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A-10-146-1

Joint feature extraction and instance re-weighting approach
for unsupervised domain adaptation

Maryam Azarkesht!, Fatemeh Afsari?

Shahid Bahonar University of Kerman,Department of Computer Engineering,
2Department of Computer Engineering, Shahid Bahonar University of Kerman,
maryam.azarkesht@gmail.com, afsari@uk.ac.ir

Domain adaptation methods aims to learn a classifier on labeled data (source domain) and recognize data
from a new domain with a different distribution (target domain). A lot of researches are carried out in this
field to learning appropriate features or reweighing the instances to alleviate the difference between domain
distributions. In this paper, we propose a unified framework paying attention to both feature extraction and
instance reweighting, simultaneously. Two similar projection matrices are learned for two domains. Also,
by scarifying the learned model the importance of the instances are adjusted, acceptably. The empirical
results validate that the proposed method significantly improves classification accuracies compared to the
state-of-the-art methods.

Keywords: Domain Adaptation, Transfer Learning, Subspace Learning, Instance Reweighting, Feature
Extraction

A-10-193-1

Improving Database Security by Various Query Support on
Different Data Types of Encrypted Data

Shahrzad Azizi*, Davud Mohammadpur?
University of Zanjan,?University of Zanjan,
{azizi.shahrzad, dmp}@znu.ac.ir

Application-level database encryption is a data-security solution that runs at application level. In fact,
database encryption is referred to as the process of using an algorithm to convert and store sensitive database
information. So, to ensure data confidentiality, the data will be converted to the encrypted form before
storing. But the issue is that cryptography transforms the data and makes the query difficult.

In this paper, while reviewing some of the mechanisms and methods of data encryption that aim to create
secure databases, we provide a new method for encryption and queries on encrypted data of different data
types. This method is based on the secret sharing. In the proposed method, the largest volume of execution
tasks on queries is dedicated to the server, and the data owner only has the task of encrypting and decrypting
the data.
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Keywords: Secure Databases, Data Encryption, Secure SQL Queries.

A-10-117-1

Analysis of a Greedy Method for Sampling Social Networks

Ana Ebrahimi?, Javad Mohammadzadeh?, Hadi Saboohi®
1Department of Computer Engineering, Karaj Branch, Islamic Azad University, Karaj, Iran.
2Department of Computer Engineering, Karaj Branch, Islamic Azad University, Karaj, Iran.

{annaebrahimi321@gmail.com, j.mohammadzadeh@kiau.ac.ir , saboohi@kiau.ac.ir}

Investigating the characteristics and parameters in social networks can pave the way for finding important
results in different areas of science and reveal various characteristics of societies. An important issue in the
study of social networks is the rapid growth of these networks. Networks with millions of members and the
connections among them are so huge that it has made their whole simultaneous analysis difficult; hence,
the use of the concept of sampling in these networks has been proposed. There are many sampling methods
which attempted to find the best sample in which the sampled subnetwork has the most similarity to the
original network; however, the similarity is not desirable. In this research, an existing sampling method has
been evaluated, which has a greedy approach in finding network vertices. The vertices are chosen based on
their degrees for which higher-degree vertices are preferable. The similarity between the sampled networks
in this method and the original network is evaluated by two criteria, i.e. KS distance and Normalized Root
Mean Square Error (NMSE). The results prove outstanding similarity between the sampled and the original
network.

Keywords: Sampling of Social Networks; Network Graph Analysis; Clustering Coefficient; Shortest Path
Length Distribution.

A-10-117-2
Improving Similarity Measures for Sampling
Social Networks by Eliminating Isolated Nodes

Ana Ebrahimi?, Javad Mohammadzadeh?, Hadi Saboohi?®

!Department of Computer Engineering, Karaj Branch, Islamic Azad University, Karaj, Iran.
2Department of Computer Engineering, Karaj Branch, Islamic Azad University, Karaj, Iran.

annaebrahimi321@gmail.com, j.mohammadzadeh@kiau.ac.ir , saboohi@kiau.ac.ir

Examining social networks has extensive uses in gathering information and models in various scientific
researches. The main obstacle in the study of such networks is the large number of users and their complex
interconnections, which makes analysing these networks almost impossible in their real proportions. Hence,
the researchers have tried sampling methods of social networks. There are various sampling methods for
social networks. In some of these sampling methods, isolated nodes are created which affects the evaluation

63


mailto:saboohi@kiau.ac.ir

CIClgo 19

results. Although each isolated node represents a population of main network nodes, but since each node's
selection is important and can change the parameters of the evaluation, it is necessary to examine the
selection of subnetwork nodes so that the sampling of these networks can be done in the most efficient
manner, and the parameters for assessing the similarity of the networks show the best results. In this
research, in a sampling method, the effect of the presence and deletion of the isolated nodes in the sampling
is examined and are compared in a number of similarity assessment criteria.

Keywords: Isolation Nodes Elimination, Sampling of Social Networks, Network Graph Analysis.

A-10-77-1

Personal name disambiguation in Farsi web pages

Hojjat Emami
Computer Engineering Department, University of Bonab, Bonab, East Azerbaijan, Iran
emami@bonabu.ac.ir

The problem of name ambiguity causes the results for a personal name query to be a mixture of web pages
about different individuals sharing the same name. Name disambiguation as an important task of web
mining and information retrieval is the process of grouping web pages into some clusters, where each cluster
contains all web pages that refer to the same individual. This paper presents an unsupervised approach to
name disambiguation problem. The proposed method exploits two sources of semantic information:
discourse profile information derived from the local corpus and global information extracted from a distant
ontology. Our approach formalizes the name disambiguation problem as four main subtasks: pre-
processing, discourse profile extraction, profile enrichment and profile clustering. First, our approach takes
as input the web pages to be disambiguated and then cast them into annotated textual documents using pre-
processing tools. Profile extraction phase extracts individuals’ discourse profiles from pre-processed text.
In profile enrichment phase, discourse profiles are enriched with semantic information obtained from a
distant ontology. In profile clustering stage, enriched profiles are grouped into some clusters such that each
cluster contains the web pages refer to the same individual. The performance of the proposed approach is
evaluated on a small Farsi corpus. The experimental results are encouraging and indicate that the proposed
method outperforms baseline methods.

Keywords: Web mining, information retrieval, name ambiguity, name disambiguation, clustering.

A-10-77-2

A new comparison framework to evaluate Fuzzy K-Means
based clustering approaches

Hojjat Emami?, Effat Hasanzadeh?
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!Department of Computer Engineering, University of Bonab, Bonab, East Azerbaijan, Iran,

2Department of Computer Engineering and IT, Urmia University of technology, Urmia, West
Azerbaijan, Iran,

emami@bonabu.ac.ir, e.hasanzadeh@uut.ac.ir

Fuzzy K-Means (FKM) is an important data clustering technique. FKM groups data objects into sets of
disjoint clusters such that the objects within a cluster are highly similar and dissimilar with the objects in
the other clusters. In recent years, many clustering approaches have been done based on the FKM algorithm
and its variations. In order to determine how FKM-based clustering approaches have developed over recent
years; this article reviews FKM-based clustering approaches through a survey of the literature from 2004
to 2018. To fulfill this goal, we introduce a new comparison framework, which is composed of 9 criteria
that include: input source, representation schema, scale, scope, grouping algorithm, application,
dynamicity, evaluation measure and language. Then using this comparison framework, we discuss the
development of the FKM-based clustering in recent years and specify some important open problems that
have emerged in the area of FKM-based clustering.

Keywords: data mining, clustering, fuzzy k-means, comparison framework.

A-10-86-2

Heart disease detection using Hybrid Whale Optimization
Algorithm and Dragonfly algorithm

Marzieh Eskandarit, Zeinab Hassani?
!Department of Computer Science, Alzahra University, Tehran, Iran
eskandari@alzahra.ac.ir

2Department of Computer Science, Kosar University, Bojnord, Iran
Hassani@kub.ac.ir

Heart disease is leading causes of death around the world and diagnosis of disease has high costs and severe
side effects. Prediction of heart disease play an important role in the treatment and recovery. Moreover,
heart disease prediction in the early stage ameliorate the process of rehabilitation. In this paper, a new
hybrid algorithm is introduced which is a combination of a Whale Optimization Algorithm and Dragonfly
algorithm and can be applied for feature selection. When it comes to classification, the hybrid algorithm
employs Support Vector Machine algorithm. Proposed method is evaluated by Cleveland standard heart
disease dataset. The experimental result represents that the classification accuracy of 88.89 % and nine
features are selected in this respect.

Keywords: Hybrid Optimization Algorithm, Support Vector Machine, Whale Optimization Algorithm,
Dragonfly Algorithm, Feature Selection.
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A-10-181-1

Automatic detection of Parkinson’s disease based on Hybrid
Binary Grey Wolf Optimizer and K Nearest Neighbor
algorithms

Zeinab Hassani !, Vahid Hajihashemi?
!Department of computer science, Kosar University Bojnord, Iran,
2Student Member, IEEE,
Hassani@kub.ac.ir, hajihashemi.vahid@ieee.org}@email.com

Parkinson's disease (PD) is one of the common neurodegenerative disorder around the world. This paper
propose intelligent tools to detect early signs of Parkinson’s disease (PD) through free-speech. A Hybrid
approach of machine learning algorithms is introduced for identifying important feature and diagnosing of
Parkinson’s disease that a state-of-the-art hybrid algorithm Binary Grey Wolf Optimizer and weighted K-
nearest neighbor has been implemented for feature selection. The performance of the proposed method is
evaluated on Parkinson’s disease dataset of UCIL. Binary Grey Wolf Optimizer identify 10 feature and
weighted K nearest neighbor classified 98.5% accuracy. The experimental results exhibition that
hybridization of optimization algorithm and machine learning for feature selection help to improving the
performance of classification.

Keywords: Grey Wolf Optimizer, K-nearest neighbor, Feature selection, Parkinson's disease.

A-10-132-1

A Brief Introduction to GMBL systems

Shokoofeh Hoseini!, MohammadAli MehdiAghaei?
'Kharazmi University, Faculty of Management,
2Science and Research Branch Islamic Azad University, Faculty of Management
hoseini.shokoofeh@gmail.com, shabar.aghaei@gmail.com

In this paper we introduce a brief history of Genetic Base Machine Learning as Evolutionary Computing
paradigm and lecture some features of each implementations under two points of view, Michigan-style LCS
and Pittsburgh-style LCS and distinguish each divisions among implementations. Keeping in mind that
LCS is a paradigm for genetic-based machine learning rather than a specific method. Finally we introduce
KEEL as tools of GBML systems.

Keywords: learning classifier systems, genetic based machine learning, Michigan approach, Pittsburgh
approach.
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A Learner Method to Schedule the Traffic Signals

Mehdi Khazaei

Kermanshah University of Technology, School of Information Technology, Kermanshah, Iran
m.khazaei@kut.ac.ir

Traffic is a complex problem and many approaches are suggested to control it. The most famous way to
control the traffic is traffic lights scheduling. Traffic lights scheduling is usually done by person base on
trial and error. But moving towards intelligence is inevitable. For this purpose, we offer an auto intelligent
method based on reinforcement learning. In this article, an intersection is considered as an agent with the
learning ability. Therefore, the multi-agent environment is all intersections. The traffic can be controlled
through collaboration between the agents. The agents use reinforcement learning to offer an efficient timing
for traffic signals. The proposed method is not depended on predetermined rules and, learning is done by
the history of the components of the network.

Keywords: Reinforcement learning, Scheduling, Traffic signals

A-10-161-1

Improve Extractive Voting-Based Automated Text
Summarization using two-step ranking

Maryam Mahmoodi!, Mohammad MahmoodiVarnamkhasti?
!Departmant of computer, Meymeh Branch, Islamic Azad University, Meymeh, Iran,

2Chief technology officer, Avanikan Research Lab, Tehran, Iran,

mahmoodi.m174@yahoo.com, m.mahmoodi@avanikan.com

Automatic Text Summarization (ATS) can be defined as using computer programs to reduce the size of a
text while preserving its information content. And a selection of some sentences of the original document
as the generated summary is extractive summarization. In this paper, an extractive voting-based text
summarization method is proposed with a new approach for sentence ranking we called it two-step ranking.
Initially, each sentence from the original text is scored based on each feature and then votes of all features
will be used to obtain a total score of the sentence. Then sentences will be ranked using this score and top
ranks will be chosen as the final summary. The proposed method was evaluated with rouge standard using
DUC dataset. F-measure in this method improved 3% in rouge-1 and 5% in rouge-2 (maximum value).

Keywords: Text Summarization, VVoting-Based, Pre-processing, F-measure.
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A novel observer-based chaos synchronization for secure
communications
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Mohammad-Hassan Majidi!, Saeed Khorashadizadeh?
Faculty of Electrical and Computer Engineering , University of Birjand,
{m.majidi, s.khorashadizadeh}@birjand.ac.com

In this paper, a new observer-based scheme for secure communication is proposed. It is consisted of a state
space observer and a robustifying term using the responses of linear differential equations to compensate
for the nonlinearities. In fact, it is assumed that the lumped uncertainty can be modeled by linear differential
equations. Using the Stone-Weierstrass theorem, it is shown that response of this differential equations can
approximate nonlinear functions. Adaptation rules are designed to estimate the parameters of the response
function of the differential equation. The information signal is added to the output of a master chaotic
system. This signal is transmitted to the receiver which is a state observer. Using Lyapunov stability
theorem and Barbalat’s lemma, it is guaranteed that the observation error converges to zero and the
information signal can be recovered. Simulation results reveal the effectiveness of the proposed method.

Keywords: secure communications; state observer; differential equations; stability analysis; chaotic
masking.
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Largest inscribed rectangle in a polygon

Zahraa merzah? Maryam Tahmasbi 2 Narges Mirehi?®

Department of computer science, Shahid Beheshti University, Tehran, iran
zahramarza@yahoo.com, m_tahamsbi@sbu.ac.ir, n_mireii@sbu.ac.ir

In many industrial and non-industrial applications, it is necessary to identify the largest inscribed rectangle
in a certain shape. The problem is solved for convex polygons [2] in 2016, and there is a heuristic algorithm
for non-convex polygons [4] in 2018. Another criterion is the direction of the rectangle: axis aligned or
general. In this paper a heuristic algorithm is presented for finding the largest axis aligned inscribed
rectangle in a general polygon. Comparing with stare of the art, the rectangles resulted from our algorithm
have bigger area. We also proposed an approach to use the algorithm for finding a rectangle with general
direction.

Keywords: non-convex polygon, IIC, inscribed rectangle, longest path, largest cycle
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A Wireless Sensor Network based approach to monitor and
control air Pollution in large urban areas
Seyed Pourya Miralavy?, Reza Ebrahimi Atani?, Navid Khoshrouz®
!Department of Computer Science and Engineering, Shahid Beheshti University, Tehran, Iran.

2Department of Computer Engineering, University of Guilan, Rasht, Iran.
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i.miralavy@sbu.ac.ir, rebrahimi@guilan.ac.ir, navid.khoshrouz@gmail.com

Air pollution is a major concern in large urban areas. Studies show that about 78 percent of the air
pollution in large cities are due to the exhaust emission of on-road or non-road vehicles. Various studies
have been made to monitor and control the pollution level, emitted by the vehicles but some main factors
like ease of implementation or feasibility of the proposed approaches are not focused in the told studies.
In this paper we propose a wireless sensor network solution to monitor vehicles’ exhaust system’s
pollution emission. Furthermore, we evaluate the feasibility of our proposed approach with respect to
energy consumption and network lifetime by means of simulation. Our results indicate that our proposed
scheme is practical for implementation using well known MAC layer protocols.

Keywords: Wireless sensor networks, Air pollution monitoring, MAC layer protocol evaluation,
Independent sensor nodes.
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Construction of Bulk Temperature/Salinity from Surface
Temperature and Atlas Profiles for Monitoring Water Volume
Variations in the Caspian Sea

Ayoub Moradi*, Olivier de Viron?, Laurent Metivier® and Saeid Homayouni*

YIranian Space Research Center, Department of Remote Sensing, Iran.
2 Ittoral Environnement et Sociétés (LIENSSs), University of La Rochelle, La Rochelle, France.
3Institut National de I'information Géographique et Forestiére (IGN), Paris, France.
“Department of Geography, Environment and Geomatics, University of Ottawa, Ottawa, Canada.

Emails: ayoubmoradi@gmail.com, olivier.de_viron@univ-Ir.fr, lalmetiv@ipgp.fr,
Saeid.homayouni@gmail.com

Unlike the other lakes, the Caspian Sea has regular water level fluctuations caused by variation in
temperature and salinity, which is known as thermohaline fluctuations. Vertically variable temperature and
salinity data are needed in order to monitor thermohaline fluctuations. These data are regularly recorded for
the open seas by remote sensing and in-situ approaches. However, there is no such information for inland
water bodies, such as the Caspian Sea. In this research, daily Sea Surface Temperature (SST) from the
NOAA satellite, plus long-term mean temperature, and salinity datasets from Atlas 2009 were utilized to
construct bulk temperature and salinity in the Caspian Sea. The Atlas vertical profiles are not deep enough
in the Caspian Sea; we expanded these data down to a thermocline depth, using a linear fitting. Constructed
bulk temperature and salinity data utilized in water density calculations. The results show that thermohaline
level fluctuation estimated by constructed bulk data is consisted of what a combination of altimetry and
gravimetry system observed in the Caspian Sea. In the absence of necessary data, this method is helpful for
bulk temperature and salinity estimations in the Caspian Sea with a satisfactory level of accuracy. The
estimated thermohaline has an accuracy of about 93%, under the situation that there was 15% error in the
estimation of both bulk temperature and salinity.
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Keywords: Sea Surface Temperature, Salinity, Caspian Sea.
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Minimum Average Stretch Spanning Trees in 3-Tree Graphs

Masoumeh Rahimi*, Maryam Tahmasbi?
1Shahid Beheshti University, School of Mathematical Sciences,
2Shahid Beheshti University, School of Mathematical Sciences,
mas.rahimi@mail.sbu.ac.ir, m_tahmasbi@sbu.ac.ir

Minimum average stretch spanning tree (MAST) of an unweighted graph is a spanning tree, which
minimizes average tree-distance of endpoints of the edges of the original graph. Solving MAST problem
is equivalent to finding minimum fundamental cycle basis (MFCB) of graph. Fundamental cycle basis
arises in a variety of application fields, such as electrical circuit testing, generating minimal perfect hash
functions, planning cycle timetables, coding of ring compounds and planning complex syntheses in
organic chemistry [3]. Minimum stretch spanning trees are used in solving linear systems,
approximability of the minimum communication cost spanning tree problem and message-passing model
[4]. In this paper, we study minimum average stretch spanning tree in a special type of graphs named
nested 3-tree. Nested 3-trees is a subclass of 3-tree graphs and consists of three types. A 3-tree consists of
multiple nested 3-trees. First, we determine the value of the minimum average stretch spanning tree and
also the tree corresponding to this value in nested 3-tree graph. Finally, we introduce an algorithm that
decomposes every 3-tree to three types of nested 3-tree graph.

Keywords: minimum average stretch spanning tree, minimum fundamental cycle bases, 3-tree graphs,
nested 3-tree graphs
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An Introduction to Convolutional Neural Networks and its
Applications

Kiarash Rezaei?, Sina Zamani?
'Kharazmi University, Faculty of Mathematics & Computer Science,
2Faculty of Mathematics & Computer Science, Kharazmi University,
{kiarashrezaei, sina.zam1997}@yahoo.com

The field of machine learning has taken a dramatic twist in recent times, with the rise of the Artificial
Neural Network (ANN). These biologically inspired computational models are able to far exceed the
performance of previous forms of artificial intelligence in common machine learning tasks. One of the
most impressive forms of ANN architecture is that of the Convolutional Neural Network (CNN). CNNs
are primarily used to solve difficult image-driven pattern recognition tasks and with their precise yet
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simple architecture, offers a simplified method of getting started with ANNSs. This document provides a
brief introduction to CNNSs, discussing recently published papers and newly formed techniques in
developing these brilliantly fantastic image recognition models. This introduction assumes you are
familiar with the fundamentals of ANNs and machine learning.

Keywords: Back-Propagation, Pattern recognition, Artificial Neural Networks, Machine Learning, Image
Analysis, ConvNets
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Using the LU matrix decomposition Algorithm in Digital
Image Watermarking

Mansoureh Rezaei, Mohammad Ghasemzadeh?

1Computer Engineering Department
Faculty of Engineering
Yazd University,Yazd, Iran
2 Computer Engineering Department
Faculty of Engineering
Yazd University,Yazd, Iran
mansooreh.rezaei@stu.yazd.ac.ir, m.ghasemzadeh@yazd.ac.ir

The necessity of copyright conservation become very essential in the internet environment. The
watermarking presents a suitable approach for hiding the secure information through a system for the
electronic devices such as digital camera, scanner, and printer. In many watermarking methods, the discrete
wavelet transform (DWT) is widely used since frequency component separation is very advantageous. A
digital watermark can be embedded in host data in frequency domain as well as in spatial domain. Further,
LU transform has low effect on the quality of the watermark. In this paper, a hybrid digital image
watermarking method based on discrete wavelet transform (DWT) and (LU) decomposition method are
proposed. At first, the host image is performed using a DWT. Then, the high frequency components are
extracted from the wavelet domain, and the sub-image is performed with LU decomposition. Finally, the
watermark image is embedded into the upper triangular matrix. While the LU-transform yields an output
witch qualitatively similar to the those of the SVD and Eigen-transforms, it can be computed in faster speed.
It is a much simpler algorithm and well-suited to implementation on parallel architectures. The evaluation
measures such as Peak signal to noise ratio (PSNR), Mean Square Error(MSE), Normalized Correlation
(NC) and Structural Similarity (SSIM) are calculated. The achieved results on the datasets imply on the
superiority of the proposed combinational method.

Keywords: Digital Image Watermark, Discrete Wavelet Transformation (DWT), LU Decomposition,
Peak signal to noise ratio (PSNR), Normalized Correlation (NC), Structural Similarity (SSIM).
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Edge detection with the Improved Pulse Coupled Neural
Network using statistical features

Masoud Rezaei*and Mansoureh Rezaei?
IM.Sc. Student in Electrical Engineering, Electrical and Computer Engineering Faculty,
K. N. TOOSI University of Technology, Tehran, Iran,
2Ph.D. Student in Computer Engineering, Electrical and Computer Engineering Faculty

Yazd University
masrezaei@email.kntu.ac.ir, mansooreh.rezaei@stu.yazd.ac.ir

Recently, Pulse Coupled Neural Network is effectively used for the image processing such as image
thresholding, image segmentation and edge detection. We propose an improved PCNN model by reclaiming
the input of it. In the proposed method, we use the statistical features as input of the PCNN. This method
was suggested by modifying the parameters using the neighboring information including, mean, variance,
kurtosis and skewness. The experimental results show that the feature based method gives the improved
performance metric and enhanced the quality of the edge detection rather than the pixel-based one. Our
findings on a benchmark dataset demonstrate that the proposed method outperforms than other edge
detection techniques particularly regarding the basic PCNN.

Keywords: PCNN, edge detection, mean, variance, kurtosis, skewness, statistical features.

A-10-84-1

Secure Multi-party Computation Technigues and Private
Semi-trusted Cloud

Davood Rezaeipour
Faculty of Basic Sciences, Department of Mathematics,
Payame Noor University, Tehran, Iran
davoodrezaeipour@gmail.com

The main purpose in secure data transmission is related to security of cloud data storage. In this paper, we
describe several cryptographic techniques which can be used to address the relevant threats and security
goals for analyzing cloud computing security. The private semi-trusted cloud allows researchers to design
the private cloud using of the required cryptographic techniques to protect it. Finally, we describe semi-
trusted cloud which is related to real-world deployments of cloud resources. This particular cloud leads to
optimize the cryptographic protocols and practical solutions for cloud data security.

Keywords: Multi-party computation, semi-trusted cloud, data security, secure computation.
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A Survey on the Zero-Knowledge Interactive Proof Systems

Maryam Rezapour?, Seyed Naser Hashemi?
!Mathematics and Computer Science Department, 2Amirkabir University of Technology
{mariam, nhashemi}@aut.ac.ir

Zero-Knowledge Protocols are interactive proofs by which one party (the prover) can have a challenge-
and-response type conversation with another party (the verifier) to convince him that an assertion, for
example holding some secret information, is true without leaking any other knowledge than the assertion
itself. In this paper, we give a survey of this kind of protocols, which had been introduced for the first time
in 1985 by Goldwasser, Micali, and Rackoff. Since then, for their advantage over classical proofs, they
have become a powerful tool for cryptographic designs and computational complexity studies. In addition
to preserving secrecy, Interactive Proofs cover a wider range of problems to prove than classical proofs.

Keywords: Zero-Knowledge, Interactive Proofs, NP Class, Complexity Theory.
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