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Graph Neural Networks for Fraud Detect
In Supply Chain Finance

Dr. Kuo-Ming Chao

University of Roehampton, London, UK

Editorsin-Chief of the Journal of Servi€@riented
Computing and Applications (Springer)

Abstract:

Supply chain finance, detecting fraudulent enterprises and transactions is cri
minimize financial loss. Enterprises and transactions have heteroge
information and fraud labelsthus, leveraginguch information well cai
simultaneously improve fraud detection performance in enterprise and tran
domains. This talk is about our proposed multitgigiph neural networkearning
framework whichdetects fraudulent enterprises drahsactions with explainabilit
based on heterogeneous graphs in supply chain finance. The main contribu
this work are the proposed framework that can facilitaése two domains to sha
and enhance learning and modelling capabilities to imph@wel projection. The
explainer componern$ attached to generate rich and meaningful explanation
risk controllers across enterprise and transaction graphs. Experiments on (
prove the effectiveness of our proposed method in frdatction.
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Quantum Computing Threats
Cybersecurity

Hazlin Abdul Rani

Cryptography Development Department
CyberSecurity Malaysia

Abstract:

As gqguantum computing technology ad
This presentation explores the imminent cybersecurity threats posed by qt
computing and the urgent need for pgaantum cryptography (PQC) solutior
Through an engaging and informative session, attendees will gain critical in
into how quantuntomputing could disrupt current encryption standards and
steps to mitigate these future risks.
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Simulanteous Load Balancing of Servers and Controllers in SDidased
loOMT

Somaye Imanpou”Ahmadreza Montazerolghaem, Saeed Afshari

Faculty of Computer Engineering University of Isfahan, Isfahan, Iran
s.imanpour@eng.ui.ac.ia.montazerolghaem@comp.ui.acsiafshari@shr.ui.ac.ir

Abstractd The Internet of Mltimedia Things (IoMT) is an evolution of the 10T aimed at delivering multimedia
streams as part of itgalization. TheoMT is becoming increasingly appealing. Traditional computer network
architectures are not robust enough to accommodate the rapithgbloMT networks. As a result, software
defined networks (SDNs) are utilized, which can centrally provide an overview of all network resources. SDNs
enable advanced management by separating the control layer from the data layer. They introduce iidescapab

to enhance load balancing. This research focuses on simultaneous load balancing between two key elements: sen
and controllers. This approach allows us to prevent simultaneous issues in different network sections. Additionally
this approach enpys long shorterm memory prediction for forecasting the load on servers and controllers and a
fuzzy system for distributing the load among servers and domains. Simulation results indicate that the propose
approach is highly effective in appropriatelgtdbuting load among servers in each network domain. The findings
enable us to manage and optimize softwetned 10T networks more accurately using the proposed approach.
This improves the quality of service provided to users and contributes t@duostion and increased productivity.

Keyword® Internet of Multimedia Things, SoftwaréDefined Network, Server Load Balancing, Controller Load
Balancing, Switch Migration, Fuzzy System, Long Shdrerm Memory Prediction Algorithm
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Movable Antenna Design for UAVLAided Federated Learning via Deep
Reinforcement Learning

Mohsen Ahmadzadeh, Saeid Pakrav&mosheAbed Hodtani

Department of Electric and Computer Engineerfrgrdowsi University of Mashhaiashhad, Iran
Department of Electric and Computer Engineering, Laval University, Quebec City, Canada
Department oElectric and Computer Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

m.ahmadzadehbolghan@mail.um.as@&eid.pakravan.1@ulaval,deodtani@um.ac.ir

Abstrac® This paper introduces an ovidre-air federated learning (OT-RL) framework that enhances learning
efficiency by utilizing movable antennas (MAs) at the access point (AP), with unmanndd/ekicies (UAVS)

acting as federated learning (FL) clients to support Internet of Things (IoT) devices, particularly in remote or
disasteraffected areas. We formulate a nonconvex optimization problem aimed at minimizing the Mean square errol
(MSE) throudn the joint optimization of antenna placement and beamforming vectors. To address the challenges
posed by a dynamic environment, we recast the problem as a Markov decision process (MDP) and propose usil
the twin delayed deep deterministic policy grad{@m3) algorithm. Extensive simulations show that the proposed
TD3 approach outperforms systems with stationary antennas, including comparisons wiglo§itieth antennas

(FPA) and alternative deep reinforcement learning (DRL) algorithms like soft@ittor(SAC) and advantage
actorcritic (A2C). The results highlight that combining MA arrays with TD3 improves &LAerformance and
consistently yields higher average rewards, with MA systems proving more efficient than FPA systems.

Keyword® Overthe-air federated learning, Movable antenna, Deep reinforcement learning, Unmanned aerial
vehicles
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A Hybrid Crow Search and Penguin Optimization Algorithm (CPMM)
for Efficient Cloud Workflow Scheduling

Reza Akraminejad, Farhad Kazemipour, Mozhdeh Koreh Davoodi

Computer Engineering Department, University of Science and Culture, Tehran, Iran
Computer Egineering Department, Payam Noor University, Tehran, Iran
Department of Computer Science, Damghan University, Damghan, Iran
r.akraminejad @stu.usc.ag fkpour@pardisiau.ac.jrmozhdehkorehdavoodi@gmail.com

Abstract In cloud computing, efficient workflow scheduling is essential for resource management and task
execution. However, many existing algorithms struggle to strike a balance between exploraggplaitation.

This study introduces a novel hybrid algorithm, CPMM, which merges the Crow Search Algorithm (CSA) and the
Penguin Optimization Algorithm (POA) with Adaptive Memory Management (AMM). CPMM dynamically adjusts
the memory size, maintaining a dige set of higiguality solutions and improving scheduling efficiency.
Simulations show that CPMM outperforms CSA and POA individually, achieving better makespan, cost savings,
and resource utilization. The adaptive memory approach helps CPMM balararagapland exploitation, making

it a promising solution for cloutdlased workflow scheduling.

Keyword® Workflow Scheduling, Cloud Computing, Crow Search Algorithm, Penguin Algorithm, Hybrid
Optimization
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Real Time EEG-Based Analysis of Stres¢nducing Stimuli

Mohsen Mahmoudi, Fattaneh Taghiyareh, Elnaz Ghoylyasiamin Akhavein

Department of Engineering Science, University of Tehran, Tehran, Iran
mohsen.mahmoudi@ut.ag fraghiyar@ut.ac.irElnaz.dghorbani@ut.ac.iryasamin.akhavein@ut.ac.ir

Abstract The significance of understanding stress responses has gained increasing attention due to its profour
impact on mental health and cognitive functigninPrior studies have explored the potential of
electroencephalography (EEG) in detecting stress, focusing on brain wave patterns like alpha and beta waves. The
is a recognized need for the development of advanced methods that can offieneredhssiication of stress
induced by a wide range of stimuli.

This research aims to develop a robust-tiea¢ EEGbased classification system to detect and analyze stress levels
in response to various strasslucing tasks. The methodology involved collecting Edighals and analyzing them
through signal processing and machine learning techniques. The Random Forest and Support Vector Machir
(SVM) models were employed, achieving accuracies of 71% and 67% respectively. The model displayed a higl
level of precisiorin identifying stress.

The results indicate that different stressors elicit distinct EEG patterns, with cognitive tasks engaging the fronta
brain regions more intensely, while emotional tasks show reduced frontal activity. The model's performance
highlights its potential for reaime applications in stress management and mental health monitoring. These findings
underscore the effectiveness of EEG in H#eak stress detection and pave the way for more adaptive and
personalized stress management systems.

Keyword® Electroencephalography, Redlime Stress Detection, Machine Learning, User Modeling
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Predictive Maintenanceusing LSTM and Adaptive Windowing

Aien Ghanbari Adivi Behrouz Shahgholi Ghahfarokhi

Faculty of Computer Engineeringniversity of Isfahan, Isfahan, Iran
Aien.gh.Adivi@gmail.comshahgholi@eng.ui.ac.ir

Abstrac® Predictive maintenance is a critical approach in modern industries, aiming to forecast equipment failures
and reduce downtime by leveraging operational data. Traditional methmisas time series analysis, struggle to
capture complex temporal dependencies in laage datasets. In this study, we propose an innovative solution that
integrates Long Sheiferm Memory (LSTM) networks with an adaptive windowing strategy for ptiedi
maintenance. Unlike conventional methods that rely on fixed window sizes, our approach dynamically adjusts the
window size based on the data's characteristics, optimizing the temporal context provided to the model. We appl
this method to the Micro$pAzure predictive maintenance dataset from Kaggle and demonstrate that the adaptive
window size significantly enhances the precision of failure predictions. This research highlights the potential of
combining LSTM with window size optimization to improtree accuracy and efficiency of predictive maintenance
models in realvorld industrial applications.

Keyword® predictive maintenance, deep learning, LSTM, time series analysis, adaptive windowing
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Knowledge Extraction from Technical Reports Based on Large Language
Models: An Exploratory Study

Parsa BakhtiariHassan BashiriAlireza Khalilipour, Masoud NasiripoytMoharram Challenger

Department of Computer Engineerjtgamedan University of Technologflamedan, Iran
Department of Computer Engineerjtiamedan University of Technologflamedan, Iran
Department of Computer Sciendaiversity of Antwerp,and Flandelake Strategic Research Center Antwerp, Belgium
Department of Computer Engineerjtgamedan University of Technologflamedan, Iran
Department of Computer Science University of Antwamy] Flanders Make Strategic Research Center Antwerp, Belgium
p.bakhtiari@stu.hut.ac,ibashiri@hut.ac.jralireza.khalilipour@uantwerpen jomasoud.nasiri@stu.hut.ag.ir
moharram.challenger@uantwerpen.be

Abstract Organizations and companies possess a vast amount of documents generated over the years. The
documentscontain valuable information and knowledge that can be instrumental in resolving ambiguities and
challenges experts face. Information retrieval and knowledge management systems are tools for extractin
documents relevant t o ressimgpastofthe kndwiedgeextractionrclzallenge feoen these
document collections. With the emergence of generative artificial intelligence and large language models that exhibi
strong capabilities in understanding textual documents, knowledge extractolutions have shifted towards
utilizing these models. Large language models possess general knowledge obtained framipgemethods, and

there are various approaches to infuse dorspétific knowledge into the general understanding of the lgegua
model. This research first examines the possible techniques felufimg a large language model in a specific
domain. We then train the model using fin@ing methods on a collection of documents and technical reports from
the industry. Finally, weme asur e t he i mprovement in the | arge | a
specific knowledge.

Keyword® Knowledge Extraction, Large Language Model, Fine Tuning
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A Biased Random Key Genetic Algorithm for the Diala-Ride Problem
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Somayeh Sohrabi, Koorush Ziarati, Morteza Keshtkaran

School of Electrical and Computer Engineering Shiraz University Shiraz, Iran
s.sohrabi@shirazu.agc.iarati@shirazu.ac.imkeshtkaran@cse.shirazu.ac.ir

Abstrac® The Diala-Ride Problem(DARP) is a classic vehicle routing problem raised in the field of shared
mobility systems. Till now, several algorithms have been proposed to tackle the DARP; however, the performance
of populationbased techniques in solving this problem has not beengxely studied. With this regard, the Biased
Random Key Genetic Algorithm (BRKGA) is a matter of interest. In this paper, a brief overview of the BRKGAs
proposed for solving the vehicle routing problems is provided. A new method based on the BRKGBimatom

with a Variable Neighborhood Descent (VND) procedure is also proposed to tackle the DARP. In contrast with the
preceding similar study on the DARPSs, in our algorithm, mating operators are directly involved in the process of
constructing a DARP sotion. Besides, our algorithm takes advantage of a prebjperuific mutation operator and

two crossover methods. Considering standard benchmark instances of the DARP, experimental results are total

promising and indicate that this study can be considesedstarting point for further investigation about this view
in future.

Keyword® Shared mobility systems, Dia-Ride Problem (DARP), Biased Random Key Genetic Algorithm
(BRKGA), Continuous solution representation method
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Enhancing Mutation Testing through Grammar Fuzzing and Parse Tree
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Drivern Mutation Generation

Mohammad Khorsandi, Alireza Dastmalchi Saei, Mohammadreza Sharbaf

department of Software Engineering, University of Isfahan, Isfahan, Iran
m.khorsandi@mehr.ui.ac,isaei.alireza@mehr.ui.ac.im.sharbaf@eng.ui.ac.ir

Abstracth Mutation testing is a technique used to assess the effectiveness of software test suites. It works b
deliberately introducing small, controlled changes, called mutations, into the code of the software under test (SUT)
A robust and thorough test suite should be able to identify and detect these intentionally seeded errors. The key po
is to ensure thathe resulting mutant program can still be successfully loaded and executed, without causing
compilation or runtime errors. The effectiveness of mutation testing directly depends on the nature and scope of tt
introduced mutations, as more advanced mutation even targeted mutations can pose additional challenges to
the test suite. This paper presents a novel approach leveraging parse trees and grammar fuzzing to cre:
syntactically valid mutations. By g eunreethadtallowgpreeaise p a r
selection of target nodes and controls mutation granularity through Lexar and parser rules. A custom grammar fuzz
generates new code fragments, which are then semantically validated by a |ssppaiye analyzer to ensure
correctness. To address potential compilation issues, we propose selecting deeper parse tree nodes for mutatio
Our approach enhances mutation testing precision, flexibility, and automation, ensuring valid and contextually
appropriate code mutations.

Keywodsd Software Testing, Mutation Testing, Parse Tree, Grammar Fuzzer
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Engineering and Model Transformation Languages

Kevin Lano, Shekoufeh Kolahdouz Rahimi

I nformatics Dept, Kingbs Coll ege London,
School of Arts, University of Roehampton, London, UK
kevin.lano@kcl.ac.ukshekoufeh.rahimi@roehampton.ac.uk

Abstrac® Software sustainability has been an increasing concern in recent years due to global
initiatives to reduc¢he greenhouse gas emissions and energy use of industrial society, aimed at limiting
climate change. Moddariven engineering (MDE) could have an important role in reducing the
resources required to develop software, and in optimising software productduoe their
environmental impact. Here we will focus on the energy use of MDE itself, and particularly the resource
requirements of model transformations (MT), which are a core process within MDE. We compare the
UML-RSDS and ATL transformation languagesthwregard to their energy use, and evaluate
optimisation techniques for the reduction of MT energy use.

Keyword® Software sustainability, ModeDriven Engineering (MDE), Model transformations
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Domain Models

MohammadSajad Kasaei, Mohammadreza Sharbaf, Afsaneh Fatemi, Bahman Zamani

MDSE Research Group, DepartmentSafftware EngineerindJniversity of Isfahan, Isfahan, Iran
kasaei@eng.ui.ac,im.sharbaf@eng.ui.ac.ir, a_fatemi@eng.ui.azamani@eng.ui.ac.ir

Abstrac® Domain model stands as a crucial part of softeagneering, emerging from collaborative
team efforts. Domain modeling involves creating a conceptual representation of a specific problem
domain to determine the concepts and relationships. A pivotal step in domain modeling is reviewing
the domain modelot identify errors and abnormalities. Typically, software engineers engage in a
manual review of the domain model diagrams for refinement purposes. However, the process of
detecting errors and abnormalities can be{imesuming and error prone. Furthermadtreclies heavily

on the expertise of software engineers. A primary concern in domain modeling is the repetition of
concepts, which often occurs due to the involvement of multiple engineers. Recently, Al techniques
have exhibited remarkable ability in oheling domain. This paper proposes an approach, called
ARDEMIS, for equivalence checking that aims to detect semantically similar concepts within domain
models. ARDEMIS utilizes the combination of girained model and dictionary to identify equivalent
elements. We assess our approach using awedtl case study in the transportation domain. Our
findings reveal the ability of ARDEMIS to identify potential equivalent elements.

Keyword® Domain Modeling, Pretrained Model, Dictionary, Equivalence Checking
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Detection in Microservices

Mahdi Naderj Hossein MomeniShayan Shahini

Computer Engineering Departmeablestan UniversityGorgan, Iran
m.naderi4d01@stu.gu.ag.l.momeni@gu.ac.ish.shahini400@stu.gu.ac.ir

Abstrac® In complex microservice architectures, detecting performance anomalies is a critical
challenge for ensuring system stability and efficiency. This study introduces CPAnoGAT (Critical Path
Anomaly detectiorwith Graph Attention Network and Autoencoder), a novel-tigaé anomaly
detection model leveraging causal graphs and critical path analysis. The model utilizes Graph Attention
Networks (GAT) and a criticghathbased edge weighting strategy to focus oncial system
relationships. Features such as operation name, duration, and status codes are embedded as graph nodes,
with interrelations modeled for optimal analysis. Experiments on the TrainTicket dataset, a benchmark
for microservice architectures, denstrate that CPAnNoGAT outperforms stafiethe-art models such

as TraceAnomaly and MultimodalTrace, achieving superior metrics including 99.98% precision,
73.38% recall, and an F1 score of 0.8464. By reducing false positives and enhancing accuracy,
CPANOGAT provides a robust tool for monitoring distributed systems. Future directions include
evaluating the model on diverse datasets and integratingimeaknomaly detection in streaming
environments.

Keyword® Anomaly Detection, Microservice, Distributed rdcing, Critical Path Analysis,
Autoencoder, Graph Attention Network
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Cryptanalysis of Two Password Authenticated Key Exchange
Schemes

Mohammad Ali PoorafsahHamid Mala

Faculty of Computer Engineering, University of Isfahan, Isfahan, Iran
mohammadaliafsahi.ce@gmail.commala@eng.ui.ac.ir

AbstracB In the realm of password authenticated key exchange (PAKE) protocols, security and
efficiency are bgreatest importance. This article examines two modern PAKE schemes: the-RLWE
SRP, a quantureafe variant of the Secure Remote Password (SRP) protocol, and RAKIBPFS,

an identitybased Password Authentication and Key Establishment scheme. Ourisanalals
specific vulnerabilities in both protocols: RLMERP is susceptible to Denial of Service (DoS) attacks
due to the lack of initial message validation, whileRBKE-PFS is vulnerable to password guessing
attacks due to the inclusion of identitiesciphertexts. To address these vulnerabilities, we propose
modifications for each of them: (1) For RL\MERP, we introduce a haslased validation step in the
authentication phase to verify the authenticity of initial messages. (2) FRAKE-PFS, we sggest

slight modification in how ciphertexts are calculated to prevent attackers from verifying password
guesses. These modifications effectively strengthen both protocols against their respective
vulnerabilities while maintaining their core functionaktien both classical and pegtiantum
environments.

Keyword® Authentication, EKE, Key Exchange, LWE, PAKE, Password guessing attack
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Sigma: A Secure Federated Network Gaming Platform

Keyhan MohammadReza Ebrahimi Atani

Department of Computer Engineering, University of Guilan, Rasht, Iran
mohammadi_keyhan@outlook.corebrahimi@guilan.ac.ir

Abstrac® In the current era, there is a significant need for a unified social platform that functions as a
federated network, combined with a social dinee that helps users collaborate, work, or play games
online together in spaces within a decentralized network. This paper proposes-Gi-tbimtet
decentralized federated network named Sigma, featuring a unified web application and games that
facilitate communication, collaboration, and gaming. It also enables the delivery of game packets
anywhere in the network in an optimized, fast, and secure mjanner

Keywordsd Federated Network, FederatedGaming, Decentralization, Federated Operating
system,Federated Cloud, Sigma
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A Nano-based HighSpeed QCA circuit for Information Security
with Image Masking

Saeid Seyedi, Hatam Abdoli

Department of Computer Engineering, Faculty of EngineeringAB8ina University, Hamedan, Iran
s.seyedi@eng.basu.acabdoli@basu.ac.ir

Abstracth A potentialmethod for nanoscale computing, quantdiot cellular automata (QCA) makes

use of the electron tunneling between quantum dots inside a cell as well as the electrostatic interaction
between surrounding dots. QCA technology outperforms traditional complamenttaloxide
semiconductor (CMOS) technology in terms of speed, power consumption, security, and space
utilization. Due to the importance of security, this article investigates utilizing QCA to generate picture
masks and security in these pictures. Thskrpicture is created by an encoder circuit, which may also

be used as a decoder. Even if the secret key is still unknown, the original picture can be retrieved using
the mask image. Improving the security characteristics in-nanonunication, which us&3CA cells

and nanodevices, is essential. Image masking entails encrypting an image using a random key to
generate an encrypted picture, also known as a cipher image. After that, the original picture and the
cipher image are merged to create a mask imadpglden information set for users. With the secret

key, this mask picture may obtain an image from another cipher image created with the same set of
random keys. To ensure security in this paper, the suggested QCA encoder generates the mask picture.
The efficacy of these designs was confirmed by using QCADesigner for functional verification. The
simulation results show that the suggested solutions not only work well but also much surpass earlier
approaches in terms of speed and space consumption. Tkeeegformance of these optimum designs

over other circuit designs highlights the potential of QCA technology to improve picture masking and
security.

Keyword® Security, QCA, QuanturDot, Image, QCADesigner, Low space
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Providing Gamified Configurations Based on The Delphi Method

Hossein Bayati, Fattaneh Taghiyareh, Seyed Sahand Naghib Hashemi

ECE Department, University of Tehran, Tehran, Iran
ECE Department, University of Tehran, Tehran, Iran
TechEnhanced Learning Lab (TELAB), University of Tehraehfan, Iran
hosein.bayati@ut.ac,iftaghiyar@ut.ac.irSahand.Hashemi@telab.ir

AbstracB In the competitive landscape of the insurance industry, maintainingdomgengagement

with both clients and internal stakeholders is crucial for the success of insurance brokerages.
Gamification, the application of gartesign elements in negame contets, has emerged as an
effective strategy to enhance engagement. However, for gamification to be truly effective, it must be
personalized and aligned with the specific business needs of the brokerages. This study aims to develop
and implement gamified coiglrations tailored to the unique needs of insurance brokerages. By
leveraging the Delphi method, the research seeks to create a set of configurations directly aligned with
brokers' most critical needs, enhancing engagement and fulfilling business elsjekttomprehensive

survey was conducted among insurance brokers, focusing on four main areas: identifying the
brokerages' core needs, scoring and ranking these needs, evaluating teetmeitgg tools and
methods, and ranking these methods based arétevance to gamification. The Delphi method was

then employed to refine and prioritize the collected data, developing tailored gamified configurations.
This study resulted in a set of rewards and actions that were prepared based on the needs. of brokers
They were then mapped to the most appropriate gamifiers based on the statistical correspondences
extracted from a panel of experts. Lastly, we prepared a prioritized list of the best geanifiest and
gamifieraction matches that can be used in ourifieation platform, which will result in significantly
optimized usage of our resources. The research demonstrates that personalized;driesitexss
gamification can significantly improve losigrm engagement in the insurance brokerage industry. By
focusing on the most critical needs of brokers and employing the Delphi method to refine these insights,
the study offers a robust set of configurations that brokerages can implement to achieve sustained
engagement and meet their business objectives.

Keywordd Gamification, Insurance Brokerages, Delphi Method, Customer Engagement,
Personalized Configurations
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A Case Study of Snowa and Competitors Using Digikala Reviews

Safiyeh Samadanian, Marjan Kaedi

Faculty of Computer Engineering , University of Isfahiafahan, Iran
Snowatec Innovation Factory, Entekhab Electronic Arman Industrial Group, Isfahan, Iran
Faculty of Computer Engineering , University of Isfahan, Isfahan, Iran
s.samadanian@eng.ui.ackaedi@eng.ui.ac.ir

Abstract In recent years, aspeloased sentiment analysis has gained attention as a method for
processing and summarizing customer reviews. This type of analysis aims to answer two main
questions:Fis, whi ch aspect of the product is the revi
sentiment towards that aspect? Given the importance of-safes service quality in customer
satisfaction, this study examines an asjpested analysis of a setraviews from Digikala regarding

the aftersales service quality of three washing machine brands, including Snowa and its two
competitors. Deep learning models are implemented and evaluated based on-basetplend label

based metrics. At the end, an ass& is conducted on customer satisfaction with the quality of-after

sales services for the three selected brands.

Keyword® After-Sales Service, AspeBased Sentimenfnalysis, Deep Learning, MultLabel
Classification
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Negin Mashayekhi, Mohammad Reza Reshadinezhad, Shekoofeh Moghimi

Faculty of Computer Engineering, University of Isfahan, Isfahan, Iran
n.mashayekhi@eng.ui.ag.mreshadinezhad @eng.ui.acsh.moghimi@eng.ui.ac.ir

Abstrach Reversible logic is becoming increasingly important with the rise of technologies like quantum
computing, as it retains information during computation and maintains a direct match between each input and it
corresponding output. Quantum circuits are iehdy reversible and the best computational model in quantum
computing systems. Quantum computers require quantum processors. A critical component of any computer
processor is the arithmetic component, that handles binary operatioaddikien, subtration, multiplication, and
division. Notably, multiplication can be accomplished by repeatedly adding, while division can be carried out by
repeatedly subtracting. This paper proposes a new design of quemttnolled adder/subtractor (QCAS) with
efficient quantum criteria like delay, quantum cost, number of ancilla and of garbage outputs. We propose a quantur
reversible controlled full adder/subtractor block which is applied to construct#tngnantum adder/subtractor
circuit. The proposed circuit ismulated using the Quirk online tool and the result confirms the accuracy of the
design. This design achieves 28.5% and 61.3% improvement in delay and garbage outputs, and 14% and 41.z
increase in quantum cost and constant input, compared to its countergRectively.

Keyword® Reversible Quantum Controlled Full Adder/Subtractor; Quantum Computing; Quantum Delay;
Quantum Cost, Quantum Adder/Subtractor
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A Swarm Intelligence Approach to Design Optimal Repeaters in
Multilayer Graphene Nanoribbon Interconnects

Majid Sanaeepur, Maryam Momeni

Department of Electrical Engineering Arak University, Arak, Iran
m-sanaeepur@araku.acin-momeni@araku.ac.ir

Abstrac® a swarm intelligence approach is considered to solve the problem of finding optimum number and size
of repeagrs in multilayer graphene nanoribbon interconnects in very laogde integrated circuits. The wire
bandwidth which has strong effect on the signal integrity is incorporated in the cost function so that the optimum
values are obtained under the conditidd maximum possible bandwidth. The optimum size and number of repeaters
in various wire lengths and wire widths are calculated with and without inclusion of the wire bandwidth in the cost
function and the results are compared. Results show that if tadamdwidth is included in the cost function, the
number of repeaters increases while their size reduces. In contrary without the inclusion of bandwidth in the cos
function, less number of repeaters are needed while their size must be increased.

Keyword® Swarm Intelligence, particle swarm optimization, repeater, MLGNR, interconnects, bandwidth
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Architectural Insights: Comparing Weight Stationary and Output
Stationary Systolic Arrays for Efficient Computation

Mahdi Kalbasi
Department of Comutangineering University of Isfahanlsfahan, Iran
m.kalbasi@comp.ui.ac.ir

Abstrac® This paper compares two prevalent architectures in systolic arrays: weight stationary and output
stationary methods. Systolic arrays utilize interconnected processing elements (PEs) to perform parallel processin
making them suitable for applications in digital signal processing, image processing, and machine learning. We
focus on their implementation of 2D matrix multiplication, a fundamental operation in neural networks. Simulations
were conducted using Verilog HDL Wit the Xilinx Vivado Design Suite 2019, employing a 3x1 input matrix and

a 3x3 weight matrix. Results confirmed the functionality of both architectures, with output matrices matching
expected results. Weight stationary designs minimized data movemelat,owtgiut stationary designs enhanced
throughput through effective input data reuse. Furthermore, this research demonstrates that the critical path remai
constant despite increases in the number of processing units, providing valuable insights fardbtteetural
designs. With a critical path delay of approximately 8.8 ns, corresponding to a maximum frequency of about 112
MHz, the study highlights that the critical path remains stable when scaling the number of PEs. Overall, this researc
validates e effectiveness of both architectures in khpgiformance matrix operations, offering valuable insights

for future systolic array designs.

Keyword® Systolic arrays, Convolutional Neural Networks, Output stationary, Weight stationary
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TabatabagiPouria Sameti, Ali Bohlooli
CyberPhysical System Lalfaculty of Computer Engineering, University of Isfahan, Isfahan, Iran
a.a.tabatabaei@mehr.ui.acgpuria.sameti2002@mehr.ui.achohlooli@eng.ui.ac.ir

Abstract Although highperformance artificial intelligence (Al) models require substantial computational
resources, embedded systems are constrained by limited hardware capabilities, such as memory and process
power. On the other hand, embedded systems hawmd kange of applications, making the integration of Al and
embedded systems a prominent topic in both hardware and Al research. Creating powerful speech embeddings |
embedded systems is challenging, as such models, like Wave2Vec, are typically comglytatitensive.
Additionally, the scarcity of data for many lesesource languages further complicates the development of high
performance models. To address these challenges, we utilized BERT to generate speech embeddings. BERT w
selected because,addition to producing meaningful embeddings, it is trained on numerougfmarce languages

and facilitates the design of efficient decoders. This study introduces a compact speech encoder tailored for low
resource languages, capable of functioning anander across a diverse range of speech tasks. To achieve this, we
utilized BERT to generate meaningful embeddings. However, due to the high dimensionality of BERT embeddings
which imposes significant computational demands on many embedded systempplied dimensionality
reduction techniques. The reduedichensional vectors were subsequently used as labels for speech data to train a
model

composed of convolutional neural networks (CNNs) and fully connected layers. Finally, we demonstrated the
encodes effectiveness through an application in speech command recognition.

Keyword® Embedded Systems, Embedded Al, Embedded Speech embedding
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Leveraging Retrieval-Augmented Generation for Persian University Knowledge
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Knowledge Retrieval

Arshia Hemmat, Kianoosh Vadaei, Mohammad Has$aydari, Afsaneh Fatemi

dept. Computer Engineering, University of Isfahan Isfahan, Iran
arshiahemmat@mehr.ui.ac.ir, k.vadaei@mehr.ui.ac.ir, mheydarii@mehr.ufaern@eng.ui.ac.ir

Abstrac® This paper introduces an innovative approach using Retifagihented Generation (RAG) pipelines

with Large Language Models (LLMs) to enhance information retrieval and query response systems for university
related question answering. By systematically exact i ng data from the wunivers
Persian, and employing advanced prompt engineering techniques, we generate accurate and contextually relev:
responses to user queries. We developed a comprehensive university benchmamisity) Question Bench
(uQEB) , to rigorously evaluate our slanguage ohedas assessingf o r
accuracy and reliability through various metrics and-veald scenarios. Our experimental results demonstrate
significant impovements in the precision and relevance of generated responses, enhancing user experiences, a
reducing the time required to obtain relevant answers. In summary, this paper presents a novel application of RA
pipelines and LLMs for Persidanguage dataetrieval, supported by a meticulously prepared university
benchmark, offering valuable insights into advanced Al techniques for academic data retrieval and setting the stag
for future research in this domain.

Keyword$ LLMs, Local Datasets, Knowledge Rival, Academic Question Answering
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Language Models forQuestion Answering

Alireza Akhavan Safaei, Pegah Saboori, Mohammadali Nematbakhsh

Department of Software Engineering, University of Isfahan, Isfahan, Iran
alirezaakhavansafaei@gmail.coprsaboori@eng.ui.ac,inematbakhsh@eng.ui.ac.ir

Abstrac® Large language models excel in various natural language processing tasks but often struggle witt
knowledgeintensive queries, particularly those involve rare entities or require precise factual information. This
paper presents a novel framework that enhances capabilities of arbatdd question answering system by
incorporating structured knowledge fromdwledge graphs. Our approach employs entity extraction, semantic
similarity scoring, and adaptive graph exploration to efficiently navigate and extract relevant information from
knowledge graphs. The core of the presented solution is a knowledgeegiaploed language model process that
iteratively refines subgraph exploration and answer generation, complemented by a fallback mechanism fo
robustness across diverse question types. Experiments on ldeasied questions from the Entity Questions dataset
demonstrate significant improvements in the quality of responses. Using the Gemini 1.5 Flash model, our syster
achieved an accuracy increase from 36% to 71% for partially correct answers and from 22% to 69% for exactly
correct answers, as evaluated by humssessors. This approach offers a promising direction for developing more
reliable and accurate question answering systems, particularly for queries involvirgil@ities or specific

factual knowledge.

Keyword® Large Language Models, Knowledge gria, Question Answering, Retrieval augmented generation
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Evaluating LLMs in Persian News Summarization

Arya VarastehNezhadReza TavasoliMostafa MasumiSeyed Soroush Majdlehrnoush Shamsfard

Department of Computer Engineeritgpiversity of TehranTehran, Iran
Department of Computer Scienddniversity of South CarolinaZolumbia, USA
Department of Computer Engineerir@harif University of Technology, Tehran, Iran
Department of Computer Science and Engineefifighid Beheshti Universitf,ehran, Iran
Department of Computer Science and Engineefifighid Beheshti Universitf,ehran, Iran
aryavaraste @ut.ac,.ilavasoli@email.sc.edm.masumi@sharif.eds.majd@mail.sbu.ac,im-shams@sbu.ac.ir

Abstrac® This study evaluates the performance of eight Large Language Models (LLMs) in Persian news
summarization: GPHo, Claude3.5Sonnet, GeminPra-1.5, Llama3.1-405B, CommandR, MistratLarge-2,
DeepSeek V2.5, and GemiB®B. We assess these models across five news categories: Economy, International,
Sports, Technology, and Social, using the pn_summary dataset. Our evaluation employs multiple metrics, includin
BERTScore and ROUGE, acrosstinput conditions: articlenly and articlewith-title. Results show that Llama
3.1-405b performed best against reference summaries in the -ariglsetting, achieving the highest BERTScore

F1 (50.60) and ROUGE (33.96) scores. Notably, includingtiate titles helped models produce summaries which
aligned more closely to the reference summary, increasing the average BERTScore F1 from 48.31 to 50.16 acro
most models. Moreover, when comparing generated summaries to original articles,-Migjef2 led with a
BERTScore F1 of 48.09. In categespecific analysis, Mistradlarge2 consistently outperformed the reference
summaries across all news categories, with the most significant improvement in the Economic category. This stud
provides valuable inghts into the current capabilities of LLMs for Persian summarization, highlighting their
potential and the impact of input structure on performance. Our findings contribute to the growing body of researct
on multilingual summarization and have practicapiications for Persian language processing applications.

Keyword® Text Summarization, Large Language Models, Persian News, LLM Evaluation, Natural Language
Processing
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Information Retrieval

Mahmood Kalantari, Mehdi Feghhi, Nasser Mozayani

Computer and Science Engineering IUST Tehran, Iran
mkalantari76@comp.iust.ac.feghhime @comp.iust.ac,imozayani@iust.ac.ir

Abstract The increasing reliance on semariiased retrieval, especially in the context of large language model
powered chatbots, underscores the need for robust evaluation of embedding models. In this study, the performan
of embedding models for Persilanguage information retrieval was invgstied, addressing an area with limited

prior research. Four questiamswering datasets were u8etvo publicly available datasets adapted for this study
and two custom datasets derived from translations. A systematic evaluation of 17 embedding modabustesic

and the models were ranked based on their accuracy in retrieving relevant content using similarity measures such
dot product, cosine similarity, and L2 distance. The findings emphasize the adaptability of these models to divers
textual data ad address the specific challenges posed by the Persian language. This research bridges a critical g

in Persiadanguage retrieval tasks, providing a comprehensive benchmark for evaluating embedding models in
semantic information retrieval scenarios.

Keyword® Embedding search, Embedding models, Persian embedding, Persian quest®mering, Retrieval
Augmented Generation (RAG)
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Knowledge Graph Based RetrievalAugmented Generation for Multi-Hop
Question Answering Enhancement

Mahdi Amiri Shavaki, Pouria Omrani, Ramin Toosi, Mohammad Ali Akhaee

School of Electrical and Computer Engineering, College of Engineasimgersity of Tehran, Tehran, Iran
Faculty of Electrical Engineering, K. N. Toosi University of Technology, Tehran, Iran
School of Electrical and Computer Engineering, College of Engineering, University of Tehran, Tehran, Iran
School of Electrical an€omputer Engineering, College of Engineering, University of Tehran, Tehran, Iran
mahdiamiri@ut.ac.irpouria.omrani@ieee.orgtoosi@ut.ac.irakhaee@ut.ac.ir

Abstrac® multi-hop question answering (QA), which requires integrating information from multiple sources, poses
significant challenges in natural language processing. Existing methods often struggle with effectre¢ aetoss
documents, leading to incomplete or inaccurate answers. Building upon -kasgth Retrievahugmented
Generation (Graph RAG), we enhance mhtp QA by leveraging structured knowledge graphs. Specifically, we
construct individual knowledge grap for each document, where entities are represented as nodes and the
relationships between them as edges enriched with contextual properties. These individual graphs are the
seamlessly integrated into a comprehensive, unified graph that capturedcctosent relationships. Our method
improves retrieval by utilizing vector embeddings of these graph relations, enabling more effectiveomulti
reasoning across the interconnected data. To evaluate our approach, we assembled a dataset of 500 do@ments p:
with 296 multihop questions requiring cross document information retrieval. Our contributions include developing
a novel graptbased retrieval mechanism that leverages vector embeddings of graph relations within the Graph RAC
framework, and assemblingcamprehensive dataset for meithp QA. Comparative experiments show that our
enhanced Graph RAG method significantly outperforms the baseline in factual accuracy and semantic similarity, a
measured by the RAGAS framework. Additionally, an Libdsed evalat o r hi ghlights our
performance in answer comprehensiveness, empowerment, and directness.

Keyword® RAG, Graph RAG, Generative Al, LLM, Multhop QA, NLP
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GanjNet: Leveraging Network Modeling with Large Language Models
for Persian Word Sense Induction

AmirMohammad Kouyeshpour, Hadi Veisi, Saman Haratizadeh

School of Intelligent Systems, Universit§ Tehran, Tehran, Iran
a.m.kouyeshpour@ut.ac.ih.veisi@ut.ac.irharatizadeh@ut.ac.ir

Abstract This paper introduceSanjNet, a novel approach to Word Sense Induction (WSI) in the Persian language
that leverages network modeling and community detection in conjunction with large language models (LLMs). We
present a method that constructs semantic graphs from lexicatiggisgienerated by LLMs and applies community
detection algorithms to uncover and distinguish word senses in unannotated text. GanjNet addresses challenges s|
as limited annotated resources, high degrees of polysemy, and exarisitive meanings in B#an. By leveraging
unsupervised techniques, we enhance sense induction without relying on extensive labeled data. Our experimer
demonstrate that GanjNet outperforms existing methods on a custom dataset derived from MirasText, achieving
V-measure of 4% and a paired-Bcore of 58%, compared to the best baseline method witmaagure of 41%

and a paired $core of 53%. These results showcase the potential of integrating community detection and LLMs
for unsupervised semantic tasks in morphologicattyli | anguages | i ke Persian. \Y
offers practical applicability across various domains, including automatic thesaurus and WordNet generation, a:
well as assisting writers in contes¢nsitive word choice, demonstrating its broddgyact on natural language
understanding.

Keyword$® Word Sense Induction, Network Modeling, Community Detection, Large Language Models, Persian
NLP, Lexical Semantics
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Generalized Self-Attentive Spatiotemporal GCN with OPTICS Clustering for
Recommendation Systems
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for Recommendation Systems

Saba Zolfaghari, Seyed Mohammad Hosstaisheminejad

Department of Computer Engineering, Faculty of Engineering, Alzahra University, Tehran, Iran
szolfaghari29@gmail.consmh.hasheminejad@alzabec.ir

Abstract | n t o d adgvénsworlll,adc@ammender systems are essential for filtering information to deliver
personalized content, with collaborative filtering (CF) being a popular technique for predicting user preferences
based on past inter@ans. However, capturing the temporal dynamics of user behavior and handlirgtartld
scenarios remain significant challenges, as user preferences naturally evolve over time and CF often relies solely
historical data. To address these issues, weogm@ novel approach that combines a-aitdntionbased
spatiotemporal graph convolutional network with OPTICS clustering which forms adaptivesetitsigive
subgraphs. This enables the model to adapt to changing user preferences and prioritize¢hevarishteractions
dynamically. Evaluated on the MovieLens100k dataset, our model outperforms baseline methods, effectively
generating embeddings for new ufiem pairs and demonstrating an inductive capability that enhances both
accuracy and adaptdiby in recommendations.

Keyword® Recommender System, Spatiotemporal Graph Convolutional Network, OPTICS Clustering, Self
Attention Mechanism
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PersianRAG: a Retrieval-Augmented Generation Systenfor Persian
Language

Hossein HosseinMohammadSobhan Zare, AmiHossein MohammagdArefeh Kazemi, ZahrZojaji, MohammadAli
Nematbakhsh

Department of software engineeritdpiversity of Isfahan, Isfahan, Iran

Department of software engineering, University of Isfahan, Isfahan, Iran

Department of software engineering, University of Isfahan, Isfahan, Iran

ADAPT Research Centre, Dublin City University, Dublin, Ireland
Departmentf software engineering, University of Isfahan, Isfahan, Iran
Department of software engineering, University of Isfahan, Isfahan, Iran
h.hosseini@eng.ui.ac.s.zare@eng.ui.ac,ia.mohammadighahderijani@eng.ui.a@amefeh.kazemi@dcu.ie
z.zojaji@eng.ui.ac.jiNematbakhsh@eng.ac.ir

Abstract Retrieval augmented generation (RAG) models, which integrate-$aeje prerained generative
models with external retrieval mechanisms, have shown significant success in various natural language processil
(NLP) tasks. However, applying RAG models ier§lan language as a leesource language, poses distinct
challenges. These challenges primarily involve the preprocessing, embedding, retrieval, prompt construction
language modeling, and response evaluation of the system. In this paper, we addces$iehges towards
implementing a realvorld RAG system for Persian language called PersianRAG. We propose novel solutions to
overcome these obstacles and evaluate our approach using several Persian benchmark datasets. Our experime
results demonstratbe capability of the PersianRAG framework to enhance question answering task in Persian.

Keyword® Retrieval Augmented Generation, Large Language Models, Persian, PersianRAG
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Ahmad Reza NadaffFarahnaz Mohanna

Departmentof CommunicationUniversity of Sistan and Baluchestafiahedan, Iran
ar.nadafi@yahoo.copi. mohanna@ece.usb.ac.ir

Abstracth A Tuberculosis (TB) is an infectious disease caused by the Mycobactdra can be prevented and
treated. The TB automatic identification as an Al tool can help physicians to see the TB bacteria on the microscopi
sputum smear images of patients, then, to choose type of the treatment, the amount of medication prescribed, a
other treatment measures. In this paper, an automatic method is proposed to identify and reconstruct the TB bacte
on the microscopic images. First, the inputimages are resized and enhanced. Next, the Convoluti&mabéleto

Neural Network (CAENN)s applied. The convolution part of the CAENN identifies the TB in the input images
during the training phase, extracts the features of the TB, and optimizes the weights of the CAENN. The Auto
Encoder part of the CAENN reduces the dimensions of the featgter and uses this vector to reconstruct the
shape of the TB on the detected locations in each input image. The proposed method simulation is done using tl
Python software. The simulation results of the proposed method on 10,000 images of the datababe
identification accuracy of 99.93%, which is the highest compared to theotatemethods.

Keyword$® mycobacterium tuberculosis, identification of tuberculosis, convolutional aetacoder network,
image feature vector, shape reconstruction
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A New Routing Protocol in Internet of Vehicles Inspired of Spread Model
of the Covid-19 Virus

Taha Yasin Rezapouviohammad Mehdi Gilanian Sadeghi, Esmaeil Zeinali, Reza Ebrahimi Atani

Department of Computer and Information Technology Engineering, QBzairch, Islamic Azad University, Qazvin, Iran
Department of Computer and Information Technology Engineering, Qazvin Branch, Islamic Azad University, Qazvin, Iran
Department of Computer and Information Technology Engineering, Qazvin Branch, Islamic Areatsltyy Qazvin, Iran
Department of Computer Engineering, University of Guilan, Rasht, Iran
trezapour@pmo.jmsadeghi@ieee.orgeinali@giau.ac.irrebrahimi@guilan.ac.ir

Abstract In recent years, the Internet of Vehicles (loV) has emerged as a critical subset of the Internet of Things
(IoT), playing a key role in enhancing the safaty &fficiency of intelligent transportation systems. Unlike other

loT applications that typically operate in static and controlled environments, loV operates in complex, dynamic, anc
highly variable environments, necessitating unique solutions for romémagement. This paper proposes a novel
routing approach for loV networks that, for the first time, leverages the coronavirus propagation model to improve
Quality of Service (QoS) parameters, particularly-emdnd delay. Inspired by the rapid propagatibaracteristics

of the coronavirus, this method establishes a fast information dissemination mechanism within the network, leadin
to an exponential decrease in data transfer delay. Through this model, routing information is rapidly disseminate
among veltles with minimal hops, resulting in significant improvements in loV.

Keyword® loV, l0T, Routing, COVID-19,ITS
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Albased Message Spam Classification Fr a
Communi cati on

Riya Upadhyay, Mili Virani, LakshiPathak, Rajesh Gupta, Sudeep Tanwar, Hossein Shahinzadeh

Department of Comp. Sci. & Engg, Institute of Technoldiiyma University, Ahmedabad, India
Department of Comp. Sci. & Engg, Institute of Technoldiiyma University, Ahmedabad, India
Department oComp. Sci. & Engg, Institute of Technolo@iirma University, Ahmedabad, India
Department of Comp. Sci. & Engg, Institute of Technoldiiyma University, Ahmedabad, India
Department of Comp. Sci. & Engg, Institute of Technoldiyma University, Ahmedabadndia
Department of Electrical Engg. Amirkabir University of Technology Tehran Polytechnic, Tehran, Iran
23becl64@nirmauni.ac.in21bcel52@nirmauni.ac.in21bcel36@nirmauni.ac.in
rajesh.gupta@nirmauni.ac.in sudeep.tanar@nirmauni.ac.irh.s.shahinzadeh@ieee.org

AbstracH With the progress in the field of Autonomous Vehicl@g/s), it becomescrucial to maintain the
integrity and security of Vehicko-Everything (V2X) communications to further secure safe and reliable
transportation. 5G networks serve as the base for these Intelligent Transportation Systems (ITS), but the
intervention of spam messages threatens both netwiicleety and vehicle safety. This paper thus proposes
Machine Learning (MLpased spam classification framework which is designed especially f@enakded
autonomous vehicle communication systems that helps in the filtering of real time maliciouswardedn
messages. Multiple ML classifiers, includiggipportVector Machines(SVM), K-NearestNeighbors (KNN),
RandomForest(RF), and Logistic Regressior{LR) have been used in order to detect and neutralize spam traffic
across V2X networks. SVM perfornigest, according to the experimentkta, with an accuracyof 0.9476.
Without losing the lowlatency demandsof vehicularcommunicationjt detectsspam efficiently. This study
discusses challenges associated with this. Our architecture minimizes uninaifitedthile guaranteeing smooth
processing of genuine messages. Furthermore, In dodemsure a safer and more effective smart transportation
system on 5G networks, this study emphasizes the significance of spam detection in protecting AVs.

Keyword® Autonomous Vehicles, Communication, Machingarning, V2X, Message Spam Classification, 5G
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A Method for I mageSteganography based orChaotic Maps and
AdvancedCompressionAlgorithms

Mohammad Yousefi Sorkhi

Department of Electrical Engineeringhahid Beheshti University, Tehran, Iran
m_yousefisorkhi@sbu.ac.ir

Abstract In this article, we present a new method for text steganography using cover images based on chaoti
maps and advanced compression algorithms. A key innovation of our method lies in identifying the most suitable
pixels within the cover image for embeddidata, ensuring minimal distortion and highality stegeimages. Our
method employs the hybrid tent map to generate chaotic sequences, enhancing security and complexity in tt
steganography process. For data compression, we utilize a combination of Biineeter Transform (BWT),
Move-To-Front (MTF) coding, and arithmetic coding, which reduces data size and improves efficiency. Evaluation
using 10 images from the USSIPI Image Database, based on PSNR, MSE, SSIM, and BER metrics, showed our
method achievig an average PSNR of 40.19 dB, MSE of 0.0018, SSIM of 0.975, and BER of 0.0016, outperforming
three other methods. These results demonstrate higher image quality, better preservation of original structure
greater accuracy in text retrieval, and the ditecselection of embedding pixels, indicating our method's high
security and efficiency for text steganography using cover images.

Keyword® Image SteganographyChaotic Maps Data Compression Information Security, Structural
Similarity Index - SSIM
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To Kill a Mockingbird: Cryptanalysis of an Authenticated Key
Exchange Scheme for Drones

Neda Toghraee, Hamid Mala

Department of Information Technology Engineering, Faculty of Computer Engineering, University of Isfahan, Isfahan, Iran
ntoghraee @yahoo.cqm.mala@eng.ui.ac.ir

Abstrac® Drones have evolved into sophisticated autonomous systems with a multitude of applications, including
military operatiams, environmental monitoring, traffic oversight, data transmission, package delivery, fire targeting,
and film production. As the Internet of Drones (loD) ecosystem expands, ensuring secure-time igadess for
authorized users becomes increasinglglvitser and drone authentication is crucial for this reason. In response to
these challenges, Srinivas et al. proposed a lightweight-tacem authentication protocol designed for the loD.
While the authors assert that their protocol is resilient ag&imown cyber threats, our research identifies critical
vulnerabilities that challenge this claim. Although this scheme has already been cryptanalyzed in previous studie:
in this paper we propose two new attacks on this scheme. Firstly, we presentetecattack against the perfect
forward secrecy of this scheme, and then we show that it is vulnerable to unauthorized access attack by a valid us
to an unauthorized area's information. These weaknesses highlight the pressing need for the develmoment of
secure authentication mechanisms in the loD environment. Moving forward, addressing these vulnerabilities will be
essential for fostering trust and ensuring the safe integration of drones into various applications, ultimately
contributing to the advarement of loD technology.

Keyword® Authentication, Internet of Drones, Key agreement, Perfect forward secrecy, Security

olpaol oBiuls
)Jgauwls L dige 025wl
1Fol oloig>

Alallw Guil j2iS ¢premdiib

Uiails g wleMbl (g5olid



mailto:ntoghraee@yahoo.com
mailto:h.mala@eng.ui.ac.ir

STANet: Spatio-Temporal Attention-Enhanced WaveNet for Crime
Hotspot Prediction

Rojan Roshankar, Mohammad Reza Keyvanpour

Data Mining Laboratory, Department of Computer Engineering Faculty of Engineering, Alzahra University, Tehran, Iran
Department of Computer Engineering Faculty of Engineering, Alzahra University, Tehran, Iran
R.roshankar@student.alzahra.adeyvanpour@alzahra.ac.ir

Abstrac® An accurate prediction of crime hotspots is critical for optimizing law enforcement strategies and
urban planningln this pape we introduce STANet, a Spatiemporal AttentiorEnhanced WaveNet model
developed to predict crime hotspots using spatial and temporal crim&eldizans clustering and advanced data
preprocessing techniques are combined in STANet to analyze fiveofeaimie incidents reported in Chicado.

the model, spatigiemporal dependencies are incorporated through WaveNet architecture and enhanced through
attention mechanisms in order to capture complex crime patterns more effeétévalyesult of our exgriments,

we are able to demonstrate that STANet outperforms traditional models, such as XGBoost, DNN, and decision
trees, with The model achieved an accuracy of 86%, along with precision and recall values that demonstrate a
balanced performance in prediigt crime hotspotsAs a result of this mechanism, the model can identify and
focus on the most relevant time steps dynamically, improving its accuracy in predicting theSTTiAlet can be
used to predict hotspots for crime, offering actionable insigihtsesource allocation and crime preventiba.
enhance the predictive capability of the model, further exploration will involve expanding the dataset and
incorporating additional features.

Keyword® Crime HotspotsSpatic Temporal dataWaveNet Attention Mechanism Chicago Crime dataset
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A Data-Efficient Approach to Solar Panel Micro-Crack Detection via
SemiSupervised Learning

Alireza Akhavan Safaei, Pegah Saboori, Reza Ramezani, Morteza Tavana

Department of Software Engineering, Universifysfahan, Isfahan, Iran
Department of Software Engineering, University of Isfahan, Isfahan, Iran
Department of Software Engineering, University of Isfahan, Isfahan, Iran
CEO, Aseman Rasad Hadi Co, Aseman Rasad, Isfahan, Iran
alirezaakhavansafaei@gmail.comsaboori@eng.ui.ac,ireza.ramezani@eng.ui.acteo@asemanrasad.com

Abstract This study presents a method for the automatic identification of fofaks in photovoltaic solar

modules using deep learning techniques. The main challenge in this research is the lack of labeled data and class
imbalancefor the detection of microracks. The proposed method employs a rstétje approach. Initially, 10%

of the dataset is manually labeled to train a simple convolutional neural network model. This model is then used tc
generate pseudabels for the unlabetl data using a seraupervised approach. The psedialoels are manually
reviewed to increase the number of micrack samples in the training set. Data augmentation techniques are also
applied to increase the size and diversity of the training datasallyFthe pretrained ResNeb0 model is fine

tuned on the expanded labeled dataset for accurate detection ctraicks. Advanced preprocessing steps,

including solar cell segmentation, cropping, and data augmentation, have been performed. Thbalkrssei

problem is addressed through undersampling and weighted loss functions. The experimental results demonstrate
the effectiveness of the proposed method, achieving an accuracy of 0.978 arstareRf 0.797 in the

detection of micrecracks in eleroluminescence images of solar panels. This study provides insights into the use

of limited labeled data for training robust deep learning models for the identification of defects in solar modules.

Keyword® Data Augmentation, MicreCrack Detection, Conelutional Neural Network, SemiSupervised
Learning, Transfer Learning
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Improving Drug -Target Interaction Prediction Using Enhanced Feature
Selection

Maryam Taheri, Mohammad Reza Keyvanpour, Mohadeseh Sadat Mousavi

Data Mining LaboratoryDepartment of Computer Engineering Faculty of Engineering, Alzahra University, Tehran, Iran
Department of Computer Engineering, Faculty of Engineering, Alzahra University, Tehran, Iran
Data Mining Laboratory, Department of Computer Engineering Facultygingering, Alzahra University, Tehran, Iran
maryamtaheri3011@gmail.coikeyvanpour@alzahra.ag.mohaleseh.mousavi.edu@gmail.com

Abstract A deep understanding dfugtargetinteraction(DTI) mechanisms is essential for the design of effective

and safe drugs. While traditional wet lab experiments play a critical role, they are often associatigphifictant

time and financial investments. Therefore, computational methods based on interaction prediction can significantl
reduce the search space for the mentioned experiments. This paper outlines an innovative multistage approach
the prediction 6DTI. Feature vectors, comprising various descriptors and theairagded FP2 fingerprint, are
extracted from protein sequences and drug structures in the firsOstepnajor obstacle in this field is the data
imbalance caused by the limited numbekmmdwn interactions. The FHSFDT algorithm, a powerful combination

of forward feature selection, random forest and decision tree classification, is subsequently used to optimize
predictive performance. This effectively eliminates irrelevant featuredtingsin a more focused and efficient
model. At the final stage, the XGBoost classifier processes the balanced dataset containing the optimal features
predict DTIs, yielding new drutprget interactions. The proposed model demonstrated better perfermanc
achieving an accuracy of 96.96%, representing a 5.5% improvement over other models. In addition to its superic
classification performance, the proposed model exhibits a much lower time complexity than comparable models
This makes it a promising candit for DTI applications.

Keyword$® feature selection, data balancing, random forest, borderlisraote, drugtarget interaction, decision
tree
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A No-Code Platform for Developing Customizable Recommender
Systems for Restaurants

Moein-Aldin AliHosseini, Mohammadreza Sharbaf

Department of Software Engineering, University of Isfahan, Isfahan, Iran
Moeinaldin2022 @gmail.conm.sharbaf@eng.ui.ac.ir

Abstrac® With the rapid growth of €eommerce andhe increasing importance of recommender systems in
enhancing customer experience, there is a pressing need for customized systems that can be quickly developec
collaboration with domain experts. In the restaurant industry, this need is particulady acwonsumers seek
personalized dining experiences that cater to their unique tastes and preferences. Effective recommender syste
can assist restaurants not only in suggesting menu items based on individual customer profiles but also in adaptil
to local trends, dietary restrictions, and seasonal ingredients. In this paper, we introduce CURSOR, acodeel no
platform designed to automatically develop customizable recommender systems for restaurants. CURSOR enabl
businesses to design and deployotatl systems without the need to hire specialized development teams. Our
evaluation results demonstrate that CURSOR reduces development time, lowers costs, and enhances syst
performance for restaurants. The output from CURSOR enhances customer exjgrigreeding personalized
suggestions, which in turn increases satisfaction and encourages purchases.

Keyword® ModelDriven Development, N&Code Platforms, Electronic Commerce, Recommender Systems
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Context Awareness Gate for Retrieval Augmented @neration

Mohammad Hassan Heydari, Arshia Hemmat, Erfan Naman, Afsaneh Fatemi

Computer Engineering Faculty, University of Isfahan, Isfahan, Iran
mheydarii@mehr.ui.ac,iarshiashemmat@mehr.ui.a¢ @rfannaman@mehr.ui.ag.a_fatemi@eng.ui.ac.ir

Abstract RetrievalAugmented Generation (RAG) has emerged as a widely adapfdach to mitigate the
limitations of large language models (LLMs) in answering dorspiecific questions. Previous research has
predominantly focused on improving the accuracy and quality of retrieved data chunks to enhance the overa
performance of th generation pipeline. However, despite ongoing advancements, the critical issue of retrieving
irrelevant informatiod whi ch can i mpair a model 6s abil i tdyhast o u
received minimal attention. In this work, we inveatrg the impact of retrieving irrelevant information in open
domain question answering, highlighting its significant detrimental effect on the quality of LLM outputs. To address
this challenge, we propose the Context Awareness Gate (CAG) architecture| enackianism that dynamically
adjusts the LLMOs i nput prompt based on whether
Additionally, we introduce the Vector Candidates method, a core mathematical component of CAG that is statistical
LLM -independent, and highly scalable. We further examine the distributions of relationships between contexts an
guestions, presenting a statistical analysis of these distributions. This analysis can be leveraged to enhance t
context retrieval process in retved-augmented generation (RAG) systems.

Keyword® RetrievatAugmented Generation, Hallucination, Large Language Models, Open Domain Question
Answering
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LLM -Driven Feature Extraction for Stock Market Prediction: A case
study of Tehran Stock Exchange

Siavash Hosseinpour Saffarian, Saman Haratizadeh

College of Interdisciplinary Science and Technology, University of Tehran, Tehran, Iran
siavash.saffaria@ut.ac.laratizadeh@ut.ac.ir

Abstract Stock market prediction is one of the most challenging research areas in recent years. With the emergenc
of deep learning and artificial intelligence, researchers have proposed various methods to predict stock marke
directions, considering different financial variables. One of the most significant variables influencing stock
movement is user opinions and social media, which has attracted much attention from researchers in recent yea
Although existing studies have intrazkd various methods to combine stock price and textual features, a reliable
and comprehensive method has not yet been established, and there is still room for improvement. In this research
novel method based on large language models is introducedfardextraction from financial texts, and a self
attention mechanism is proposed to capture the internal relationships between textual and financial features. Tt
results of the model presented in this study show a 3.10% improvement in accuracy conrtharieddst competing
models on a newly collected dataset.

Keyword® Stock Market Prediction, SelAttention Mechanism, Large Language Models, Information Fusion,
Graph Neural Networks
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A Multi-Task Framework Using Mamba for Identity, Age, ar@@ender
Classification from Hand Images

Amirabbas Rezasoltani, Alireza Hosseini, Ramin Toosi, Mohammad Ali Akhaee

School of Mathematics, Statistics and Computer Science, College of Science, University of Tehran, Tehran, Iran
School of Electrical and Comper Engineering, College of Engineering, University of Tehran, Tehran, Iran
Adak Vira Iranian Rahjoo Company, Tehran, Iran
School of Electrical and Computer Engineering, College of Engineering, University of Tehran, Tehran, Iran
Adak Vira Iranian Rahjoo @mpany, Tehran, Iran
School of Electrical and Computer Engineering, College of Engineering, University of Tehran, Tehran, Iran
amirsoltani2002@ut.ac,iarhosseird7@ut.ac.irr.toosi@ut.ac.irakhaee@ut.ac.ir

Abstrach Biometric authentication is crucial for secure access, surpassing traditional pabaseddmethods
vulnerable to braches. Nosintrusive techniques like hadshsed biometrics offer unique advantages, using
physiological traits to identify individuals and predict soft biometrics such as age and gender. However, most curren
systems are designed with a singlepose focs. In this field, Convolutional Neural Networks (CNNs) are typically
utilized but struggle to capture lomgnge dependencies in images. Transformers, while more effective at handling
such relationships, come with high computational costs. To overconeectiedienges, this study introduces a novel
multi-task learning framework that predicts identity, age, and gender simultaneously. The framework integrates the
efficient longrange dependency modeling of Mamba, utilizing Visual Ssgtiece Models (VSS) tapture both

local and global patterns with reduced computational complexity. Experiments on the 11k Hands datasel
demonstrate superior or competitive performance compared to existing methods.

Keyword® Person Identification, Biometric authentication,mamba, MultiTask Framework, Gender
Recognition, age classification, Hand Images
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Predicting Concentration of Particulate Matter (PM2.5) in Hamedan
using Machine Learning Algorithms

Anita Karim Ghassabpour, Hatam Abdoli, Muharram Mansoorizadeh, Saeid Seyedi

Department of Computer Engineering, Faculty of EngineeringAB8ina University, Hamedan, Iran
anitaghasabpour@gmail.combdoli@basu.ac.imansoorm@basu.ag.g.seyedi@eng.basu.ac.ir

Abstract Given that fine particles are one bEtmain origins of respiratory disorders, it is considered that PM2.5

is among the important contributors to air pollution and is a serious global health concern nowadays. This pape
considers a new analytical approach for the prediction of PM2.5 con@mtira Hamadan, Iran, with hopes of
finding some ways to reduce the negative impacts of air pollution. During the last two years, the PM2.5 hourly date
was gathered; they were preprocessed, and the outlier values were imputedNsirg$t Neighbors thoiques.

To increase the accuracy, the estimation was improved by applying four machine learning models, hamely, randol
forest, decision tree, support vector machine, and linear regression. Originality is represented by merging machir
learning models witlthe time series model ARIMA. Thus, each model hybrid takes the strengths from all, giving a
higher value of prediction of PM.5 concentration. In this study many metrics such as MSE, RMSE, MAE,
precision, and recall are applied for finding out the brexiel performancd?robably the most relevant outcome of

our results is that the combination of linear regression and ARIMA returned a significant performance boost: MSE
improved by 58%, while RMSE improved by 35%. This dramatic improvement underlingthietive potential

of hybrid models for air quality forecasting and forms a milestone in the study of PM2.5 prediction for the region.

Keyword® Air Pollution, Particulate Matter, PM2.5, Machine Learning, Hamedan
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A Novel Decentralized Privacy Preserving-ederated Learning Model for
Healthcare Application

Saba Ameri, Reza Ebrahimi Atani

Department of Computer Engineering, University of Guilan, Rasht, Iran
sabaameri@webmail.guilan.ac,irebrahimi@guilan.ac.ir

Abstrach With the increasing usage of deep learning algorithms in various aspects of science, specifically in
healthcare and disease diagnosis, challenges in data availability aretereshun the healthcare industry, due to

the sensitivity surrounding patient privacy, data collection is limited. To train aghiglity deep learning model
capable of aiding in disease diagnosis, a large amount of data is required, which is not dedsiblthese
conditions. One solution to utilize healthcare data for training adpiglity deep learning model is to use distributed
deep learning models, where data is kept locally but still participates in the training process. Some implementation
of distributed deep learning, such as federated learning exist, but these implementations have vulnerabilities i
preserving data privacy. In this research, the goal is to develop a distributed deep learning model that defends us

privacy against attacks fnoboth inside and outside the network while maintaining the quality of the deep learning
model.

Keyword® Decentralized Learning, Distributed Deep Learning, Edge Al, Federated Learning, Privacy
Preserving Al
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Electrophysiological Modeling and Interactive Approaches of Electrical
Circuits and Hypergraphs for Understanding Neural Circuit Dynamics

Arian Baymant, Maryam Naderi Soorki

1Department of Chemical Engineering, Faculty of Engineering, Shahid Chamran of University of Ahvaz, Shahid Chamran of
University of Ahvaz, Ahvaz, Iran
’Department of Biology, Faculty of Science, Shahid Chamran Universiedz, Ahvaz, Iran
arianbaymanil377@gmail.comn.naderi.soorki@scu.ac.ir

Abstrac® To improve and optimize the performance of the nervous system, one can no longer rely solely on
traditional onedimensional analytical approaches from disciplines such as biochemistry or physiology; instead, it
is essential to incorporate all aspects lué sciences, including advanced mathematics, electrical engineering,
computer engineering, and more. One of the best tools for understanding, increasing accuracy, and enhancing t
nervous system's performance is using hypergraph concepts combined wéandegl higher circuits. This
approach allows a better understanding of the neural network as a broad and complex functional network. Whil
traditional neural network models have significantly contributed to artificial intelligence, they often need to
represent the intricacies inherent to biological neural systems. This limitation has prompted more complex model:
to capture the dynamic interactions and interconnections between neurons effektnglgrgraph representation
allows for a nuanced and-tepth understanding of neural dynamics by modeling the multifaceted relationships
among neurons. By integrating principles from electrical circuit theory into our hypergraph framework, we derive a
set of optimization strategies to enhance the functionatiefity and performance of neural networks. This
integration enriches the theoretical foundations of our approach and provides practical insights into the operation:
mechanisms of neural processing. Unlike classical models, the propertiedegriee circits illustrate the
multifaceted functions of neurons and their interconnections, enabling a depiction of how information flows and is
processed in the human brain. This paper demonstrates the potential of hypergraph structures to represent net
networks'parallel and sequential processing capabilities. Using higtaer differential equations and their
conceptual interpretations, it elucidates the critical role that complex connections play in cognitive functions such
as memory, learning, and decisiorgking. Through simulations and rigorous theoretical analyses, we show that
our hypergraptbased method significantly improves the optimization of neural network parameters. The results
indicate substantial enhancements in task perforndaimeguding patterrrecognition, sensory processing, and
more complex cognitive functions. We will also explore how incorporating higtelerr structures increases the
accuracy of neural computations and provides a robust framework for modelimgprightognitive scenariahat

reflect humarike intelligenceThis research contributes to the theoretical landscape of neural network optimization
and paves the way for future studies to develop more biologically relevant neural models. Ultimately, when
integrating engineering;linical, and medical sciences, all these insights may lead to applications that enhance
humancomputer interaction and decistomaking capabilities.

Keyword® neural networkshypergraphtheory, electrical circuits, network parameters
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A Demand Respomse Schema in Industry: Smart Scheduling Approach
for Industrial Processes

Negin Shafinezhad, Hamid Abrishami, Maryam Mahmoudi

Department of Computer Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
Khorasan Electric Distribution Companyiashhad, Iran
Department of Electrical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
negin.shafinezhad@alumni.um.actia.abrishami@alumni.um.ac.imahmoudi.maryam@alumni.um.ac.ir

Abstrac The manufacturing sector is recognized as the largest energy consumer within the smart grid. Excessiv
energy usage in prodien lines poses significant challenges, such as increased peak demand, high energy costs
strained grid resources, and power outages. Implementing demand response programs can address these issues
provide reliable and stable power to customers. Adutig, the integration of renewable energy sources can
notably reduce carbon emissions and support sustainability objectives. To enhance efficiency, scheduling an
intelligent manufacturing techniques can shift the execution time of production procesffegaak periods and

adjust consumption patterns on the production line. In this study, we propose a method called Scheduling fo
Industrial Processes to modify Energy consumption behavior (SIPE) under specified deadlines. SIPE offer:
economic benefits thugh an energy storage system for industrial customers patrticipating in demand response
programs. Moreover, it modulates energy consumption based on a maximum negotiated energy cost, which |
determined as the highest allowable energy consumption cbgét witlefined scheduling period between the power
provider and industrial customers. The proposed approach coordinates processes based on their durations &
defined constraints. To evaluate the effectiveness of this approach, we selected Additive Mamgifastit is one

of the most energintensive industries and is used across various manufacturing fields. We conducted numerous
experiments by varying production parameters in the manufacturing line and compared the results-witthstate

art approakes. The performance evaluation results demonstrate a significant reduction in both energy costs an
power demand specially during peak periods.

Keyword® Smart grid, demand response, manufacturing processes, enamgre scheduling, peak demand,
energy cet

olpaol oBiuls
)Jgauwls L dige 025wl
1Fol oloig>

Uiails g wleMbl (g5olid



mailto:negin.shafinezhad@alumni.um.ac.ir
mailto:ha.abrishami@alumni.um.ac.ir
mailto:mahmoudi.maryam@alumni.um.ac.ir

Writer -Independent Signature Verification with Enhanced AlexNet and
Preprocessing Analysis

Mohammadreza Gholipour Shahraki, Mohammad Ghasemzadeh

Computer Engineering Department, Yazd University, Yazd, Iran
m.r.gholipour@stu.yazd.ac.in.ghasemzadefyazd.ac.ir

Abstrac® Offline signature verification plays a crucial role in ensuring document authengieitycularly in

sectors reliant on handwritten signatures. This study introduces a-Wd&rendent Signature Verification (WISV)
system utilizing a Siamese neural network to compare signature pairs based on their cosine similarity. By
preprocessing sigiiure images into 400x400 pixel grayscale inputs, the model leverages convolutional neural
networks (CNN) for feature extraction. The paper further evaluates the impact of data augmentation and aspect rat
preservation on model performance. Experimerdaliits highlight that preserving input feature integrity during
resizing enhances verification accuracy, providing a robust solution for signature verification.

Keyword$® signature verification, Offline signature, Persian signature, Siamese neural network
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An Efficient Hybrid Approach for Performance -Based Alternative Design
Evaluation in Systems Engineering

Abbas Chaman Parilaryam Nooraei Abadelsondos Bahadori

Department of Computer Engineering, Abadan Branch, Islamic Azad University, Abhsadan,
Department of Computer Engineering, Abadan Branch, Islamic Azad University, Abadan, Iran
Department of Computer Engineeriiggm Branchislamic Azad Universityllam, Iran
a.chamanpara@kmsu.acrima.nooraei@iau.ac,isondos.bahadori@iau.ac.ir

Abstrac® In this research, an innovative method to evaluate the efficiency of different designs in system
engineeing has been presented. This method is based on the combination of two strong techniques, namel
DEMATEL and artificial neural networks. By employing the DEMATEL method, relationships between different
design features are established. Subsequently, tMADEL matrix is converted and fed into an artificial neural
network for training. To train the network, higjuality training data has been used and the performance of the
model has been evaluated using various evaluation criteria such as mean squareddecoefficient of
determination. The results show that the proposed model performs very well in the evaluation of alternative design
and is significantly superior to traditional methods. Also, by performing sensitivity analysis, the effect of each
feaure on the performance of the model has been investigated. Finally, in this research, suggestions for furthe
improvement and development of this method have been presented. This research can be used as a powerful tool
decisionmaking in the process designing and selecting engineering plans.

Keyword$ alternative design, neural network, DEMATEL method, machine learning
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Task Scheduling for Realtime Object Detection: Methods and
Performance Comparison in ADAS Applications

Mahdi Seyfipoor, Sayyed Muhammad Jaffry, Siamak Mohamadi

Department of Electrical and Computer Engineering, University of Tehran, Tehran, Iran
Department of Electrical and Computer Engineering, College of Farabi, University of Tehran, Qom, Iran
Department oElectrical and Computer Engineering, University of Tehran, Tehran, Iran
mahdiseyfipoor@ut.ac.ismjaffry@ut.ac.irsmohamadi@t.ac.ir

Abstrac® Computer Vision has changed how a lot of smart systems function. Cyber Physical systems,
such as Advanced Driver Assistance Systems (ADAS), make use of this technology to see their
surroundings and act accordingly, but since they@mgater systems, they need to process information

and do one action at a time. Deciding which task to process and respond to requires implementing a
scheduler that can prioritize the tasks in a manner we deem appropriate. We must also acknowledge
that someasks have deadlines that need to be met to ensure safety. Given all thisn®eaheduling

proves to be an important subject in this area. In this paper, we will introduce and compare different
scheduling algorithms and see how they perform undehimawision tasks, and we also propose a
deadline handling technique to reduce further deadline misses.

Keyword® ADAS, Computer Vision, Redime, Task Scheduling
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ElectroCNN: Regressive CNNbased Energy Consumption
Forecasting Leveraging Weather Data

Dharmi PatelMann PatelKrisha Darji Rajesh GuptaSudeep Tanwar, Jitendra Bhatibossein Shahinzadeh

Department of Comp. Sci. & Engg, Institute of Technoldiiyma University, Ahmedabad, India
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Department of Comp. Sci. & Engg, Institute of Technolddgiyma University, Ahmedabad, India
Department of Comp. Sci. & Engg, Institute of Technoldigma University, Ahmedabad, India
Department of Comp. Sci. & Engg, Institute of Technoldigma University, Ahmedabad, India
Department of Comp. Sci. & Engg, Institute of Technoldlisma University, Ahmedabad, India
Department of Electrical Engg. Amirkabir University of Technology Tehran Polytechnic, Tehran, Iran
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h.s.shahinzadeh@ieee.org

Abstrac® Energyefficiency has become essential in the modern power sector. This research suggests
an approach for identifying weather patterns to improve energy efficiency. ElectroCNN, which uses a
Convolutional Neural Network (CNN) as its foundation, makes it eas#@rticipate energy usage in a
variety of meteorological scenarios. ElectroCNN modifies forecasts based on rédemedther
patterns to account for the three primary energy considerations associated with a given geographic
location: industrial, commerciaghnd domestic. Four optimizers which are Adagrad, Adam, RMSprop,
and FTRL used in the study to effectively improve prediction accuracy. In the context of model
performance assessment, a stringent methodology is employed, integrating validatorerad
validation loss curve to identify potential overfitting during the training process. Additionally, the study
presents exhaustive curves for diverse optimizers such as Adagrad, Adam, RMSprop, and FTRL. These
curves improve our c eaformande andes differant optimizationgrocadutke | 6 s
by offering a thorough insight into the way every optimizer impacts testing samples in three distinct
locations.

Keyword$® Electricity, CNN, Acquired Weather Data, Energy Efficiency
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A Mathematical Optimization Approach for Preference Learning
in Movie Recommender Systems with Shared Accounts

Milad Khademalj Fazlollah AghamohammadWlarjan Kaedj Alireza Nasiri

Industrial Engineering Department, Faculty of Engineerugversity of HormozgayjBandar Abbasliran
Industrial Engineering Department, Faculty of Engineerugversity of HormozgamBandar Abbasliran
Faculty of Computer Engineeringniversity of Isfahanlsfahan, Iran
Industrial Engineering Department, Faculty of Engineerugversity of HormozganBandar Abbas]ran
m.khademali.68@gmail.corhaghamohammadi@hormozgan.akaedi@eng.uac.ir,

nasiri@hormozgan.ac.ir

Abstractd A recommender system typically assumes that each row of theéterserating matrix

reflects the preferences of a single user. However, in many cases, an acsargdsamong multiple
household members, resulting in mixed ratings data that do not accurately represent individual
preferences. As a consequence, the recommendations will fail to align with the specific interests of each
user. To address this issue, wraduce the concept of a "user character,"” which represents a common
latent factor in both movie and account features. By establishing a movie feature matrix based on these
character representations, we can identify the presence of different charasiten®thaccounts. This

is achieved by factoring the account feature binary matrix from the rating matrix, a process that can be
modeled as a binary quadratic optimization problem. For scalability, we relax the binary constraint
using a penalty function andpproximate the solutions through the gradient descent method.
Additionally, we apply a thresholding function to obtain binary solutions that reveal the user characters
within each account. Once we identify the characters associated with each accoamt)eeen users'

distinct preferences through a demixing procedure. This allows us to reconstruct the rating matrix so
that each row accurately represents a single user's preferences. To evaluate our method, we generated a
shared account dataset from Mdwas ratings based on the CAMRa2011 dataset. Experiments
conducted on this dataset demonstrate the effectiveness of our proposed approach.

Keyword® Movie Recommender System, Convex Optimization, Preference Learning, Shared
Account problem
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Abstract Itis evident thathe intense transformation in the smart city structure has produced a demand
for more optical fibre networks to facilitate t
control, surveillance, as well as 10T devices. Due to the nature of thaldijlitie networks being very
susceptible, and the slightest break or a bend can result in a major breakdown of operation; then, the
ability to quickly identify the fault as well as rectify it is important in maintaining the efficiency of the
systems. In tis work, we propose a detailed workflow for fibre optic fault detection and classification
using machine learning. We employ LightGBM, XGBoost, CatBoost, and AdaBoost machine learning
models, along with OTDR data to categorize fault types. The procesdope@mprises enhancing

the raw data to capture more of the signals quality before analyzing the data using these models for fault
detection. Of all the models LightGBM was the best performing as it recorded an accuracy of 98.12%
thereby making it to behe best model for this task. The use of key performance metrics such as
accuracy, precision, recall, and-Bdore along with confusion matrices, ROC curves on the graphs was
done in order to measure the performance of the models accurately. Based ofoth@pee of these
models, a rational strategy in developing an intelligent solution for maintaining the operability and
efficiency of smart city fibre optic networks is achieved.

Keyword® Optical Fibre, Smart City, Surveillance, Machine Learning, Faultetection
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