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Designing Loss Function in Machine Learning Optimization Models: Experienced Challenges and
Solutions

Gl oo SO

Optimization models are inevitable in machine learning tasks, especially in the training phase. The
objective function in most optimization models is designed based on a loss defined by the performance of
the model on the training instances. The loss function should follow constraints and consider various
properties related to data, learning algorithm, model structure, parameter domains, and the designer's goal.
In this talk, after briefly explaining these challenges, a series of solutions in our previous research are
expressed and discussed. This challenge set includes, but is not limited to, randomness of evaluation, non-
analytical loss-functions, multi-class classification models (majority computation and don't-care
instances), multi-label classification, semi-supervised and transductive points of view, meta-learning and
large-margin approaches in the input space.
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Generative Al as Virtual Personal Assistant for Patients and
Health Care Providers

Amir Sharafkhaneh, MD, PhD
Professor of Medicine
Section of Pulmonary, Critical Care, and Sleep Medicine
Baylor College of Medicine
Senior Sleep Expert, Sleep Disorders & Research Center
Director, Telehealth Pulmonary & Cardiac Rehabilitation
Michael E. DeBakey VA Medical Center

With the advance of health sciences, human longevity continuously improves. As such,
delivery of health care has become more complicated. In a recent calculation of physician time,
for a family physician to take care of a day of his/her practice, one needs to have 26.5 hours
per day to deliver the standard of care. Al potentially can perform many of the tasks that are
currently performed by provides and thus, improve the efficiency of physicians in taking care

of their patients. In this talk, we will discuss the potential role of generative Al in day-to-day
practice of health care providers

Computer Science, Artificial Intelligence, Machine Learning and
Neurology AR
Ali A. Asadi-Pooya, M.D.,
Professor of Epileptology, Shiraz University of Medical Sciences, Iran;

Thomas Jefferson University, USA

Due to ageing populations, neurological disorders are on the rise worldwide, leading to
increased healthcare burden and diminished quality of life in people. On the other hand,
recent advances in technology have allowed us access to a multitude of datasets pertaining to
various dimensions in neurology and big data has started to transform the fields of
neuroscience and neurology. During this talk, I will discuss and present why Computer
Science, Artificial Intelligence, and Machine Learning studies and applications are important
in Neurology, our studies in the field, and future directions.




. — PP w0 § g0 gl (ho il JS (sl of
Ai-SOI-T A3
National Conference of Artificial Intelligence and
2023 VEY . .
Software Engineering

Sy ) (S gm0 JigR (o (SRS w5 el

Role of Al in Medical Imaging
Mehrzad Lotfi, MD
Professor of Radiology at Department of radiology, Shiraz University of medical sciences.
Fellowship of MRI from Royal Melbourne hospital, Melbourne University.
Member of Iranian national board of radiology since 1390.
Gold medalist of Iranian society of Radiology.
Member of the Board of Directors of the Iranian Radiology Association SINCE 1398.

Artificial intelligence (Al) 1s impacting the future of virtually every industry and every human
being. It has acted as the main driver of emerging technologies like big data, IoT, IoMT and
will continue to act as a technological innovator for the foreseeable future.

Al 1s the latest wave of innovation in healthcare. Advanced healthcare technologies, like
artificial intelligence, machine learning and deep learning, are in the early stages of rapid
adoption. Physician-scientists are using this technology in the medical field to improve
diagnostic methods.

The application of Al in medicine has two main branches: Virtual branch and Physical branch.

In this talk we will discuss about the role of Al in medicine, including medical imaging and the
importance of Al scientist-clinical physicians collaboration to improve this new exciting field.

Advancing Neuromuscular Disorder Diagnosis through
Al-Enabled Characterization of EMG Signals

Hossein Parsaei, PhD
Associate Professor of Biomedical Engineering, Department Chair

Department of Medical Physics and Engineering, Shiraz University of Medical Sciences.

Neuromuscular disorders encompass a range of conditions affecting nerves, muscles, and neuromuscular junctions.
Among these disorders, myopathy and neuropathy are significant types that require accurate characterization for
effective diagnosis and monitoring. Myopathy specifically affects skeletal muscle tissue independently of the
nervous system, while neuropathy involves damage to nerves responsible for muscular control and sensation.

Electromyography (EMG) signals, which capture electrical activities within muscles, provide valuable information
for detecting and characterizing neuromuscular disorders. While qualitative approaches have traditionally dominated
EMG data analysis, recent interest has emerged in quantitative EMG analysis (QEMG). QEMG involves assessing
various quantitative measures of the EMG signal to extract diagnostic information. An important objective of EMG-
based classification systems is to distinguish between myopathy, neuropathy, and normal physiological states.

In this concise presentation, we will showcase Al-based methods developed for EMG signal classification, with a
specific focus on diagnosing myopathy and neuropathy. These methods harness the power of machine learning
algorithms to effectively classify EMG signals and assist in the diagnosis of neuromuscular disorders. Additionally,
we will highlight the clinical applications of our proposed Al tools for detecting neuromuscular disorders. By
providing accurate and efficient diagnostic support, these tools can assist clinicians in making timely and informed
decisions. We will also discuss the potential benefits of carly detection, personalized treatment planning, and long-
term monitoring facilitated by Al-based EMG analysis.
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Role of Registry and Electronic Medical Record in Al

Farid Zand, MD

Professor in Anesthesia and Critical Care Medicine, Founder and Director, Adult i& 6‘
Critical Care Services, Department of Anesthesia, Founder and Director, Iran Intensive

Care Unit Registry, Founder and director of Fars branch of Iranian Critical Care Society, -7/
2

Nz
Editor-in-Chief, Iranian Journal of Medical Sciences

Faculty of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran,

The registry is a database of patients with a specific illness that allows us to track health or quality of
life. Registry makes a foundation for the information management system. An electronic medical
record (EMR) is a systematic collection of patient health information in digital format and mainly
describes the periodic care provided by medical centers and hospitals. Widespread adoption of EMRs
and registries has resulted in the collection of massive amounts of clinical data. Artificial intelligence
techniques present a promising way to analyze these multimodal data sets. While Al techniques have
been extensively applied to imaging data, there are a limited number of studies employing Al
techniques with clinical data from the EMR and registries. I will try to present in this lecture an
overview of different Al methods applied in ICU’s and highlight our experience in this hot topic in
Shiraz.

Host

Reza Boostani, PhD.

Professor of Biomedical Engineering, Head of Biomedical Engineering Group, CSE &
IT Department, ECE Faculty, Shiraz, Iran

Reza Boostani was born in Shiraz in 1973. He got his B.Sc. in Electrical Engineering from Shiraz
University in 1996 and then got his M.Sc. and Ph.D. in Biomedical Engineering from Amirkabir
University of Technology in 1999 and 2005, respectively. Afterward he joined CSE&IT department of
Shiraz University in 2005 as an assistant Professor. He has become selected as distinguished
researcher of Shiraz University three times in 2010, 2017 and 2023, respectively. In addition,
according to Elsevier criterion, he has been selected in the list of top 2% scientists in the world both
in 2022 and 2023. he has published more than 225 papers (including 145 journal papers and the rest
are conference papers). Now, he is a full professor at Shiraz University and is the head of Biomedical
Engineering Group from 2008 till now. His research area is biomedical signal processing, statistical
pattern recognition and deep neural networks.
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Artificial Intelligence In Medicine: Shiraz University Of Medical

Science’s Experiences and Capabilities
Mehrdad Sharifi, MD

The treatment deputy of Health Department, Shiraz University of Medical Sciences, Iran
Assistant Professor of Emergency Medicine, Shiraz University of Medical Sciences, Iran

Member of the faculty of artificial intelligence department, Shiraz University of Medical
Sciences, Iran

Currently, artificial intelligence is making its way into the field of medicine. In this regard, we cannot afford to lag
behind the world's leading countries. With Iran's significant capabilities, especially the Shiraz University of Medical
Sciences in the field of medicine, and being the medical hub of the southern region, we should not overlook this
technology. Until now, artificial intelligence has acted as an assistant, but with the introduction of chat GPT, it has
shifted from being an assistant to data generation.

Competitive advantages of artificial intelligence in medicine:

Access to extensive and real medical data for diagnostic and research purposes.

Utilizing extensive and diverse data that is compatible with the climate and genetics of Iranians.

Managing the collection and transfer of healthcare data as a valuable biological asset to other researchers and scholars.
Ensuring the safe and high-level management of Iranians' biological information.

For this reason, Shiraz University of Medical Sciences has been actively involved in this field in the past two years and
is ready to collaborate on ongoing projects.

10
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Integrating Segmentation and Classification via
Deep Multi-Task Learning Model for Lung CT Scan
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Abstract—COVID-19 presents a formidable global health challenge, underscoring the need for precise diagnosis of lung
infections, specifically COVID-19, to guide effective interventions. In response, this study introduces a multi-task model seamlessly
merging segmentation and classification tasks for COVID-19 detection from CT scan images. To address task imbalance arising from
image processing algorithms during pre-processing, a strategic fusion of these algorithms is proposed. The model employs a U-net-
based encoder-decoder architecture for comprehensive diagnosis. Pre-processing techniques, including median filtering,
mathematical morphology, and histogram equalization, enhance image quality. The encoder extracts features through skip
connections, while the decoder utilizes downsampling and convolution for segmentation. Classification is performed using a
multilayer perceptron, with dataset masks and labels ensuring task compatibility. The proposed model was evaluated on four datasets
and the combination of median filter and open morphology yields a remarkable dice coefficient of 88.91 = (.01 in segmentation and
0.97 classification accuracy were highest results by using the fourth dataset. In conclusion, the proposed model fostering the evolution
of medical image analysis techniques and promising enhanced diagnostic precision and reliability in healthcare domains.

Keywords— Medical image analysis, Image enhancement, Multi-task learning, Covid-19 diagnosis
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A ChatGPT-Based Solution
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Department of Computer Scinece, Department of Computer Scinece, Department of Computer Scinece,
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Abstract—Recommender systems have a decisive impact across various platforms, such as streaming services and e-commerce
websites. Traditional systems require extensive user-item interaction data for training, which can be challenging to collect and
maintain. This paper explores the potential of utilizing pre-trained language models, specifically ChatGPT, as standalone
recommender systems and presents a comparative analysis of different prompting techniques. We evaluate ChatGPT's performance
in movie recommendation and rating prediction tasks and discuss its strengths and limitations. Additionally, we introduce an open-
source codebase for constructing similar systems, demonstrate the applicability of GPT in scenarios with limited data, and showcase
its use as a proof of concept for projects with data scarcity. The study aims to inspire further research on leveraging large-scale
language models in recommendation systems.

Keywords—Recommendation System, LLM, ChatGPT, Chain of Though Prompting, Few-Shot Prompting

52



PP NGO § (5 g0 (i gh (o il a5 (ol of

Ai-SOFT

2023 VELY National Conference of Artificial Intelligence and
Software Engineering

Predicting Future Price of 18 Carat Gold in Iran: A
Long Short-Term Memory-Based Approach

Amirhossein Baradaran Masoumeh Bohlouli Mohammad Reza Jahed Motlagh
School of Electrical Engineering Department of Computer School of Computer Engineering
Iran University of Science and Engineering Iran University of Science and
Technology Alzahra University Technology
Tehran, Iran Tehran, Iran Tehran, Iran
A_baradaran@cmps2.iust.ac.ir M.bohlouli@student.alzahra.ac.ir jahedmr@iust.ac.ir

Abstract— With the escalating value of 18 carat gold in Iran, the imperative need for a price prediction model becomes evident to
facilitate informed investment decisions. This article introduces a novel approach utilizing Long Short-Term Memory (LSTM) for
forecasting future prices of 18 carat gold in Iran. The article begins by examining various types of kernels for support vector
regression (SVR) to determine the optimal kernel for predicting the price of 18 carat gold in Iran. Subsequently, it compares the
predictive performance of the LSTM model with SVR. Experimental results reveal the LSTM neural network's superior predictive
accuracy compared to SVR. The study proposes a one-day forecast range for 18 carat gold prices in Iran, emphasizing the LSTM-
based model's capacity to provide precise predictions. In conclusion, this paper firmly establishes that LSTM, recognized for its
exceptional performance in tackling complex prediction tasks, consistently outperforms traditional regression-based models.

Keywords—Forecast; 18 Carat Gold; Recurrent Neural Network; Long Short-Term Memory; Support vector regression
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Designing an Intelligent Ensemble System for
Phishing Website Detection

Yeganeh Sattari GholamAli Montazer
Information Technology Dept Information Technology Dept
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Tehran, Iran Tehran, Iran
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Abstract— As technology advances and electronic communication dominates our daily lives, protection against security threats
has become increasingly important. Phishing is a common cybersecurity threat that targets human vulnerabilities, tricking internet
users into accessing fake websites through communication channels such as email, SMS, or social media, ultimately benefiting the
attackers. Due to the evolving nature of phishing attacks, phishing detection has become a dynamic and challenging issue,
necessitating the development of countermeasures. This paper presents an ensemble classifier that combines Convolutional Neural
Network (CNN) and Long Short-Term Memory (LSTM) to detect phishing websites by extracting 18 URL-based textual features.
The proposed model was evaluated on a dataset comprising 60,000 samples, achieving an accuracy of over 96%. The model's response
time, including feature extraction and classification for each URL, is estimated at 12.4 milliseconds. This short response time justifies
the use of this system in real-time detection cases. Furthermore, a performance comparison between the designed system and another
approach demonstrates the superiority of the proposed approach.

Keywords— cybersecurity; phishing websites; machine learning; ensemble learning; Convolutional Neural Network (CNN);
Long Short-Term Memory (LSTM).
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Antimicrobial Peptide Prediction
using Multiple Encoding Techniques
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Abstract— Antimicrobial resistance presents a formidable global health challenge, driven by factors such as the misuse of
antibacterial agents and the evolution of resistant pathogens. This crisis has led to soaring healthcare costs and a need for innovative
solutions. Antimicrobial peptides, a diverse group of short amino acid chains, have emerged as promising alternatives to conventional
antibiotics. Leveraging machine learning algorithms in the identification and characterization of these peptides has expedited the
discovery process, reducing the reliance on time-consuming experiments. This paper introduces a novel approach to AMP
classification, consolidating multiple encoding techniques into a unified dataset. Four encoding methods, including amino acid
composition, pseudo amino acid composition, physicochemical properties, and Fourier transformation, are employed to enhance the
feature sets. Four diverse classifiers, including Logistic Regression, Random Forest, Decision Tree, and Gaussian Naive Bayes
contribute to the classification process. The Matthews Correlation Coefficient is used to evaluate classification performance. The
results of this research demonstrate that by unifying diverse encodings, it advances AMP classification accuracy and has the potential
to transform the field of antimicrobial peptide research.

Keywords— Antimicrobial resistance, antimicrobial peptides, encodings.
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Applying Domain Layer Normalization on Long-
Short Term Memory network for adaptive
Classification

Mohammad Amin Ghasemi
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Tehran, Iran
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Abstract— Recurrent based classification models often face challenges in achieving high performance when provided with
a limited amount of data. In such scenarios, if we have data for different related tasks, multi-task learning could be a useful
approach for leveraging their commonalities and differences to enhance the overall performance. Many existing works in multi-
task classification apply complex architecture for sharing related information and handling differences. In this study, we introduce
an innovative approach to address this issue by incorporating layer normalization into the model’s design, enabling effective control
of information flow. We refer to our model as Domain Layer Norm Classifier (DLNC). Additionally, we define task-specific
embeddings to further characterize each task and enhance performance. Despite its simplicity and lightweight design, our model
demonstrates robust generalization capabilities, even when trained on limited data. To validate our approach, we conduct fine-
tuning experiment on a new dataset, highlighting the adaptability and effectiveness of our model.

Keywords—Classification, layer normalization, multi-task learning, Recurrent neural networks, task embedding, fine- tuning
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Bridging Literary Eras: A Back-Translation
Approach to Making Shakespearean Text More
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Abstract—Language style transfer is the task of altering the stylistic characteristics of a text while preserving its original context.
This paper focuses on style transfer tasks aimed at reducing author-specific characteristics and enhancing readability for
contemporary readers. Our study centers on the transformation of Shakespearean texts for this purpose. Prior research has
demonstrated that back-translation, a two-step process involving translation to an intermediate language and translating back to the
original language, can be effective in achieving this objective. Leveraging translation engines, particularly their propensity to generate
text resembling everyday spoken English due to their training data, we employ this approach to create a dataset for training a
Sequence-to-Sequence (Seq2Seq) model enhanced with attention mechanism. Our results confirm the effectiveness of directly
applying the back-translation. Furthermore, in some cases where back-translation yielded suboptimal results, the existence of similar
training examples where it performed well aided our model in generating improved text compared to the target text.

Keywords—Style transfer, Back-Translation, Seq2Seq models, Attention mechanism

57



PP NGO § (5 g0 (i gh (o il a5 (ol of

Ai-SOFT

2023 VELY National Conference of Artificial Intelligence and
Software Engineering

A New Convolutional Mapping DNN for Sound
Source Localization Using Microphone Arrays

Elham Yazdankhah Salman Karimi
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Lorestan University Lorestan University
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Abstract— Sound source localization in noisy environments using microphone arrays is a challenging task that has attracted the
attention of many researchers. Using deep learning approaches by reformulating the sound source localization (SSL) obtained
superior performances in these kinds of classification tasks. In this work, a new model of a convolutional neural network with specific
extracted features is introduced to infer the direction of arrival (DOA) of a sound source in noisy conditions. Three types of
experiments (i.e., the volume of room, the distance of the sources, and the position of the microphone) are designed to examine the
generalizability of the proposed model. The results depicted that the proposed model is able to perform on the first two conditions by
achieving the highest accuracy in DOA estimation.

Keywords— Convolutional Neural Network, Deep Learning, Microphone Arrays, Feature Extraction, Sound Source
Localization.
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Sentiment Analysis of Cryptocurrency Data: BERT
vs. GPT-2 - A Comparative Study
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College of Engineering College of Engineering College of Engineering
University of Tehran University of Tehran University of Tehran
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nikoo.karimi@ut.ac.ir e.maani@ut.ac.ir a.fahim@ut.ac.ir

Abstract— This paper compares the two language models, BERT and GPT-2, in order to investigate sentiment in the
context of cryptocurrency text data. A dataset of cryptocurrency-related text from various sources is labeled using a zero-shot
classifier, and the BERT and GPT-2 models are fine-tuned on this dataset. The study evaluates the performance of BERT and
GPT-2 in sentiment classification tasks, considering metrics such as recall, accuracy, and F1-score. Results reveal that BERT
performs more effectively than GPT-2 in the area of understanding and classifying sentiment, specifically negative sentiment. The
study emphasizes the significance of model goals and design for achieving superior performance in natural language processing

tasks.

Keywords—sentiment analysis, BERT, GPT-2, cryptocurrency
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Tehran, Iran Tehran, Iran Tehran, Iran
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Abstract— Healthcare data is a valuable resource for research, analysis, and decision-making in the medical field.
However, healthcare data is often fragmented and distributed across various sources, making it challenging to combine and analyze
effectively. Record linkage, also known as data matching, is a crucial step in integrating and cleaning healthcare data to ensure data
quality and accuracy. Apache Spark, a powerful open source distributed big data processing framework, provides a robust
platform for performing record linkage tasks with the aid of its machine learning library. In this study, we developed a new
distributed data matching model based on the Apache Spark Machine Learning library. To ensure the correct functioning of our
model, the validation phase has been performed on the training data. The main challenge is data imbalance because a large amount
of data is labeled false, and a small number of records are labeled true. By utilizing SVM and Regression algorithms, our results
demonstrate that research data was neither over-fitted nor under-fitted, and this shows that our distributed model works well on
the data.

Keywords— Record Linkage, Data Matching, Apache Spark, Distributed Machine Learning
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Utilizing Speech Emotion Recognition and
Recommender Systems for Negative Emotion
Handling in Therapy Chatbots

Farideh Majidi Marzieh Bahrami
Computer Engineering Department Computer Engineering Department
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Abstract—Emotional well-being significantly influences mental health and overall quality of life. As therapy chatbots become
increasingly prevalent, their ability to comprehend and respond empathetically to users' emotions remains limited. This paper
addresses this limitation by proposing an approach to enhance therapy chatbots with auditory perception, enabling them to
understand users' feelings and provide human-like empathy. The proposed method incorporates speech emotion recognition (SER)
techniques using Convolutional Neural Network (CNN) models and the ShEMO dataset to accurately detect and classify negative
emotions, including anger, fear, and sadness. The SER model achieves a validation accuracy of 88%, demonstrating its effectiveness
in recognizing emotional states from speech signals. Furthermore, a recommender system is developed, leveraging the SER model's
output to generate personalized recommendations for managing negative emotions, for which a new bilingual dataset was generated
as well since there is no such dataset available for this task. The recommender model achieves an accuracy of 98% by employing a
combination of global vectors for word representation (GloVe) and LSTM models. To provide a more immersive and empathetic user
experience, a text-to-speech model called Glow-TTS is integrated, enabling the therapy chatbot to audibly communicate the generated
recommendations to users in both English and Persian. The proposed approach offers promising potential to enhance therapy
chatbots by providing them with the ability to recognize and respond to users' emotions, ultimately improving the delivery of mental
health support for both English and Persian-speaking users.

Keywords—speech emotion recognition, recommender system, therapy chatbot, deep learning
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Abstract— Studying the different types of cancer behavior against various therapies leads to various mathematical models.
Recently, the role of regulatory T-cells in the tumor microenvironment has been indicated to have significant results in general cancer
behavior. In this paper, one of the most recent mathematical models simulating cancer behavior in chemoimmunotherapy treatment
considering tumor cells, natural Killer cells, CD+ T-cells, circulating lymphocytes, IL-2 concentration, regulatory T-cells, and
chemotherapy concentration has been chosen for obtaining intelligent drug delivery utilizing Fuzzy control approach. This specific
type of controller provides a novel strategy for controlling such systems by gaining knowledge of the concepts of drug injection. The
results of available experimental tests lead to defining fuzzy rules to perform fuzzy controller, which is considered as one of the
advantages of this controller. The final controller design is inspired utilizing previous experimental tests. The main goal of this paper
is to apply a fuzzy control on one of the most recent models of cancer to derive the drug injection rates in chemoimmunotherapy with
the aim of reducing cancer cells.

Keywords— Cancer, Chemoimmunotherapy, Regulatory T-cells, Fuzzy Control, Fuzzy Rule Base.
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Abstract—Speech separation is difficult for people with hearing loss in crowded surroundings. Unfortunately, without knowing
which speaker the listener is referring to, hearing aids are unable to distinguish the main speaker from other distractions. For this
purpose, researchers are attempting to develop a binaural speech separation system by analyzing electroencephalography (EEG)
signals so that they can improve the quality of hearing aids. So far, various methods have been used to examine EEG, and one of the
methods that may be offered as a valuable method in this field is the application of information theory. Information theory was
introduced by Shannon in 1948, allowing researchers to investigate the processing, transfer, and storage of information
mathematically. Transfer Entropy (TE) is one of the concepts used in the theory of information to analyze EEG. Transfer entropy is
based on Wiener's principle, which is used to express the effect of one variable (such as X) to predict the future of another variable
(such as Y), which can itself be used in the definition as a suitable measure for mutual effects in different areas of the brain. As a
result, extracting the transfer entropy feature from EEG can check the effectiveness of this feature in speech separation. Therefore,
the purpose of this article is to classify electroencephalography signals into two groups: auditory attention to the left or right ear,
based on the feature of transfer entropy; and finally, using the Support Vector Machine (SVM), the level of accuracy, sensitivity, and
specificity for 20 normal subjects (40 signals in total, considering the left and right ears) is presented according to transfer entropy
feature so that the effectiveness of this feature can be addressed for the classification of auditory attention signals.

Keywords—auditory attention, classification, Electroencephalography (EEG), information theory, Support Vector Machine
(SVM), Transfer Entropy (TE)
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Abstract— Scene text detection, unlike documentary text detection, includes challenges such as a variety of text sizes,
backgrounds, fonts, and the proximity of two or more words to each other. In this paper, we first investigated the effect of skip
connections in a fully convolutional network on text detection and found that adding SkipConv modules in the path of skip connections
improves the performance of the network for text detection. We also proposed a post-processing operation on the output of the
network, which can easily separate closely related texts.

Keywords—scene text detection, skip-connection, receptive field
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Abstract— An ADS-B Out system effectively manages air traffic by using the information it receives from the installed systems
on airplanes and satellite systems and providing it to the air traffic controllers (ATCs). The ADS-B Out system sends information
such as position, altitude, heading, ground speed, vertical speed, call sign, and other information about the aircraft in certain intervals
of time to ground receivers and other aircraft. The availability and savings in receiving and processing data of the ADS-B Out system
promise to improve access to a wide range of information about aircraft. By using the machine learning (ML) algorithm, many
operational details can be decoded from the ADS-B Out system data, which are used to improve the air traffic control process. In this
paper by using ADS-B Out system data and ML techniques, several solutions are introduced for predicting the process of aircraft
landing, optimizing the occupancy of flight sectors, predicting flight paths, and identifying flight stages.

Keywords— ADS-B Out, machine learning, neural network, air traffic management, air traffic control
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Abstract— Convolutional neural networks (CNNs) have demonstrated remarkable performance in various tasks, but this
often comes at the expense of high computational costs and memory usage. Compression techniques, such as pruning and
quantization, are applied to reduce the memory footprint of CNNs and enable their deployment on resource-constrained edge devices.
Recently, explainable artificial intelligence (XAI) methods have been introduced with the purpose of understanding and explaining
Al methods. XAl can be utilized to gain insights into the inner workings of CNNs, such as the significance of different neurons and
weights in the overall performance of CNNs. This paper presents a unified approach for compressing CNNs using explainable
artificial intelligence (XAI). The proposed method calculates the importance scores of CNN parameters through a low computing cost
gradient-based XAI technique called Layer-wise Relevance Propagation (LRP). These scores are then used to compress the CNN
model; i.e. parameters with zero importance scores are pruned and the parameters with higher/lower scores are quantized with
high/low number of bits. The proposed approach is evaluated on two CNN models (VGG16 and AlexNet) on datasets such as FMNIST
and CIFARI10. The results show that the approach reduces the model size in convolutional layers by 81% while only decreasing
accuracy by around 15% compared to the state-of-the-art XAI-based compression method.

Keywords—Convolutional Neural Network, Compression, Explainable-Al
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Abstract— The rise of social media has fundamentally changed how people access news, with online platforms becoming
the primary source of information. COVID-19, caused by the SARS coronavirus 2, has had a global impact, leading to significant
social, economic, and psychological changes worldwide. Recently, there has been a surge in demand for COVID-19 information on
various platforms, but this has also given rise to the spread of misinformation on social media. Trusting and sharing false news
during a global health crisis can have serious consequences. To address this challenge, our study utilizes a dataset of social media
news related to COVID-19, meticulously annotated to distinguish between real and fake news. This study assessed five machine
learning and three deep learning models. Various text representation techniques were employed, including term frequency, term
frequency-inverse document frequency, and embeddings. Performance was evaluated using accuracy, precision, recall, F1-score,
and a Kappa test to determine statistical significance. The study also introduces an ensemble model with promising results. This
research is crucial in combating the spread of misinformation in social media and it's not limited to COVID-19 news; this approach
can be applied to detect fake news in different areas.

Keywords—COVID-19, deep learning, ensemble learning, fake news detection, machine learning, Persian fake news
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Abstract— Medical image classification is a critical task in modern healthcare, aiding in accurate diagnoses and treatment
planning. With the advent of Machine Learning (ML) and Deep Learning (DL) techniques, significant progress has been made in
automating this process. However, traditional ML and DL models often lack the capacity to infer causal relationships, which limits
their interpretability and generalizability. This paper presents a comprehensive analysis of the integration of causality in medical
image classification, particularyly, integration of causality in deep learning for the classification, utilizing two distinct datasets:
cervical cell images and CT scans of leg bones. Through rigorous evaluation, our approach demonstrates promising results with an
accuracy of 97.5% for cervical cell image classification and 92.5% for bone CT scans. This study underscores the transformative

potential of causality-driven techniques in advancing reliable clinical decision support systems.

Keywords— Medical Image Classification, Machine Learning, Deep Learning, Causality, Causal Inference.
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Abstract— Operator theoretic methods for learning, control and optimization of data driven dynamical systems based on
Koopman operators have shown great advances in recent years. In this paper we review these methods in diagnosis and control of
nonlinear and chaotic dynamical systems. The key idea is that the Koopman operator provides an infinite dimensional linear global
dynamic on function spaces which are defined on the phase space. The dynamic mode decomposition algorithm will provide a
dimensionality reduction to have a finite dimensional approximation of this operator. The approximation and control problems are
represented as (convex) optimization problems. A great advantage of these methods is that they provide tools for modeling and control
of highly complex systems from data without knowing the system. As an application of this approach we present two problems in
controlling the performance of robots. The first application deals with optimal control of a soft robot arm and the second one is a
framework for path planning optimization of moving robots based on harmonic functions. In addition, we give directions and novel
ideas for future research.

Keywords— data driven dynamical systems, Koopman operator, dynamic mode decomposition, robot control, harmonic
functions.

69



PP NGO § (5 g0 (i gh (o il a5 (ol of

Ai-SOFT

2023 VELY National Conference of Artificial Intelligence and
Software Engineering

Discovering SNP-disease relationships in genome-
wide SNP data using an improved harmony search
based on SNP locus and genetic inheritance patterns

Fariba Esmaili?, Zahra Narimani®", Mahdi Vasighi®

2 Department of Computer Science and Information Technology, Institute for Advanced Studies in Basic Sciences (IASBS), 45137-66731,
Zanjan, Iran.

* Corresponding author
f.esmaeili@iasbs.ac.ir (Fariba Esmaili)

narimani@iasbs.ac.ir (Zahra Narimani)
vasighi@iasbs.ac.ir (Mahdi Vasighi)

Abstract-- Advances in high-throughput sequencing technologies have provided accessibility to millions of measurements
from thousands of people. Single nucleotide polymorphism (SNP), known as the most common mutation in the human genome, is
proven to play an important role in the development of complex and multifactorial diseases. However, the study of synergic
interactions of different SNPs in explaining multifactorial diseases is very challenging due to the high dimensionality of data as well
as methodological complexities. Due to the diversity of the models underlying complex diseases, a multi-objective approach is
usually considered in existing solutions based on metaheuristic optimization algorithms such as harmony search. Previous studies
have provided evidence that using a multi-objective approach, is not sufficient to address complex disease models with no or low
marginal effect, i.e., models in which the neighbor solutions could not have contiguous fitness. This paper introduces a locus-driven
based harmony search (LDHS), an improved harmony search, focusing on using SNP locus information to initialize harmony
memories. Considering genetic inheritance patterns and the effect of SNP locus on increasing the potential of interaction between
those SNPs, a SNP grouping process is proposed. Using this SNP group information, the LDHS generates harmonies including
SNPs with a higher potential to interact in addition to random harmonies. Experiments on four hundred artificial data sets and one
real data set confirm that the proposed approach outperforms existing methods, especially in the case of high-order SNPs. The
proposed method is not limited to being used along with HS and can be used in any metaheuristic algorithm.

Keywords: Single Nucleotide Polymorphism, Epistasis interactions, Harmony Search, Genetic linkage, high dimensional data
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Abstract— Task scheduling is the most important requirement in cloud computing, which plays a vital role in enhancing
the quality of services and reducing power consumption and processing time. This paper presents a selfadaptive differential evolution
(SADE) algorithm for scheduling tasks in cloud computing. The proposed method models task scheduling as a multi-modal
optimization problem with the objectives of minimizing makespan and energy consumption. The experiments on scheduling
benchmarks show the superiority of the proposed method in most test cases compared with the peer methods.

Keywords— Cloud computing, task scheduling, resource management, self-adaptive differential evolution, makespan,
energy consumption
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