

interaction (HCI) which supports the importance of the value in the

computing wold. Value can be defined as anything influences our

deci sion. Schwart z defined value a
desirable within individuals and society that serve as standards or

criteria to guide not only action, but also judgment, argument,
evaluatonand choiceo (Schwartz, 2005). 1
we argue that why the designer isnbo
the process of designing and developing the user interface by

studying and reviewing previous research done in this topic.

Background knowledge

Dark pattern Definition

Dark patterns are the misleading of the user in UX and Ul
interaction, this way makes the users do what they do not need to
do. The term dark Patterns was first definedHayryBrignull who

was the London based UX designer (PhD Cognitive Science) in
August 2010Arushi, 2018). According tdhe registation of dark
patterns organization website He def i ned it as, A a
that has been carefully crafted to trick users into doing things, such
as buying insurance with their purchase or signing up for recurring
b i | Harsy,2010).

Companies and dark patterns
Dark patterns quickly spread widely in the world of UI/UX
design. Most of theompanies have become dependent on it to
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make money by attracting users and misleading tioedo things

they do not want to do. Said Maier about how the companies trick
they Adirect the attent
user to see or alternatively distract the attention from things meant
to stay hiddeno (Maier, 2019).

users

Types of dark patterns

Designers may use different types of dark patterns depend on how

they want to trick users;these types are shown in tablel.

Tablel. Types of Dark Patterns, quoted fromiflarry , 2015)
Type of Dark Pattern  Description

Bait and Switch
Disguised Ad

Forced Continuity

Friend Spam

Hidden Costs
Misdirection
Price Comparison
Prevention
Privacy Zuckering
Roach Motel

Sneak into Baskel

Trick Questions

Youset out (o do one thing, but a diflerent, undesirable thing happens instead.

Adverts that are disguised as other kinds of content or navigation, in order to get you to click on
them.

When your free trial with a service comes to an end and your credit card silently starts getting
charged without any waming. In some cases this 1s made even worse by making it difficul! to cancel
the membership.

The product asks for your email or social media permissions under the pretence it will be used for a
destrable outcome (e.g. finding friends), but then spams all your contacts in a message that claims 1o
be from you.

You get to the last step of the checkout process, only 1o discover some unexpected charges have
appeared, e.g. delivery charges, tax, elc.

The design purposefully focuses your attention on one thing in order to distract your attention from
another.

The refatler makes it hard for you to compare the price of an item with another item, 50 you cannol
make an informed decision.

You are tricked into publicly sharing more information about yoursel than you really intended to.

Named after Facebook CEO Mark Zuckerberg.

The design makes it very easy for youto gel into a certain situation, but then makes it hard for you
10 get out of it (e.g. a subscription).

You attempt to purchase something, but somewhere in the purchasing journey the site sneaks an
additional item into your basket, often through the use of an opl-out radio button or checkbox ona
prior page.

Yourespond o a question, which, when glanced upon quickly appears to ask one thing, but if read
carefully, asks another thing entirely.
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Dark patterns strategy
The five categories which are nagging, obstruction, sneaking,
interface interference, and forced action as shown in figurel. Each
pattern category has a specific task for instants, the obstruction

category 1is

needs

to be,

def

wi t h

t he

i cese dhoreadsfficufi thankiti

i ntent

Then, tasks are deliberately made harder for the user.

beyord
interactions

ormae

INCLUDES:

ol ach Motel Frce

{ompa o

niemeite Cumercy

SNEAKING

Attermpting to hice, disquise, or
ol

divdging o
ifomnition thatis
feeyant o the user

INCLUCES:
Rigmul "ored Contnuty"Hicden
(" Sneak into Basketand Bt and
Swtcy

INTERFACE
INTERFERENCE

INCLUDES:
Hidcen o rmeton, Frseketion,
HesheticMnipdaron, Tyng win

Tne LS i

Regiing the usertapert
certainacti

functioralty

[NCLUDES:
Sockl Pyramid gl Priecy
Lucherng e Cam o

Figurel. Dark Patterns strategy, quoted from (Gray, 2018).

Related work

Over the last view yeargjesign research has primarily

ng
of

focused on conceptual understanding of dark patterns, the dark
side of design and approach to improve privacy protection on

designing.
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Usercentered Design is a method or design process in which
the designer fheeds (Muleesina, 2017).ulrs this s 0
method, the users are involved in every design process to create a
high-quality product that takes into account the user's need.
However, the designer focuses mor e
AMany of t he UCD igQ) daneepts h@ve sitce r ed De ¢
made their way into usability standards certified by ISO5, IEC6
and the FDA7, which are used to disseminate best practice
principles and, in some cases, enforce UCD adoption. While these
types of perspectives are useful for creatimore functional
designs, they do not explicitly consider how to consider or
i ncorporate ethical aspectso (Mul ver

Ethical considerations
Ethics and values are an important part of the field of human
computer interaction (HCI). Moreover, the aemess of its
importance is increasing very rapidly. Even Though designers are
aware of the value of design ethics, they are experiencedifficulties
in accommodate the ethical guidelines(Mulvenna, 2017).
According to Mulvennd A n understanding of
implications in system engineering is crucial as there have been
many cases where ethical norms have been violated to manipulate
the behavior of users through approaches based on nudge theory or
persuasive technologiesodo (Mulvenna,
Focusing on ethicahwareness and design education based on
the concept of ethical mediation is needed. In the field of HCI not
only design study is increasing but also the study of values and
ethics is rapidly increased.
Even though, everybody is aware of ethical design napce
Al ittl e research describes t he et |
practitioners on the ground and on i

HY N Copyright © ISTJ wAmMYcs WIAK
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In addition, explained Colin about ethical engagement with
design it he pragmati c and situatio
underdetermined and undertheorized in the design and HCI
|l iteratureo (Colin, 2019).

As Friedmanetal (Chivukula, 2019) have mentioned a list of
ethicallyfocused human values, such as ownership, privacy,
accountability, freedom from bias, trust, autononugability,
informed consent, and human welfare. These values present a
significant beginning step for future objective work on the ethical
nature of design practice. Currently, certain methods provide
designers support for dealing with values in the desigch as
Value-Sensitive Design (VSD), Values at Play, Value Levers, and
In-Action. The ValueSensitive Design (VSD) is the most
inclusive frameworks developed to address the case of values in
design practiceHansher, 2018Batya Friedman is defined 8D)
as fAa theoretically grounded approa
that accounts for human values in a principled and comprehensive
manner throughout the design proces
the VSD record, there is a critiquing because of itsprapriate
|l eading in informing value <cl assiyt
empirical instruments, and ordering of the design process. But,
continually interesting by using this method is still showing to
build valuediscovery and posterior act into the idesstages in
computer human interaction. VSD look the best methodology
however it is empty in terms of real implementation. Various
methods provide designers support for dealing with
valuesNevert hel ess Afew of these met ho
insighti nt o designo (Chivukul a, 2019) .
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Privacy and Dark Patterns

One of the humans' values aspects is trusting, so the user
needs to interact with security and privacy online patterns. As
(B°sch, 2016) mention fAAnalogously
dark patterns can be collected in special repositories to facilitate
easy access and retrievability for users and to develop
countermeasures. Patterns are usually documented in a formalized
template to enable system developers to easily reference and use
them.Common fields in such a template include the name of the
pattern, the problem the pattern is solving and references to related
patterns. o

Thus, prevalent building blocks that are used by service
providers to trick and betray their users exist. Some servic
providers deal with recurring patterns to gather the collection of
personal data from their users. Moreover, these building blocks are
used unintentionally, simply shaping usage of privacy -anti
patterns, but without any malignant intent (Bésch, 2016).

For example, bad default in dark pattern is used in social
networks or applications that provide a form of a user account.
Like these accounts that users creating at a service provider, the
default choices are most often unconsciously picked up and
sometimsa the users do not look through all the options. Therefore,
they are sharing their personal information without knowirge
graph in figure2 shows an example on bad default on Facebook.

HY H Copyright © ISTJ wAmMYcs WIAK
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Name
Contact Info
Birthday
Gender
Picture
Photos

Networks

Wall Posts

Likes

Other Profile Data

You [Friends FoF  FBU | Inet

Figure2: Facebook default settings from 2010. The graph shows
which information can by default be accessed by you, your Friends,
Friends of Friends (FoF), all Facebook users (FBU), and the whole

Internet (Inet). For the source and more details, we refer to
http://mattmckeon.com/facebogkivacy/quoted from (Bdsch, 2016).

Our Approach

To suggest a framework for the value of UI/UX design away
from dark patterns, this framework is based on a literature review.
We consider the problem from different angles as @ pha
holistic approach. First, we survey existing literature review on
dark pattern design, reverse dark pattern strategies, adapt some of
these ideas and extend them. Second, we inclyxbéna of view
on ethical design concepts. Previous work that daase by (Gray,
2018) in his paper(Thdark (patterns) side of UX design, he
hasidentified different frameworks for interacting with ethics and
values (e.g., VSD) However, these frameworks have not any effect
on the designer s 0 thgstudiisthalhumanmot i vat
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values should be successfully translated into UX/UI design. We
seek to provide an account of ethical considerations in Ul/UX
designer, depending on these previous studies and efforts to more
fully describe the rich contexts in wdi ethical concerns
emerge design processes. Our goal is to disclose and describe the
factors that contribute to the ethical design by focusing on the role
of the designers that are playing and addressing ethical concerns.
We propose the following princigs that must be considered as the
sustainable points for ethicaésign: putting user needs first Which
are summarized in the followingecurity and privacy for user
data, practicing honest design, respect, users have the right to
understand the producin@ choose whether they are going to
interact with the product or nand finally make everything clear
to the user and no cheating. Ethical design principles guard
designers against dark pattern phenomena and it'sthe designer's
responsibility to take caref it. We have outlined the user needs
that should be emphasized as a framework for values in
UI/UX design in real practice in the following hierarchical model.

Convenient

Usability

Reliability

Privacy

Figure 3: shows the usero6s need, mo s
bottom of the hierarchy
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This hierarchy that shown in figure 3 illustrates the most
fundamental needs of the user that must be taken in consideration
when designing user interface and user experience to avoid dark
pattern. We have put the privacy in the bottom of the hierarchy to
emphais on the importance of it to the user as the first need.
Reliability, the design must be intended to function what is
required without trick. Usability i
means the design must be easy to use, understood and clear.
Convernent, making the design saves the user time and effort is the
last but not least elements in the hierarchical that represents the
userso6 needs.

Thus, when the designers consider ethics and values in the
designing process the dark patterns will be whitéepas that help
and guide users instead of tricking them. The benefit may not only
be for the user but it can be beneficial to everyone the company
and users as understanding their needs more. Consequently, in this
manner, we can call it a white pattefine white pattern can make
more money too but in an ethical way.

Discussion and Conclusion
We have described the content of ethics in designing that
had been done in previous studies. Potentially, these examples
would be mined for ethics education HCI.Synthetic work is
needed to compare the ethical phenomena impacting UI/UX design
and extant methods or ethical frameworks to identify deficits or
opportunities for further research.

Even Though there are remarkable gaps in involving for value
discovery guidelines for a better understanding of relevant values
and exploration of specific values, proposed several methods and
developed values framework might guide us to how the studying
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values and ethics have been necessarily developing the design of
userinterface.

Privacy dark patterns are very important when users set their
personal information while they are creating accounts in a certain
app. We believe that a value like trust is the most important value
that most users consider or care about it, eajpeavhen they
interacted with websites, apps and social networks every day.

While we have begun this process by identifying dark patterns,
its type and strategy that used in dark pattern in this and prior
work, more research is needed to determine rakile methods to
activate ethical awareness in everyday UX/UX design. Through
our research there are many studies mention and raise awareness of
ethical considerations in the design, however, this awareness has
not generally led to increased ability on et of UI/UX designer
to work or act in an ethicalgware manner, despite numerous
existing methods and frameworks.

In this research, we have examined previous work regarding
ethics in UX/UI design. Based on our exploring in the previous
studies, dark atterns are in a huge conflict with the concepts the
designers believe. Some responsibility is not only in the users but
also on the designer not because they are bad designer but because
they are doing their task the best defines to be aware of them. The
designers need to pay attention
making sure they are not contrary to the principles of ethics.
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ABSTRACT:

In order to survive and continue in the commercial market for
companies to be able to develop, change and overcome all
obstacles to compete, to achieve these goals should make further
efforts in the management of personnel and human resources. To
continuirng development in these companies and to maintain the
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levels it has adopted the efficiency of the training programs and
development of human resources to train its staff to acquire the
skill. This paper will concentrate on implement the approaches of
human resource to improve the current situation tbé Petre
Mechanical Technology Company (PTC)

Although PTC is successfully in many ways, the company also
lacks in some areas of Human Resources Management need
improvement.

Keywords: Human Resourcekgadership, Training, Motivation,

Introduction:

Human Resource Management (HRM) is the strategic and
coherent approach to the management of an organization's most
valued assets the people working there who individually and
collectively contribute to thecaievement of the objectives of the
business. In simple case sense, HRM means employing people,
developing their resources, utilizing, Maintaining and
compensating their services in tune with the job and organizational
requirement.

PetreMechanical Technogy Company is a medium size
manufacturing company in Libya providing services to Libyan
industrial sectors since 1997. The company has about 150
employees and uses -tgpdate machinery technology. However
the company faces some human recourses issue$ wghcause
company poor productivity and people immigration, the primary
HRM problems that the company faces are motivation and
selection & training. As it pertains to motivation, also luck of trust
between employees and the company leadership.
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This gudy will focus three concepts of Human Resource

management at PTC particularly leadership, teamwork, training
and motivation as a way to approach the company goals and
objectives.

LITERATURE REVIEW:

Human Resource Management Concept

AHuman Re s oament eferamta tha g@dministration of
human resources firms. Although all managers are involved in
supervising people the human resource manager has the primary
responsibility for coordinating the firm's human resource activities.
These activities are exped to contribute to the survival and
effectiveness of the organization. o
According to (William R. Tracey), in The Human Resources
Glossary defines as: "The people that staff and operate an
organization", as Contrasted with the finahcend material
resources of an organization. Human Resources is also the
organizational function that deals with the people and issues
related to people such as compensation, hiring, performance
management, and training. A Human Resource is a single person
or employee within your organization.

1- Leadership and team work
1-1 Leadership
Leadership is the process in which an individual influences other
group members towards the attainment of group or organization
goals.
According to Alan Keith of Genenteaho said "Leadership is
ultimately about creating a way for people to contribute to making
something extraordinary will happen.”

(Kouzes, J., and Posner, B.2007)
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There are many factors that should be present in any organization
in order to get successuch as communication, motivation,
empl oyee's skill éetc., but a l
without good leadership.

Leadership and team working are very important and affected
elements, in organization successful. Employees are influenced by
their leader's behaviors and usually try to follow their leader's
behaviors. Leader's tasks are control, advice and lead the
employees in their organization in order to achieve the company's
goal. A different leader has different vision, so from that the better
leader who is better or more competent of dealing with the new
and immediate situation. (HT Graham & Bennet, 1992)

1-1-1 Leadership Behaviour

Four main leadership styles of behaviour are:

Concern for task: The extent, to which the leader emphasises high
levels of productivity, organises and defines group activities in
relation to the group's task objectives.

Concern for people: The extent, to which the leader is concerned
about his or her subordinates as peopleir needs, interests,
problems, developmmn t é-mther than simply treating them as
unit of production.

Directive leadership: The extent to which the leader makes all the
decisions concerning group activities han herself and expects
subordinates simply to follow instruction.

Participative ladership: The extent to which the leader shares
decision making concerning group activities with subordinates.
(Barbara Senior, 2002).
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Leadership Functiong

Task, team and
individual needs
are all essential

Deming Cycle
* Plan
* Do
¢ Check
¢ Act

Figure (1) :(Leadership Functions (module notes)

1-2 Team work

ARnThe team work is the definition o
same groupworking t oget her t o obtain t he
(businessknowledgesource.co?®10)

nAIl I teams are groups, but groups
teams. The defining characteristic of a team is that its members co

ordinate their work in order to achieve group objexs. Within a

team there will be a high degree of group cohesion, much
interaction, mutual support and shared perception of issues. Team
members will be willing to interchange roles, share workloads and

generally help each other out. Typically, each teaember will

hold other members in high regard, and will experience much
satisfaction from belonging to the
1998)

H do Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4


http://www.businessknowledgesource.com/blog/what_is_the_definition_of_team_work_021673.html
http://www.businessknowledgesource.com/

International gy gt 050 g
Science and Technology Journal VolUME 1 9P C /T K st e s Tk e

(VR | aA ARE October2 091 D3 H IST._I%(

There are several benefits which the company gains from team
work, the benefits are;

Team work maximizes the organat i onés human resour
member of the team is coached, helped, and led by all the other
members of the team.

There are superior outputs against all odds. This due to the
synergistic effect of a teasm team can normally outperform a
group of individials.

There is continuous improvement. No one knows the job, tasks,
and goals better than the individual team members. To get real
change, you need their knowledge, skills, and abilities.

Personal motives will be pushed to the side to allow the team
motive to succeed.

The Need for Real Teams  cue

Trust
Total Trust
Required
Working
group
mode
Functional T
skills only
MOAE
Required
, Uncertainty
2009 FRA Session 05, Selecting and Empowering Teams, slide 2 of 44

Figure (2): (The Need for Real Teams (module notes)
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2- Training and development

Training is the systematic development of the knowledge, skills
and attitudes required by an individual to perform adequately a
given task or job.Systematic training is training which is
specifically designed to meet defined needs. (Michael Armstrong,
1988)

2-1 The benefits of training

The speed of learning, systematic training should achieve reduced
learning time and higher skills levels therel®ducing learning
cost

Improved performance of existing employee, Job incumbent can
through training can uplate and improve their work performance
Decreased supervision, A well trained work force should require
less supervision and allow increased deiegat

A more flexible workforce, Training can increase the range of
skills of its employees so that employees can cover for absent or
sick colleague or rotate jobs for various purposes

To ensure for succession, To prepare people within organisation to
fulfil | its future needs for supervisory and managerial succession at
all levels

Improved company morale,An organisations which views training
as essential ingredient in caring for developing its employees is
likely to be one with high morale. (Molander, C. 1989)

2-2 A systematic approach to training

A systematic approach to tramg is one which is planned to meet
defined training objectives. It includes three main steps:
The assessment phase which focuses on the training needs and
training objectives of organization.
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The training development phase which is to do with how the

training objectives to be achieved

The evaluation phase which tries to answer two questions. The
first is how far the original training objective have been achieved

and the second how valid the original training objectives for the

needs of organisation. (Malder, C. (1989

®ooe

Figure (3): The sequence of training

3- Motivation

AThe activities of organi zation <can
combined efforts of its members. The relationship between the
organization and its members is controlled by whativates them

to work and the fulfilment they gain from it. The managers need

to understand how to obtain the cooperation of staff and direct

their performance to achieving the goals and objectives of the
organization. The manager must know how best etivate staff

so that they work willingly and eff¢
Motivation is the degree to which an individual wants and choose

to engage in certain specified behavior:

Motivation is typified as an individual phenomenon. Every person

is unique and all the m&j theories of motivation allow for this

uniqueness to be demonstrated in one way or another.
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Motivation is described, usually, as intentional. Motivation is
assumed to be under the worker's control, and behaviours that are

influenced by motivation.

Motivation is multifaceted. Arousal and the force of an individual

to engage in desired behaviour.

The purpose of motivational theories is to predict behaviour.
Motivation is not the behaviour itself, and it is not performance.
Motivation concerns action, andethinternal and external forces
which influence a person's choice of action.

(Mullins, L,2007)

Model of Motivation

Porter and Lawler

;{_/;ei\.ed
Value of

Rewards

\ |

Perceived
probability that
effort will result
in performance

Role Perceptions

Perception of demands,
of job and most expedient
way of doing job

Perceived
probability that
performance will
result in
desired reward

EffortHH Performance ’7

Intrinsic
Rewards

Satisfaction

Extrinsic
rewards

Perceived
equity of
rewards

Session 8, MOT, Pesfiumance and Motivation 35

Figure (4) :(The Performance Cycle (module notes)

DISSCATION:

The primary PTC problems that the company faces are
motivation and selection of training. As it pertains to motivation,
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the company must work hard to regain the trust of employees. If
employees do not trust the leadership, they will not be metiviat
perform. Not only do motivated employees to do their best, but
the productivity of the company will increase with the proper
motivation because employees have the energy they need to be
creative and innovative.

Selection of training programs issala major factor that PTC must
address. When there is not proper selection and training the end
result is usually the production of products that are inferior to the
products produced by the competition. These problems are a
direct result of is not perfming well. However, To investigate the
current situation of PTC company, a SOWT analysis was
conducted as shown below. The data and information based on
documented reports from both Quality and Training departments,
also interviews with the production, gty and training mangers
departments.

SWOT Analysis is a fAtechnique for
external environments of an organisation through the identification
and assessment of its Strengths, Weaknesses, Opportunities, and
Threats. SWOT analysentails a distillation of the findings of an
internal and external audit which draws attention, from a strategic
perspective, to the critical organisational strengths and weaknesses
and the opportunities and threats facing the organisation.(Kotler et
al, 2005).

SWOT ANALYSIS OF PTC:

Strengths:
1 The largest company in the field in Libyan market.
1 Good workforce experience and equipment in the field.
1 The company has strong position in Libyan market.
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1 The company has a good distribution channels in Libya.

Weaknesses:

1 The company had a problems in management and
leadership which is made his reputations down.

1 Limits to technology changes.

1 The company profitability currently is low due the
management issue .

! Human recourses issues due to motivation rolls and
training programs

Opportunities:

1 Local market trust.

1 The company annually invest is large which make chances

to new developments.

i Libyan government supports.

1
Threats:

1 the pricing change in overall field market.

9 Private competitor in the market appear

1 New Libyan government regulation in industrial field.

1 Workforce immigration.
Clearly, much argument was revealed by analyzing the current
situation of PTC in its human resource management. There were
many damages that occurred under previous tshie of the
company and its employees were suffered as a result. The team
members do not trust one another, moreover, there is no
motivation strategy, no desire to create and develop ideas and
product. Right time in PTC employee development & trainiag h
been a tradition, also, there is not proper selection of training
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which is end result is usually the production of products are lower
to the products produced by the competition. Moreover, The
danger is that productivity is suffering due to the conypaeople

feel that they are not receiving the reward that they deserve.

Results:

M

The PTC new leaders should have that behavior mentioned
above (task, team and individual needs) to achieve the
company objectives. And to be effective

The trust andcohesion amongst team members is also
essential as their entre HRM strategy hinges upon
teamwork.

Selection and kind of training is a major factor that TPC
must address. Keeping up with new technology, PTC
today has to add -Earning & virtual classroom
Pursuing higher education through the degree assistance
program.

It is important for the PTC company to assist its employees
in becoming more intrinsically motivated and utilized its
rewards in moderation ways which is value their employees
performing.

Ensuring communication in all company levels will helps
the company solving above mentions problems.

Creating and setting a good work environment in which
people are enabled to perform to the best of their abilities is
critical and important task for thecompany new
management.

Empowering people is key factor for top management for
eliminating some of the company resources issues.

onn
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i Putting forward planning strategies based on internal
factors and external factors which is involved or influenced
the companyusiness should be taken into account in order
for the PTC to maintain a strong position.

Conclusion:

T AAlthough PTC is extremely succe
company also lacks in some areas of productivity and some
areas of Human Resources Managemeed improvement
due to the leadership behavior. The paper will present clear
understanding of Human Resource Management and will
concentrate on implement the approaches of human
resource to improve the <current
study is Providing frther information and knowledge
using SWOT tools will help the company top management
in improving the application of new technologies and
evaluate its industrial situation compared with its
competitors.

1 Implementing such Human Resources Management taspec
would play an imperative role in changing PTC culture and
improving the work environment for both sides top
management and staff. PTC staff should be provided with
more knowledge and technical expertise through

71 a selection and training programs to daghe company to
achieve higher quality in this areas including certified
technical courses programs . in addition, It is important for
the company to assist employees in becoming more
intrinsically motivated. This means that rewards can be
utilized butthey have to be used in moderatianorder to
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prevent its employee form immigration also continue
competing in the local market.

i1 Finally, top management should have commitment to
change the current situation and understand that this change
will be benefigal for all making great effort to obtain high
result.

1 The company should train and motivate their employees to
improve their skills to obtain quality improving in order to
reduce defect and achieve customer loyalty. empowering
people Communication and 8kd staff should be
improved in order to gain sharing of information between
all levels in the company also to achieve its objectives.
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Abstract

people with speech disabilities use sign language based on hand
gestures with certain movements to represent the language in
which they speak of gesture in sign language, a movement defined
by hands, with a cross finger shape. This project aims to turn the
hand gesture through electronic devices into a conversation to
make communication between people with special needs and the
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geneal public in this paper. A practical system has been developed
to allow Deaf people to use a device to talk to ordinary people. The
device consists of a wireless glove with flexible sensors and an
accelerometer. These sensors feel the movement of theahdnd
fingers ,then programmed by the Arduino uno microcontroller.
This microcontroller will translate these movements from hand to
English speech stigmatization and also there is electronic display
gives text to the corresponding gestures and outputsotined in
English. The practical application of the device provides an
effective means of communication for both the deaf and mute and
ordinary people and reduce the gap between them where this
design have been tested and it gives a good results .

I. INTRODUCTION

Speech is the basic means of dealing with people and
communication between them. Therefore, a person who suffers
from a lack of hearing ability or loss of hearing does not have good
communication with people, and society naturally wHezds to
isolation, especially those with hearing disabilities if born deaf,
they do not speak, and therefore cannot express or communicate
with others where some people imagine when dealing with deaf
and dumb that their ability to understand less thamabhuman

or that their intelligence is less than normal human. a large
proportion of the deaf and mute have a sharp intelligence and are
characterized by piety not as many people think that their thinking
is limited on the contrary ALLAH blessed them wahquick and
intuitive way to compensate them for the senses they lost it.

In recent years, there has been a rapid increase in the number
of people with hearing loss and inability to speak. When a person
talks to a normal person, he finds the averpgrson difficult to
understand and asks him to show gestures to his needs people have
their own language to communicate with us the only thing is that
we need to understand their language. The signal which used by
deaf people, is a communication skilathuses gestures instead of
sound to convey at the same time the combination of hand shapes,
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directions, movements of the hands and arms smoothly but in most
cases ordinary people find it difficult to understand sign language
and people who cannot speakiase their ability to speak in some
cases it becomes difficult for them to convey their message within
society. With the technological advance of modern times, people
are increasingly depending on modern coping techniques, or dumb
people who need to useem to help them overcome everyday
difficulties and help them integrate socially and professionally.
Deaf people have been in desperate require various assistance to
do their work so that they are able to do so more easily and
accurately. [1]

Where echnology has become one of the basics human life
and designers have invented an integrated circuit called Arduino.
In this technology, everything could be control remotely where
circuit of Arduino uses some type of programming compatible
with the remote ensor control. This invented technology allows
many perspectives for the electronics programmer. Arduino is
mainly used to design interactive Electropiojects or designed
projects to build different environmental sens@wmn language is
the only commuication tool used by deaf people to communicate
to each other. However, normal people do not understand sign
language, and this will create a large communication barrier
between deaf people and normal people. In addition, sign language
is also not easy ttearn due to its natural differences in sentence
structure and grammar. Therefore, there is a need to develop a
system which can help to translate the sign language into text and
voice to ensure the effective communication can be easily take
place in thiscommunity. However, this paper will introduce a
design of smart glove that would translate sign language gestures
into speech and text with high level of accuracy for recognizing
gestures. Wheréhe dataglove approach uses a unique assembled
electronicglove, which has sensors that give us the hand shape.
Most commercial sign language translation systems use the data
glove method, as it simple to acquire data on the bending of finger
and 3D orientation of the hand using gloves. [2][3][4][5]. The rest
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of this paper will be organized as followe8ection Il presents
some previous studies in technology of sign languages. Section Il
explains the designed system with its tools. In section V the
proposed system setup and implementation will be introduced.
Also it presents the programs and software's which will be used in
the designed system. Section IV the results and discussion of the
proposed system will be explained. Finally, a conclusion and
future work are given in Section VI.

II. PREVOUS STUDIES

Based onlmage processing technology, a device that enables
Voice for the mute was made. Basically, the gestures are captured
using webcam and converted into text using Image processing.
This text is then converted to speech using text to speech
convertor. But on} alphabets were captured in this device, so
further research was done to search for better devices [6].

The system based on ATwo Way Wirel ¢
and American Sign Language Translator Glove for Images Text

and Speech Display on Mobile Phoied ev el ops applica
architecture of hand glove. It records the gestures made by a deaf

and mute people, converts them into a meaningful text and

transmits them to remote areas with help of Bluetooth, GSM

CDMA and Internet modules. Then GUI successfutgnsmits

them to an authorized mobile phone and simultaneously displays

the responses transmitted by that phone on the same screen [7].

The device ASign Language I nterpret:
hand gestures along with the facial expressions andbdioky

language to convey the intended message. The smart glove
recognizes the signing gesture and text representation of the signed

gesture is created. Then text is converted to audio output [8].

The system for ATwo Way Communi cat

Dumb Peopl e and Nor mal Peopl eo uses
approach. Video processing involves frame formation from videos,
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finding region of interest (ROI) and mapping of images with
language knowledgebase. Gestures from -tiesd video and
mapping it with humaunderstandable speech. Then natural
language was taken as input and mapped with equivalent Sign
Language animated gestures [9].

A hardware based ASmart Gl ove with
for the Hearing and Speech | mpairec
low cog wired interactive glove. It is interfaced with a computer

running MATLAB or Octave, with a high degree of accuracy for

gesture recognition. The glove maps the orientation of the hand

and fingers with the help of bend sensors, Hall Effect sensors and

an acelerometer. The system is modelled for the differently abled

people to help convert sign language to a more human
understandable form such as textual messages [10].

In [11], authors have utilized of accelerometer glove (which is

mounted on each finger)nd RBG camera to identify sign

language. The entire limb movement is track with the help of
additional accel erometer on the I im
sign language gestures by using parallel hidden Markov models.

Efficiency is much more than videgnsors.

SolankiKrunal in [12], has used flex sensor, microcontroller, DC

and LCD. Movements in handbds finger
is given to the micro controller via ADC.The micro controller

identifies the signal and process word to word to be disdlan

LCD screen. For example, BOY, each letter is process at a time

and it is saved by pressing a button the complete sentence is shown

on LCD.

[ll. PROPOSAL SYSTEM

. Block Diagram of the proposed system

The block diagram of the proposal system is shown in the Figure
(1) where the gesture vocalizer mainly consists of sensors (flex and
an accelerometer) placed on the hand of the disabled person and a
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microcontroller to convert the hand movements into auatid
visual data through an audio processing unit and LCD display.
Flex sensors are placed on the glove which converts the parameter
like finger bend hand position angle into electrisigihal. At mega

328 controllerreceive the information data from Flesensors
where this controller processes these data and then send commands
according to the particular gestures. There are two flex sensors for
detecting bending of fingers. each of them is connected with
ADXL335 which sense the orientation of hand, embeddaie the

glove for gesture recognition. The APR33A3 audio processor chip
is used for storing voice and playing back audio messages. To
facilitate communication for people having hearing impairment, an
LCD display is employed which can display the text ragss.

Gesture Audio speaker
Flex sensor identification by the " process
flex sensor

AdxI335 Microcontroller
. Gesture 4 LCD
ex sensor identification by

Figurel Block Diagram
B. Main components
1. Data Glove
Data glove is a typical hand glove which is associated with two
adaptable sensors along the fingers and thumb where the sensor is
appended to the glove by threading.[2]

2.Arduino UNO
ARDUINO is an opersource computer hardware and software
company, project and user community that designs and
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manufactures microcontrolldrased kits for building digital
devices and interactive objects that can sense and control the
physical world. The mject is based on a family of microcontroller
board designs manufactured primarily by Smart Projects in Italy,
and also by several other vendors, using variebg 8tmel AVR
microcontrollers or 3bit Atmel ARM processors. These systems
provide sets ofidital and analog I/O pins that can be interfaced to
various expansion boards ("shields") and other circuits. The boards
feature serial communications interfaces, includidgiversal
Serial Bus(USB) on some models, for loading programs from
personal compers. For programming the microcontrollers, the
Arduino platform provides an integrated development environment
(IDE) based on the Processing project, which includes support for
C, C++ and Java programming languages. Arduino Uno (Figure
2.2) is a microcomoller board based on the ATmega328P. It has
14 digital input/output pins (of which 6 can be use®alse Width
Modulation (PWM) outputs), 6 analog inputs, a 16 MHz quartz
crystal, a USB connection, a power jack, ianCircuit Serial
ProgramminCSP) heder 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-fcDC
adapter or battery to get started. You can tinker with your UNO
without worrying too much aha doing something wrong, worst
case scenario you can replace the chip for a few dollars and start
over again. "Uno" means one in Italian and was chosen to mark the
release of Arduino Software (IDE) 1.0. The Uno board and version
1.0 of Arduino Software DE) were the reference versions of
Arduino, now evolved to newer releases. The Uno board is the first
in a series of USB Arduino boards, and the reference model for the
Arduino platform; for an extensive list of current, past or outdated
boards see the Awiho index of boards. [2] Figure (2) shows
Arduino UNO
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Heset Button Sround Pin - Digital Pins

External

Ground Pins

Figure2 Arduino UNO

3. Flex sensors

The flex sensor is analogue device where patented technology is
based on resistive carbon thick elements. As a variable printed
resistor,they are analog sensors, the Flex Sensor achieves great
form-factor on a thin flexible substrate. When the substrate is bent,
the sensor produces a resistance output correlated to the bend
radius where the relation between the bend radius and resistance is
inverse. Flex sensors are normally attached to the glove using
needle and thread. They require-adit input and output between

0O and 5 V, the resistivity varying
and the voltage output changing accordingly. The sensonsect

to the device via three pin connectors (ground, live, and output).
The device can activate the sensors from sleep mode, enabling
them to power down when not in use and greatly decreasing power
consumption. The flex sensor as shown in the below @&sang
resistance when bent, the resistance increases #03llo ohms

at 90 degrees. [6]. Figure (3) shows Flex Sensor.

Flat (nominal resistance)
45" Bend (increased resistance)
90" Bend (resistance increased further) N\

Figure 3 Flex Sensor
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4. VoiceRecord(APR33A3)

APR33A3 has 8 channels through which audio corresponding to
each gesture are recorded the address corresponding to each
channel is sent to the Speaker when the corresponding gesture. The
APR33A series are powerful audio processor along with high
performance audicanalog te digital converters (ADCs) and
digital-to-analog converters (DACs). The APR33A series are fully
integrated solution offering high performance and unparalleled
integration with analog input, digital processing and analog output
functionality. TheAPR33A series incorporates all the functionality
required to perform demanding audio/voice applications. high
quality audio/voice systems with lower bdf-material costs can

be implemented with the APR33A series because of its integrated
analog data corerters and full suite of qualitgnhancing features
such as samplete convertor. [13fFigure (4) Shows APR33A3

oo,
SFuel -
_— P IS (auss \

—urizon o)

Figure 4 APR33A3

5. LCD 16*2

Liquid Crystal Display screens (LCD) have the ability and
capacity to show all alphanumeric characteallowing it to
represent the information generated by any electronic equipment in
an easy way at the screen has a matrix of characters (usually 5x8
points) distributed in one or two or four lines of 16 or 20 or even
40 characters in each line the most owon configuration is two
lines of 16 characters each ( 16x2 the first digit indicates the
number of characters per line and the second the number of
lines.[12] Figure (5) Shows LCD.
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ter Select

VE (Contrast Voltage)
ReadWrte

73

Reg

Figure 5 LCD

6. Speaker

A loudspeaker is a device which convedgctrical signal into
audio signal containing alternating current electrical audio signal is
applied to its voice coil, a coil of wire suspended in a circular gap
between the poles of a permanent magnet, the coil is forced to
move rapidly back and forthué to Faraday's law of induction,
which causes (usually conically shaped) attached to the coil to
move back and forth, pushing on the air to create sound waves.
Besides this most common method, there are several alternative
technologies that can be usedctnvert an electrical signal into
sound. The sound source (e.g., a sound recording or a microphone)
must be amplified with an amplifier before the signal is sent to the
speaker. Speaker or driver type (individual units onlylull-
range, woofer, tweeteoy midrange. [13]JFig (6) Shows Speaker

S

Figure 6 speaker

7. Accelerometer (ADXL 335)

Accelerometer (ADXL 335) in thsign talksystem is used as

a tilt detector. It has an analog output which varies from 1.5
volt to 3.5 volt. ADXL335 is a threaxis analog
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accelerometeintegrated CircuifIC), whichreadsoff the X, Y
and Z accelerationas analog voltages. By measuringthe
amountof acceleration due tgravity, an accelerometer can
figure out the angle it is tilted at with respect to daeth. [8]
[14].Figure (7) showADXL335.

7 mm

1.5,

k

d 20. 3 mm
Figure 7 AdxI335

V. SYSTEM SETUP AND IMPLEMENTATION

A. Operation principal of the system

In this paper, flex sensor assumes the significant job the glove is
fitted with flex sensors. along the length of each forefinger and the
thumb. The flex sensors give yield as voltage variety that changes
with level of twist this flex sensor yield is given to tA&®C
channels of microcontroller. It forms the sign and perform simple
to advanced sign. transformation further the prepared information
is sent in a remote way to the collector area. in this segment the
motion is perceived, and the comparing yield is sh@nnLCD

and at the same time a discourse yield is play upheld through
speakerFigure 8 illustratedmages of the system.[15][16]
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Figure 8lmages of the system.

B. Flowchart of the software implementation

The functional flow of the programme is depiciadhe top level
flowchart. After initialising the peripheral ports of the
microcontroller, will enter into an infinite loop. It will first acquire
the analog values from the accelerometer and the set of flex
sensors. This at first being converted to egla@nt digital values is
then compared with the prefixed values. The previous values have
been thoroughly researched and experiments on different gestures
using this prototype system by the Authors. The experimental
values obtained are studied based om thlale which is designed

to map successful orders with values from 0 to 14. If the
comparison is a success the system will display the corresponding
message in the LCD and play the peeorded audio message
through the audio processing urkigure (9)shows Flowchart of

the software implementatigh7]
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Define the VO
pin modes

4

Iinitialise analog values of flex
sensors and accelerometer
Initialise the audio playback IC

4

Map the analog
values from 0-9

\ 4

Read the values of
accelerometer and flex sensors

-

Is
the read values satisfies the
reference values

Yes
A 4

Print the
corresponding text
message in LCD

. 2
Make the
corresponding pin of
audio playback IC low

Y

Wait for the palyback
1o complete

Figure 9Flowchart of the software implementation

C. connection Tools with Arduino

1. Arduino Uno with the flex sensor

Data glove is equipped with two flex sensors. They are placed on
the thumb and index finger of the hand glove. Flex sensors are
sensors that change resistance depending on the amount of bend on
the sensor. They are analog sensors. They can be made
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unidiredional or bidirectional. Even a little bend of the finger can
be detected. Now the bending of each finger is quantized into 10
levels. At any stage the finger must be at one of these levels and it
can easily determine how much the finger is bent. The Youhaiia

from the flex sensor is then sent to ATMEGA328. Next step is to
combine the movement of each finger and name it a particular
gesture of the hand. Figure (10) Indicates Arduino uno with the
flex sensor.

mmmmmmm
uuuuuuu

Figure 10 Arduino Uno with the flex sensor
2. Arduino Uno with accelerometer

Accelerometer (ADXL 335) in the gesture vocalizer system is used
as a tilt detector. It has an analog output which varies from 1.5 volt
to 3.5 volt. ADXL335 is a threaxis analog accelerometer
Integrated circuit (IC), whiclheads of X, Y and Z axis acceleration
as analog voltages. By measuring the amount of acceleration due
to gravity, an accelerometer can figure out the angls tilted at

with respect to the earth. By sensing the amount of dynamic
acceleration, the acleeometer can find out how fast and in what
direction the device is movinghe basic function of this device is

to detect the tilting of the hand and sending some binary data
according to meaningful gestures, to the microcontroller which

receives the datand saves thenfigure (L1) ShOwSArduino Uno
with accelerometer.
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Figure 11 Arduino Uno with accelerometer

3 Arduino Uno with LCD

Flex sensor and accelerometer outputs are sent to the LCD
display (16x2). The microcontroller checks each signal and
compares it with the already stored value. On the basis of this
comparison the microcontroller takes the decision about what
message lould be displayed. Having taken the decision, the
microcontroller sent an -Bit address to the LCD. This-gt
address is the location of first character in the message that the
LCD should display.Figure (12)showsArduino Uno with LCD

Figure 12Arduino Uno with LCD

4. APR33A3 message recording and playback setup

Speech synthesis is done by an audio processing unit (APR33A3
C2), a MIC, an amplifier circuitry and a speaker. The function of
this unit is to produce voice according to the respedasures.
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The microcontroller receives theb#& data from the flex sensor

and the accelerometer compares tHst&lata with the predefined
values. On the basis of this comparison, the microcontroller comes
to know that which gesture the hand makes. Hs¢ $tep of the
system is to give voice to each gesture. For this purpose, a speech
synthesizer IC APR33A3 is used.Where this speech synthesizer
has 8 channels through which audio corresponding to each gesture
are recorded. The address correspondingdb ehannel is sent to

the speaker, when the corresponding gesteigure (13)shows
APR33A3 message recording and playback setup.

APR 33A3 SCHEMATIC

Figure 13 APR33A3 message recording and playback setup
5. Arduino IDE

The Arduino IDE is an opesource software used to provide
instructions to micro controller. It provides an environment where
you can write code and upload it to your micro controller. It is
available  for  Windows, Linux  and MAC  operating
system based computefsgure (14)shows Arduino IDE

ARDUINO

AN OPEN PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND
THE ARDUING COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTHIBUTORS
OF ARDUINO.CC on arduino.cc/credits

Figure 14: Arduino IDE
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IV. RESULTS

The designed circuit has been connected and tested with many
Hand gesture where the voice was clear for any gesture as shown
in the figures bellows, where Figu{®5) showsGesture Hello

| Eello

Figure (15)Gesture Hello.

Figure (16) illustrate§&esture Thank You

Figure (16)Gesture Thank You.

Figure (17) show§esture Say

Figure (17)Gesture Sorry

Figure (18) illustrateS&esture Bye
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