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This study delves into the potential of artificial intelligence as a beneficial tool in various domains while advising
caution against its unchecked utilization as a reference in composing intricate scientific texts. Although Al shows
promise in supporting research endeavors, its role in producing comprehensive scientific content demands careful
consideration. The research assesses the suitability and readability of Al-generated responses to scientific queries,
shedding light on scenarios where Al outputs may prove inadequate or inaccurate. Specifically, we focus on the
Central Limit Theorem, one of the most renowned and widely applicable theorems in statistics. In pursuit of
investigating this matter, we leveraged artificial intelligence to facilitate our research. Subsequently, we
scrutinized the outcomes derived from artificial intelligence through nonparametric analysis, leading us to
question the dependability of Al in scientific writing endeavors.
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This study aimed to review the impact of deep learning (DL) techniques on rumor detection in social media
platforms, focusing on the distinctive features and user interactions on Twitter and Sina Weibo. We have
endeavored to compare the outcomes obtained from Recurrent Neural Networks (RNN), Convolutional Neural
Networks (CNN), and Graph Neural Networks (GNN). Beyond a cursory review of existing methods, we briefly
investigate the structure of two approaches, Graph Robot Aware (SBAG) and Graph Convolutional Rumor
Detection System (GCRES), both of which employ the Graph Neural Networks (GNN) method. These two
approaches are significant because, in addition to examining the content of rumors, they pay attention to the
pattern of their spread through Graph Neural Networks (GNN) for rumor detection. These advancements
underscore the potential of DL and GNN in addressing the challenge of rumor detection in social media and

emphasize the importance of continuing innovation in this rapidly evolving field.
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Semi-parametric regression models combine elements of parametric and non-parametric regression approaches.
Lasso regression, a penalized parametric regression technique, introduces a penalty term to the regression
equation to enhance model performance. Regression tree models, a non-parametric approach, partition the data
into subsets and build separate models for each subset. By combining these techniques, semi-parametric
regression models can capture both linear and non-linear relationships in the data, providing a powerful tool for
addressing complex regression problems.
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Based on high order finite difference formula for approximating differentiation, four new filters are proposed to
discretize anisotropic diffusion equation to use in image denoising. The new results are implemented for removing
Gaussian noise and different results are compared with MSE, PSNR and SSIM indexes. The results reveal the

effectiveness of the new discretization approaches.

The Real Eigendecomposition of Odd-Time Odd-Frequency Discrete Fourier Transform

IBCAIDS1-01860214

PIY adgois )l b

i S g

bagheri@pgu.ac.ir s, s,3L e, yazdanpanah@pgu.ac.ir oo lo 3 ,elb, fateme.zarei@mehr.pgu.ac.ir ¢ )l; a.bb
obglojr palb ¢ oo 2 (319 L5 910 poe0: 591

:o.\,S_?

In this paper, a method has been developed for generating a comprehensible real eigenbasis for a specific type
of fractional discrete Fourier transform, odd-time odd-frequency discrete Fourier transforms through a direct
conversion of the eigenbases of discrete sine and cosine transforms.
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This study used machine learning, specifically a Random Forest classifier, to identify potential JAK1 inhibitors from
a pool of FDA-approved drugs. By leveraging computational methods and extensive feature selection, the top 10
most promising compounds were selected for further investigation, showcasing the power of data-driven
approaches in accelerating drug discovery and repurposing processes.
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The Eigen Decomposition of Shifted Discrete Fourier Transform
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This paper presents the eigendecomposition of shifted discrete Fourier transforms as a special case of generalized
discrete Fourier transform. We have illustrated it by introducing the relationship between the original Fourier
transform and the shifted Fourier transform.
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Introduction: Clustering analysis can help in identification of at-risk groups. The study aimed to identify clusters
of midlife women by their similarity of menopausal severity symptoms. Method: In this cross-sectional study,
£#f women living in Mashhad, Iran were collected. The Menopause Severity Symptoms Inventory was used to

collect information about menopausal symptoms. A clustering algorithm was applied to classify women with
different menopausal symptoms. Result: k-means clustering algorithm, extracted three major clusters based on
different menopausal symptoms. The first cluster involved 301 (45%) women with mild symptoms, the second
was a cluster of moderate symptoms women with size 131 (20%). The remaining 232 (35%) of women were
placed in the third cluster. Conclusion: Three major clusters of women were identified. The study revealed a high
prevalence of pain in muscles and joints, anxiety, and vasomotor symptoms among Iranian women, so promoting

women's self-care and some interventions could alleviate these issues.
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Biometrics has become attractive in areas that require high security and control. Of all the technologies out there,
facial detection is one of the most widely used and consistent technologies. Linear Discriminant Analysis (LDA)
performs dimension reduction while maintaining class discriminatory information as far as possible. In this work,
we propose the use of projections of training samples into a subspace defined by the between-class scatter data
and classification based on Support Vector Machine (SVM) for two classes. Our experimental work on four well-

known face databases clearly shows the effect of between-class matrix in two-class classification.
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In this innovative study, researchers investigated the effectiveness of two-dose COVID-\4 vaccination in reducing

hospitalization amidst the complex confounding factors present in observational studies. Propensity scores have
become increasingly popular for adjusting confounding variables in such studies. While propensity score methods
offer theoretical advantages over traditional covariate adjustment methods, their performance in real-world
situations remains poorly understood. By employing. Subsequent analysis revealed a significant balance between
the vaccinated and unvaccinated groups. The results obtained from both Multiple Logistic Regression and
Propensity Score Matching methods indicated that vaccinated individuals were less likely to be hospitalized
[adjusted odds ratio (OR), 95% ClI using logistic regression: 0.21 (0.19, 0.30), and estimated by propensity score
matching using logistic regression and GBM respectively: 0.72 (0.70, 0.74) and 0.93 (0.91,0.95). These findings not
only emphasize the effectiveness of vaccination but also underscore the need for a meticulous approach when

assessing real-world impacts in complex data environments.
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This paper investigates sea-ice discrimination using SAR images through the utilization of GLCM (Gray-Level Co-
occurrence Matrix) feature extraction coupled with L-score feature selection. By focusing on the specific challenge
of distinguishing between sea and ice, we aim to streamline the process while maintaining accuracy. Our approach
efficiently extracts texture features from Sentinel-1 images and employs L-score feature selection to mitigate
computational burden without compromising discrimination efficacy. This methodology offers a promising
avenue for expediting seg-icomeh : essential for various remote sensing and environme
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monitoring applications. At the end, this offers significant time savings by applying the feature selection method
which can happen with almost the same accuracy.
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The emergence of industry 4.0 and 5.0 has brought about profound transformations in both daily existence and
industry. In many industries, the Internet of Things (loT) is crucial for supplying information and carrying out the
necessary tasks. One significant development for loT activation is Low-Power Wide Area Networks (LPWANSs),
particularly LoRaWANSs. Accurate tracking of machines, equipment, and objects to improve production and
efficiency in industries is a requirement for the success of these revolutions. Received Signal Strength Indication
(RSSI) fingerprint map is one of the advanced localization techniques. The measured RSSI is greatly affected by
environmental changes, such as object displacement and weather variations. In outdoor settings, these
alterations and displacements are more noticeable. To obtain improved localization accuracy, the fingerprint map
needs to be updated frequently due to variations in RSSI caused by changes in the environment. For LoRa
fingerprint-based localization, this poses a serious challenge. Environment related images, such as images from
surveillance cameras, show environmental changes such as the movement of objects. Therefore, environmental
images can be a useful tool for detecting environmental changes and updating fingerprint maps. This research
helps to improve the accuracy and reliability of LoRaWAN fingerprint localization systems using image processing
techniques to learn and predict the effect of environment changes on the RSSI and fingerprint map. To implement
the proposed method, a real environment is used in a car parking environment, a place where the movement of
vehicles is evident based on the measured RSSI. The results show that this method can greatly improve
localization, which results in localization output that is significantly more accurate.
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In machine learning, dealing with binary imbalanced data classification is challenging due to unequal class sizes,
leading to model bias. We propose a unique method that uses filtering, ADASYN oversampling, and ENN cleaning
to balance data, improve minority class accuracy, and boost overall model performance, showing significant

improvements in AUC, F1, and G-mean metrics.
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An accurate interpretation of complicated relations among a large number of variables is of significant importance
in science. One appealing approach to this task is Gaussian graphical models (GGMs), which lately many
improvements have been carried out on it. GGMs describe the conditional independence of variables through the
presence or absence of edges in the underlying graph. In this paper, we recap a Bayesian method for structure
learning of GGMs based on the Birth-Death MCMC (BDMCMC) algorithm. We show the application of this method
on a simulated dataset.
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In the shrinkage wavelet method, determining the right threshold is important, especially when estimating the
location parameter for matrix-variate distributions is of interest. This paper presents a novel shrinkage wavelet
estimator using soft thresholding, which is derived from Stein's unbiased risk estimate (SURE), for matrix-variate
spherically distributed data. Our goal is to find a class of the soft thresholding shrinkage wavelet estimator using
a balanced loss function and evaluate its performance through simulation study.
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The gas export unit is a set of gas turbines which plays important and vital role in production of a gas refinery. A
more exact estimate of the equipment (specially gas turbines) reliability helps managers to design the purposive
maintenance planning. In this paper, some representations based on the concept of the minimal repair are given
for the reliability function of the equipment. Reliability of the equipment is estimated based on the Quadratic and
Power Law regression models as a non-parametric approach. Also, reliability of a system(gas export unit) is
explored under two standby components(turbines) based on the presented models. Real practical examples are
given to illustrate the proposed models.
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Next-Generation Sequencing (NGS) has transformed rare genetic disorder diagnosis, but the vast genomic data
poses challenges. Artificial Intelligence (Al) algorithms, particularly machine learning and deep learning models,
enhance genetic understanding. Al algorithms can process large-scale genomic information rapidly, enabling the
identification of rare variants contributing to specific rare diseases based on their predicted impact on protein
function, evolutionary conservation, or known disease associations.. Integrating data sources, Al aids in
interpreting NGS data, uncovering genetic mechanisms. By using Al in NGS analysis, clinicians improve diagnostic
accuracy and efficiency for rare genetic disorders, enabling early and precise diagnoses and personalized
treatment strategies. Al-driven results outperform manual analysis in accuracy, speed, complexity, scalability, and
interpretability. Al and open-source tools like Exomiser excel in genetic data analysis, boosting the identification
of disease-causing genetic variations. Combining Al and manual analysis strengths enhances clinical diagnoses in
rare genetic disorders.
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This article examines the wide applications of artificial intelligence ( Al ) in the field of marine biotechnology and
discusses various artificial intelligence techniques such as machine learning , deep learning , genetic algorithms
and how to use them to deal with various challenges and improve processes .Through an extensive review of
pertinent literature, this article offers a detailed examination of the methodologies and outcomes of significant
research in the domain. It not only illuminates the present status of artificial intelligence in marine biotechnology
but also explores the ramifications and future possibilities of its incorporation. This article serves as a valuable
asset for researchers, professionals, and policymakers seeking to comprehend the diverse functions of Al in
propelling marine biotechnology forward, along with its capacity for revolutionary change in the sector
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Abstract In this study, we conducted gene ontology (GO) and pathway analyses to identify the GO terms most
closely related to thyroid-stimulating hormone (TSH) and to infer the protein-protein interaction network using
three machine learning clustering algorithms: K-means, MCL (Markov Clustering Algorithm), and DBSCAN
(Density-Based Spatial Clustering of Applications with Noise). We analysed a collection of 112 TSH-associated
genes reported in the literature to date. Our analysis identified 12 GO terms for Molecular Function (MF), 259
terms for Biological Process (BP), and 3 terms for Cellular Component (CC), along with 17 KEGG, 16 REACTOME,
and 11 Wiki Pathways in the pathway analysis. Of these, 5 MF, 10 BP, and 2 CC GO terms were significant,
however, no pathways were detected as significant at the P-value=0.05 level. The clustering algorithms yielded

similar results, notably highlighted AKT1, TSHR, GNAS, GATA3, and KDR as key hub genes in the network.
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Predicting Metabolic Syndrome Based on Nutrient Intakes in Iranian Women Using a Decision Tree Data-mining
Approach
IBCAIDS1-02070129
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Background and aims: The increasing incidence of metabolic syndrome (MetS) has become a major public health
concern globally. Nutrients and dietary patterns are influential factors associated with the incidence of MetS. The
main purpose of this study was to apply machine learning approaches to predict MetS based on micronutrients
and macronutrients intakes in adult females from Mashhad, northeast of Iran. Method: This cross-sectional study
was carried out on 2975 women, 35-#0 years old, who participated in the MASHAD cohort study. MetS was

defined according to the International Diabetes Federation (IDF). Dietary intakes were measured using a 65-items
food frequency questionnaire. Logistic regression (LR) and decision tree (DT) algorithms examined the
associations between micro/macronutrients intakes and the risk of MetS. Results: According to the LR model,
calcium, phosphate, potassium, vitamin B12, thiamine, selenium, magnesium, and sodium were significantly
related micronutrients associated with an increased prevalence of MetS. Fiber was the only macronutrients
associated with MetS. According to the DT model, in micronutrients, magnesium was the most related factor
related to the risk of MetS, followed by phosphate, potassium, sodium, and selenium. Fiber was the most

important macronutrient associated with MetS.
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This paper introduces a method to enhance classification performance by integrating blurred and Gaussian-
filtered data into the training process. We demonstrate the efficacy of this approach through comprehensive
experiments, revealing improved accuracy, robustness, and generalization compared to traditional boosting
techniques. Our findings highlight the potential of filtered data augmentation for creating diverse and informative
training sets, contributing to more effective adaptation to complex patterns within the data. The proposed
method not only enhances accuracy but also exhibits resilience to overfitting, presenting a promising avenue for

advancing classification methodologies
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The objective of our study was to compare different machine learning and Cox models for accurately predicting
mortality and survival in brain stroke patients. Brain stroke is known as one of the main causes of death
worldwide. Additionally, we sought to identify the key variables that contribute to the precise prediction and
classification of patients. To achieve this objective, we conducted a study using machine learning techniques and
Cox on data from Ardabil, Iran, spanning from 2008 to 2023. Survival analysis, which involves modeling time-to-
event data, was employed in our study. Seven algorithms were trained using R software, and the best model was
chosen for further analysis based on its diagnostic performance. K-M survival probabilities were calculated, and
log-rank tests were conducted. The results of this study demonstrate the effectiveness of ML models, particularly
the LR model, in comparison to the Cox model in accurately predicting mortality and survival in brain stroke
patients over extended periods of 15 years. With a high accuracy (86.3%) and substantial AUC of 91% (95% CI 0.83
- +.4A), this model is reliable for long-term survival analysis. The identification of common risk factors such as age,
sex, cvtype, cvhis, job, and phactivity provides valuable insights for clinicians in risk assessment. These findings

contribute to the advancement of personalized care strategies and highlight the potential of ML in enhancing
prognostic precision for brain stroke patients.
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Predicting the survival of patients with heart failure (HF) is crucial for improving the management of CVD. This
study aimed to model a cause-specific Cox (CSC) deep neural network for predicting the survival of patients with
heart failure using a competing risk approach. Our retrospective study included 435 patients treated for heart
failure at Rajaie Cardiovascular Medical and Research Center in Iran from 2018 to 2023. Patient survival data were
analyzed based on the cause of death. In this study, instead of feature selection, which is targeted by mos
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classical methods, we introduce a combined approach to provide a flexible and general framework for surviva
analysis and interpretation. In this approach, the random survival forest (RSF) model first selects features, and
then the deep survival model is fitted to the significant variables. Finally, the hazard ratio (HR) of the variables
was calculated using the multivariable CSC model. The performance of the models was evaluated based on the c-
index of the training and test sets. The deepSurv model showed the best performance, with c-index values of 0.58
and 0.66 for the training set and the test set, respectively, for the risk of mortality due to HF. For the risk of
mortality due to other causes, the RSF had a c-index of 0.61/0.66. Finally, for both causes of death, the CSC model
demonstrated high accuracy, indicating its usefulness in predicting these outcomes. These results emphasize the
importance of accurately predicting HF patient survival and identifying risk factors to inform treatment decisions
and improve patient outcomes and suggest that survival prediction becomes more accurate when RSF and

deepSurv models are used together.
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Image local contrast enhancement is an important part of image quality improvement. Recently, a local contrast
enhancement method based on undecimated wavelet transform was proposed, in which the detail coefficients
during the 4-level reconstruction process were weighted by a Gaussian function to increase the representation of
edges with low contrast. We propose an improved variant where we reduce the number of parameters from 8 to
\ by automating the selection of variance of Gaussians and making their gains dependent on a single parameter

which is controlled by the user effectively resulting in one parameter which controls the intensity of local contrast
enhancement. The method was tested on different images and various image quality and image contrast metrics
were utilized to assess the performance. Experimental results demonstrate that our method achieves higher
performance in some image quality criteria compared to conventional local contrast enhancement methods:
unsharp masking and multiscale retinex. The code and demo of this implementation are available at:

httos://github.com/salehravan/SP-WLCE-local-contrast-enhancement
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Classification of selected finger movements with single-channel electromyography by decision tree
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Electromyography signals are used in areas such as artificial limbs, rehabilitation, diagnostic medicine, and
wearable and control instruments. In this paper, we present a method for classifying the 12 most widely used
everyday movements for controlling modern artificial hands and making them smart. The sEMG signals were
recorded from ten volunteers and classified after the noise removal process using Butterworth Filter 3,
classification, and window placement. In this study, 24 features extracted in the time-frequency domain were
used. The results show that using the decision tree classifier one channel sEMG signal was classified with 91.4%
accuracy. In future studies, a combination of other biological signals such as electroencephalography could be

used to improve detection and reduce the time of segregation.
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Using Convolutional Neural Network in geophysics: wind field evaluation from satellite SAR images
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0.8 This contribution is aimed to show one of the several rising applications of the Artificial Intelligence in

geophysics, i.e. the computation of surface wind speed over the sea from satellite Synthetic Aperture Radar (SAR)
images. The area of interest is on the Svalbard Archipelago in the Arctic Sea. In this area, the deep learning
methodology based on a residual neural network (ResNet), developed to retrieve wind directions from SAR at
grid size S$\leS 1km without external information, has been associated with a robust methodology of texture
analysis to detect the presence of sea ice over the sea, as the wind can be estimated only over the water. Avoiding
to illustrate technical details concerning the ResNet and texture analysis methodologies, this contribution is
focused on showing, as example, a SAR derived wind field in the area of interest obtained using ResNet and
texture analysis.
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