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“Research is creating new knowledge.” -Neil Armstrong    ARTIFICIAL NEURAL NETWORKS 

This newsletter is created primarily by using 

text columns, so that text automatically 

wraps from one column to the next. Find the 

Columns feature on the Page Layout tab, in 

the Page Setup group. Get tips for setting up 

and using text columns later in this template 

Adding your own content 
The placeholder text for several articles in 

this template provides tips on how to 

customize this newsletter for your needs. 

To replace any placeholder text with your 

own, just select it and start typing. Note that 

if the placeholder text you replace is long, 

such as for this article, it might look like the 

page layout is skewed when you do this but it 

is not. The content that sits lower on the 

page only moves up because less content is 

present when you begin to replace your own 

text. As you type to add your text, content 

will move back into position automatically. 

Placeholders that remain when 
you add text 
The title and subtitle placeholders don’t 
disappear when you add your own text. They 

will look like regular text when printed but 

you can see the blue outline and title of the 

placeholder when you click in it. 

The reason these placeholders remain is that 

they are linked to other placeholders that use 

the same text. So, when you replace the title 

or subtitle placeholder text with your own, it 

automatically populates the corresponding 

placeholders in the headers and on the back 

page mailer.  

Replacing pictures 
To replace a picture in this template with 

your own, select it and then, on the Picture 

Tools Format tab, in the Adjust group, click 

Change Picture. (Or right-click a photo to 

access the Change Picture command.) 

The pictures that you see in sidebars, such as 

In This Issue at right, are formatted as In Line 

With Text so that they sit right in a paragraph 

mark and can be formatted as easily as text. 

The custom paragraph style named Sidebar 

photo applies indent formatting that helps 

align the photos perfectly with the other 

sidebar content. 

Pictures that wrap around some text in 

articles throughout the newsletter use text 

settings and positioning. Get help for 

working with text wrap around pictures later 

in this template.  

ANN is 

Artificial Neural Network - A 
computer system modelled on the 
human brain and nervous system.  
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Machine translation has been widely available 

in apps and websites since the mid-2000s. For 

many years (since the 1960s), computer 

scientists tried to build machine translation 

systems based on grammatical rules and 

structures of individual languages. In most 

cases the results were, less than great. 

The breakthrough came when a new concept, 

machine learning, was applied to machine 

translation. Using vast amounts of data pre-

translated by professional translators, 

powerful algorithms would learn how to 

translate words given some limited context 

and these pre-existing translations. 

All of the machine translation products 

(websites or apps) available until late 2016 

were based on algorithms using statistical 

methods to try to guess the best possible 

translation for a given word. This technology 

is called statistical machine translation. 

One of the limitations of statistical machine 

translation is that it only translates words 

within the context of a few words before and 

after the translated word. For small 

sentences, it works pretty well. For longer 

ones, the translation quality can vary from 

very good. 

In the late 2000s, a new machine learning 

technology called deep learning or deep 

neural networks, one that tries to mimic how 

the human brain works (at least partially), 

became a viable option to work on many hard 

to crack computer science problems thanks to 

advances both on the research side (how to 

build, train and run these large neural 

networks) and on the compute side with the 

arrival of the extremely large scale compute 

power of the cloud. 

At a high-level, neural network translation 

works with in two stages: 

A first stage models the word that needs to be 

translated based on the context of this word 

(and its possible translations) within the full 

sentence, whether the sentence is 5 words or 

20 words long. 

 A second stage then translates this word 

model (not the word itself but the model the 

neural network has built of it), within the 

context of the sentence, into the other 

language. 

 

The Google Neural Machine Translation 

system (GNMT), which utilizes state-of-the-

art training techniques to achieve the largest 

improvements to date for machine 

translation quality. 

A few years ago Google started 

using Recurrent Neural Networks (RNNs) to 

directly learn the mapping between an input 

sequences (e.g. a sentence in one language) 

to an output sequence (that same sentence in 

another language). Whereas Phrase-Based 

Machine Translation (PBMT) breaks an input 

sentence into words and phrases to be 

translated largely independently, Neural 

Machine Translation (NMT) considers the 

entire input sentence as a unit for translation. 

The advantage of this approach is that it 

requires fewer engineering design choices 

than previous Phrase-Based translation 

systems. When it first came out, NMT showed 

equivalent accuracy with existing Phrase-

Based translation systems on modest-sized 

public benchmark data sets. 

 

 

Using human-rated side-by-side comparison 

as a metric, the GNMT system produces 

translations that are vastly improved 

compared to the previous phrase-based 

production system. GNMT reduces 

translation errors by more than 55%-85% on 

several major language pairs measured on 

sampled sentences from Wikipedia and news 

websites with the help of bilingual human 

raters. 

An example of a translation produced by 

GNMT system for an input sentence sampled 

from a news site. 

 

A NEURAL NETWORK 

FOR MACHINE 

TRANSLATOR 
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The Google Translate mobile and web apps 

are now using GNMT for 100% of machine 

translations from Chinese to English—about 

18 million translations per day. The 

production deployment of GNMT was made 

possible by use of our publicly available 

machine learning toolkit TensorFlow and 

our Tensor Processing Units (TPUs), which 

provide sufficient computational power to 

deploy these powerful GNMT models while 

meeting the stringent latency requirements 

of the Google Translate product. 

Reference Paper:  Sequence to 

Sequence Learning with Neural 

Networks - Ilya Sutskever, Oriol 

Vinyals, Quoc V. Le. Advances in 

Neural Information Processing 

Systems, 2014. 
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Air pollution is an important issue nowadays, 

being a factor which influences both human 

health and activities. Air pollution in urban 

area are associated with the sudden 

occurrence of high concentration of vehicular 

exhaust emission (VEEs). Critical air pollution 

events frequently occur where the 

geographical and meteorological conditions 

do not permit an easy circulation of air and a 

large part of the population moves frequently 

between distant places of a city. There are 

many different chemical substances that 

contribute to it. Large quantities of any air 

pollutant can affect the population health. 

Based on the World Health Organization 

reports that 2.4 million individuals die 

annually from causes directly attributable to 

air pollution, 1.5 million of these from indoor 

air pollution. Worldwide there are more 

deaths from poor air quality than from 

automobile accidents. In order to prevent 

them, there have been developed regional, 

national and international air pollution 

monitoring networks, which inform people 

about major pollutants concentrations in real 

time .Air pollutants exert a wide range of 

impacts on biological, physical, and economic 

systems .Their effects on human health are of 

particular concern. The decrease in 

respiratory efficiency and impaired capability 

to transport oxygen through the blood caused 

by a high concentration of air pollutants may 

be hazardous to those having pre-existing 

respiratory and coronary artery disease. 

Consequently, it has become a vital task to 

accurately keep track of the variation of 

ambient air pollution levels in urban areas it is 

important to predict air quality exactly for 

providing proper actions and controlling 

strategies so that the adverse effects can be 

minimized. In response to this concern, 

several studies on air quality prediction using 

artificial neural network have been done. 

Unlike other modeling techniques, artificial 

neural networks (ANN) make no prior 

assumptions concerning the data 

distribution. ANN is capable of modeling 

highly non-linear relationships and can be  

 

 

 

 

 

 

 

 

 

 

trained to accurately generalize when 

presented with a new dataset. The strong 

capability of artificial neural networks in 

predicting fuzzy data and the successful 

application of this approach in various fields 

gives the idea of implementing ANN to 

predict air quality based on previous data. 

This research will attempt to use feed-

forward neural network modeling in the 

prediction estimation where historical data 

collected over the years is used to ‘train’ the 
model. This paper is organized as follows: 

Section 2 provides the materials and 

methods. 

Data Sets 

The data used in this study are daily ambient 

air temperature, relative humidity, air velocity 

and daily concentration of Nox in sensitive 

area of Ujjain for 4 years period from 2009 to 

20013. All of these data were provided by 

State Pollution Control Board of Ujjain. The 

data was divided into three sets which is 

learning set for ANN training, validation and 

testing set to verify the efficiency and 

correctness of the developed model. 

ANN Model for Air Quality Prediction 

As network architecture, a 3-layer perceptron 

model as shown in Figure 2.1 was used. Two 

independent model with different input 

variables is developed. 

Here, in first network there were three 

neurons in the input layer including 

temperature, relative humidity and wind 

velocity .While in second network there were 

four neurons in the input layer including 

temperature, relative humidity, wind velocity 

and rainfall. The number of hidden layers and 

values of neurons in each hidden layer are the 

parameters to be chosen in the model. 

Therefore, one or two hidden layers and 

different value of neurons were chosen to 

optimize the ANN performance. The last layer 

is the output layer, which consists of the 

target of the prediction model. Here, NOx 

was used as the output variable. Hyperbolic 

tangent sigmoid function was used as the 

transfer function. The database was divided 

into three sections for early stopping. 50% of 

the data were used in training the networks, 

25% were designated as the validation set, 

and the remaining 25% were employed in 

testing the networks. The mean square error 

(MSE) was chosen as the statistical criteria for 

measuring the network performance. 

 ANN Modeling  

 

Feed-forward neural network have been 

applied in this study. The tensing functions 

were used for the neurons in the hidden layer 

and output layer respectively. The input and 

target values were normalized into the range 

of [0, 1] in the pre-processing phase. The 

weights and biases were adjusted based on 

gradient-descent back-propagation in the 

training phase. The mean square error was 

AIR QUALITY PREDICTION 

USING ARTIFICIAL NEURAL 

NETWORK 
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chosen as the statistical criteria for measuring 

of the network performance. 

It represents the network performance with 

three variables in input layer including 

temperature, relative humidity and wind 

velocity. 

In this study modeling of air pollutant (NOx) 

using artificial neural network was developed 

with two individual network. The study was 
focused on estimation of mean square error. 

Of the two networks developed, network with 

mean square error (MSE) and sum of square 

error (SSE) as 0.00252 and 0.06289 

respectively considered to be best model with 

minimum percentage error of 0.332. 

 

Reference Paper:  Air quality 

prediction using artificial neural 

network, Navneeth Lal benjamin 
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Artificial neural networks are abstract models 

that mimic the complex structure and 

functioning of the brain. They are widely 

being used in the fields of systems biology 

and drug discovery for resolving complexity 

associated with mathematical models, virtual 

screening of compounds, deciphering 

quantitative structure–activity relationships, 

estimation of pharmacokinetic and 

pharmacodynamics properties, and during 

formulation development. With a number of 

variables deciding the outcome, neural 

networks are excellent in deciphering 

nonlinear relationships among the variables 

and predicting the outcome way before in the 

drug discovery process. The traditional drug 

discovery process often proves to be lengthy, 

expensive, and difficult. The present content 

discusses the possibility of using artificial 

neural networks to improve the efficiency and 

speed of therapeutic discovery and we will 

review some applications of ANNs in drug 

discovery. 

Quantitative Structure-Activity 

Relationship (QSAR) 

 QSAR correlates physicochemical 

parameters of compounds with chemical or 

biological activities. These parameters 

include topological parameters, molecular 

weight, molar volume, electronegativity, 

logP, hydrogen acceptor, hydrogen donor 

and molar refractivity. ANNs have been 

shown to be an effective tool to establish this 

type of relationship and predict the activities 

of new compounds. Jaen-Oltra et al was 

developed a new topological method to 

predict antimicrobial properties of quinolones 

derivatives on the basis of their chemical 

structures. An ANN with suitable set of 

topological descriptors and training 

algorithms was used to determine the 

minimum inhibitory concentration of 

quinolones. In another example, Hu et al 

combined ANNs, quantum chemistry and 

molecular docking methods to design novel 

Aldose Reductase Inhibitors (ARIs). 

Physicochemical parameters including 

electronegativity and molar volume of known 

inhibitors were calculated using quantum 

chemistry methods. Using these parameters 

as input nodes, an ANN based QSAR model 

was constructed and the biological activities 

of new compounds were predicted. The 

further molecular docking analysis showed all 

the predicted potent compounds by ANNs 

binded well to the active site of the aldose 

reductase. 

 Virtual Screening (VS) 

 Virtual screening is a novel approach to speed 

the drug discovery process. It applies 

computational methods to quickly search (or 

“screen”) compounds with known chemical 
structures to identify the compounds with 

high biological activities in a compound 

database. ANNs-based QSAR models are 

widely chosen as the prediction methods in 

the virtual screening. Recently, Myint et al 

have developed a 2D fingerprint-based 

artificial neural network QSAR (FANN-QSAR) 

method for a large scale drug virtual 

screening. A set of 1699 cannabinoid receptor 

subtype 2 (CB2) ligands with reported 

activities was used for the model training and 

a five-fold cross-validation. A 2D circular 

topological fingerprint, ECFP6, was chosen as 

the neural network input. Using this ECFP6-

ANN-QSAR model, they predicted GPCR 

cannabinoid ligand binding affinities of a large 

NCI compound database with over 200,000 

structurally diverse compounds. Two 

compounds with nanomolar activities were 

discovered. 

Quantitative Structure Toxicity Relationship 

(QSTR)  

 ANNs were also widely used in 

pharmacotoxicology, especially in QSTR 

studies. QSTR is a mathematical relationship 

between the chemical’s quantitative 
molecular descriptors and its toxicological 

activities. QSTR models can be applied to 

predict the toxicity of compounds. Similar to 

QSAR, the molecular descriptors of QSTR are 

derived from physicochemical properties of 

the compounds. These descriptors are then 

correlated with a toxicological response of 

interest through ANNs modeling. For 

example, Gao et al was developed an ANN-

based prediction model of the bio-toxicity of 

substituted benzene. In this study, 78 

substituted benzene compounds were chosen 

to establish and validate ANN-QSTR models. 

Five topological indexes were chosen as input 

nodes of network and the optimum network 

was 5-17-1. The ANN-QSTR model was 

validated by 23 substituted benzene 

compounds. The correlation coefficient 

between predicted and actual toxicological 

activities of these compounds was found to be 

0.9088. 

 Pharmacokinetic and Pharmacodynamics 

 The ANN technology offers an exciting 

alternative to monitor complex interactions 

between drug substance and physiological 

system that are usually monitored by 

pharmacodynamics. Haider et al has reported 

on a predictive PK/PD model for an oral 

hypoglycemic agent (repaglinide) using 

ANNs. They concluded that ANNs were a 

Application of Artificial 
Neural Networks in 

Modern Drug Discovery 
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quick and simple method for predicting and 

identifying significant covariates.  

Gobburu et al has also applied an ANN to 

PK/PD analysis and concluded that it is a 

versatile computational tool and exhibits 

clear advantage over conventional model-

independent PK/PD analysis. Chow et al has 

compared the predictive ability of ANNs with 

that of NNMEM for tobramycin plasma levels 

in pediatric patients and conclude that ANNs 

have the potential to become a useful 

analytical tool for population 

pharmacokinetic data analysis. Ritschel et al 

used ANNs to predict human 

pharmacokinetics parameters (total 

clearance and distribution volume) from a 

combined data set of physicochemical 

properties of drugs (protein binding, partition 

coefficient, dissolution constant) and animal 

pharmacokinetic parameters (total clearance 

and distribution volume) 
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Cyber Security is the body of technologies, 

processes and practices designed to protect 

networks, computers, programs and data 

from attack, damage or unauthorized access. 

The speed of processes and also the quantity 

of knowledge to be utilized in defensive the 

cyber area cannot be handled by humans. 

However, it is troublesome to develop 

software system with standard mounted 

algorithms for effectively defensive against 

the dynamically evolving attacks in networks. 

Hyper-connected workplaces and the growth 

of cloud and mobile technologies have 

sparked a chain reaction when it comes to 

security risks. It is understandable that 

security against intelligent cyber bats will be 

achieved only by intelligent code. 

Artificial Intelligence is a sub-division of 

computer science dealing with the 

development of systems and software 

capable of acting intelligently, and doing 

things that would normally be done by people 

– equally as well, or sometimes better. 

Role of Intelligent code (AI) in Cyber 

operations 

AI is required, initial of all, for speedy reaction 

to things in web. One should be able to handle 

great deal of data in no time so as to explain 

and analyze events that happen in cyber 

house and to form needed choices. The speed 

of processes and also the quantity of 

information to be used cannot be handled by 

humans. Machine learning techniques such as 

unsupervised learning and continuous 

retraining can keep us ahead of the cyber 

criminals. 

For businesses, the desire to leverage IOT 

(Internet of Things) is tempered by the latest 

mega breach or DDoS (Distributed Denial of 

Service) attack creating splashy headlines and 

causing concern. With a “thinking machine”, 
rapid response could be written into its DNA.  

 

 

 

 

 

 

 

 

 

 

 

 

Algorithms dedicated to spotting potential 

threats could be implemented in real time, to 

give a moment by moment response to an 

attack. 

For cyber security, using AI new exploits and 

weaknesses can quickly be identified and 

analyzed to help mitigate further attacks. It 

has the ability to take some of the pressure off 

human security “colleagues.” They are alerted 
when an action is needed, but also can spend 

their time working on more creative, fruitful 

endeavors. And these intelligent security 

devices could have the inherent ability to 

keep on learning: to study current pools of 

knowledge and extrapolate from them to 

anticipate future threats, and appropriate 

responses.AI also has the potential to 

increase the scale of resistance that a system 

has to ongoing attacks. 

Proposed System 

Visual nets: Neural network will include an 

oversized variety of artificial neurons, so 

neural networks offer a practicality of 

massively parallel learning and decision-

making. Their most distinguished feature is 

that the speed of operation. They’re well 
matched for learning pattern recognition, for 

classification, for choice of responses to 

attacks etc. they will be enforced either in 

hardware before in software system. Neural 

nets are well relevant in intrusion detection 

and intrusion bar. There are proposals to use 

them in DoS (Denial of Service) detection, pc 

worm detection, spam detection, zombie 

detection, and malware classification and in 

rhetorical investigations. A reason for the 

recognition of neural nets in cyber security is 

their high speed.  

Conclusions 

In the present scenario of quickly growing 

intelligence of malware and class of cyber-

attacks, it is inescapable to develop intelligent 

cyber security ways. The expertise in DDoS 

mitigation has shown that even a security 

against large-scale attacks will be undefeated 

with rather restricted resources once 

intelligent ways are used. An analysis of 

publications shows that the AI results most 

generally applicable in cyber security are 

provided by the analysis in artificial visual 

nets. Applications of visual nets can keep on 

in cyber security. The new developments in 

knowledge understanding, illustration and 

handling furthermore in machine learning can 

greatly enhance the cyber security capability 

of systems that will use them. 

 

Submitted by, 

 

VINOLIYA GRACE E 

152MCA35 

Artificial Intelligence 

in Cyber Security 
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Underwater Robots are beneficial and 

substantial tools to achieve various actions 

and have increasing applications in 

discovering underwater environments. These 

applications include good caring capabilities 

and a high accuracy path tracking. Due to the 

uncertainties in underwater environment and 

nonlinearity of the dynamic behavior a 

suitable control form of the underwater robot 

is very difficult. Various parameters are 

needed to monitor and control by the 

operator during the implementation of 

certain task with the underwater robot. 

Therefore, research in the area of monitoring 

and controlling the underwater robots 

become an important challenge for the 

engineers and have been considered by many 

researchers. If some parameters like position 

and direction of motion of the robot could be 

controlled automatically by a control system 

the underwater robot can be enormously 

facilitated. The control system is one of the 

most important component of an underwater 

robot, and its features play an important role 

when one have to choose a robot for a specific 

mission. These robots are being substituted 

by the human divers for completing different 

tasks that over risks the human life. 

Some linearization theory for steering an 

underwater robot controllers were presented. 

The objective of the underwater robot is to 

build a platform which is capable of 

successfully navigating in the underwater 

environments without any human support. 

The result of the techniques which navigation 

methods are based upon; differ in relation to 

the computational time and resources 

available to the robot, the dynamic and static 

memory available to it, the accuracy and 

efficiency of performance expected from the 

robot. They are usually classified by the 

characteristics of the underwater 

environment in which the robot is to navigate. 

 

 

 

 

 

 

 

 

 

 

 

One of some approaches for the navigation 

control of underwater robot is Artificial 

Neural Networks (ANN) for reactive control. 

The benefit of this approach is the learning 

capability of the neural network. Most 

underwater robot show non-linear 

characteristics, linear control cannot be used 

for all circumstances. The reasonable answer 

to this problem is the application of non-linear 

controllers. The neural network is a method of 

understanding theories which leads to the 

way in which human brain comprehends 

primary functions. For navigating the 

underwater robot the algorithm used is neural 

network. The learning and adaptation 

capabilities can be improved by using Neural 

Network in the environments where the data 

is qualitative, inaccurate, and incomplete. As 

neural networks (NNs) are characterized by 

flexibility and an aptitude for dealing with 

non-linear problems, they are to be beneficial 

when used on underwater robots. 

Analysis of Neural Network for Underwater 

Robot 

Modeling of the neural network for 

Underwater Robot: 

1. Collect Data: During training and 

during normal operation, the input patterns 

fed to the neural network comprise the 

following components-Left obstacle distance 

from the robot, Front obstacle distance from 

the robot, Right obstacle distance from the 

robot, Target bearing and the final output. 

2. Create the network: Artificial neural 

networks consist of a set of densely 

interconnected processing units which are 

called neurons. These units transform signals 

in a non-linear way. The chosen number of 

layers was found empirically to facilitate 

training. The input layer has four neurons, 

three for receiving the values of the distances 

from obstacles in front and to the left and 

right of the robot and one for the target 

bearing. If no target is detected, the input to 

the fourth neuron is set to 0. The output layer 

has a single neuron, which produces the 

steering angle to control the direction of 

movement of the robot. 

3. Configure the Network: The input neurons 

are-Left obstacle distance from the robot, 

Front obstacle distance from the robot, Right 

obstacle distance from the robot and Target 

bearing. 

4. Initialize the weights and biases-: Using all 

the collected data we can initialize the 

weights and biases. We can use MATLAB 

software for creating the Neural Network and 

solving the problem. After Creating the neural 

network and configuring it the weights should 

be initialized by proper values for further 

training of the neural network. 

5. Train the Network-: During training, the 

network output actual may differ from the 

desired output desired as specified in the 

training pattern presented to the network. A 

measure of the performance of the network is 

the instantaneous sum-squared difference 

between desired and actual for the set of 

presented training patterns. The error back 

Control of Autonomous 

Underwater Vehicles using 

Neural Network Based 

Robust Control System 
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propagation method is employed to train the 

network .This method requires the 

computation of local error gradients in order 

to determine appropriate weight corrections 

to reduce Error. 

6. Validate the Network-: After training the 

network we have to validate it in the MATLAB 

so that it can be used by the robot for its 

navigation control. 

7. Use the network-: After that this network 

can be used by the network controller of the 

robot. 

Conclusion 

A simulation of navigation control of 

underwater robot has been developed using 

MATLAB. The trained neural network was fed 

to the simulation of the underwater robot. 

Since trained neural network have a less Mean 

square error the simulation performance of 

the underwater robot is accurate. The 

simulation results show that the trained 

neural network can be used for an underwater 

robot which can be used for an unpredictable 

a non-linear environment. The performance 

of the trained neural network is compared 

with other models and they show an good 

agreement. The established neural network 

used in the robot has the following 

characteristics: They can avoid any obstacles 

which come along its path, It has got a less 

mean square error which results in smooth 

and accurate navigation control of the 

underwater robot under any unpredictable 

environment, The environment is identified 

by the underwater robot which gives 

sufficient data for path optimizing the path 

while navigating. 

Further, the neural network model can be 

optimized by training with increased set of 

inputs. Since the simulation shows a good 

navigation result the neural network designed 

can be used practically in an underwater 

robot. 

Reference paper- Control of 

Autonomous Underwater 

Vehicles using Neural Network 

Based on Robust Control System 
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Deep learning is which modifiable 

components of a learning system are 

responsible for its success or failure? What 

changes to them improve performance? This 

has been called the fundamental credit 

assignment problem (Minsky, 1963). There 

are general credit assignment methods for 

universal problem solvers that are time-

optimal in various theoretical senses (The 

present survey, however, will focus on the 

narrower, but now commercially important, 

subfield of Deep Learning (DL) in Artificial 

Neural Networks (NNs). 

Key Concepts of Deep Neural Networks 

Deep-learning networks are distinguished 

from the more commonplace single-hidden-

layer neural networks by their depth; that is, 

the number of node layers through which 

data passes in a multistep process of pattern 

recognition. Traditional machine learning 

relies on shallow nets, composed of one input 

and one output layer, and at most one hidden 

layer in between. More than three layers 

(including input and output) qualifies as 

“deep” learning. So deep is a strictly defined, 
technical term that means more than one 

hidden layer. 

In deep-learning networks, each layer of 

nodes trains on a distinct set of features based 

on the previous layer’s output. The further 
you advance into the neural net, the more 

complex the features your nodes can 

recognize, since they aggregate and 

recombine features from the previous layer. 

This is known as feature hierarchy, and it is a 

hierarchy of increasing complexity and 

abstraction. It makes deep-learning networks 

capable of handling very large, high-

dimensional data sets with billions of 

parameters that pass through functions. 

Above all, these nets are capable of 

discovering latent structures within 

unlabeled, unstructured data, which is the 

vast majority of data in the world. Another 

word for unstructured data is raw media; i.e.  

 

 

 

 

 

 

 

 

 

 

 

 

 

pictures, texts, video and audio recordings. 

Therefore, one of the problems deep learning 

solves best is in processing and clustering the 

world’s raw, unlabeled media, discerning 
similarities and anomalies in data that no 

human has organized in a relational database 

or ever put a name to. 

For Example: deep learning can take a million 

images, and cluster them according to their 

similarities: cats in one corner, ice breakers in 

another, and in a third all the photos of your 

grandmother. This is the basis of so-called 

smart photo albums. 

Now apply that same idea to other data types: 

Deep learning might cluster raw text such as 

emails or news articles. Emails full of angry 

complaints might cluster in one corner of the 

vector space, while satisfied customers, or 

spam bot messages, might cluster in others. 

This is the basis of various messaging filters, 

and can be used in customer-relationship 

management (CRM). The same applies to 

voice messages. With time series, data might 

cluster around normal/healthy behavior and 

anomalous/dangerous behavior. If the time 

series data is being generated by a smart 

phone, it will provide insight into users’ health 
and habits; if it is being generated by an auto 

part, it might be used to prevent catastrophic 

breakdowns. 

Deep-learning networks perform automatic 

feature extraction without human 

intervention, unlike most traditional 

machine-learning algorithms. Given that 

feature extraction is a task that can take 

teams of data scientist’s years to accomplish, 
deep learning is a way to circumvent the 

chokepoint of limited experts. It augments 

the powers of small data science teams, which 

by their nature do not scale. 

When training on unlabeled data, each node 

layer in a deep network learns features 

automatically by repeatedly trying to 

reconstruct the input from which it draws its 

samples, attempting to minimize the 

difference between the network’s guesses 
and the probability distribution of the input 

data itself. Restricted Boltzmann machines, 

for examples, create so-called 

reconstructions in this manner. 

In the process, these networks learn to 

recognize correlations between certain 

relevant features and optimal results – they 

draw connections between feature signals 

and what those features represent, whether it 

be a full reconstruction, or with labeled data. 

A deep-learning network trained on labeled 

data can then be applied to unstructured 

data, giving it access to much more input than 

machine-learning nets. This is a recipe for 

higher performance: the more data a net can 

train on, the more accurate it is likely to be. 

Deep learning’s ability to process and learn 
from huge quantities of unlabeled data give it 

a distinct advantage over previous 

algorithms. 

Deep Learning in Neural 

Networks 

http://www.sciencedirect.com/science/article/pii/S0893608014002135#br002595
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The main objective of the student 

performance prediction system is to 

determine students who would be expected 

do well in the Faculty of Engineering and 

Information Technology in University. The 

quality of students enrolled into any 

university influences the research and training 

level within the university, and furthermore, 

has an overall effect on the advances of the 

country itself, as these students may become 

a key players in the affairs of the country in all 

sorts of the economy. In University, students 

get admitted to the Department of 

Engineering in the Faculty of Engineering and 

Information Technology after they 

successfully passed the scientific branch of 

the high school with at least 70%, students are 

required to study their freshman year without 

getting a major in engineering yet. Once the 

student finished the freshman year, he or she 

can major in either Computer and 

Communication Engineering or Mechatronics 

Engineering. A student can major in one of 

the Engineering major if he/s 

he satisfy specific requirements such as High 

school score, number of credits finished, pass 

some subjects in the freshman year, such as 

Math, Electrical Circuits, and Electronics. It 

should be noted that this module of 

predicting student performance will help in 

identifying which student possibly will 

succeed in studying Engineering programs. 

Hence this study takes an Engineering 

approach to make the process a student 

selecting an Engineering major more 

effective and efficient. Specifically the study 

seeks to explore the possibility of using an 

Artificial Neural Network model to predict the 

performance of a student before he/she starts 

his/her sophomore year in engineering 

studies. Naturally one expects the 

performance of a student to be some type of 

function with a number of factors  

 

 

 

 

 

 

 

 

 

 

 

 

(arguments) involving his background and 

intelligence. It is on the other hand apparent 

that it will be pretty difficult finding a 

mathematical model that may adequately 

model this performance/factors relationship. 

However one realistic approach for predicting 

the performance of a student might be by 

studying his historical data of past students’ 
background and their associated 

performances. A practical approach to this 

type of problem is to apply common 

regression analysis in which historical data are 

best fitted to some function. The result is an 

equation in which each of the inputs xj is 

multiplied by a weight wj; the sum of all such 

products and a constant θ, then gives an 
estimate of the output y = ∑ wj xj+θ , where 
j=0..n.The problem here is the complexity of 

selecting a proper function competent of 

capturing all forms of data associations as 

well as automatically adjusts output in case of 

further information, because the 

performance of a candidate is controlled by a 

number of factors, and this 

control/association is not going to be any 

straightforward well-known regression 

model. 

An artificial neural network, which emulates 

the human brain in solving a problem, is a 

more common approach that can tackle this 

kind of problem. Thus, the attempt to put up 

an adaptive system such as Artificial Neural 

Network to predict the performance of a 

student based on the consequence of these 

factors.  

The aim of this study is 

1. To identify some suitable factors that affect 

a student performance,  

2. To convert these factors into forms 

appropriate for an adaptive system coding, 

and  

3. To model an Artificial Neural Network that 

can be used to predict a student performance 

based on some predetermined data for a 

given student. 

Methodology 

By looking deeply through the experience of 

human experts on student performance, a 

number of factors that are considered to have 

an effect on the performance of a sophomore 

student were outlined. These factors were 

cautiously studied and synchronized into a 

convenient number appropriate for computer 

coding within the environment of the ANN 

modeling. These factors were classified as 

input variables. The output variables embody 

some likely levels of performance of a student 

in terms of University grading system. 

The Input Variables 

The input variables identified are those which 

can simply be obtained from student file and 

registrar system. The input variables are: 

1. High School score, 

2. Results in Math I in the student freshman 

year, 

Predicting Student 

Performance Using 

Artificial Neural Network 
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3. Results in Math II in the student freshman 

year, 

4. Results in Electrical Circuits in the student 

freshman year, 

5. Results in Electronics I in the student 

freshman year, 

6. Number of credits passed in the student 

freshman year, 

7. CGPA of the freshman year, 

8. Type of High school whether it is private or 

public, 

9. Location of high School, whether it is in 

Palestine or outside, and 

10. Student’s Gender. 

 

 

 

 

 

 

 

 

 

The Output Variable 

The output variable represents the 

performance of a student on graduation. The 

output variable is based on the current 

grading system used in University. However, 

for the scope of this paper, the domain of the 

output variables represents some range of 

Cumulative Grade Point Averages (CGPA). 

 

 

 

 

 

Table 2 shows the classification of the output 

variable chosen which are in compliant with 

the grading system in University. 

Conclusion 

An artificial Neural Network model for 

predicating student performance in the 

Faculty of Engineering and Information 

Technology was presented. The model used 

feed forward back propagation algorithm for 

training. The factors for the model were 

obtained from student registration records. 

The model was tested and the overall result 

was 84.6%. This study showed the potential 

of the artificial neural network for predicating 

student performance.  
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