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w{Í ã½wÝýĊw  

w{Í ¾ùwÝć  

æÍĊĂ ývºúÍĊûw  

ā¾ăwÕ ¤ú³½Ĉ  

ĂÕ ĉÅwĊü ½Ā~wÑ½  

Ăå½wÝ úÙwíĈ  

Ãw{Ý v¾~ üú¯  

ûwå¾Ý ûwúÞý  

öÝĈ õĀöĄzĈ 
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öÝĊwÑ¾ twæÍ ûvĀ·vĈ  

öÝĊwÑ¾ Æ³ĊþĈ  

öÝĊwÑ¾ ö·Ċô½Ā~  

öÝĊwÑ¾ °õwú¤Å¹Ĉ ÝwÅĈ  

öÝĊwÑ¾ w{Õw{ÕĈĉ  

öÝĊwÑ¾ ÎýĊ¾ć 

ĂúÕwå ¾éwzć 

ĂúÕwå ̄Ċ¢ ¿wÅ  

Ăýw¤å ê£Ĉ ĉā½w  

¹wă¾å úÙwíĈ ½Ā~  

ôÒå ºú´ùwéj ĕvć  

ĂÉĀé þ£ºă ºzwÝĈ 

Ç½Āí ¿ĉ£½wĈ  

íĊÇĀýw tv¹ÿĈ  

íĊûwĄ ºú´ùć  

¬ùĊº wþÅĈĉ ½Ā~  

Ă§º´ù ĀÅĀù ¡v¹wÅć 

÷¾´ù ¾òþö¯ 

÷¾´ù ½ĀÎþùć ā¹v¿  

üÆ´ù ā¹v¿ºú³v  

üÆ´ù ¹Āú´ùć  

ºú´ù ºþÅ½Ā·ć  

ºú´ù Åw{ÝĈ  

ºú´ù öÝĈ w·vĈĉ 

ºú´ù öÝĈ ´Îåv½Ā~Ĉ  

ºú´ù øÅwéā¹v¿ 

ºú´ù ºĄùć ñĊýĒĊûw é¹wÍĈ 

ºú´ù ĉæÅĀĈ ·¾ÅĈ 

ùvºú´ùĊü {íwéjĊ¾ć 

üÆ³ºú´ù ³Ċ½ºć  

wÑ½ºú´ù ¹wÉ½ć ¹vÂý  

wÑ½ºú´ù ãwz¾ÞÉ 

wÑ½ºú´ù ÄúÉ 

wÑ½ºú´ù öéĈ½Ā~ í¾ĄÉĈ  

wÑ½ºú´ù íĊûvĀ ½Ā~  

ûw´{Åºú´ù Û½v¿  

¹w¬Åºú´ù wÆíĈĉ  

öÝºú´ùĈ tw·vĈ 

öÝºú´ùĈ ¢úÞýÈ¸z 

¹Āú´ù ¾¤ýĒíć  

Ò£¾ùĈ wývĀ£ 

Ò£¾ùĈ ûv½wí ¢Êí 

ûw«¾ù ºtwíć  

¾ùĉø Æ³ĊþĈ āÿÀ~  

¾ùĉø ¾ăwÕć  

¾ùĉø ¹Āú´ùć 

¾ùĉø þùĀùĈ 

¾ùĉø ½¹wýć í½ĀÅĈ 

¾ùĉø ýwĄæÍv¾ÎýĈ  

¾ùĉø v½ĀýĈĉ ā¹wzj  

ā¹Âù ¹ÿv¹ ā½Āíć 

¹ĀÞÆù ÎýĊ¾ć ½Ā~  

ÞùĊü ºõvĉü öÝĈ Æ³ĊþĈ  

ºĄùć ùvĊ¾ć íĀÉĈ  

ºĄùć ÅĊä ½Ā~  

ºĄùć ÄúÉ  

ºĄùć ĄêåĈ  

ºĄùć Åw{öíĈ 

ºĄùć ½¹wýć  

ºĄùć øÉwăā¹v¿  

wÆĄù twÑ½Ĉ 

wÆĄù ÖõĊæĈ  

ùĊ¹Ē öÞù¹w·Ĉ  

¿wþõv ýwz¾éĈ 

¾Íwý ÀùĉþĈ 

vºý v¾âÕĈĉ  
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òýĊü æÉĊÜ ¹vÂý  

òýĊü wÊùç̂Ĉ  

Āýĉº ÉĊºú´ù¾ć  

¹wăć ÿĉÆĈ  

ºăĉĂ éw¤ÊùĈ ā¹v¿ºú´ù  

ĉúÅwĊü Ā·vĉü 
Hossein Shahinzadeh 
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Lakshit Pathak  

Mann Patel  

Mili Virani  

Nikunjkumar Mahida  

Rajesh Gupta  

Riya Upadhyay  

Rushil Patel  

Sana Narmawala  

Shekoufeh Kolahdouz Rahimi 

Sudeep Tanwar  
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üĊù¿¾ĉ¿ ĈýwúĊöÅ ºĊĄÉ üõwÅ üĊ{ù üõwÅ üĊùv üõwÅ  üõwÅø£w· øÚÝv ¾{ùwĊ~ ½đw£ ¢ÝwÅ äĉ¹½ 
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ĈÝĀþÎù 
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 ¢ÆÊý$ ¡đwêù Ătv½v. 5
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 ¢ÆÊý$ ¡đwêù Ătv½v- 5
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 ¢ÆÊý$ ¡đwêù Ătv½v, 5
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 ¡đwêù

ć¾¤ÅĀ~ 

 ¹¾ñÀĊù,   

Èõw¯$xw¤É ćwă āºþă¹

¢¸Å#ć½vÀåv 

 ¢ÆÊý$ ¡đwêù Ătv½v15 

Ĉ³v¾Õów¤Ċ¬ĉ¹#)))ć½wúÞùÿ 

 ¢ÆÊý$ ¡đwêù Ătv½v0 5

yÆí#))) ÿ ĈîĊýÿ¾¤îõv ½wíÿ 

 ¢ÆÊý$ ¡đwêù Ătv½v/ 5

ĂýwùwÅ ¢Ċþùv#vÿwå ćwă 

 ,05,0 ï,15/0 4 
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 #¾¤ÅĀ~ wĉ ĈăwæÉ Ătv½v ¡½ĀÍ Ăz$ ¡đwêù Ătv½v 
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ýwù¿ Ăùwý¾zĈ Äýv¾æþí 
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ĈýwúĊöÅ ºĊĄÉ üõwÅ üĊ{ù üõwÅ üĊùv üõwÅ ø£w· üõwÅ øÚÝv ¾{ùwĊ~ ½đw£ ¢ÝwÅ äĉ¹½ 

    Ç¾ĉ¼~ 25/0 ï 35.+ , 

 ¹¾ñÀĊù-  

#÷½wĄ¯ ôÆý Ĉ¤ÞþÍ xĒêýv$ 

 ¡đwêù Ătv½v

 ¢ÆÊý$ Ĉ¬ĉÿ¾£

#x 

 ¡đwêù Ătv½vĈ¬ĉÿ¾£ 

#äõv ¢ÆÊý$ 

 ĈÉ¿Āùj āwñ½wí

 È¸z$ ÷Ā¤ývĀí ¢Ċþùv

#óÿv 
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Ĉýv¾þ¸Å ćºĊöí ,5  

§w£Ċ¾ ¿wÆõºùć ½Āòõv ½¹ĉø¤wăć ÝĀþÎù ÇĀăĈ 

îÉÀ~ ½¹Ĉ 
Ĉýwz½ üĊÆ³ ¾¤í¹ 

 

ĈúöÝ ¡wĊă ĀÒÝ ûwĄæÍv ĈîÉÀ~ ÷ĀöÝ āwòÊýv¹  

 ÄĊt½ĈîÉÀ~ ówþòĊÅ ÿ ¾ĉĀÎ£ Ç¿v¹¾~ ¡wêĊê´£ Àí¾ù  

 ¹wĊþz èzwÅ ÄĊt½ûwò{¸ý ûw¤Åv ûwĄæÍv 

 
 

5āºĊî¯ 

v ½¹ĉü ýv¾þ¸ÅĈ îÉÀ~ ÛĀÑĀù Ăz Ă«Ā£ ¢öÝ Ăz vº¤zvĈ ÝĀþÎù ÇĀă ÿ ºþúÉĀăĈ îÉÀ~ ½¹Ĉ wĄõwÅ ½¹ć 

·vĊ¾ ù Ă¤·v¹¾~Ĉ úăv Ăz Ä Å )¹ĀÉĊ¢ ¿wÆõºù ÛĀÑĀùć  ½¹ĉîĈ wă ā¿Ā³ ¿vć ÝĀþÎù ÇĀă øĄùĈ  ½¹

îÉÀ~Ĉ ĉþÞĈ ÿwÎ£ Ç¿v¹¾~ĉ¾ îÉÀ~Ĉ ù Ă¤·v¹¾~Ĉ ¿wÆõºù Üévÿ ½¹ )¹ĀÉć ù v½Ĉ ă ûvĀþÝ Ăz ûvĀ£Ă¤Æ vöÍĈ 

ÆzĊ½wć ½Āòõv ¿vĉwĄú¤ć Å Ç¿v¹¾~Ċówþò ĀÎ£ ÿĉ¾ v )¢å¾ñ ¾Úý ½¹ĉĂîþ ĀÎ£ óºùĉ¾ Þù ¡½ĀÎz v½Ċü ĉw 

å¹wÎ£ĈI þ¤{ùĈ tÀ« ¡wê¤Êù ¡đ¹wÞù ¾zĈ ĉw wĄõºùć Á¾ývć ĀÎ£ ĂÅºþă ÿĉ¾ ½Āòõv ¢å¾ñ ¾Úý ½¹ĉ¤wĄúć 

wú¤ùĉÀć ¤ý v½ĊĂ¬  )¹v¹ ºăvĀ·ĉw ¿wÆõºù ½¹ć å¹wÎ£Ĉ ĀÎ£ĉ¾ £½v Ăz Ă«Ā£¡wÕw{ zĊü ~ĊwĄöÆî Æíÿ ÿ Ăz wĄö

 ÿ ¹ĀÉ Ă¤å¾ñ ¾Úý ½¹ ¡½ĀÍ Ă¯ĉw æö£Ċè wĄÉÿ½ć å¹wÎ£Ĉ tÀ« ¡wê¤Êù ¡đ¹wÞù ÿĈ ¿wÆõºù ÿć  ā¿Ā³ ½¹

wúýĉwĄÊć ú£vĈ wĄÉÿ½ć É¿v¹¾~Ĉ w¤ý wzĉª £ÿwæ¤ùĈ vĉ¹w¬ ûvĀþÝ Ăz óºù ÛĀý xw¸¤ýv )¹¾í ºăvĀ·  Ă¤Æă

ÿwÎ£ Ç¿v¹¾~ĉ¾ îÉÀ~Ĉ úÝ ÿ ā¹Āz Ă«Ā£ ¹½Āù ¾¤úíw£º wĄÉÿ½ ¿vć ùĀúÝĈ ĀÎ£ Ç¿v¹¾~ĉ¾ wă¹¾z½wí ½¹ć 

îÉÀ~Ĉ ýĊÀ ~ )¢Åv āºÉ ā¹wæ¤ÅvĊ÷w öÍvĈ vĉü ýv¾þ¸ÅĈ v Ăz Ă«Ā£ĉü õÿv Èýv¹ Ăz Ă«Ā£ wz Ăí ¢Åv Ă¤îýĊĂ 

ĀÎ£ ½¹ ¹Ā«Āùĉ¾ ½v¹¾zć îÉÀ~Ĉ ùĈ v ¿v ûvĀ£ĉü v ½¹ Èýv¹ĉ¹w¬ ĉì ÍwÎ¤·v óºùĈ ĄzĊĂþ  ÛĀý ÃwÅv ¾z

õvºùĊ¤Ĉ ĀÎ£ĉ½v¹¾z¾ć ñ½v ÿûw wĄÉÿ½ ÿ ¹¾z ā¹wæ¤Åv ¾Úý ¹½Āùć É¿v¹¾~Ĉ ĄzĊĂþ º« ÿĉºć ³v¾ÕĈ  )¹Āúý

wă ĂýĀúýĈĉ v ¿vĉü ºþ¯ Ătv½v ÿ ĂõwÆùĉü ½wùj óºùćI Á¾ývćI þ¤{ùĈ tÀ« ¡wê¤Êù ¡đ¹wÞù ¾zĈ æö£ ÿĊêĈ  ½¹

vĉü ýv¾þ¸ÅĈ w~ ½¹ ÿ ºÉ ºăvĀ· Ătv½vĉûw v ā½wÉvć §w£ ĂzĊ¾ v ¿v ā¹wæ¤Åvĉü wĄÉÿ½ ½¹ wĄõºùć º«ĉº ÇĀă 

ÝĀþÎùĈ wĄõºù ûĀ°úăć ºÉ ºăvĀ· ºõĀù. 
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 ćºĊöí Ĉýv¾þ¸Å-5 

ÝĀþÎù ÇĀă ¹vĀÅĈI ~Ċûv¾Ê ¢Í¾å èö·wăć 

jĉāºþ 
ûwĊtv¾Å óĀÅ½¾¤í¹ 

 

½ÿwÊù ÿ ¹ óĀ´£ Ã½ºùĉ¬Ċów¤ ( ºùĉ¾ ¢í¾É ôùwÝ ć½ÿwþå ĂÞÅĀ£ 

ÅĊwú ûÿ¾£j(  ÿ äõĀùxw¤í ø«¾¤ùów¤Ċ¬ĉ¹ óĀ´£ ā¿Ā³ ćwă( 

ûv¾ĉv ¡v¾zw¸ù ¢í¾É ÿ óÿv āv¾úă èzwÅ ôùwÝ¾ĉºù(  èzwÅ ôí¾Ċz¹

½ĀÊí Ăýwĉv½ ĈæþÍ ÷wÚý(wÆĉ¾ĉv ¢í¾É èzwÅ ôùwÝ¾ĉºù ÿ 

 

 

 

5āºĊî¯ 
v ½¹ĉü ýv¾þ¸ÅĈI ½ÿ¾ùć ÝĀþÎù ÇĀă ¡đĀ´£ ¾zĈ ăvĀ· ûj ¡v¾§v ÿĊø öí Èêý Ăz ÿ ¢Év¹Ċºć 

ÝĀþÎù ÇĀă ¹vĀÅĈ v ½¹ĉ¹w¬ ¢Í¾å ĂÞÅĀ£ ÿwăć Āýĉü ¹ ¾ÎÝ ½¹ĉ¬Ċów¤  )ºÉ ºăvĀ· Ă¤·v¹¾~

þ°úăĊIü wê£½v ÿ Ç¿Āùj ¡½ÿ¾Ñ Ăzć vÀåv ÿ  ¡½wĄùĉÈ ăwñjĈ ÝĀþÎù ÇĀă ā½wz½¹ ¹v¾åvĈ 

Ăz½vÀzv ûvĀþÝć zv¾ć ¿wÅºþúývĀ£ć j èö· ÿĉāºþvć w~ĉ½vº ăvĀ· ā½wÉv Ã¾¤Å¹ ½¹ ÿĊø  ¹vĀÅ )¹¾í

ĀþÎù ÇĀăÝĈ wă ¡½wĄù ÿ Èýv¹ ôùwÉĈĉ ù ½¹wé v½ ¹v¾åv Ăí ¢ÅvĈÅ w£ ¹¿wÅĊø¤Æ wă½vÀzv ÿ wăć 

ÝĀþÎù ÇĀăĈ ¹wê¤ýv ½ĀÕ Ăz v½ć ¿½v Iºþþí ë½¹ĉzwĈ v¾z wĄýj ¿v ÿ ºþþíć v ¢í½wÊùĉüú §Āù ÿ ¾

ý¹ ½¹Ċwć ¹ĉ¬Ċõw¤Ĉ )ºþþí ā¹wæ¤Åv w~ ½¹ĉIûw zĊûw ù wă ûwù¿wÅ ĂýĀò¯ ºÉ ºăvĀ·ĊºþývĀ¤ Āă Ç

ÝĀþÎùĈ ÿ½ ÿ ¡wùvÀõv ÿ ºýĀÉ ½Ā´ùĉwă¹¾îć ÝĀþÎù ÇĀă ûwù¿wÅĈ ¯ ½Ā´ùĊ¢Æ. 
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 ćºĊöí Ĉýv¾þ¸Å.5 
Graph Neural Networks for Fraud Detection 

in Supply Chain Finance 
 

Dr. Kuo-Ming Chao 

 

University of Roehampton, London, UK 

 

 

Editors-in-Chief of the Journal of Service Oriented 

Computing and Applications (Springer) 
 

 

 

Abstract:  

Supply chain finance, detecting fraudulent enterprises and transactions is crucial to 

minimize financial loss. Enterprises and transactions have heterogeneous 

information and fraud labels, thus, leveraging such information well can 

simultaneously improve fraud detection performance in enterprise and transaction 

domains. This talk is about our proposed multitask graph neural network learning 

framework which detects fraudulent enterprises and transactions with explainability 

based on heterogeneous graphs in supply chain finance. The main contributions of 

this work are the proposed framework that can facilitate these two domains to share 

and enhance learning and modelling capabilities to improve fraud projection. The 

explainer component is attached to generate rich and meaningful explanations for 

risk controllers across enterprise and transaction graphs. Experiments on datasets 

prove the effectiveness of our proposed method in frauds detection. 
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ćºĊöí Ĉýv¾þ¸Å /5  
Quantum Computing Threats to 

Cybersecurity 
 

Hazlin Abdul Rani  
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Abstract:  

As quantum computing technology advances, the worldôs digital security is at risk. 

This presentation explores the imminent cybersecurity threats posed by quantum 

computing and the urgent need for post-quantum cryptography (PQC) solutions. 

Through an engaging and informative session, attendees will gain critical insights 

into how quantum computing could disrupt current encryption standards and learn 

steps to mitigate these future risks. 
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Å ć½ÿwþå Ĉ¤ÆĊ¯ ĈÅ½¾z¢Í¾å ¢·wþÉ ÿ ½ĀĄÙĀý ćwăÈõw¯ ÿ wăüĉv Ăí Ĉĉwă ć½ÿwþå ā¿Ā³ ½¹ wă

¢Åv Ĉýv¾þ¸Å ÛĀÑĀù ¹½ÿj ºþăvĀ· ¹Ā«Āz ûwĊþz Èýv¹ ¹wÎ¤év) 
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Abstractð The Internet of Multimedia Things (IoMT) is an evolution of the IoT aimed at delivering multimedia 

streams as part of its realization. The IoMT is becoming increasingly appealing. Traditional computer network 

architectures are not robust enough to accommodate the rapid growth of IoMT 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 new capabilities 

to enhance load balancing. This research focuses on simultaneous load balancing between two key elements: servers 

and controllers. This approach allows us to prevent simultaneous issues in different network sections. Additionally, 

this approach employs long short-term 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 proposed 

approach is highly effective in appropriately distributing load among servers in each network domain. The findings 

enable us to manage and optimize software-defined IoT networks more accurately using the proposed approach. 

This improves the quality of service provided to users and contributes to cost reduction and increased productivity.  

 

Keywordsð Internet of Multimedia Things, Software-Defined Network, Server Load Balancing, Controller Load 

Balancing, Switch Migration, Fuzzy System, Long Short-Term Memory Prediction Algorithm 
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Abstractð This paper introduces an over-the-air federated learning (OTA-FL) framework that enhances learning 

efficiency by utilizing movable antennas (MAs) at the access point (AP), with unmanned aerial vehicles (UAVs) 

acting as federated learning (FL) clients to support Internet of Things (IoT) devices, particularly in remote or 

disaster-affected areas. We formulate a nonconvex optimization problem aimed at minimizing the Mean square error 

(MSE) through 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 using 

the twin delayed deep deterministic policy gradient (TD3) algorithm. Extensive simulations show that the proposed 

TD3 approach outperforms systems with stationary antennas, including comparisons with fixed-position antennas 

(FPA) and alternative deep reinforcement learning (DRL) algorithms like soft actor-critic (SAC) and advantage 

actor-critic (A2C). The results highlight that combining MA arrays with TD3 improves OTA-FL performance and 

consistently yields higher average rewards, with MA systems proving more efficient than FPA systems. 

 

Keywordsð Over-the-air federated learning, Movable antenna, Deep reinforcement learning, Unmanned aerial 

vehicles 
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AbstractðIn cloud computing, efficient workflow scheduling is essential for resource management and task 

execution. However, many existing algorithms struggle to strike a balance between exploration and exploitation. 

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 diverse set of high-quality 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 balance exploration and exploitation, making 

it a promising solution for cloud-based workflow scheduling. 

 

Keywordsð Workflow Scheduling, Cloud Computing, Crow Search Algorithm, Penguin Algorithm, Hybrid 

Optimization 

 

 

 

  

¢ÆÊý ā½wúÉ , 5Ăî{Éwăć ĈÕw{£½v( ÷ĀÅ Ăõwêù  

 ĂÅĂ{þÉ /  ć¹,/+.  ¢ÝwÅ,.5.+( ,.5/0   ø£w· üõwÅ 

ćºþÅ¾· ÇÿwĊÅ ¾¤í¹ ÿ ĈöêăwÉ ¿ÿ¾Ąz ¾¤í¹ 5¢ÆÊý óĀuÆù 

mailto:r.akraminejad@stu.usc.ac.ir
mailto:fkpour@pardisiau.ac.ir


01 01 

01 

         
 

   

   

 

Ăî{É ½¹ Ĉ¤ĉĀê£ ć¾Ċñ¹wĉ ¾z Ĉþ¤{ù Ăĉw~ āwò¤Æĉv xvĀ· ÿ Üzwþù ÷lĀ£ ¢ĉ¾ĉºùù çĀå ćwă øív¾¤

Ăå¾Õ ÿ¹ ¡wÕw{£½v wz 
 

Ĉ¤ú³½ ā¾ăwÕ,Ĉ·¾æĄé ĈöêăwÉ ¿ÿ¾Ąz I-  
, IûwĄæÍv āwòÊýv¹ I¾£ĀĊ ùwí ĈÅºþĄù ć¾¤í¹ ćĀ¬Êýv¹t.rahmati@eng.ui.ac.ir 

-ĒÕv ć½ÿwþå ĈÅºþĄù āÿ¾ñ ½wĊÊýv¹IûwĄæÍv āwòÊýv¹ ¡wÝ shahgholi@eng.ui.ac.ir 

 

 
āºĊî¯ æ Ăî{Éćwă $ Ăå¾Õÿ¹ ¡wÕw{£½v wz øív¾¤ù çĀåFD-UDNsÀñ #ĉĂþvć ĀýĉºÈ¸z  ¢Ą«å¾Ù üĊùm£Ċ¢ Äĉÿ¾Å ÿ IāĀ{ýv Ĉă¹Ăî{É ½¹-

 ĈõĀöÅ ćwă)¢Åv Ăî{É üĉv ½¹ wă¿ øív¾£ĉ¹w óĀöÅwăć vÀåv ¦Ýwz Iì¯ĀíĉÈ å¾ÙĊ¢ ÿ ÈÉĀ~ă¹Ĉ ù Ăî{ÉĈ¹ĀÉ¡wÕw{£½v ) ÿ¹ Ăå¾Õ ý ÀĊ

ûwîùv ówÅ½v ÿ ĉ½¹¢åw  ½¹ ûwùÀúăĉì ówýwí Æýwí¾åĈ ĉûwÆî Ĉù øăv¾å v½āĀêõwz ½ĀÖz Ăí ºþí å¾ÙĊ¢  Ăî{É w£ v½zv¾z ÿ¹¾ Ĉù ÈĉvÀåv¹ºă) 

 wzvĉü ów³v Iĉü Ăî{É wăwz ¢ĉ¹ÿº´ù ćwăÁ¾ýv ã¾Îùć  ô·vº£ ÿĈù ûj ²Ċ´Í ¢ĉ¾ĉºù ÷ºÝ Ăí ºþ¤Æă Ă«vĀù đwz Ăî{É Ĉöí Ĉĉv½wí ¾z ºývĀ£

)¹½v¼òz Ĉæþù ¾Ċ§w£ v ½¹ĉü ¢ĉ¾ĉºù ćv¾z èĊúÝ Ĉ¤ĉĀê£ ć¾Ċñ¹wĉ ¾z Ĉþ¤{ù ć½wîăv½ IĂõwêù ÷lĀ£ v xvĀ· ÿ Üzwþùĉāwò¤Æ w~ĉĂ ă wzãº ĂþĊÊĊz-

ć¿wÅ Ązā¾½ÿć Á¾ývć ÿ  üĊúÒ£í ¡wùvÀõvĊæĊ¢ ûv¾z½wí ¡wùº·)¢Åv āºÉ Ătv½v I  Ăz ĂöuÆù vº¤zvĂöuÆù ¾ĉ¿ ÿ¹ć Î¸£ĊÌ  Üzwþùĉºù ÿ ¢ĉ¾

āwò¤Æĉv ĈÉĀùw· ì¯Āí Ăĉw~ ćwă(SBS) ¢ĊÞÑÿ ā½wz½¹ ÿ¾íwù Ăĉw~ āwò¤Æĉv IĈÉĀùw· ¢ĉ¾ĉºù ½¹ )¢Åv āºÉ Ă¤ÆîÉ xvĀ· SBSøĊúÎ£ wă 

Ĉù )¹¾Ċñ xwÆ¤ýv wz Ä Åv Ăz ûv¾z½wíĉāwò¤Æćwă IüÉÿ½ Ĉù ¹Ā· ûv¾z½wí Ăz ĈĉĀĉ¹v½ Üzwþù ÿ ówÅ½v ûvĀ£ ÌĊÎ¸£ Ăz Ăĉw~ āwò¤Æĉv ¾ă~ )¹¿v¹¾

w¤ýĉª {ÉĊĂ¿wÅćI v½wíĈĉ ½Āòõvĉø¤ ~Ċ¹wĄþÊć ā¾Ąz ¹Ā{Ąz ½¹ v½ć½ÿ Á¾ývóĀöÅ û¹¾í ówÞå¾Ċá wz ćĂî{É ½¹ āÂĉĀz ¾¤ÊĊz ì¯Āí ćwăă wz Ĉĉw

 I¹wĉ¿ ½wzù ûwÊýĈºă¹) 

āÁvÿ ºĊöí(  IĂå¾Õÿ¹ ¡wÕw{£½vĂî{É Iøív¾¤ù çĀå ćwăºùĉ¾ĉ¢ ā¾Ąz IÜzwþùćÿ½ Á¾ývćI ºùĉ¾ĉ¢ z*xvĀ·Ċ½vºćI èĊúÝ Ĉ¤ĉĀê£ ć¾Ċñ¹wĉ 

  

¢ÆÊý ā½wúÉ , 5Ăî{Éwăć ĈÕw{£½v( ÷½wĄ¯ Ăõwêù  

 ĂÅĂ{þÉ /  ć¹,/+.  ¢ÝwÅ,.5/0( ,/5,+   ø£w· üõwÅ 

ćºþÅ¾· ÇÿwĊÅ ¾¤í¹ ÿ ĈöêăwÉ ¿ÿ¾Ąz ¾¤í¹ 5¢ÆÊý óĀuÆù 



02 02 

02 

         
 

   

   

 ¢ÆÊý ¡đwêù āºĊî¯-  5ÛĀÑĀù wz 

ÝĀþÎù ÇĀă Ĉ÷¾ý ¡w{Åw´ù ÿ 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



03 03 

03 

         
 

   

   

 

 

 
Real-Time EEG-Based Analysis of Stress-Inducing Stimuli  

 

 

Mohsen Mahmoudi, Fattaneh Taghiyareh, Elnaz Ghorbani, Yasamin Akhavein 

 

Department of Engineering Science, University of Tehran, Tehran, Iran  

mohsen.mahmoudi@ut.ac.ir, ftaghiyar@ut.ac.ir, Elnaz.ghorbani@ut.ac.ir, Yasamin.akhavein@ut.ac.ir  

 

 

AbstractðThe significance of understanding stress responses has gained increasing attention due to its profound 

impact on mental health and cognitive functioning. Prior studies have explored the potential of 

electroencephalography (EEG) in detecting stress, focusing on brain wave patterns like alpha and beta waves. There 

is a recognized need for the development of advanced methods that can offer real-time classification of stress 

induced by a wide range of stimuli. 

This research aims to develop a robust real-time EEG-based classification system to detect and analyze stress levels 

in response to various stress-inducing tasks. The methodology involved collecting EEG signals and analyzing them 

through signal processing and machine learning techniques. The Random Forest and Support Vector Machine 

(SVM) models were employed, achieving accuracies of 71% and 67% respectively. The model displayed a high 

level of precision in identifying stress. 
The results indicate that different stressors elicit distinct EEG patterns, with cognitive tasks engaging the frontal 

brain regions more intensely, while emotional tasks show reduced frontal activity. The model's performance 

highlights its potential for real-time applications in stress management and mental health monitoring. These findings 

underscore the effectiveness of EEG in real-time stress detection and pave the way for more adaptive and 

personalized stress management systems. 

 

Keywordsð Electroencephalography, Real-Time Stress Detection, Machine Learning, User Modeling 
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Abstractð Predictive maintenance is a critical approach in modern industries, aiming to forecast equipment failures 

and reduce downtime by leveraging operational data. Traditional methods, such as time series analysis, struggle to 

capture complex temporal dependencies in large-scale datasets. In this study, we propose an innovative solution that 

integrates Long Short-Term Memory (LSTM) networks with an adaptive windowing strategy for predictive 

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 apply 

this method to the Microsoft Azure 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 improve the accuracy and efficiency of predictive maintenance 

models in real-world industrial applications. 

 

Keywordsð predictive maintenance, deep learning, LSTM, time series analysis, adaptive windowing 
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AbstractðOrganizations and companies possess a vast amount of documents generated over the years. These 

documents contain valuable information and knowledge that can be instrumental in resolving ambiguities and 

challenges experts face. Information retrieval and knowledge management systems are tools for extracting 

documents relevant to usersô informational needs, addressing part of the knowledge extraction challenge from these 

document collections. With the emergence of generative artificial intelligence and large language models that exhibit 

strong capa- bilities in understanding textual documents, knowledge extraction solutions have shifted towards 

utilizing these models. Large language models possess general knowledge obtained from pre- training methods, and 

there are various approaches to infuse domain-specific knowledge into the general understanding of the language 

model. This research first examines the possible techniques for fine-tuning a large language model in a specific 

domain. We then train the model using fine-tuning methods on a collection of documents and technical reports from 

the industry. Finally, we measure the improvement in the large language modelôs capability to extract domain-

specific knowledge. 

 

KeywordsðKnowledge Extraction, Large Language Model, Fine Tuning 
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AbstractðThe Dial-a-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 population-based techniques in solving this problem has not been extensively 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 BRKGA in combination 

with a Variable Neighborhood Descent (VND) procedure is also proposed to tackle the DARP. In contrast with the 

preceding similar study on the DARPs, in our algorithm, mating operators are directly involved in the process of 

constructing a DARP solution. Besides, our algorithm takes advantage of a problem-specific mutation operator and 

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

promising and indicate that this study can be considered as a starting point for further investigation about this view 

in future.  

 
KeywordsðShared mobility systems, Dial-a-Ride Problem (DARP), Biased Random Key Genetic Algorithm 

(BRKGA), Continuous solution representation method 
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AbstractðMutation testing is a technique used to assess the effectiveness of software test suites. It works by 

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 point 

is to ensure that the 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 the 

introduced mutations, as more advanced mutations and even targeted mutations can pose additional challenges to 

the test suite. This paper presents a novel approach leveraging parse trees and grammar fuzzing to create 

syntactically valid mutations. By generating a parse tree from the SUTôs source code, our method allows precise 

selection of target nodes and controls mutation granularity through Lexar and parser rules. A custom grammar fuzzer 

generates new code fragments, which are then semantically validated by a language-specific analyzer to ensure 

correctness. To address potential compilation issues, we propose selecting deeper parse tree nodes for mutations. 

Our approach enhances mutation testing precision, flexibility, and automation, ensuring valid and contextually 

appropriate code mutations. 

 

KeywordsðSoftware Testing, Mutation Testing, Parse Tree, Grammar Fuzzer 
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Abstractð Software sustainability has been an increasing concern in recent years due to global 

initiatives to reduce the greenhouse gas emissions and energy use of industrial society, aimed at limiting 

climate change. Model-driven engineering (MDE) could have an important role in reducing the 

resources required to develop software, and in optimising software products to reduce 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 languages with regard to their energy use, and evaluate 

optimisation techniques for the reduction of MT energy use. 

 

KeywordsðSoftware sustainability, Model-Driven Engineering (MDE), Model transformations 
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Abstractð Domain model stands as a crucial part of software engineering, 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 model to 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 time-consuming and error prone. Furthermore, it relies 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, AI techniques 

have exhibited remarkable ability in modeling 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 pre-trained model and dictionary to identify equivalent 

elements. We assess our approach using a real-world case study in the transportation domain. Our 

findings reveal the ability of ARDEMIS to identify potential equivalent elements. 

 

Keywordsð Domain Modeling, Pre-trained Model, Dictionary, Equivalence Checking 
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Abstractð In complex microservice architectures, detecting performance anomalies is a critical 

challenge for ensuring system stability and efficiency. This study introduces CPAnoGAT (Critical Path 

Anomaly detection with Graph Attention Network and Autoencoder), a novel real-time anomaly 

detection model leveraging causal graphs and critical path analysis. The model utilizes Graph Attention 

Networks (GAT) and a critical-path-based edge weighting strategy to focus on crucial 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, demonstrate that CPAnoGAT outperforms state-of-the-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 integrating real-time anomaly detection in streaming 

environments. 

   

KeywordsðAnomaly Detection, Microservice, Distributed Tracing, Critical Path Analysis, 

Autoencoder, Graph Attention Network 
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AbstractðIn the realm of password authenticated key exchange (PAKE) protocols, security and 

efficiency are of greatest importance. This article examines two modern PAKE schemes: the RLWE-

SRP, a quantum-safe variant of the Secure Remote Password (SRP) protocol, and the ID-PAKE-PFS, 

an identity-based Password Authentication and Key Establishment scheme. Our analysis reveals 

specific vulnerabilities in both protocols: RLWE-SRP is susceptible to Denial of Service (DoS) attacks 

due to the lack of initial message validation, while ID-PAKE-PFS is vulnerable to password guessing 

attacks due to the inclusion of identities in ciphertexts. To address these vulnerabilities, we propose 

modifications for each of them: (1) For RLWE-SRP, we introduce a hash-based validation step in the 

authentication phase to verify the authenticity of initial messages. (2) For ID-PAKE-PFS, we suggest 

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 functionalities in both classical and post-quantum 

environments. 

 

KeywordsðAuthentication, EKE, Key Exchange, LWE, PAKE, Password guessing attack 
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Abstractð In the current era, there is a significant need for a unified social platform that functions as a 

federated network, combined with a social structure that helps users collaborate, work, or play games 

online together in spaces within a decentralized network. This paper proposes a state-of-the-art 

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 manner) 
 

Keywordsð Federated Network, Federated Gaming, Decentralization, Federated Operating 

system, Federated Cloud, Sigma 
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Abstractð A potential method for nanoscale computing, quantum-dot 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 complementary metal-oxide 

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. The mask picture 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 nano-communication, which uses QCA 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 image, a hidden 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. The higher performance of these optimum designs 

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

security. 

 

Keywordsð Security, QCA, Quantum-Dot, Image, QCADesigner, Low space 
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Abstractð In the competitive landscape of the insurance industry, maintaining long-term engagement 

with both clients and internal stakeholders is crucial for the success of insurance brokerages. 

Gamification, the application of game-design elements in non-game contexts, 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 configurations 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 objectives. A comprehensive 

survey was conducted among insurance brokers, focusing on four main areas: identifying the 

brokerages' core needs, scoring and ranking these needs, evaluating technology-oriented tools and 

methods, and ranking these methods based on their relevance 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 gamifier-reward and 

gamifier-action matches that can be used in our gamification platform, which will result in significantly 

optimized usage of our resources. The research demonstrates that personalized, business-oriented 

gamification can significantly improve long-term 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.  
 

KeywordsðGamification, Insurance Brokerages, Delphi Method, Customer Engagement, 

Personalized Configurations 
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AbstractðIn recent years, aspect-based sentiment analysis has gained attention as a method for 

processing and summarizing customer reviews. This type of analysis aims to answer two main 

questions: First, which aspect of the product is the review referring to? Second, what is the customerôs 

sentiment towards that aspect? Given the importance of after-sales service quality in customer 

satisfaction, this study examines an aspect-based analysis of a set of reviews from Digikala regarding 

the after-sales service quality of three washing machine brands, including Snowa and its two 

competitors. Deep learning models are implemented and evaluated based on example-based and label-

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

sales services for the three selected brands. 

 

Keywordsð After-Sales Service, Aspect-Based Sentiment Analysis, Deep Learning, Multi-Label 

Classification
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Abstractð 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 its 

corresponding output. Quantum circuits are inherently reversible and the best computational model in quantum 

computing systems. Quantum computers require quantum processors. A critical component of any computer's 

processor is the arithmetic component, that handles binary operations like addition, subtraction, 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 quantum-controlled adder/subtractor (QCAS) with 

efficient quantum criteria like delay, quantum cost, number of ancilla and of garbage outputs. We propose a quantum 

reversible controlled full adder/subtractor block which is applied to construct an n-bit quantum adder/subtractor 

circuit. The proposed circuit is simulated 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 41.2% 

increase in quantum cost and constant input, compared to its counterpart, respectively.  

 

KeywordsðReversible Quantum Controlled Full Adder/Subtractor; Quantum Computing; Quantum Delay; 

Quantum Cost, Quantum Adder/Subtractor 
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Abstractð a swarm intelligence approach is considered to solve the problem of finding optimum number and size 

of repeaters in multi-layer graphene nanoribbon interconnects in very large-scale 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 condition of 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 the wire bandwidth is included in the cost function, the 

number of repeaters increases while their size reduces. In contrary without the inclusion of bandwidth in the cost 

function, less number of repeaters are needed while their size must be increased.  

 

Keywordsð Swarm Intelligence, particle swarm optimization, repeater, MLGNR, interconnects, bandwidth 
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Abstractð 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 processing, 

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 within 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 movement, while output stationary designs enhanced 

throughput through effective input data reuse. Furthermore, this research demonstrates that the critical path remains 

constant despite increases in the number of processing units, providing valuable insights for future architectural 

designs. With a critical path delay of approximately 8.8 ns, corresponding to a maximum frequency of about 113 

MHz, the study highlights that the critical path remains stable when scaling the number of PEs. Overall, this research 

validates the effectiveness of both architectures in high-performance matrix operations, offering valuable insights 

for future systolic array designs. 

 

Keywordsð Systolic arrays, Convolutional Neural Networks, Output stationary, Weight stationary 
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AbstractðAlthough high-performance artificial intelligence (AI) models require substantial computational 

resources, embedded systems are constrained by limited hardware capabilities, such as memory and processing 

power. On the other hand, embedded systems have a broad range of applications, making the integration of AI and 

embedded systems a prominent topic in both hardware and AI research. Creating powerful speech embeddings for 

embedded systems is challenging, as such models, like Wave2Vec, are typically computationally intensive. 

Additionally, the scarcity of data for many low-resource languages further complicates the development of high-

performance models. To address these challenges, we utilized BERT to generate speech embeddings. BERT was 

selected because, in addition to producing meaningful embeddings, it is trained on numerous low-resource languages 

and facilitates the design of efficient decoders. This study introduces a compact speech encoder tailored for low-

resource languages, capable of functioning as an encoder 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 systems, we applied dimensionality 

reduction techniques. The reduced-dimensional 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 

encoder's effectiveness through an application in speech command recognition. 
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Abstractð This paper introduces an innovative approach using Retrieval-Augmented Generation (RAG) pipelines 

with Large Language Models (LLMs) to enhance information retrieval and query response systems for university-

related question answering. By systematically extracting data from the universityôs official website, primarily in 

Persian, and employing advanced prompt engineering techniques, we generate accurate and contextually relevant 

responses to user queries. We developed a comprehensive university benchmark, University Question Bench 

(UQB), to rigorously evaluate our systemôs performance. UQB focuses on Persian-language data, assessing 

accuracy and reliability through various metrics and real-world scenarios. Our experimental results demonstrate 

significant improvements in the precision and relevance of generated responses, enhancing user experiences, and 

reducing the time required to obtain relevant answers. In summary, this paper presents a novel application of RAG 

pipelines and LLMs for Persian-language data retrieval, supported by a meticulously prepared university 

benchmark, offering valuable insights into advanced AI techniques for academic data retrieval and setting the stage 

for future research in this domain. 

 

KeywordsðLLMs, Local Datasets, Knowledge Retrieval, Academic Question Answering 
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Abstractð Large language models excel in various natural language processing tasks but often struggle with 

knowledge-intensive queries, particularly those involve rare entities or require precise factual information. This 

paper presents a novel framework that enhances capabilities of an LLM-based question answering system by 

incorporating structured knowledge from knowledge 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 knowledge graph-enhanced language model process that 

iteratively refines subgraph exploration and answer generation, complemented by a fallback mechanism for 

robustness across diverse question types. Experiments on location-based questions from the Entity Questions dataset 

demonstrate significant improvements in the quality of responses. Using the Gemini 1.5 Flash model, our system 

achieved an accuracy increase from 36% to 71% for partially correct answers and from 22% to 69% for exactly 

correct answers, as evaluated by human assessors. This approach offers a promising direction for developing more 

reliable and accurate question answering systems, particularly for queries involving long-tail entities or specific 

factual knowledge. 

 

KeywordsðLarge Language Models, Knowledge graph, Question Answering, Retrieval augmented generation 
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Abstractð This study evaluates the performance of eight Large Language Models (LLMs) in Persian news 

summarization: GPT-4o, Claude-3.5-Sonnet, Gemini-Pro-1.5, Llama-3.1-405B, Command-R, Mistral-Large-2, 

DeepSeek V2.5, and Gemma-2-9B. We assess these models across five news categories: Economy, International, 

Sports, Technology, and Social, using the pn_summary dataset. Our evaluation employs multiple metrics, including 

BERTScore and ROUGE, across two input conditions: article-only and article-with-title.  Results show that Llama-

3.1-405b performed best against reference summaries in the article-only setting, achieving the highest BERTScore 

F1 (50.60) and ROUGE-L (33.96) scores. Notably, including article titles helped models produce summaries which 

aligned more closely to the reference summary, increasing the average BERTScore F1 from 48.31 to 50.16 across 

most models. Moreover, when comparing generated summaries to original articles, Mistral-Large-2 led with a 

BERTScore F1 of 48.09. In category-specific analysis, Mistral-Large-2 consistently outperformed the reference 

summaries across all news categories, with the most significant improvement in the Economic category. This study 

provides valuable insights 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 research 

on multilingual summarization and have practical implications for Persian language processing applications. 

 

KeywordsðText Summarization, Large Language Models, Persian News, LLM Evaluation, Natural Language 

Processing 
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AbstractðThe increasing reliance on semantic-based retrieval, especially in the context of large language model-

powered chatbots, underscores the need for robust evaluation of embedding models. In this study, the performance 

of embedding models for Persian-language information retrieval was investigated, addressing an area with limited 

prior research. Four question-answering datasets were usedðtwo publicly available datasets adapted for this study 

and two custom datasets derived from translations. A systematic evaluation of 17 embedding models was conducted, 

and the models were ranked based on their accuracy in retrieving relevant content using similarity measures such as 

dot product, cosine similarity, and L2 distance. The findings emphasize the adaptability of these models to diverse 

textual data and address the specific challenges posed by the Persian language. This research bridges a critical gap 

in Persian-language retrieval tasks, providing a comprehensive benchmark for evaluating embedding models in 

semantic information retrieval scenarios.  

 

KeywordsðEmbedding search, Embedding models, Persian embedding, Persian question-answering, Retrieval-

Augmented Generation (RAG) 
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Abstractð multi-hop question answering (QA), which requires integrating information from multiple sources, poses 

significant challenges in natural language processing. Existing methods often struggle with effective retrieval across 

documents, leading to incomplete or inaccurate answers. Building upon Graph-based Retrieval-Augmented 

Generation (Graph RAG), we enhance multi-hop QA by leveraging structured knowledge graphs. Specifically, we 

construct individual knowledge graphs for each document, where entities are represented as nodes and the 

relationships between them as edges enriched with contextual properties. These individual graphs are then 

seamlessly integrated into a comprehensive, unified graph that captures cross-document relationships. Our method 

improves retrieval by utilizing vector embeddings of these graph relations, enabling more effective multi-hop 

reasoning across the interconnected data. To evaluate our approach, we assembled a dataset of 500 documents paired 

with 296 multi-hop questions requiring cross document information retrieval. Our contributions include developing 

a novel graph-based retrieval mechanism that leverages vector embeddings of graph relations within the Graph RAG 

framework, and assembling a comprehensive dataset for multi-hop QA. Comparative experiments show that our 

enhanced Graph RAG method significantly outperforms the baseline in factual accuracy and semantic similarity, as 

measured by the RAGAS framework. Additionally, an LLM-based evaluator highlights our methodôs superior 

performance in answer comprehensiveness, empowerment, and directness. 

 

KeywordsðRAG, Graph RAG, Generative AI, LLM, Multi-hop QA, NLP 
  

¢ÆÊý ½wúÉā 2 5  ĈÞĊ{Õ ûwz¿ Ç¿v¹¾~( ø¬þ~ Ăõwêù 

 ĂÅĂ{þÉ /  ć¹,/+.  ¢ÝwÅ,,5,0( ,,5.+  üĊùv üõwÅ 

 5¢ÆÊý óĀuÆù  ¾¤í¹ wÑ½ºĊú³ûv½v¹v¾z 

mailto:mahdiamiri@ut.ac.ir
mailto:pouria.omrani@ieee.org
mailto:r.toosi@ut.ac.ir


33 33 

33 

         
 

   

   

 

 

 

 

 

GanjNet: Leveraging Network Modeling with Large Language Models 

for Persian Word Sense Induction 

 

 
AmirMohammad Kouyeshpour, Hadi Veisi, Saman Haratizadeh 

 

School of Intelligent Systems, University of Tehran, Tehran, Iran 

a.m.kouyeshpour@ut.ac.ir,  h.veisi@ut.ac.ir, haratizadeh@ut.ac.ir 

 

 

 

AbstractðThis paper introduces GanjNet, 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 lexical substitutes generated by LLMs and applies community 

detection algorithms to uncover and distinguish word senses in unannotated text. GanjNet addresses challenges such 

as limited annotated resources, high degrees of polysemy, and context-sensitive meanings in Persian. By leveraging 

unsupervised techniques, we enhance sense induction without relying on extensive labeled data. Our experiments 

demonstrate that GanjNet outperforms existing methods on a custom dataset derived from MirasText, achieving a 

V-measure of 47% and a paired F-score of 58%, compared to the best baseline method with a V-measure of 41% 

and a paired F-score of 53%. These results showcase the potential of integrating community detection and LLMs 

for unsupervised semantic tasks in morphologically rich languages like Persian. Moreover, GanjNetôs flexibility 

offers practical applicability across various domains, including automatic thesaurus and WordNet generation, as 

well as assisting writers in context-sensitive word choice, demonstrating its broader impact on natural language 

understanding. 

 

KeywordsðWord Sense Induction, Network Modeling, Community Detection, Large Language Models, Persian 

NLP, Lexical Semantics 
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Abstractð In todayôs data-driven world, recommender 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 interactions. However, capturing the temporal dynamics of user behavior and handling cold-start 

scenarios remain significant challenges, as user preferences naturally evolve over time and CF often relies solely on 

historical data. To address these issues, we propose a novel approach that combines a self-attention-based 

spatiotemporal graph convolutional network with OPTICS clustering which forms adaptive, time-sensitive 

subgraphs. This enables the model to adapt to changing user preferences and prioritize the most relevant interactions 

dynamically. Evaluated on the MovieLens100k dataset, our model outperforms baseline methods, effectively 

generating embeddings for new user-item pairs and demonstrating an inductive capability that enhances both 

accuracy and adaptability in recommendations. 

 

KeywordsðRecommender System, Spatiotemporal Graph Convolutional Network, OPTICS Clustering, Self 

Attention Mechanism 
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Abstractð Retrieval augmented generation (RAG) models, which integrate large-scale pre-trained generative 

models with external retrieval mechanisms, have shown significant success in various natural language processing 

(NLP) tasks. However, applying RAG models in Persian language as a low-resource 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 address the challenges towards 

implementing a real-world 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 experimental 

results demonstrate the capability of the PersianRAG framework to enhance question answering task in Persian. 

 

KeywordsðRetrieval Augmented Generation, Large Language Models, Persian, PersianRAG 
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Abstractð A Tuberculosis (TB) is an infectious disease caused by the Mycobacterium that can be prevented and 

treated. The TB automatic identification as an AI tool can help physicians to see the TB bacteria on the microscopic 

sputum smear images of patients, then, to choose type of the treatment, the amount of medication prescribed, and 

other treatment measures. In this paper, an automatic method is proposed to identify and reconstruct the TB bacteria 

on the microscopic images. First, the input images are resized and enhanced. Next, the Convolutional Auto-Encoder 

Neural Network (CAENN) is 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 feature vector 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 the 

Python software. The simulation results of the proposed method on 10,000 images of the database show the 

identification accuracy of 99.93%, which is the highest compared to the state-of-art methods.  

 

Keywordsðmycobacterium tuberculosis, identification of tuberculosis, convolutional auto-encoder network, 

image feature vector, shape reconstruction  

 

  

¢ÆÊý ½wúÉā 3 5  ā¹v¹ ôĊö´£( ÷ĀÅ Ăõwêù 

 ĂÅĂ{þÉ /  ć¹,/+.  ¢ÝwÅ,+5/0( ,,5++  üĊ{ù üõwÅ 

 5¢ÆÊý óĀuÆù  ¾¤í¹ćºú´ù ÇĀăwù üĊÆ³ 

mailto:ar.nadafi@yahoo.com
mailto:f_mohanna@ece.usb.ac.ir


4. 4. 

4. 

         
 

   

   

 

ÈĊ~Çÿ½ ºùj½wí yĊí¾£ ¿v ā¹wæ¤Åv wz Ăĉ½ ûwÕ¾Å Ăz Ē¤{ù ûv½wúĊz ćwêz ûvÀĊù ĈþĊzćwă 

ā¹v¹ĂþĊĄz ÿ ćÿwíć½wúÞ¤Åv ¢zwé½ ć¿wÅ 

 
 ûwÊ·½ĂúÊ¯¾Å ĈýwÒù½,øÉwă ćºĄù ¾¤í¹ Iā¹v¿- ĈtĀîÅv ć½vÀöñ üĊùv ¾¤í¹ ÿ. 

 
,ĈÅwþÉ½wíÀĉ¾{£ Iûw¬ĉwz½»j Ĉýºù ºĊĄÉ āwòÊýv¹ ¾£ĀĊ ùwí ĈÅºþĄù ÿ ¡wÝĒÕv ć½ÿwþå āºîÊýv¹ ºÉ½vrakhshanramezani@gmail.com 

- ć½ÿwþå āºîÊýv¹ ¹w¤ÅvÀĉ¾{£ Iûw¬ĉwz½»j Ĉýºù ºĊĄÉ āwòÊýv¹ ¾£ĀĊ ùwí ĈÅºþĄù ÿ ¡wÝĒÕvhashemzadeh@azaruniv.ac.ir 

.ĂĊùÿ½v IĂĊùÿ½v Ĉ¤ÞþÍ āwòÊýv¹ ¾£ĀĊ ùwí ĈÅºþĄù ÿ ¡wÝĒÕv ć½ÿwþå āºîÊýv¹ ½wĉ¹w¤Åva.golzari@tabrizu.ac.ir 

 
 āºĊî¯( ÜĉwÉ ¿v Ĉîĉ Ăĉ½ ûwÕ¾Åï¾ù ÿ üĉ¾£ûwÕ¾Å ÛvĀýv üĉ¾£½wzÈĊ~ ÿ ¢Åv ûwĄ« ½¹ wă üĉv Ăz Ē¤{ù ûv½wúĊz ćwêz ûvÀĊù èĊé¹ ĈþĊz
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Abstractð In recent years, the Internet of Vehicles (IoV) has emerged as a critical subset of the Internet of Things 

(IoT), playing a key role in enhancing the safety and efficiency of intelligent transportation systems. Unlike other 

IoT applications that typically operate in static and controlled environments, IoV operates in complex, dynamic, and 

highly variable environments, necessitating unique solutions for routing management. This paper proposes a novel 

routing approach for IoV networks that, for the first time, leverages the coronavirus propagation model to improve 

Quality of Service (QoS) parameters, particularly end-to-end delay. Inspired by the rapid propagation characteristics 

of the coronavirus, this method establishes a fast information dissemination mechanism within the network, leading 

to an exponential decrease in data transfer delay. Through this model, routing information is rapidly disseminated 

among vehicles with minimal hops, resulting in significant improvements in IoV. 
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AbstractðWith the progress in the field of Autonomous Vehicles (AVs), it becomes crucial to maintain the 
integrity and security of Vehicle-to-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 network efficiency and vehicle safety. This paper thus proposes a 
Machine Learning (ML)-based spam classification framework which is designed especially for 5G-enabled 
autonomous vehicle communication systems that helps in the filtering of real time malicious and unwanted 
messages. Multiple ML classifiers, including Support Vector Machines (SVM), K-Nearest Neighbors (KNN), 
Random Forest (RF), and Logistic Regression (LR) have been used in order to detect and neutralize spam traffic 
across V2X networks. SVM performs best, according to the experimental data, with an accuracy of 0.9476. 
Without losing the low-latency demands of vehicular communication, it detects spam efficiently. This study 
discusses challenges associated with this. Our architecture minimizes unwanted traffic while guaranteeing smooth 
processing of genuine messages. Furthermore, In order to ensure a safer and more effective smart transportation 
system on 5G networks, this study emphasizes the significance of spam detection in protecting AVs. 
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Abstractð In this article, we present a new method for text steganography using cover images based on chaotic 

maps and advanced compression algorithms. A key innovation of our method lies in identifying the most suitable 

pixels within the cover image for embedding data, ensuring minimal distortion and high-quality stego-images. Our 

method employs the hybrid tent map to generate chaotic sequences, enhancing security and complexity in the 

steganography process. For data compression, we utilize a combination of Burrows-Wheeler Transform (BWT), 

Move-To-Front (MTF) coding, and arithmetic coding, which reduces data size and improves efficiency. Evaluation 

using 10 images from the USC-SIPI Image Database, based on PSNR, MSE, SSIM, and BER metrics, showed our 

method achieving 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 structures, 

greater accuracy in text retrieval, and the effective selection of embedding pixels, indicating our method's high 

security and efficiency for text steganography using cover images.  

 

Keywordsð Image Steganography, Chaotic Maps, Data Compression, Information Security, Structural 
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Abstractð Drones have evolved into sophisticated autonomous systems with a multitude of applications, including 

military operations, environmental monitoring, traffic oversight, data transmission, package delivery, fire targeting, 

and film production. As the Internet of Drones (IoD) ecosystem expands, ensuring secure and real-time access for 

authorized users becomes increasingly vital. User and drone authentication is crucial for this reason. In response to 

these challenges, Srinivas et al. proposed a lightweight three-factor authentication protocol designed for the IoD. 

While the authors assert that their protocol is resilient against known cyber threats, our research identifies critical 

vulnerabilities that challenge this claim. Although this scheme has already been cryptanalyzed in previous studies, 

in this paper we propose two new attacks on this scheme. Firstly, we present a concrete attack against the perfect 

forward secrecy of this scheme, and then we show that it is vulnerable to unauthorized access attack by a valid user 

to an unauthorized area's information. These weaknesses highlight the pressing need for the development of more 

secure authentication mechanisms in the IoD 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 advancement of IoD technology. 
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Abstractð An accurate prediction of crime hotspots is critical for optimizing law enforcement strategies and 

urban planning. In this paper, we introduce STANet, a Spatio-Temporal Attention-Enhanced WaveNet model 

developed to predict crime hotspots using spatial and temporal crime data. K-Means clustering and advanced data 

preprocessing techniques are combined in STANet to analyze five years of crime incidents reported in Chicago. In 

the model, spatial-temporal dependencies are incorporated through WaveNet architecture and enhanced through 

attention mechanisms in order to capture complex crime patterns more effectively. As a result of our experiments, 

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 predicting crime hotspots. As a result of this mechanism, the model can identify and 

focus on the most relevant time steps dynamically, improving its accuracy in predicting the future. STANet can be 

used to predict hotspots for crime, offering actionable insights for resource allocation and crime prevention. To 

enhance the predictive capability of the model, further exploration will involve expanding the dataset and 

incorporating additional features. 
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Abstractð This study presents a method for the automatic identification of micro-cracks in photovoltaic solar 

modules using deep learning techniques. The main challenge in this research is the lack of labeled data and class 

imbalance for the detection of micro-cracks. The proposed method employs a multi-stage approach. Initially, 10% 

of the dataset is manually labeled to train a simple convolutional neural network model. This model is then used to 

generate pseudo-labels for the unlabeled data using a semi-supervised approach. The pseudo-labels are manually 

reviewed to increase the number of micro-crack samples in the training set. Data augmentation techniques are also 

applied to increase the size and diversity of the training dataset. Finally, the pre-trained ResNet-50 model is fine-

tuned on the expanded labeled dataset for accurate detection of micro-cracks. Advanced preprocessing steps, 

including solar cell segmentation, cropping, and data augmentation, have been performed. The class imbalance 

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 and an F1-score of 0.797 in the 

detection of micro-cracks in electroluminescence 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. 

 

Keywordsð Data Augmentation, Micro-Crack Detection, Convolutional Neural Network, Semi-Supervised 

Learning, Transfer Learning 
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Abstractð A deep understanding of drug-target interaction (DTI) mechanisms is essential for the design of effective 

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

time and financial investments. Therefore, computational methods based on interaction prediction can significantly 

reduce the search space for the mentioned experiments. This paper outlines an innovative multistage approach for 

the prediction of DTI. Feature vectors, comprising various descriptors and the drug-encoded FP2 fingerprint, are 

extracted from protein sequences and drug structures in the first step. One major obstacle in this field is the data 

imbalance caused by the limited number of known interactions. The FFS-RF-DT 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 features, resulting in a more focused and efficient 

model. At the final stage, the XGBoost classifier processes the balanced dataset containing the optimal features to 

predict DTIs, yielding new drug-target interactions. The proposed model demonstrated better performance, 

achieving an accuracy of 96.96%, representing a 5.5% improvement over other models. In addition to its superior 

classification performance, the proposed model exhibits a much lower time complexity than comparable models. 

This makes it a promising candidate for DTI applications. 
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AbstractðWith the rapid growth of e-commerce and the increasing importance of recommender systems in 

enhancing customer experience, there is a pressing need for customized systems that can be quickly developed in 

collaboration with domain experts. In the restaurant industry, this need is particularly acute, as consumers seek 

personalized dining experiences that cater to their unique tastes and preferences. Effective recommender systems 

can assist restaurants not only in suggesting menu items based on individual customer profiles but also in adapting 

to local trends, dietary restrictions, and seasonal ingredients. In this paper, we introduce CURSOR, a novel no-code 

platform designed to automatically develop customizable recommender systems for restaurants. CURSOR enables 

businesses to design and deploy tailored systems without the need to hire specialized development teams. Our 

evaluation results demonstrate that CURSOR reduces development time, lowers costs, and enhances system 

performance for restaurants. The output from CURSOR enhances customer experience by providing personalized 

suggestions, which in turn increases satisfaction and encourages purchases. 

 

Keywordsð Model-Driven Development, No-Code Platforms, Electronic Commerce, Recommender Systems 

 

 

 

  

mailto:m.sharbaf@eng.ui.ac.ir


,+0 ,+0 

,+0 

         
 

   

   

 

 

 

Context Awareness Gate for Retrieval Augmented Generation 

 
 

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

 

Computer Engineering Faculty, University of Isfahan, Isfahan, Iran 

mheydarii@mehr.ui.ac.ir, arshiahemmat@mehr.ui.ac.ir, erfannaman@mehr.ui.ac.ir, a_fatemi@eng.ui.ac.ir 
 

 

  
AbstractðRetrieval-Augmented Generation (RAG) has emerged as a widely adopted approach to mitigate the 

limitations of large language models (LLMs) in answering domain-specific questions. Previous research has 

predominantly focused on improving the accuracy and quality of retrieved data chunks to enhance the overall 

performance of the generation pipeline. However, despite ongoing advancements, the critical issue of retrieving 

irrelevant informationðwhich can impair a modelôs ability to utilize its internal knowledge effectivelyðhas 

received minimal attention. In this work, we investigate 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, a novel mechanism that dynamically 

adjusts the LLMôs input prompt based on whether the user query necessitates external context retrieval. 

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 and 

questions, presenting a statistical analysis of these distributions. This analysis can be leveraged to enhance the 

context retrieval process in retrieval-augmented generation (RAG) systems. 

 

KeywordsðRetrieval-Augmented Generation, Hallucination, Large Language Models, Open Domain Question 

Answering 
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AbstractðStock market prediction is one of the most challenging research areas in recent years. With the emergence 

of deep learning and artificial intelligence, researchers have proposed various methods to predict stock market 

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 years. 

Although existing studies have introduced 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, a 

novel method based on large language models is introduced for feature extraction from financial texts, and a self-

attention mechanism is proposed to capture the internal relationships between textual and financial features. The 

results of the model presented in this study show a 3.10% improvement in accuracy compared to the latest competing 

models on a newly collected dataset. 

 

KeywordsðStock Market Prediction, Self-Attention Mechanism, Large Language Models, Information Fusion, 

Graph Neural Networks  
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Abstractð Biometric authentication is crucial for secure access, surpassing traditional password-based methods 

vulnerable to breaches. Non-intrusive techniques like hand-based biometrics offer unique advantages, using 

physiological traits to identify individuals and predict soft biometrics such as age and gender. However, most current 

systems are designed with a single-purpose focus. In this field, Convolutional Neural Networks (CNNs) are typically 

utilized but struggle to capture long-range dependencies in images. Transformers, while more effective at handling 

such relationships, come with high computational costs. To overcome these challenges, this study introduces a novel 

multi-task learning framework that predicts identity, age, and gender simultaneously. The framework integrates the 

efficient long-range dependency modeling of Mamba, utilizing Visual State-Space Models (VSS) to capture both 

local and global patterns with reduced computational complexity. Experiments on the 11k Hands dataset 

demonstrate superior or competitive performance compared to existing methods. 
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óºù ºz ćĀz ½wí¹Ā·óºù ć¿wÅ Ă¯½w îĉ ÿ ÷wá¹v wz Çÿ½ üĉv ºÉ ºăvĀ· ¹wĄþÊĊ~ Ĉýwù¿wÅ ć½wúÞù ćwă¢ĊõwÞå Ăz  wă ā¹¾¤Æñ ÿ ¾¤Ąz ćwă

úÞùûwù¿wÅ ûwÞæþĉ» ÿ Ĉýwù¿wÅ ûv½wĈù ìúí wăóºù ¿v w£ ºþíÈĊ~ ¡wÑ½wÞ£ ÿ ā¹Āúý ā¹wæ¤Åv ¾¤Ąz ĂÞÅĀ£ ÿ Ĉĉv½wí ¢ĊæĊí wz Ĉýwù¿wÅ ćwăj āºù

)ºþĉwúý ã¾Õ¾z ÿ ÌĊ¸Ê£ ĈÊ·¾¯ ºþĉj¾å ìĉ ½¹ v½ 
 

āÁvÿ ºĊöí( ôĊö´£ IĈýwù¿wÅ ć½wúÞù óºù ćĀz ãv¾ñ óºùI Ĉýwù¿wÅ ć½wúÞù Iºz ćwăĀz ÌĊ¸Ê£ 
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Abstractð Given that fine particles are one of the main 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 paper 

considers a new analytical approach for the prediction of PM2.5 concentration in 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 data 

was gathered; they were preprocessed, and the outlier values were imputed using K-Nearest Neighbors techniques. 

To increase the accuracy, the estimation was improved by applying four machine learning models, namely, random 

forest, decision tree, support vector machine, and linear regression. Originality is represented by merging machine 

learning models with the time series model ARIMA. Thus, each model hybrid takes the strengths from all, giving a 

higher value of prediction of PM 2.5 concentration. In this study many metrics such as MSE, RMSE, MAE, 

precision, and recall are applied for finding out the best model performance. Probably 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 underlines the predictive potential 

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

 

Keywordsð Air Pollution, Particulate Matter, PM2.5, Machine Learning, Hamedan 
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ÈĊ~ wz ć¾ĄÉ ìĊåv¾£ ø¬³ ĈþĊzā¹v¹ ¿v ā¹wæ¤Åv ûwzwĊ· 5Ĉ£wÞõwÖù ¹½Āù ûwÊý Äĉÿ¾Å ćwă

ûwĄæÍv ówúí 

 
ĈæĊÖõ wÆĄù,Ĉîõwù ºĊÊú« I- 

,ĈÅwþÉ½wí ćĀ¬Êýv¹ø¤ÆĊÅ ºÉ½vôú³ ÿ ûv¾úÝ ĈÅºþĄù ąºîÊýv¹ IĈýwîù ¡wÝĒÕv ćwă IûwĄæÍv āwòÊýv¹ Iôêýÿm.latify@trn.ui.ac.ir 

2  IûwĄæÍv āwòÊýv¹ Iôêý ÿ ôú³ ÿ ûv¾úÝ ĈÅºþĄù ąºîÊýv¹ ½wĉ¹w¤Åvj.maleki@cet.ui.ac.ir 

 
 āºĊî¯( ûv¾´z ¿v Ĉîĉ Ăz v½ ìĊåv¾£ øív¾£ IĈÎ¸É ĂĊöêý ôĉwÅÿ ¿v ā¹wæ¤Åv ćv¾z wÑwê£ ÈĉvÀåvûĒí ĈöÍv ćwăÅv ā¹¾í ôĉº{£ wă¾ĄÉ )¢

ÈĊ~Ĉù ìĊåv¾£ ø¬³ ĈþĊzÈõw¯ ûj üĊĊÞ£ wùv IºÉwz ¾§où ìĊåv¾£ ó¾¤þí ÿ ¢ĉ¾ĉºù ½¹ ºývĀ£êå ĂĊöêý ôĉwÅÿ Ç½wúÉ v¾ĉ¿ )¢Åv ÀĊòýv¾z Ô

v ć¹ÿºÞù ¹vºÞ£ ½¹ûwîù ¿ûwîùv Iºþ¤Æă ¢zw§ ìĊåv¾£ ćwă½ĀÆþÅ ćv½v¹ Ăí Ĉĉwă ćv¾z I¾Ñw³ ÈăÿÂ~ ½¹ Èõw¯ üĉv Üå½ ćv¾z )¢Åv ¾ĉ¼~

üĊõÿvā¹v¹ ¿v ā¹wæ¤Åv wz ûv¾ĉv ½¹ ½wz¡ºù ¢{§ ÿ ûwÊý Äĉÿ¾Å Ĉzwĉ¾ĊÆù ćwă ìĊåv¾£ ø¬³ ¹½ÿj¾z ûwîùv I¿ÿ½ äö¤¸ù ¡wÝwÅ ½¹ ¾æÅ ûwù¿

ówĉ ćv¾z ć¾ĄÉ ćwă-/ £j ¢ÝwÅûwîùv ĈÅ½¾z ćv¾z )¹½v¹ ¹Ā«ÿ Ĉā¹v¹ Ić¹wĄþÊĊ~ Çÿ½ ć¾ĉ¼~¡ºù Ăz ÓĀz¾ù ćwă ówúí ûwzwĊ· ¾æÅ ûwù¿

Ăýw{É äö¤¸ù ¢ÝwÅ ćv¾z ûwĄæÍv ¾ĄÉ ½¹ Üévÿ ¡ºù Ăz ¿ÿ½-/  üĉv ćv¾z )ºĉ¹¾ñ ¼·v ¿ÿ½Çÿ½ ¿v ½ĀÚþùôòþ« ôùwÉ üĊÉwù ć¾Ċñ¹wĉ ćwă 

Ăî{É  Iûwĉ¹v¾ñ wz āºÉ  ¢ĉĀê£ ûw¤·½¹ IĈå¹wÎ £ āw£Āí ĈýđĀÕ ĂÚåw³ Ĉ{Î ÝĈñÂĉÿ ôùwÉ  Ăí ºÉ  ā¹wæ¤Å v ¡ºù 5Ăöú« ¿v ć¹ÿ½ÿ ćwă

¡ºù ÛĀú¬ù$ Ĉýwîù Ĉò¤Æzvÿówĉ ¾æÅ ûwù¿ĈñÂĉÿ I#ûwzwĊ· ć¹ÿ½ÿ ćwă¡ºù Ă°¸ĉ½w£ IĈýwù¿ ćwăówĉ ¹vºÞ£ I¾æÅ ûwù¿ ¹vºÞ£ ÿ ć¹ÿ½ÿ ćwă

Ĉù ûwLLÊý ć¹ºÝ ªĉw¤ý )¢LLÅv ć¾ĄLLÉ ìĊåv¾£ ½¹ ½v¼ñ¾Ċ§m£ Àív¾ùIºă¹ Çÿ½ üĊz ½¹ ôòþ« Çÿ½ èĊúÝ ć¾Ċñ¹wĉ ÿ üĊLLÉwù ć¾Ċñ¹wĉ ćwă

 ćđwz ûvÀĊù wz Ĉå¹wÎ£2R  wz ¾zv¾z4.*+ )¹½v¹ ć¾¤Ąz ¹¾îöúÝ 

 

 āÁvÿºĊöí( ÈĊ~óºù IûwÊý Äĉÿ¾Å IĈ¤ÝwÅ ìĊåv¾£ ø¬³ ĈþĊz Ĉýwîù ć¿wÅ( üĊÉwù ć¾Ċñ¹wĉ IĈýwù¿ 
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A Novel Decentralized Privacy Preserving Federated Learning Model for 

Healthcare Application 
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Abstractð With the increasing usage of deep learning algorithms in various aspects of science, specifically in 

healthcare and disease diagnosis, challenges in data availability are encountered. In the healthcare industry, due to 

the sensitivity surrounding patient privacy, data collection is limited. To train a high-quality deep learning model 

capable of aiding in disease diagnosis, a large amount of data is required, which is not feasible under these 

conditions. One solution to utilize healthcare data for training a high-quality deep learning model is to use distributed 

deep learning models, where data is kept locally but still participates in the training process. Some implementations 

of distributed deep learning, such as federated learning exist, but these implementations have vulnerabilities in 

preserving data privacy. In this research, the goal is to develop a distributed deep learning model that defends user 

privacy against attacks from both inside and outside the network while maintaining the quality of the deep learning 

model. 

 

KeywordsðDecentralized Learning, Distributed Deep Learning, Edge AI, Federated Learning, Privacy 

Preserving AI 
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 ¿v ā¹wæ¤Åv wz Ĉ{öé ć½wúĊz ĈþĊz ÈĊ~ Çÿ½Ăî{É ôĊö´£ćv 

 
-ć¾éwz ĂúÕwå I,ā¹v¿ºú´ù Ĉéw¤Êù Ăĉºă 

ûwñ¾ñ Iûw¤Æöñ āwòÊýv¹ IĈÅºþĄù āºîÊýv¹ I¾£ĀĊ ùwí ĈÅºþĄù āÿ¾ñ IºÉ½v ĈÅwþÉ½wí ćĀ¬Êýv¹, 

eh.moshtaghi402@stu.gu.ac.ir 

ûwñ¾ñ Iûw¤Æöñ āwòÊýv¹ IĈÅºþĄù āºîÊýv¹ I¾£ĀĊ ùwí ĈÅºþĄù āÿ¾ñ I½wĉ¹w¤Åv - 
f.bagheri@gu.ac.ir  

 

 
 āºĊî¯( ć½wúĊz ½wúÉ Ăz ûwĄ« ¾Åv¾Å ½¹ ¾Ċù ÿ ï¾ù ĈöÍv ôùvĀÝ Ăöú« ¿v Ĉ{öé ćwăĈùÈĊ~ ÿ ºýÿ½ć½wúĊz üĉv ÷wòþă¹ÿ¿ ÌĊ¸Ê£ ÿ ĈþĊz wă

ć½wúĊz èĊé¹ ÌĊ¸Ê£ )¹½v¹ ûv½wúĊz Ĉñºý¿ ¢ĊæĊí ¹Ā{Ąz ÿ ¾Ċù ÿ ï¾ù Èăwí ½¹ ĈúĄù ½wĊÆz Èêý èĊé¹ ÿ Üùw« ôĊö´£ ºþù¿wĊý Ĉ{öé ćwă

ā¹v¹wăÇÿ½ wz ¾ùv üĉv Ăí ¢Åv ûv½wúĊz ĈîÉÀ~ ćÈõw¯ MđĀúÞù Ĉ¤þÅ ćwăûwù¿ ÿ ÀĊòýv¾zĈù ¾z ĂÞÅĀ£ ÿ ĈÅ½¾z Ăz wù IÈăÿÂ~ üĉv ½¹ )ºÉwz

ÈĊ~ ø¤ÆĊÅ ìĉĂî{É ôĊö´£ ¿v ā¹wæ¤Åv wz Ĉ{öé ć½wúĊz ĈþĊzĂ¤·v¹¾~ āºĊ°Ċ~ ćwăø¤ĉ½Āòõv ¿v ā¹wæ¤Åv wz ¢Åv ½¹wé ø¤ÆĊÅ üĉv )øĉv ćwă

Ċö´£ äö¤¸ùĈñÂĉÿ Ăz Ă«Ā£ wz ÿ Ăî{É ôÈĊ~ v½ Ĉ{öé ć½wúĊz Ăz ûv½wúĊz ćĒ¤zv ówú¤³v Iûv½wúĊz ĈþĊõwz äö¤¸ù ćwăþí ĈþĊz ø¤ÆĊÅ )º

 Ăýw¸zw¤í ¿v ā¹wæ¤Åv wz ć¹wĄþÊĊ~networkX Ăùwý¾z ûwz¿ ½¹ā¹wĊ~ ûĀ¤ĉw~ ĈÆĉĀý ¹¾îöúÝ ÈăÿÂ~ üĉv ¿v ôÍw³ ªĉw¤ý )¢Åv āºÉ ć¿wÅ

ÈĊ~ ½¹ Ĉ{Åwþù½wúĊz ĈþĊz)¹½v¹ ûwîÉÀ~ ćv¾z ºĊæù ¡wÝĒÕv Ătv½v ÿ Ĉ{öé ć 
 

āÁvÿ ºĊöí( ÈĊ~Ăî{É ôĊö´£ IĈ{öé ć½wúĊz ĈþĊzĈþĊÉwù ć¾Ċñ¹wĉ I¢ùĒÅ ¡v¾Ö· IĈÝwú¤«v ćwă 
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Abstractð To improve and optimize the performance of the nervous system, one can no longer rely solely on 

traditional one-dimensional analytical approaches from disciplines such as biochemistry or physiology; instead, it 

is essential to incorporate all aspects of the sciences, including advanced mathematics, electrical engineering, 

computer engineering, and more. One of the best tools for understanding, increasing accuracy, and enhancing the 

nervous system's performance is using hypergraph concepts combined with degree n and higher circuits. This 

approach allows a better understanding of the neural network as a broad and complex functional network. While 

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 models 

to capture the dynamic interactions and interconnections between neurons effectively. A hypergraph representation 

allows for a nuanced and in-depth 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 functional efficiency and performance of neural networks. This 

integration enriches the theoretical foundations of our approach and provides practical insights into the operational 

mechanisms of neural processing. Unlike classical models, the properties of n-degree circuits 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 neural 

networks' parallel and sequential processing capabilities. Using higher-order differential equations and their 

conceptual interpretations, it elucidates the critical role that complex connections play in cognitive functions such 

as memory, learning, and decision-making. Through simulations and rigorous theoretical analyses, we show that 

our hypergraph-based method significantly improves the optimization of neural network parameters. The results 

indicate substantial enhancements in task performanceðincluding pattern recognition, sensory processing, and 

more complex cognitive functions. We will also explore how incorporating higher-order structures increases the 

accuracy of neural computations and provides a robust framework for modeling real-world cognitive scenarios that 

reflect human-like intelligence. This 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, clinical, and medical sciences, all these insights may lead to applications that enhance 

human-computer interaction and decision-making capabilities. 

 

Keywordsð neural networks, hypergraph theory, electrical circuits, network parameters 
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AbstractðThe manufacturing sector is recognized as the largest energy consumer within the smart grid. Excessive 

energy usage in production 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 and 

provide reliable and stable power to customers. Additionally, the integration of renewable energy sources can 

notably reduce carbon emissions and support sustainability objectives. To enhance efficiency, scheduling and 

intelligent manufacturing techniques can shift the execution time of production processes to off-peak periods and 

adjust consumption patterns on the production line. In this study, we propose a method called Scheduling for 

Industrial Processes to modify Energy consumption behavior (SIPE) under specified deadlines. SIPE offers 

economic benefits through an energy storage system for industrial customers participating in demand response 

programs. Moreover, it modulates energy consumption based on a maximum negotiated energy cost, which is 

determined as the highest allowable energy consumption cost within a defined scheduling period between the power 

provider and industrial customers. The proposed approach coordinates processes based on their durations and 

defined constraints. To evaluate the effectiveness of this approach, we selected Additive Manufacturing, as it is one 

of the most energy-intensive industries and is used across various manufacturing fields. We conducted numerous 

experiments by varying production parameters in the manufacturing line and compared the results with state-of-the-

art approaches. The performance evaluation results demonstrate a significant reduction in both energy costs and 

power demand specially during peak periods. 

 

KeywordsðSmart grid, demand response, manufacturing processes, energy-aware scheduling, peak demand, 

energy cost 
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Abstractð Offline signature verification plays a crucial role in ensuring document authenticity, particularly in 

sectors reliant on handwritten signatures. This study introduces a Writer-Independent Signature Verification (WISV) 

system utilizing a Siamese neural network to compare signature pairs based on their cosine similarity. By 

preprocessing signature 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 ratio 

preservation on model performance. Experimental results highlight that preserving input feature integrity during 

resizing enhances verification accuracy, providing a robust solution for signature verification. 

 

Keywordsð signature verification, Offline signature, Persian signature, Siamese neural network 
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Abstractð In this research, an innovative method to evaluate the efficiency of different designs in system 

engineering has been presented. This method is based on the combination of two strong techniques, namely 

DEMATEL and artificial neural networks. By employing the DEMATEL method, relationships between different 

design features are established. Subsequently, the DEMATEL matrix is converted and fed into an artificial neural 

network for training. To train the network, high-quality training data has been used and the performance of the 

model has been evaluated using various evaluation criteria such as mean squared error and coefficient of 

determination. The results show that the proposed model performs very well in the evaluation of alternative designs 

and is significantly superior to traditional methods. Also, by performing sensitivity analysis, the effect of each 

feature on the performance of the model has been investigated. Finally, in this research, suggestions for further 

improvement and development of this method have been presented. This research can be used as a powerful tool for 

decision-making in the process of designing and selecting engineering plans. 

 

Keywordsð alternative design, neural network, DEMATEL method, machine learning
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Abstractð 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 are computer 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 some tasks have deadlines that need to be met to ensure safety. Given all this, Real-time scheduling 

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 under machine vision tasks, and we also propose a 

deadline handling technique to reduce further deadline misses. 

 

Keywordsð ADAS, Computer Vision, Real-time, Task Scheduling 
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¸Ê£ĊÌ zĊ½wúć öí üùÀùĊĀć  ¿v ā¹wæ¤Åv wzĉñ¹wĊāºý¾wăć ăÿ¾ñĈ ÿ xw¸¤ýv ÿĉñÂĈ

wăć þ¤{ù ¾§oùĈ ½Āòõv ¾zĉø¤ ĄzĊĂþ¿wÅć £½v¾³ ó¹w{£Ĉ 

 

 
ã½wÝ w{ÍwĊý,øÉwă ćºĄù ¾¤í¹ Iā¹v¿-  ÿùv ¾¤í¹Ċü ½vÀöñć tĀîÅvĈ. 

,¹ÈývĈÅwþÉ½wí Ă¤·Āùj¹ ºÉ½v½ÿwþå āºîÊývć ÅºþĄù ÿ ¡wÝĒÕvĈ  ùwíĊ¾£Ā Àĉ¾{£ Iûw¬ĉwz½»j Ĉýºù ºĊĄÉ āwòÊýv¹ s.arefnia1377@gmail.com 

- ¹w¤Åv½ÿwþå āºîÊýv¹ć ÅºþĄù ÿ ¡wÝĒÕvĈ  ùwíĊ¾£Ā Àĉ¾{£ Iûw¬ĉwz½»j Ĉýºù ºĊĄÉ āwòÊýv¹ hashemzadeh@azaruniv.ac.ir 

.½wĉ¹w¤Åv ½ÿwþå āºîÊýv¹ć ÅºþĄù ÿ ¡wÝĒÕvĈ  ùwíĊ¾£Ā ĂĊùÿ½v IĂĊùÿ½v Ĉ¤ÞþÍ āwòÊýv¹ a.golzari@tabrizu.ac.ir 

 

āºĊî¯ ( ½¹ vĉü IÈăÿÂ~ ìĉ v¾z ºþúÉĀă ĂýwùwÅć ¸Ê£ĊÌ zĊ½wúć öí üùÀùĊĀć Çÿ½ ¿v ā¹wæ¤Åv wzwăć ĉñ¹wĊ¾ć ÉwùĊü 

~Ċā¹w¿wÅć ¿½v ÿĉzw ĈĈù)¹ĀÉ vĉü í¾£ wz ĂýwùwÅĊy ĉñ¹wĊāºý¾wăć ăÿ¾ñĈ ÿ xw¸¤ýv ÿĉñÂĈwăć þ¤{ù ¾§oùĈ  ¾zĉì ½Āòõvĉø¤ 

½wî¤zvv¾åć ~ Ivº¤zv )¢Åv āºÉ Ă¤·wÅĊÈÇ¿v¹¾~ ā¹v¹ù ÷w¬ýv wăĈ¹ĀÉ ½Āòõv Ä Å ÿĉø¤ ĄzĊĂþ¿wÅć £½v¾³ ó¹w{£Ĉ v¾zć 

ÿ xw¸¤ývĉñÂĈwăć Ăz øĄùù Ă¤å¾ñ ½wíĈ¹ĀÉwĄý ½¹ )ĉI¢ Ăê{Õºþzć ā¹v¹í¾£ wz wăĊy Ăê{Õ Çÿ½ ªþ~ºþzćI  ¢·½¹ ôùwÉ

úÎ£ĊIø å¹wÎ£ ôòþ«ĈI ÉwùĊü ¤Ê~ ½v¹¾zĊIûw{ XGBoost  ÿK( ¹Àýĉì¾£ĉü wÆúăĉIĂ ù ÷w¬ývĈ¹ĀÉ ¸Ê£ ¢é¹ w£ĊÌ  Ăz

w¤ý )ºÅ¾z ¾¨ívº³ĉª wÊýû Ĉùºă¹ ~ Çÿ½Ċ¹wĄþÊć  ā¹v¹ ĂÝĀú¬ù ½¹UCIÞù ½wĄ¯ ½¹ IĊ½w ¿wz I¢´Í I¢é¹ĉzwĈ ÿ F1  ½vºêù Ăz

,++  ¢Å¹ ºÍ½¹Ĉùºzwĉ ¾£¾z ÿć Ą«Ā£ ôzwéĈ ÈăÿÂ~ Ăz ¢{Æýwăć ~ĊÊĊü v¹¹½ ā¹v¹ ĂÝĀú¬ù ½¹ )Kaggle~ Çÿ½ IĊ¹wĄþÊć 

 ¢é¹ wz,1*4- Þù IºÍ½¹Ċ½w F1  wz ¾zv¾z+2*41  ¢´Í IºÍ½¹//*4- ºÍ½¹ ¿wz ÿĉzwĈ ,++ ¹¾îöúÝ ºÍ½¹ć ¤zwé½Ĉ ¹Àý ÿĉì  Ăz

¾¤Ązĉü w¤ýĉª ¢{§ÈăÿÂ~ ½¹ āºÉwăć ~ĊÊĊü  Ătv½vĈù)ºă¹ 
 
öíĊāÁvÿº( ½Āòõvĉø¤ ½wî¤zvv¾åIć ÿ xw¸¤ývĉñÂĈI zĊ½wúć öí üùÀùĊĀćI ĉñ¹wĊ¾ć ăÿ¾ñĈ 
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Abstractð Energy efficiency 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 easier to anticipate energy usage in a 

variety of meteorological scenarios. ElectroCNN modifies forecasts based on referred-to weather 

patterns to account for the three primary energy considerations associated with a given geographic 

location: industrial, commercial, and 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 validation r2-score and 

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 comprehension of the modelôs performance under different optimization procedures 

by offering a thorough insight into the way every optimizer impacts testing samples in three distinct 

locations. 
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AbstractðA recommender system typically assumes that each row of the user-item rating matrix 

reflects the preferences of a single user. However, in many cases, an account is shared among 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, we introduce 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 characters in shared accounts. 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 and approximate 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 account, we can learn 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 MovieLens ratings based on the CAMRa2011 dataset. Experiments 

conducted on this dataset demonstrate the effectiveness of our proposed approach. 

 

KeywordsðMovie Recommender System, Convex Optimization, Preference Learning, Shared 

Account problem 
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AbstractðIt is evident that the intense transformation in the smart city structure has produced a demand 

for more optical fibre networks to facilitate the systemsô speedy communication for instance traffic 

control, surveillance, as well as IoT devices. Due to the nature of the optical fibre 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 this 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 process we adopt comprises 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 be the best model for this task. The use of key performance metrics such as 

accuracy, precision, recall, and F1-score along with confusion matrices, ROC curves on the graphs was 

done in order to measure the performance of the models accurately. Based on the performance 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. 
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