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DEVELOPMENT OF A HYBRID MOBILE APPLICATION FOR ANDROID  
WITH THE FUNCTION OF PROCESSING AND SCANNING OF BAR-CODES 

In this work the process of hybrid mobile application for Android operation system with new function of proc-
essing and scanning of bar-codes development is presented. Theoretical fundamentals are considered, WebSphere 
Commerce architecture of corporate application providing a high level of scalability, productivity, safety reliability 
and controllability are analyzed. WebSphere Commerce is briefly presented with the help of programming model, 
mobile platform, bar-code specification and used libraries. WebSphere Commerce usage for electronic commerce 
applications creation significantly shortens time of developing. Creation of new pages with usage of JSP technolo-
gies is simple. However, it is difficult to tweak these pages. Tweak tool, provided by Rational Application Developer 
does not support JSP pages tweak. It is strongly recommended to realize only imagination level but not business-
level on the pages of JSP. That is why tweak of these pages is nit required because all realization code should be in 
Java files.  

Usage of libraries with opened initial code, such as ZXing, Simple JSON or Apache POI were also useful. In-
stead of bar-code scanner developing from scratch, ready and well tested library was used. It has not only shrunk 
the time for development, but also provided the best safety and productiveness. Development, realization and testing 
of hybrid Android application with bar-code generator are described in the article. 

Keywords: IBM WebSphere, WebSphere Commerce, mobile application, Android, JEE, JSP, bar-codes.

Introduction
One of the most popular aims of Java language is 

creation of corporative web-applications. In the begin-
ning of simple technologies, such as servlet it was 
enough for meeting the needs of developers. However it 
became obvious, that servlet-technology is not enough 
for creation of corporative applications. 

The response for increasing demand for Java lan-
guage became an introduction of Java Platform Enter-
prise Edition (JEE) [1]. JEE determines the standard of 
application development in Java language on the basis 
of multicomponent architecture. This platform deter-
mines the set of programming interfaces, which should 
be represented by application server. These components 
are usually built into the server of applications, support-
ing Java Platform Enterprise Edition. 

There is a multiplicity of server apps, capable of 
running enterprise applications. One of them is IBM 
WebSphere Application Server (WAS) [2]. It is multi-
platform apps server, corresponding to the JEE certifica-
tions. WAS is based on the opened technologies, such as 
XML and Web-services. WAS presents a wide spectrum 
of service. For example, connection to a database, pro-
tocol management, load distribution, safety model. All 
these services might be used for enhancement of appli-
cations by the developers.  

IBM WebSphere Commerce [3, 4] presents a set of 
ready-to-use tools, which helps the developers to 
emerge from the efforts of development the applications 

from scratch. IBM supplies a start store under the name 
of Madison, which can be used as start application for 
the development of specialized shop. Delivery of the 
start shop allows the developers to concentrate on the 
setting of a product to customers’ needs. Madison is 
ready to use web-application with basic functions. It is 
also supplied with mobile version of the shop, which 
was used in this article. The main goal of the article is 
creation of mobile shop for Android operation system 
with the help of bar-codes on the base of search sys-
tems. 

1. Model and technology
1.1. Model-View-Controller Projecting 

Template
WebSphere Commerce programming model con-

sists of technologies combination, including pages of 
JavaServer, Enterprise JavaBeans, JavaServer Faces and 
Struts (fig. 1). 

Fig. 1. JEE maintained technologies 
in WebSphere Application Server 7.0
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MODEL OF AUTOMOBILE ARTERIAL TRAFFIC  
BY GPS-SAMPLE ELECTRODE DATA 

In this article the model of arterial traffic on the basis of GPS-sample electrode sparse data is developed. 
Traffic monitoring system are mainly limited with highways and lean on the state or private data channels from 
specialized explorative infrastructure, which often includes loop detectors, radars, video cameras. GPS systems 
exists already for several decades, however only during the latest decade devices which are able to present high-
precision tracking information at relatively low expenses. This development led to the usage of cheap GPS-detecting 
devices, located in the vehicle for gathering of the information about the traffic. The main advantage of GPS-sample 
electrode is that the terms of flow can be changed everywhere, where the sensors get. Arterial network represents 
additional tasks of modeling and estimation, because flow physics, which regulates them is more difficult because of 
the traffic lights (usually with unknown cycles), intersections, stop signs and parallel queues. This fact means that 
approaches to the regression can potentially be very successful at the traffic conditions estimation. Obtained results 
in the work promotes the growth of smartphone industry with GPS support, as well as another sources for providing 
information about the vehicle traffic in the mode of real time to the drivers and transit agencies.Proposed statistical 
model is based on the achievements in several areas, including the theory of flow. 

Keywords: arterial traffic, GPS, traffic monitoring, rout, regression model.

Introduction

Systems of traffic information play important role 
in the world, because many people rely on the net of 
automobile vehicle for their the most important 
everyday functions [1–3]. Important step in extenuation 
of the traffic congestion is creation of the traffic 
monitoring systems creation consequences in real time. 
This article proposes common architecture system for 
processing of the data on traffic and spreading of 
accurate or up-to date information about the traffic 
through the Internet.  

Traffic model with special attention to the estimate 
of arterial traffic on sparsed GPS-sample electrode data 
is developed. Arterial (also is known as secondary 
network) are main streets of the city (not high roads), 
which provide trips inside and between the cities. 
Sample electrode data concerns to location management 
and speed, provided by the subset of vehicle, travelling 
on the road network. This work expands availability of 
mobile devices (i.e. mobile phones) with such sensors as 
GPS, which can provide detailed information about the 
traffic terms, tested by the driver who carrying the 
device. The aim of work is to ultimately provide 
accurate, punctual estimations and prognosis of the flow 
terms for everybody.  

GPS-sample electrode data promises to be the 
most spread source of data on the traffic for long years, 
because transit agencies reduce their investments into 
traditional fixed location detection infrastructure [4–6]. 

1. Visual routs
(Virtual Trip Lines, VTL)

VTL composes the basis of the system of “joint 
participation”, which allows separate users to download 
an application on his smartphone with GPS support, 
which sends the data on the traffic, as well as obtains 
information about the traffic and warnings. VTL is a 
virtual line, drawn on the road. The main idea is that the 
phone tracks passed every few seconds and loads VTL 
list in common region where the phone is located. When 
the phone crosses one of the VTL-server, it sends the 
update for central VTL-server, detecting the speed and 
time of crossing, as well as transmission time of 
previous VTL, which was crossed with it. Accuracy of 
the data, generating with frequent GPS-sample is very 
different from GPS-chip type in the telephone and can 
be very good in some cases and very ban in the others. 
Usually accuracy is enough for estimation of road traffic 
with appropriate filtration [7]. For arteries the speed 
measurements are not reliable, that is why time 
measurements in the routs is the only available data 
which is suitable for estimation of arterial traffic. Transit 
time measurements are also should be controlled.  

Nokia [8] initially has developed the first system 
of data selection about the flow on the basis of VTL in 
2007. This system was firstly tested in the frames of 
Mobile Century experiment in February 2008.  

VTL are able to provide high-quality data about 
the traffic, as well as help to save confidentiality of 
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ARCHITECTURE, METHODS AND ALGORITHMS OF WIRELESS NETWORK  
SENSORS FOR INTELLIGENT TRANSPORT SYSTEMS OPTIMIZATION

Intelligent transport systems are developing to provide effectiveness and safety of transport management with 
the help of information calculations and communications between transport infrastructures and vehicles. This work 
studies key technologies for wireless sensor networks with the aim to provide safety and connections in road net-
works. To solve this problem, the work uses the fact that the vehicles move along routes with a known map, which 
means vehicle mobility predictability and the location of the road network. With the help of statistical analysis of 
vehicle detection time marks, we can obtain estimates of the distances between any pairs of sensors on the roads and 
construct a virtual graph that is associated with the topology of the known road map on them. Wireless sensor net-
works are considered to be new components for intelligent transport systems and deployed on road networks to fur-
ther enhance safety and protection of driving. In this article the system of wireless sensor network autonomic pas-
sive localization for intellectual transport systems, adapted and optimized for road networks is developed. The de-
veloped localization system is reliable and realistic, taking into account time synchronization error, vehicle speed 
deviation and various vehicular traffic intensity, as well as the lack of sensor detection and the probability of detec-
tion duplication. The APL system shows encouraging results in the localization of a road network completely cov-
ered by vehicular traffic for estimating the distance along with one vehicle speed distribution. 

Keywords: intelligent transport systems, wireless sensor networks, wireless sensors, road monitoring.

Introduction
This work studies key technologies for wireless 

sensor networks with the aim to provide safety and con-
nections in road networks [1] in such a way: 

1) location of the sensor;
2) road inspection of car monitoring;
3) data transmission fir the road traffic protection;
4) reverse data transmission for information ex-

change about the road condition. 
With this aim the road networks characteristics are 

researched:   
1) predictable mobility of vehicles;
2) road network scheme;
3) traffic statistics;
4) vehicle trajectory.
In present times the roads are equipped with elec-

tronic sensors and variable message signs for driving, as 
well as GPS-based vehicle with navigation systems and 
systems of alarm reporting. With this tendency wireless 
sensor networks (WSN) can be deployed in road net-
works for further security enhance of traffic and mobil-
ity. US Department of Transportation and many auto-
mobile companies (for example, General Motors and 
Toyota) recognized promising features of vehicles (in-
tellectual vehicles) and have recently begun to imple-
ment BSS technology for ITS infrastructures [1–3]. 
European of telecommunication standards institute 
(ETSI) applies global standards for intellectual vehicles 

[4], such as telematics and all kinds of connection be-
tween vehicles (for example, «Vehicle» «Vehicle»)
and between vehicles and stationary location (for exam-
ple, «Vehicle» «infrastructure» or «infrastruc-
ture» «Vehicle»). Wireless sensor networks can be 
integrated in ITS for monitoring of road condition for 
traffic security providing (for example, highway build-
ing ground or obstructions) and announce such road 
condition via «Vehicle» «Vehicle» or «infrastruc-
tur» «vehicle communications».

1. Formulation of the problem
For wireless sensor localization in this work auto-

nomic passive localization (APL), intended to the road 
networks. It is assumed that the sensors are rarely de-
ployed (hundreds of meters from each other) to save 
costs in road networks. This makes existing localization 
solutions based on ranking ineffective. To solve this 
problem, the work uses the fact that the vehicles move 
along routes with a known map, which means vehicle 
mobility predictability and the location of the road net-
work. The binary time marks of vehicle detection and 
distance estimates are obtained for any pair of sensors 
on the roads, which allows constructing a virtual graph 
consisting of sensor identifiers (i.e. vertices) and dis-
tance estimates (for example, edges). This virtual graph 
(i.e. sensor network topology) then juxtaposed with the 
topology of a road map (road network), which deter-

©   Nooh Taha Nasif, 2017 



I.J. Intelligent Systems and Applications, 2018, 5, 33-41 
Published Online May 2018 in MECS (http://www.mecs-press.org/) 

DOI: 10.5815/ijisa.2018.05.04 

 

Copyright © 2018 MECS                                                             I.J. Intelligent Systems and Applications, 2018, 5, 33-41 

Intelligent Training Algorithm for Artificial 

Neural Network EEG Classifications 
 

Prof. Dr. Hanan A. R. Akkar 
University Of Technology/ Electrical Engineering Department, Baghdad, Iraq 

E-mail: dr_hananuot@yahoo.com 

 
Faris B. Ali Jasim 

University Of Technology/ Electrical Engineering Department, Baghdad, Iraq 

E-mail: faris2005@gmail.com 

 

Received: 02 August 2017; Accepted: 20 December 2017; Published: 08 May 2018 

 

 

Abstract—Artificial neural networks (ANN) have been 

widely used in classification. They are complicated 

networks due to the training algorithm used to fix their 

weights. To achieve better neural network performance, 

many evolutionary and meta-heuristic algorithms are 

used to optimize the network weights. The aim of this 

paper is to implement recently evolutionary algorithms 

for optimizing neural weights such as Grass Root 

Optimization (GRO), Artificial Bee Colony (ABC), 

Cuckoo Search Optimization (CSA) and Practical Swarm 

Optimization (PSO). This ANN was examined to classify 

three classes of EEG signals healthy subjects, subjects 

with interictal epilepsy seizure, and subjects with ictal 

epilepsy seizures. The above training algorithms are 

compared according to classification rate, training and 

testing mean square error, average time, and maximum 

iteration.  

 

Index Terms—Artificial neural network, Energy 

distribution, EEG, GRO, ABC, CSA, PSO, evolutionary 

algorithms. 

 

I.  INTRODUCTION 

The electroencephalogram (EEG) is a low amplitude 

signal generated in the brain, as a result of information 

flow during the communication of several neurons. 

Hence, careful analysis of these signals could be useful in 

understanding many human brain disorder diseases. One 

such disease topic is epileptic seizure identification, 

which can be identified via a classification process of the 

EEG signal after preprocessing [1]. 

Epilepsy is a major neurological diesis occurring in the 

brain characterized by recurrent seizures [1]. The 

abnormal electrical activity of brain cells caused 

temporary variation in brain functions which is known as 

epileptic seizures. Routinely EEG signal is used to 

diagnose epilepsy clinically [2]. EEG is an important tool 

used to identify and analyze human epileptic seizures 

activity.  Traditional epileptic seizure diagnosis relies on 

verbose visual screening by neurologists from EEG 

recording. Recently, there are many automatic systems 

helping the neurologists to quickly find interesting 

segments of seizure detection [3]. 

Over many years for various biomedical signal 

analyses neural networks NN have been very widely used 

since they split the signals efficiently for decision-

making. Over the years there are several other 

architectures of NN model that have been used such as 

Multilayer Perceptron Neural Network (MLPNN), Radial 

Basis Function (RBF), Recurrent Neural Network (RNN), 

etc. [4]. In addition to these methods, heuristic 

optimization algorithms are used to increase the speed of 

these methods. Particle swarm optimization (PSO) as a 

heuristic optimization method has been successfully 

applied to train ANNs. It has been proposed to update 

network weights because of its easy implementation and 

realization [5]. 

In this paper, we aim to propose an intelligent system 

that can diagnose epileptic seizures using ictal and 

interictal EEG data. Our system design was based on 

using ANN as a classifier. The energy band distribution 

was featured extraction from EEG data used to feed the 

ANN classifier.  Training the ANN network is the most 

important issue. ANN training is the process of adjusting 

the interconnection weights of the neurons to the most 

optimized weights [6]. Back propagation algorithm (BP) 

is the most popular training algorithm used for the neural 

network training process. The disadvantages of BP are its 

easy fall into local minima and its low convergence speed 

[7].  Many evolutionary algorithms are developed to raise 

the training performance. This paper aims to optimize 

ANN weights using GRO, ABC, CSA & PSO algorithms. 

These algorithms have been implemented and their 

performance have been compared according to 

classification rate, training and testing mean square error, 

average classification time, and a number of iteration 

needs to optimize the solution.  Four experiments of 

changing global algorithms parameters have been applied 

to study their effect on network performance. The global 

parameters are, number of neurons used in the hidden 

layer, network neurons bias, number of population, and 

space limits for algorithms search. The organization of 

this paper is as follows: section 2 illustrates the 
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Abstract— The electroencephalogram (EEG) is signal produced in the brain, because of the information flow 

through the communication of several neurons. It is really low amplitude signal. To understand the individual 
disorder disease, EEG signal have to be assessed carefully. One particular disease is epileptic seizure recognition.  An 
epileptic seizure is a transient symptom of abnormal excessive of neuronal activity in the brain. Among seizures, the 
EEG of an individual with epilepsy may be seen as periodic epileptic form transients (ETs) which contain of spikes or 
sharp waves. The goal of this paper is to discover and classify epileptic form transients. Feed forward back 
propagation artificial neural network (FFBPNN) and radial basis function neural network (RBFNN) are being used 
to categorize (ETs). Three features are extracted, the waveform shape, frequency domain, and wavelet coefficient 
sets. The primary goal of the paper is to recognize the realistic feature collection which can perform satisfactory 
classification performance. FFBPNN had provided the best classification performance with wavelet coefficient set.  

Keyword- EEG, epileptic form transients (ETs), artificial neural network (ANN), radial basis neural network 
(RBNN), wavelet transform  

I. INTRODUCTION 
Electroencephalography (EEG) is the biomedical device that measures the electrical power activity of the 

brain using electrodes located along the scalp. Usual human brain shows different rhythmic activity, however 
disorder in brain can transform the rhythmic design structure. The electrical power activity of the brain is 
registered over a short while period, generally 20–40 minutes. The brain signals ranges from 0.5μV to 100μV in 
amplitude. EEG signals are grouped predicated on their frequency range: alpha (α), theta (θ), beta (β), delta (δ), 
and gamma (γ) [1]. Small Amplitude of the EEG signal is polluted by various artifacts that registered in the 
signal and altered its originality [2]. Artifacts are split up into two organizations [3]: 

1) Physiologic signals which are produced by brain exterior sources such as; heart, eyes, muscles, tongue etc. 
2) Non- physiologic signals which are generated by electrical equipment such as 50 Hz power line 

interference.  
Irregular EEG activity can be sectioned off into epileptiform and non-epileptiform activity. An epileptic 

seizure is thought as a transient symptom of unnatural excessive or synchronous neuronal activity in the brain. 
Between seizures, the EEG of an individual with epilepsy may be seen as infrequent epileptiform transients 
(ETs) that contain of spikes or sharp waves which can carry on for 20-70ms or 70-200ms respectively. Event of 
ETs usually signifies repeated seizure in patients after an initial seizure. Thus it becomes important to discover 
ETs from a professional medical standpoint. However, the artifacts raise the difficulty to detect ETs [4]. 
Building a classifier with sufficient feature established to find ETs in EEG signal is the key goal of this paper.  

II. RELATED WORKS 
A lot of works has been referred to in the literature for the EEG signal classification. The comprehensive 

evaluation of EEG information for an epileptic patient utilizing wavelet transforms was done by Adeli et.al [5]. 
By using logistic regression and Artificial Neural Networks, the seizure recognition was done automatically in 
EEG by Alkan et.al [6]. To classify the epilepsy from EEG signals, a Radial Basis Function Neural Network 
model was originated by Aslan et.al [7]. By using discrete wavelet transform and Approximate Entropy, Ocak 
diagnosed the epileptic seizures automatically [8]. The epileptic seizures diagnosis using the likelihood 
distribution predicted on equal frequency discretization was symbolized by Orhan et.al [9].  

Tzallas et al. discovered that Peak Frequency, along with 15 other features, provided accuracies between 
78.11% and 86.18% when classifying transient occasions in EEG recordings [10]. In [11], it was discovered that 
Peak Frequency only achieved a precision accuracy of 54.06%. A possible description for low accuracies could 
be that the frequency of peaks will decay as time passes. If the window that the optimum Peak Frequency is 
extracted from is too large, this decaying of the peak could make clear why some creators have observed less 
accuracy when working with only the Peak Frequency to detect seizures [12]. Wang and Lyu [13] discovered 
that median frequency exhibited significant dissimilarities between seizure and non-seizure patients. By 
segmenting the EEG signal into five independent frequency bands for delta ( : 0.5 ≤  ≤ 4Hz), theta ( : 4 ≤ 
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Abstract 
        The recording of brain's electrical activity over a period of 
time is called electroencephalogram EEG signal. EEG became 
cardinal tool for diagnosing and managing malfunctions and 
various brain disorders.  It is very complex to analyze continuous 
EEG signals. These signals can be categorized to different kinds 
according to the frequency: Delta (0.5 – 4Hz), Theta (4 -7.5Hz), 
Alpha (7.5 – 12Hz), Beta (12 -30Hz), and Gamma (above 30Hz). 
Since EEG signals are categorized by their very small amplitudes, 
they can be easily polluted by noise.     These noises are called 
the artifacts. These artifacts need to be removed before 
processing and analyzing the EEG signal. In general, an EEG 
signal which represents brain neuronal activity is contaminated 
with noises, artifacts, and external interferences. Therefore it is 
important to separate the required frequency band information 
from such noises. Different methods for noise and artifact 
removing are available and implemented. Filtering these 
interference signals might remove some relevant EEG 
information, and therefore care must be taken while choosing one 
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