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Software Motion company was established in November 2022. The company is headquartered
in Suzhou (Jiangsu, China) and has offices in Shanghai, Suzhou and Hefei. The founding
member team comes from SenseTime and Huawei, and more than 70% of the employees have
a master’s degree or above. The company focuses on the mass production of advanced driving
assistance functions (ADAS functions) below L3, takes the high-computing driving computing
platform as the hardware core, and integrates full-stack algorithm software to provide
customers with system solutions. The company focuses on the active safety of mass-produced
vehicles, is committed to the mass production of ADAS, and provides drivers with a good
driving experience. While helping customers solve current functional problems, we are also
committed to working with customers to improve technology, performance and customer
experience. This entrepreneurial team from industry, with its deep understanding of ADAS
technology and rich experience, will bring the best intelligent driving technology to the
industry through an open cooperation model, so as to serve society.
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Applications of Deep Learning and Signal Processing Methods for the Diagnosis of :

Neurological and Psychiatric Diseases

Prof. Reza Boostani
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Metadata Management in Data-driven Companies

Dr. Serwah Sabetghadam

These days organizations rely heavily on data quality for orienting their business strategy
to market positioning. Lack of adequate metadata, named as data littering, leads to
difficulty in understanding, managing or reusing the data. Dealing with large amount of
data in data-driven companies raises the need to know where data originates from, how
is the quality, who is the data owner, and what is the history of the changes. Data littering
causes companies high expenses by incorrect interpretations, resulting in misguided
decisions or strategies. In addition, dealing with low-quality data can result in poor
productivity due to low trustability in data-driven decisions. Metadata management
helps an organization to find, understand and trust the right information to decide based
on the gained insight. It facilitates seamless data sharing between teams, departments,
and organizations. Furthermore, it enforces data governance, controlled data quality and
facilitated data discovery through data catalogue. In this talk main concepts of metadata
management in an enterprise company, including data governance, data lineage, data
quality and different roles and responsibilities related to metadata management is
presented.

Solere Gil)T jo 1wl )l cwliss IS oyl s o&ils 5l 1581 0 5 cwaige 4l j0 055 ol IS S o A3 5l g p0B ol 0g s S0
olBiils 511550 S o A3l 4y 3350 linl cgzinn (sloygige dice) )0 Budod dwldl jo Ssls delol i aupd oSS [0 gallS
&l wle, am alodlbl a5l 55, caads Do a5 Casl Sledbl aSly Glil )5 ane; ol i 5TU Wien
g o oXzls b olyl Bame lgie 4 Sae 188 plesl ey Ll il es,5 IS (Multimodal Information Retrieval)
(Big puzm sl ool [zl o 415 4 Jgnien Lin 51,0 Magenta o8 i jo ools Sal, 2l olgie 4y e8] .auils o 5en
G1,S Galize sla i oS0l Crowdsouring «sl ailu, aiz Sledbl STy liol adle 5,90 Slidss slo 4 .awaData)
ol ez gl sols o g el somins (gl

21

Ai-SOFFT 2024




1403 oloys 6 M4 = 381 05 (cwign 5 (5mo Gig Mol (31,8357 (rng

2nd International Conference on Artificial Intelligence and Software Engineering, 24-26 Dec. 2024

OleMb| jlxail pac j0 odd =S P S gean ogd g )LJ

Prof. Alireza Nematollahi

Prof. Alireza Nematollahi is a full professor of statistics at Shiraz University with over
25 years of experience in academia and research. He has made significant contributions
to the advancement of statistics education and research, publishing over 50 research
articles in renowned international journals and actively involved in numerous research
projects. His research interests are focused on probability theory, time series analysis,
stochastic processes, regression, and multivariate statistical analysis. In 2021, he and
some of his colleagues founded the Data Science major in the Master of Statistics program
in the Department of Statistics at Shiraz University, and he has been also working in this
field ever since. From 2016 until 2018, he was the president of the Iranian Statistical
Society and currently works as the editor-in-chief of the Iranian Statistical Association
Journal.
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A novel method for SVM samples reduction

Mohammad Hassan Almaspoor, A. Safaei, A Salajegheh, B. Minaei-Bidgoli

Abstract— The support vector machine is one of the best classification algorithms
that has been successfully used in many machine learning problems. Despite the
many capabilities of SVMs, they have certain weaknesses. Perhaps their main
drawback is the high computational cost in the large dataset. Because kernel training
has grown in size with datasets, this makes it impossible to use SVM even for a
moderate problem. In addition, in some cases, a large number of support vectors are
generated, which in practice means an increase in test and execution time. In this
paper, a method to reduce the training samples required for SVM training is
proposed, which does the training only by selecting a very small subset of training
data. This will reduce the time required for training and memory. Also, in this
method, the test and execution time will be reduced by reducing the number of
support vectors. In addition, in the dataset where there is an imbalance in the number
of class samples and there is a tendency for the majority class, the proposed method
creates a balance in the two class samples, which makes it possible to use this
method, used in unbalanced datasets. The experimental results show that the
proposed method, despite a significant reduction in training time and memory
requirements, has an acceptable accuracy compared to conventional methods.

Keywords— Support vector machine, Linear independency, Large-scale learning,
Classification, Sampling
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An Approach for Building Feature Graphs in
feature selection algorithms

Seyed Mojtaba Saif

Abstract— Graph-based methods have recently gained significant attention in
feature selection due to their ability to effectively capture complex relationships
between features through graph topology. Most existing methods rely on graph
theory and search techniques to identify high-quality feature subsets. However, the
construction of an appropriate feature graph—an essential component for achieving
optimal feature subsets—has been relatively overlooked. To address this limitation,
this paper introduces a novel mechanism for representing relationships between
features, along with a new graph-based unsupervised feature selection method.
Additionally, a novel approach for identifying key nodes within the feature graph is
proposed. The algorithm begins by constructing the feature graph without requiring
specific parameters. It then detects communities within the graph, where the
members of each community elect representatives for the final feature subset.
Experimental results demonstrate the effectiveness of the proposed algorithm,
highlighting the importance of accurate relationship representation in feature
selection.

Keywords— Data mining, feature selection, graph theory, classification
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A Comparative Study of Ensemble Learning
Techniques for Report-Based Bug Localization

Shayan Motallebipour!, Mohammad Hadi Sadreddini?, Mostafa Fakhrahmad

Abstract—Report-based software bug localization i1s a task in software
maintenance, aimed at identifying the source files responsible for reported bugs.
Automating this process can greatly reduce the manual effort required, decrease
errors, and save time in the debugging process. This paper assesses the performance
of several ensemble learning methods for bug localization, utilizing a diverse set of
base learners, including K-Nearest Neighbors, Decision Tree, Multi-Layer
Perceptron, Naive Bayes, Logistic Regression, and TabNet, and implements
ensemble techniques such as bagging, boosting, and Random Forest, comparing the
effectiveness of individual base learners against various ensemble methods, as well
as the performance of different ensemble techniques applied to the same base
learners. To mitigate data leakage, we identify and articulate the requirements for
train-test splitting specific to this task and propose a grouped rolling-window cross-
validation strategy, thereby establishing a more robust evaluation framework.
Experimental results indicate that ensemble techniques improve the performance of
various base models, with bagging consistently outperforming other methods, while
AdaBoost occasionally underperforms. Random Forest stands out as the top-
performing ensemble when using decision trees as base learners. Among the
implemented models, Bagging-TabNet demonstrates the best performance, though
it slightly lags behind state-of-the-art models.

Keywords—Bug Localization, Ensemble Learning, Information Retrieval, Cross-
Validation
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The Need for Telehealth and Tele-Educationon
in Optimizing Measles Surveillance and
Reducing Healthcare Costs

Owrang Eilami, Neda pouralimohamadi, Fardin Karbakhsh Ravari, Ali Rafiei,
Atefeh Amiripour

Abstract— Traditional methods of measles surveillance often rely on passive
reporting systems, which can be inefficient and prone to delays. Telehealth platforms
enable real-time data collection and analysis, facilitating a more proactive and
responsive approach to outbreak management. Additionally, tele-education tools can
empower healthcare providers with the knowledge and skills necessary to accurately
identify and manage suspected measles cases, minimizing the need for costly and
time-consuming diagnostic testing. This cross-sectional study, conducted in Fars
Province, Iran, aimed to investigate measles prevalence among patients presenting
with maculopapular eruptions and explore the role of primary care physicians in
correctly identifying suspected cases. The findings highlight the importance of
contact history in guiding clinical decisions regarding measles testing, but also
underscore the potential for telehealth and tele-education to further optimize measles
surveillance and reduce healthcare costs.

Keywords: Measles, Outbreaks, Surveillance, Tele-education, Telehealth
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In-silico Analyses for Finding Potential Key
Genes and Pathways Associated with Guillain-
Barré Syndrome Using Computational Tools

Mahdi Malekpour, Shaghayegh Khanmohammadi, Fahimeh Golabi

Abstract—Guillain-Barré syndrome (GBS) is an immune-mediated neuropathy
associated with infection and vaccination. Although numerous genes and proteins
are linked to GBS, the pathogenesis of GBS remains poorly understood. This study
aims to elucidate the underlying pathomechanisms of GBS using bioinformatic
tools. We sourced GBS-related genes from NLP databases, literature, and datasets
of previous studies. A protein-protein interaction (PPI) network using these genes
was constructed, and hub genes were identified through centrality parameters.
Additionally, we created a pathway-pathway interaction network through
enrichment analysis to decipher GBS complexity and associated pathways. A gene-
disease network was also developed to explore the molecular connection between
GBS and other diseases. The study identified 611 unique genes and proteins
associated with GBS. Key hub proteins in the PPI network included AKT
serine/threonine kinase 1 (AKT1), tumor necrosis factor-a (TNF-a), CD4, albumin
(ALB), and JUN. The pathway-pathway interaction network highlighted
significantly enriched pathways like allograft rejection, graft versus host disease,
inflammatory bowel disease (IBD), coronavirus disease, and necroptosis signaling.
Shared genes and proteins with GBS were found in autoimmune, viral, and
infectious diseases, including multiple sclerosis, IBD, and tuberculosis. Common
biological pathways between GBS and other diseases involved cellular response to
lipopolysaccharides and cytokines, and regulation of inflammatory response. Our
findings reveal molecular links between GBS and various pathways and diseases,
including SARS-CoV-2, that could be used for novel preventative and therapeutic
strategies and highlighting a new frontier in GBS research and treatment.

Keywords: Guillain-Barré syndrome, GBS, Pathogenesis, In-silico analysis,
Gene-Disease network
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OCD Severity Based on EEG Signals
Romina Rezaei Mazinani, Adel AbbasZare, Zahra Ghanbari

Abstract—CObsessive Compulsive Disorder (OCD) is a mental condition that
causes constant thoughts to perform repetitive activities. It may occur in different
aspects and different severities. Determination of OCD severity can help to choose
more effective treatments. Rule-based Representation Learner (RRL) is a recently
introduced method, for solving rule-based models issue, i.e. difficulty in
optimization, especially in the case of large scale datasets. RRL solves the problem
by learning interpretable non-fuzzy rules. Additionally, “gradient grafting” was
proposed to improve the RRL performance, and was used as a new training approach
that can directly optimize the discrete model using gradient descent. Due to the
astonishing features of RRL, in this paper we propose applying this method to OCD
data. An open-source dataset is used for this study which contains EEG, eye-tracking
and vegetatics from 32 OCD patients. Three severity classes including low,
intermediate and high are defined based on Y-BOCS scores. Applying RRL to EEG
data results in the accuracy of 93.83% which outperforms previous work.

Keywords—RRL, OCD, OCD severity, classification, EEG
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A FusionU-Net-based Framework for Brain
Tissue Segmentation of MRI

Ali Monfaredi, Arash Moslemi, Zahra Ghanbari

Abstract— Skull-stripping, the process of removing non-brain tissue from
magnetic resonance (MR) brain scans, is a crucial step in many medical imaging
tasks. Despite the development of numerous techniques to address this challenge,
existing methods often struggle with the substantial variability inherent in MR
images. In this paper, we propose a novel approach for skull-stripping using the
FusionU-Net model, combined with a robust data augmentation pipeline. The
method is evaluated on the NFBS public database, with 3,000 training images and
998 and 1,000 images in the validation and test datasets, respectively. This data
augmentation pipeline, incorporating techniques like random flipping and rotation,
plays a crucial role in enhancing model robustness and generalization by mitigating
overfitting and increasing the diversity of training data. The proposed approach
achieves a Dice score of 97.10 and an IoU value of 94.82 on the test data.
Additionally, our method significantly reduces execution time compared to previous
methods. Results are further validated through comparisons with other widely used
skull-stripping methods, including Brain Surface Extraction (BSE), ANTS,
ROBEX, etc. The segmentation quality achieved by FusionU-Net outperforms
classical approaches, highlighting its effectiveness and efficiency for brain tissue
segmentation.

Keywords—Brain segmentation, Data Augmentation, FusionU-net, MR Images,
Scalp Stripping
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Application of Machine Learning Techniques 1n
Sepsis Mortality Prediction

Mahyar Mohammadian, Parsa Haghighatgoo, Salar Rahnama, Hosein Khajeh,
Somayeh Afrasiabi

Abstract— Sepsis, a life-threatening condition resulting from an infection,
remains one of the leading causes of mortality in critically ill patients. Early
identification of high-risk patients is essential for timely intervention, which can
significantly improve survival rates. This study explores the use of machine learning
(ML) models, specifically XGBoost, Random Forest, and a Stacked ensemble
model, for predicting sepsis-related mortality using the MIMIC-III critical care
database. The research compares the performance of these models based on accuracy
and AUC-ROC scores. After hyperparameter tuning, XGBoost achieved the highest
performance with an AUC of 83.96% and an accuracy of 85.29%. This paper
demonstrates the potential of machine learning models as effective tools for
supporting clinical decisions in sepsis mortality prediction.

Keywords— Sepsis, Machine Learning Models, MIMIC III, Mortality Rate,
Prediction
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EMCTNet: EGFR Mutation Detection from CT
Images in NSCLC Patients Using EfficientNet
Model

Mahsa Bahrami, Mansour Vali

Abstract— Lung cancer is a common disease and is considered the leading cause
of cancer-related death. Early detection and treatment are essential to reduce the
mortality and morbidity rate. Epidermal growth factor receptor (EGFR) mutation is
a critical factor in the treatment of non-small cell lung cancer (NSCLC) patients. So,
an accurate, automatic, and convenient method is needed for EGFR mutation
detection in NSCLC patients. In this paper, we developed a novel method for EGFR
mutation detection from CT images called EMCTNet. Firstly, we pre-processed the
lung nodules in the CT images and then fine-tuned the EfficientNet-B1 to extract
salient features from lung nodules. Finally, each patient is classified as a mutant or
wild-type EGFR category. To overcome the imbalanced learning problems, we
generate balanced batches with a random oversampling method. The performance
of our proposed method was validated on NSCLC Radiogenomics TCIA data with
211 patients in a stratified 10-fold cross-validation manner. The accuracy and the
area under the curve of the proposed method achieved 86.78% and 0.74,
respectively. Our results showed the effectiveness of deep learning methods in
automatically detecting EGFR mutations in NSCLC patients.

Keywords— EGFR mutation, Lung nodules, CT images, EfficientNet-Bl,
NSCLC.
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Changes of Functional Brain Network
Characteristics during Continuous Performance
Test in Children with and without Attention-
Deficit/Hyperactivity Disorder

Faeze Ghanbari, Golnaz Baghdadi, Mohammad Ali Nazari

Abstract— Brain regions interact through different types of connectivity. Our
aim was to investigate the changes of the brain network during a visual continuous
performance test (VCPT).

Nineteen ADHD and healthy children participated in this study. Two brain
network features, local and global efficiencies, were extracted using EEG phase
synchronization. The changes of these features and some behavioral indices were
investigated at the end of the VCPT with respect to its beginning.

The changes of the Alpha band local efficiency in ADHD children was higher
than that of in control subjects (p<.05). Delta band global efficiency increased at
the end of the VCPT with respect to its beginning in control group, and decreased
in ADHD subjects (p<.05).

Analyses showed some differences between control and ADHD children in brain
networks features. The dynamic of these features also changed during the
performing of the VCPT. The pattern of changes was also different between
control and ADHD groups.

It is suggested that the short attention span in ADHD children may be because of
abnormal changes in functional brain network characteristics. Therefore, looking
for methods to change the brain networks connectivity would be worth
investigating to treat ADHD symptoms.

Keywords—Local Efficiency, Global Efficiency, Connectivity, Phase
synchronization, EEG, ADHD
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VIT-CNN: Leveraging a hybrid convolutional
neural network and vision transformer for
Alzheimer’s disease classification based on

EEG signal

Mohammad Reza Sheikh, Nava Eslami, Maliheh Sabeti, Reza Boostani

Abstract— Alzheimer's disease is a prevalent and progressive neurodegenerative
condition, primarily associated with cognitive impairments in aging populations. At
present, there is no established standardized treatment for Alzheimer’s. As a result,
the treatment strategy focuses on identifying key indicators for timely detection and
preventing the progression of the condition. EEG is a valuable tool for identifying
alterations in brain function during the early phases of Alzheimer's. Machine
learning and deep learning methods can be applied to analyze EEG signals based on
the detection or non-detection of Alzheimer's. These methods extract significant
characteristics from the brainwave data. This article presents a new framework for
classifying Alzheimer’s based on EEG signals. At first, EEG signals are pre-
processed and converted to spectral images. Then a vision transformer and a hybrid
method based on convolutional neural network and vision transformer are utilized
for classification. The performance of the proposed models is assessed using
different performance measures. The results show the model's effective
classification of the time-frequency representations of EEG signals, exhibiting high
accuracy and balanced performance across all metrics.

Keywords— Alzheimer’s disease, Electroencephalography, deep learning, vision
transformer, Residual Neural Network
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A data driven criterion for uniform coverage in
mult1 agent systems and path planning problems
based on Koopman operator and ergodicity

Abolfazl Shabani, Roshanak Partoazar

Abstract— Achieving uniform coverage in multi-agent systems such as sensor
networks and robotic path planning problems is crucial for efficiency and
effectiveness of the arrangements and desired tasks. In this paper we present a data
driven criteria for uniform coverage of multi-agent systems or robotic path plannings
in an environment based on ergodicity properties of the governing dynamics and the
spectral properties of associated Koopman operator. Finally, we propose an ergodic
control condition to ensure such a uniform covering.

Keywords—uniform coverage problem, multi-agent systems, robot path planning,
Koopman operator, ergodicity, data driven dynamical systems.
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XSS GraphAttention: A Graph Attention
Network Approach for Enhanced Detection of
Cross-Site Scripting Attacks

Melika Zare, Javad Moradi, Sattar Hashemi

Abstract— Cross-Site Scripting (XSS) attacks continue to be among the most critical
and damaging cyber threats, as highlighted by the OWASP Top 10 report, despite
extensive efforts by security experts to detect and mitigate them. Attackers exploit
XSS wvulnerabilities to steal sensitive user information, alter website content
deceptively, and execute browser-based exploits. Therefore, effective detection of
XSS attacks is essential to prevent financial and personal harm to both users and
organizations. XSS detection techniques can be broadly categorized into signature-
based and behavior-based approaches. While signature-based methods are effective
only against known attacks, behavior-based methods can also identify unknown
attacks, making them more crucial given the diversity of XSS techniques. Machine
Learning and Neural Network methods are commonly used in behavior-based
detection. The rich information structure provided by graphs, when combined with
these methods, makes them highly effective in detecting attacks. This paper presents
XSS _GraphAttention, a model based on Graph Neural Networks (GNNs) that
leverages a Graph Attention Network (GAT) to detect malicious XSS scripts
embedded in user-submitted content. Our model operates as a server-side prevention
mechanism comprising three primary phases. The first phase involves input
preprocessing, which standardizes user inputs to ensure consistent analysis. In the
second phase, a graph is constructed from the preprocessed data to capture structural
relationships. Lastly, the GAT-based graph neural network is trained on this graph,
optimizing its capability to identify potential threats effectively. Experimental
results indicate that XSS GraphAttention effectively detects a wide range of XSS
attacks, achieving an accuracy of 99.26, thereby demonstrating its potential as a real-
world solution.

Keywords—Behavior-Based Detection, Graph Attention Network, Graph Neural
Network, Web Security, XSS Attacks
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High-performance Implementation of an Image
Enhancement Algorithm

Amin Mokaddar Daemdoost!, Asadollah Shahbahrami!, Nima Esmi?*?

Abstract—The quality of images often acquired in various environmental
conditions, such as nighttime and low illumination, is degraded. Low-light images
captured in either low or nonuniform illumination environments contain a
compressed dynamic range that can be improved to better understand detailed
information. Many enhancement algorithms exist for low-light or dark images;
however, some are computationally intensive, making them difficult to use in real-
time scenarios. For example, an algorithm that includes local and global
enhancements involves steps such as color space conversion from RGB to HSV,
local enhancement using blurring, subtracting blurred channels from the original
channel, and sharpening functions. This algorithm was implemented on the CPU
platform using OpenCV functions to profile its performance. The blurring part was
identified as the most time-consuming, accounting for about 39% of the total
runtime. To accelerate this algorithm, the most time-consuming parts—blurring,
masking, and sharpening—were implemented on the GPU platform using the CUDA
parallel programming model. Experimental results show that the speedup of up to
9x and 3% for kernel-level and application-level are achieved over the CPU
implementation, respectively.

Keywords—Low-light and dark image enhancement algorithms, GPU, CUDA,
Convolution and blurring functions
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A Brief Review on Causal Discovery in Time
Series

Somaye Taherifar, Zohreh Azimifar, Mohammad Taheri

Abstract— Temporal data, which captures sequential observations of complex
systems over time, is a common data structure generated across diverse fields,
including industry, healthcare, and finance. Uncovering the causal relations within
such data 1s highly beneficial for numerous applications. In this review, we present
some key concepts, models, and algorithms developed to date for discover causal
relationships from observational time series data. To do this, we first introduce the
common approach used in causal discovery literature and then explore various
methods categorized by approach: Constraint-based methods, Score-based
approaches, FCM-based approaches and Granger causality-based approaches. From
this review, we conclude that causal discovery in time series data remains an active
research area. with continual development of new methods across all approach
categories, and no single family or method is universally optimal. Each approach
depends on assumptions that may or may not be hold for specific datasets.

Keywords— Temporal Causal Discovery, Granger Causality, Causal Graph,
Temporal Convolutional Networks.
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Investigating the (non)-Impact of Customizing
Knowledge Bases of Artificial Intelligence-
Driven Robot on Language for Specific
Purposes Learning

Reza Dashtestani, Saeed Khazaie, Elahe Khajouiy Mirzade

Abstract—Arttificial Intelligence which promotes augmentation of social
humanoid robots is influencing academic and professional lives. Chatbots have
flourished in language classrooms of higher education; that is, real conversations
proceed in target language learning. Knowledge bases, as the core of Artificial
Intelligence, are the point of departure for learning Language for Specific Purposes.
As such, Artificial Intelligence-driven robots show great promise for reproducing
factual entities. However, scarce attention has been devoted to the idea of
customizing knowledge bases in classrooms of English-as-a-Foreign Language
universities. This interventional study investigates the probable impact of
customized Artificial Intelligence-driven robots in learning Language for Specific
Purposes by collecting data through a parallel design among 596 collegiate students
from five countries. The findings revealed that customized Artificial Intelligence-
driven robots were sound channels of communication in learning university English
skills. This study presents the theoretical underpinnings of Artificial Intelligence-
driven robots for learning Language for Specific Purposes, describes the employed
Artificial Intelligence module, presents procedure, as well as findings and
implications.

Keywords—artificial intelligence, knowledge base, robot, language for specific
purposes
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A Proposed Recommender System for Dental
Care Treatments Based on Ensemble Learning

Nasrin Gholami, Seyed Mostafa Fakhrahmad

Abstract— This study utilizes the 2015-2016 National Health and Nutrition
Examination Survey (NHANES) dataset to construct a comprehensive and unified
dataset, that integrates data from multiple sections. Following essential
preprocessing steps, we implement a range of conventional machine learning
algorithms alongside ensemble methods to develop a recommendation system for
oral and dental health care. This system assesses patient health conditions to suggest
the necessity of dental visits. By analyzing patterns and trends within the dataset,
our system can provide personalized recommendations, potentially improving oral
health outcomes. Our results underscore the superior performance of ensemble
models, particularly the stacking method, demonstrating their effectiveness and
reliability over traditional machine learning models.

Keywords—  Ensemble  Learning,  Stacking  Model, Dental Care
Recommendations, NHANES Dataset, Machine Learning in Dentistry
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Detection of Melanoma Ulceration: A
Comparative Analysis of Convolutional Neural
Network Transfer Learning Techniques

Mohammad Amini, Hossein Mohammadi

Abstract— Melanoma, a severe form of skin cancer, necessitates early detection
to mitigate metastasis risks and facilitate effective treatment. A crucial determinant
in melanoma staging is ulceration, which significantly impacts prognosis and
therapeutic strategies. This study represents the inaugural empirical application of
advanced artificial intelligence techniques specifically aimed at detecting ulceration
in melanoma lesions. This marks a significant advancement in the field of
dermatological diagnostics. In this investigation, four state-of-the-art transfer
learning convolutional neural networks, namely ResNet50, DenseNet121, VGGI11,
and EfficeintNet-B4 were utilized to analyze and classify melanoma data. Given the
challenge of unbalanced data within the dataset, which consisted of a limited number
of ulcerated cases, extensive data augmentation techniques were implemented to
enhance model performance. This was done to ensure robust generalization across
varied image conditions. This approach enabled a comprehensive comparative
evaluation of the networks’ effectiveness at identifying ulcerated lesions. The results
indicate that all four models achieved accuracy exceeding 85%; however,
EfficientNet-B4 demonstrated superior efficacy, attaining 96% accuracy in
distinguishing ulcerated lesions. This research underscores the critical importance
of leveraging Al methodologies in the clinical analysis of melanoma. This could
transform treatment decision-making by providing dermatologists with enhanced
tools for surgical planning and patient management.

Keywords—CNN, ulceration, melanoma, transfer learning, ResNet, DenseNet,
VGG
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Finding The Potential Accepted Answer On
Stack Overflow: a Text Mining Approach

Masoud Jamshidiyan Tehrani, Parham Arjomand, Sina Haghighat

Abstract— Stack Overflow has been the first website developers look at to find
their answers. Many questions asked on Stack Overflow have several answers but
don’t have an accepted answer. It confuses users and causes people with the same
question to doubt the existing answers and spend more time searching online for the
solution. We aim to improve Stack Overflow by detecting the potential solution to
questions with no accepted answers. Specifically, our proposed method investigates
all submitted answers and proposes one as the potential solution to help the
questioner and Stack Overflow find the best answer. In this paper, we use text mining
to extract 13 different features from 15464 questions, 37275 answers, and 72025
comments on Stack Over flow posts and then pass them to machine learning models
to predict the best answer. This paper only uses English texts. Our proposed method
achieved 71% accuracy and 70% F1-score.

Keywords: Stack Overflow, Data Mining, Text Mining, Machine-Learning,
Sentiment Analysis
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Bridging Heterogeneous Data Silos: A Vertical
Federated Learning Approach with Additive
Secret Sharing for Cardiovascular Prediction

Mohammadamin Ahanin, Pirooz Shamsinejad, Mohammad Zare

Abstract—This study proposes a novel approach to overcome data silo challenges
in healthcare by applying Vertical Federated Learning (VFL) with additive secret
sharing for cardiovascular disease prediction. Using the UCI Heart Disease dataset,
specifically the Cleveland and Hungarian datasets, our framework enables
collaborative training across institutions with vertically partitioned patient data.
Each institution trains a Convolutional Neural Network (CNN) on its localized data,
contributing distinct patient features without sharing raw data. Secure aggregation is
achieved through Secure Multi-Party Computation (SMPC) and additive secret
sharing, ensuring compliance with privacy regulations while preserving model
utility. Our global model demonstrates promising results in predicting
cardiovascular risk, evaluated using metrics like Fl-score, ROC-AUC, and
precision-recall, showcasing VFL's potential in healthcare applications.

Keywords—Vertical  Federated Learning, Additive  Secret  Sharing,
Cardiovascular Disease Prediction, Healthcare Data Silos, Convolutional Neural
Network
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Analyzing traffic congestion based on number
of vehicles: A study Using Random Forest,
AdaBoost, and XGBoost algorithms

Armin Saadatpour, Mohsen Shahriari

Abstract— Traffic congestion is a growing challenge in urban areas, with
increasing vehicle numbers leading to delays, pollution, and inefficiencies in
transportation systems. Addressing this issue requires advanced analytical tools to
predict and manage traffic flow accurately. One of the primary challenges in traffic
analysis is the ability to process large, dynamic datasets and generate reliable
predictions that can be implemented in real-time traffic management systems. In this
study, we utilize data collected through a computer vision model capable of
detecting four classes of vehicles: cars, bikes, buses, and trucks. The dataset, titled
"Traffic Prediction Dataset", was published by Kaggle and provides a
comprehensive view of traffic patterns based on vehicle counts. Using this dataset,
we apply machine learning algorithms—Random Forest, AdaBoost, and
XGBoost—to analyze and predict traffic congestion. Our comparative analysis
shows that while both Random Forest and AdaBoost deliver satisfactory results,
XGBoost outperforms them, achieving perfect accuracy, precision, recall, and F1-
scores. The findings suggest that machine learning, particularly XGBoost, holds
significant potential for enhancing traffic congestion prediction, aiding in
transportation analysis, and improving overall urban mobility systems.

Keywords— Transportation Analysis, Traffic Congestion, Machine Learning, ,
Random Forest, XGBoost, AdaBoost
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Enhancing High School Mathematics
Education: The Role of Artificial Intelligence in
Personalized Learning and Instructional
Efficacy

Bahareh Sadeghi

Abstract— This research investigates how Al-enhanced gamification affects
student.

Keywords— Influence, Gamification, Model, Motivation, Artificial Intelligence,
Learning, High School .
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An ECC-based Fault Tolerance Approach for
DNNs

Mohsen Raji, Mohammad Zaree, Kimia Soroush

Abstract—Deep Neural Network (DNN) has achieve great success in solving a
wide range of machine learning problems. Recently, they have been deployed in
datacenters (potentially for business-critical or industrial applications) and safety-
critical systems such as self-driving cars. So, their correct functionality in the
presence of potential bit-flip errors on DNN parameters stored in memories plays
the key role in their applicability in safety-critical applications.

In this paper, a fault tolerance approach based on Error Correcting Codes (ECC),
called SPW, is proposed to ensure the correct functionality of DNNs in the presence
of bit-flip faults. In the proposed approach, error occurrence is detected by the stored
ECC and then, it is correct in case of a single-bit error or the weight is completely
set to zero (i.e. masked) otherwise. A statistical fault injection campaign is proposed
and utilized to investigate the efficacy of the proposed approach. The experimental
results show that the accuracy of the DNN increases by more than 300% in the
presence with Bit Error Rate of 10! in comparison to the case where ECC technique
is applied, in expense of just 47.5% area overhead.

Index Terms-- Embedded systems, Uncertainty, Reliability, Performance, Deep
convolutional neural network, Error correction.
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A Proposed Approach to Detection of Phishing
Websites Using URL-Based Features

Nasim Yazdanjo, Mostafa Fakhrahmad

Abstract—Phishing, a prevalent social engineering attack, targets users' sensitive
information by mimicking legitimate websites to deceive users into divulging
personal data. Despite various detection techniques, zero-day phishing attacks
remain challenging to identify. This study aims to improve phishing detection
through advanced feature selection methods and ensemble machine learning
techniques. We propose a novel approach that integrates multiple feature extraction
models, including LIME, Kernel SHAP, Tree SHAP, and Information Gain, to
enhance feature selection and improve classification accuracy. Three datasets—
ISCX-URL-2016, Hannousse & Yahiouche, and UCI—were utilized for evaluation.
The ensemble learning techniques of voting and stacking were employed, combining
classifiers including Random Forest, XGBoost, and Support Vector Machine(SVM).
Results indicate that our stacking-based model outperforms traditional methods,
achieving high accuracy across various datasets. This approach demonstrates the
potential for robust detection of phishing websites with reduced computational
complexity.

Keywords—Phishing, Machine Learning, Ensemble, Feature Selection,
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Enhanced Outlier Detection in Microarray Data:
A Variational Autoencoder Approach with
Bayesian Optimization

Aliakbarpoor Yasaman, Parvinnia Elham

Abstract— The increasing integration of deep neural network methods in recent
research has significantly contributed to the growing popularity of outlier detection
tasks, as these advanced techniques offer enhanced capabilities for identifying
anomalies in complex and high-dimensional datasets. Various techniques, such as
clustering-based, distance-based, and density-based methods for outlier detection,
have been introduced in recent years. Variational Autoencoders (VAEs) have
emerged as a powerful tool for outlier detection, leveraging their capacity to model
complex data distributions. However, VAEs exhibit a certain level of complexity,
necessitating meticulous adjustment of hyperparameters. This complexity raises the
risk of overfitting, particularly in the context of those datasets dealing with high
dimensionality, which can result in unreliable outlier detection outcomes. In the
proposed technique after special steps of preprocessing, we define a VAE
architecture and then set up a Bayesian optimization to tackle with the problem of
adjusting hyperparameters. After running the Bayesian optimization and we evaluate
our model on outlier detection in two benchmark microarray datasets including
Leukemia and DLBCL from Gene Expression Omnibus database. In conclusion,
our technique demonstrates superior performance in outlier detection, achieving an
exceptional F1 score that outperforms several recent studies in the field.

Keywords—outlier detection, variational autoencoder, bayesian optimization,
unsupervised, microarray
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A Multi-Representative Approach for Spike
Sorting based on Micro-Clusters

Sobhan Siamak, Reza Boostani, Eghbal Mansoori

Abstract— Spike sorting, a vital process in neuroscience research, enables the
identification and clustering of action potentials from individual neurons in complex,
extracellular recordings. Accurately distinguishing these spikes is essential to
advancing our understanding of neural activity, yet traditional algorithms struggle
with overlapping signals and varying densities in high-density, multi-neuron
recordings. This research introduces MR Stream, an innovative and robust approach
that combines online and offline clustering techniques to improve spike sorting
accuracy. The MR Stream method integrates Micro-Cluster structures to handle real-
time data streaming alongside a modified Clustering Using Representatives (CURE)
algorithm for offline refinement. This dual approach enables MR Stream to manage
dynamic, high-throughput data, achieving superior accuracy over standard
unsupervised clustering methods such as DBSCAN, OPTICS, and MeanShift.
Evaluation of real-world dataset demonstrates MRStream’s exceptional capability
to capture diverse spike shapes and clusters them, overcoming the common
limitations of well-known unsupervised clustering approaches in terms of spikes. By
providing a highly adaptable and reliable spike sorting solution, MRStream has
significant potential for advancing spike sorting applications in neuroscience and
enabling more precise analysis of neural signals.

Keywords— Spike Sorting, Unsupervised Clustering, MRStream, Micro-Clusters,
CURE
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Toward Transformers for Accurate COVID-19
Detection using Chest X-Ray Images

Faezeh Mirzaee, Arash Khosravi ,Ahmad Azarnik

Abstract— This study presents a novel approach for feature extraction in medical
images utilizing Vision Transformers (ViTs). Since ViTs benefit from diverse data,
the method incorporates data augmentation techniques like rotation and zooming to
enrich the dataset. The core approach involves segmenting the image into fixed-size
patches, converting each patch into a vector representation, and incorporating
positional information to capture spatial relationships. These enhanced patch
representations are then fed into a standard transformer encoder for progressive
extraction of high-level features from the medical image. This improved feature
extraction has the potential to contribute to more accurate diagnoses. Furthermore,
the proposed method achieves superior performance compared to various
classification methods on a specific task. It achieves the highest scores across all
metrics (precision, recall, F-score, and accuracy), surpassing a basic Support Vector
Machine by over 1.3 in accuracy. These results suggest the promise of our method
for medical image classification problems.

Keywords— Vision Transformers, Vits, Feature Extraction, Medical Images,
Data Augmentation, Image Segmentation, Transformer Encoder

53

Ai-SOIFT 2024



1403 slass 6 I 4 — 3l i stige 5 seyinn pd sllall i ol A5 g
2nd International Conference on Artificial Intelligence and Software Engineering, 24-26 Dec. 2024

Machine Learning-Based Denoising of IMU
Data: Leveraging Random Forests to Improve
Navigation Accuracy

Alireza Dehghani, Sajjad Taghvaei, Ramin Vatankhah

Abstract This paper presents a Random Forest-based approach for denoising
simulated inertial measurement unit (IMU) signals to improve positioning accuracy
in navigation applications. Using a simulated 6-axis IMU dataset with bias and noise
variations based on Angle Random Walk (ARW) and Velocity Random Walk
(VRW) characteristics, we created both high-accuracy (label) and low-accuracy
(input) IMU data. Our method uses a sliding window to extract features and trains a
Random Forest model to reconstruct high-accuracy IMU data from noisy inputs.
Experimental results show significant noise reduction and enhanced positioning
accuracy, demonstrating the potential of machine learning for IMU denoising in
navigation systems.

Keywords IMU, Random Forest, Inertial Navigation, Machine Learning,
Denoising
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TLRNet: Estimating Individual Treatment
Effect based on Local Information and Single
Learner Structure

Ali Haghpanah Jahromi, Mohammad Taheri, Zohreh Azimifar

Abstract— Causal inference has become a central issue across various fields,
including computer science, statistics, economics, education, healthcare, and
medicine. The broad applicability of this discipline has garnered increased research
funding and attention. In recent years, the estimation of causal effects from
observational data has gained traction due to the vast amounts of collected data and
the lower costs compared to randomized controlled trials. Advances in causal effect
estimation methods have enhanced service personalization tools. For instance, these
tools can help identify the most effective type of treatment (considering both cost
and success rate) for each patient among different medical service options. This
paper proposes an innovative method for estimating the heterogeneity of treatment
effects. The structure of the proposed model is based on a deep neural network and
a pseudo-single learner. The proposed method has been compared with other state-
of-the-art methods on the IHDP benchmark. Acceptable results have been obtained
by using one estimator to estimate the potential outcomes of two treatment groups.
Accordingly, this paves the way for further development and improvement of the
proposed method.

Keywords— Causal inference, Heterogeneous treatment effect estimation,
Representation learning, Rubin causal model, Meta-learning
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Electromyographic signal classification of
writing selected Latin letters and numbers by
artificial neural network

Arian Bazmi, Amirhossein Mousavi, Arezoo Bigdeli, Babak Rezaee Afshar

Abstract In the world of medical science and technology, the analysis of
electromyography (EMG) signals is pivotal for the advancement and development
of smart technologies. EMG is also employed as an assessment tool in applied
research areas such as physiotherapy, rehabilitation, direct muscle observation,
muscle fatigue evaluation, and the examination of abnormal muscle disorder
patterns. Handwriting recognition through surface EMG data is a topic that can have
extensive applications in technology and authentication systems. In this study, all of
Participant were confirmed to be healthy without any nerve or muscle issues. We
have a 6-class classification task where classes 1 to 4 represent the letters A to D,
and classes 5 and 6 represent handwritten digits 1 and 2. We asked to write each
classification, 30 times within a specified time frame in a noise-free environment.
Subsequently, 7 features were extracted from the signals and tested and trained in an
artificial neural network (ANN) classifier. The results indicated an accuracy of
89.12% in data differentiation, demonstrating the high discriminative power of the
algorithm despite the weak signals and presence of miscellaneous noise.
Additionally, a comparison of data across all participants showed a variance of
+4.5%, indicating the high precision and repeatability of the classification system.
Ultimately, the application of this method is recommended for recognizing numbers
and letters in tool-free writing systems and diagnosing patients with nerve and
muscle disorders by their handwriting.

Keywords— sEMG, ANN, noise, Handwrite, Arduino
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DDASMOTE: Deep Distance-Aware SMOTE
Technique for Imbalance Data

Arezoo Zareian, Sattar Hashemi

Abstract— Class imbalance problems can cause significant challenges in machine
learning and deep learning applications. While earlier machine learning methods
have relied on simple oversampling methods to handle this problem, such a strategy
does not map well into the existing, deep learning frameworks, especially in fields
like computer vision, where acquiring large, high-quality image datasets. Although
many oversampling techniques have been developed to address imbalanced data
problems, most of these methods fail to preserve the original characteristics of
complex data, such as images, which is crucial for deep learning models. We
introduce a Deep Oversampling Technique, a new oversampling algorithm designed
specifically for deep learning architectures. We aimed to develop an effective,
straightforward model that integrates the synthetic minority oversampling technique
(SMOTE) method with a deep learning approach that can produce meaningful high-
quality images. Our method consists of the following steps: 1. Train the Autoencoder
on the imbalance dataset; 2. Incorporate a penalty loss alongside the reconstruction
loss for the autoencoder; 3. Implement synthetic minority oversampling technique
(SMOTE) for oversampling and 4. Optimizing generated features and leveraging the
trained Autoencoder to create new images thereby balancing the dataset. The main
advantage is that this method doesn’t need a discriminator, as typically required in
generative adversarial models. Moreover, it employs optimization to improve the
quality of synthetic data while aiming to avoid generating overly similar samples.

Keywords—Imbalance data, Deep learning, Oversampling, optimization, image
generation, Autoencoder
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Texture Image Synthesis Using Spatial GAN
Based on Vision Transformers

Elahe Salari, Zohreh Azimifar

Abstract— Texture synthesis is a fundamental task in computer vision, whose
goal is to generate visually realistic and structurally coherent textures for a wide
range of applications, from graphics to scientific simulations. While traditional
methods like tiling and patch-based techniques often struggle with complex textures,
recent advancements in deep learning have transformed this field. In this paper, we
propose ViT-SGAN, a new hybrid model that fuses Vision Transformers (ViTs) with
a Spatial Generative Adversarial Network (SGAN) to address the limitations of
previous methods. By incorporating specialized texture descriptors such as mean-
variance (U, o) and textons into the self-attention mechanism of ViTs, our model
achieves superior texture synthesis. This approach enhances the model’s capacity to
capture complex spatial dependencies, leading to improved texture quality that is
superior to state-of-the-art models, especially for regular and irregular textures.
Comparison experiments with metrics such as FID, IS, SSIM, and LPIPS
demonstrate the substantial improvement of ViT-SGAN, which underlines its
efficiency in generating diverse realistic textures.

Keywords— texture synthesis, generative adversarial networks, vision
transformers, texture descriptors
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Effect of Data Imbalance in Machine Learning
Models for Building Energy Performance
Prediction

Hamidreza Seraj, Ali Bahadori-Jahromi, Hooman Tahayori

Abstract— One of the promising methods that has recently gained attention for
investigating building energy performance is utilisation of Al data-driven
approaches, such as machine learning (ML) models. These methods, despite their
advantages over physics-based models—such as faster prediction time and
simplicity of application to case study buildings—have challenges during the model
development stage, including the need for large datasets, potential overfitting, and
the difficulty of capturing complex physical interactions within the building energy
systems. As a result, this research aims to address data imbalance issue in developing
a ML model for predicting the Energy Performance Certificate (EPC) rating of
residential buildings. On this context, two resampling methods, including SMOTE
(Synthetic Minority Over-sampling Technique) and SMOTE-Tomek were applied
to XGBoost ML model to improve its accuracy. The results of this study showed
that although applying data resampling methods slightly reduced the model’s overall
accuracy score (by less than 2%), it significantly enhanced the model's ability to
predict minority classes. Specifically, the model's performance in predicting labels
B, F, and E improved by more than 7%, 10%, and 6% points, respectively. This
highlights how class imbalance in EPC labels can distort evaluation metrics like
accuracy, potentially masking poor performance in minority classes. Addressing this
imbalance is crucial for effectively integrating ML models into more advanced Al
tools and smart systems for comprehensive building performance analysis.

Keywords—Imbalanced data, machine learning, SMOTE, EPC rating, Building
energy performance
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