2025 IEEE 6th International
Conference on Pattern

Recognition and Machine
Learning (PRML 2025)

Chongqing, China
13-16 June 2025

.O I E E E IEEE Catalog Number: CFP25AJ9-POD
° ISBN: 979-8-3503-9259-3



Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP25AJ9-POD
ISBN (Print-On-Demand): 979-8-3503-9259-3
ISBN (Online): 979-8-3503-9258-6

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

com

proceedings



2025 6th International Conference on
Pattern Recognition and Machine Learning

(PRML 2025)

Table of Contents

PO A ... oo iX
ConferenCe COMMIUILEE ..o e e e e X

Target Detection and Detection Models

Cross Spatial Temporal Fusion Attention for Remote Sensing Object Detection via Image Feature Matching

Abu Sadat Mohammad Salehin Amit, Xiaoli Zhang, Md Masum Billa Shagar, Zhaojun Liu, Xiongfei Li,
Fanlong Meng

Complementary Features Integration in CNNs for Improving Visual Object Detection............ccccccevvnnnee. 12
Caimei Wang, Hui Xie

Scene-aware SAR Ship Detection Guided by Unsupervised Sea-land Segmentation ..............c.cccooeeeee. 17
Han Ke, Xiao Ke, Ye Yan, Rui Liu, Jinpeng Yang, Tianwen Zhang, Xu Zhan, Xiaowo Xu

Tibetan Character Recognition Based on GOT-OCR2.0 ...........uuuuiiumiiiuuiiiiiiiiiireirneireeernerrrerennren—————.. 23
Yao Ji, Jie Zhu, Mingzheng Zhu

Context-Preserving and Feature-Protective Data Augmentation for Small Object Detection ...................... 29
Jian Gao, Lu Wang, Hongwei Wang, Xupeng Wu, Changlong Chen, Qi Zhan

Few-Shot Object Detection in Ground Penetrating Radar (GPR) B-Scan Images ...............ooeoeeieeiiieeeenn. 34
Tao Lin, Dejin Ma, Yu Wan

An Improved Visible-Infrared Fusion Pedestrian Detection Method Based on RT-DETR............ccccvuuennn.... 39
Ya Jiang, Xinjie Deng, Xin Ren, Jiuqun Mao, Ling Zhang, Kejia Xia

Ensemble Learning for Detection of Active Deformation Areas of Potential Landslides .............................. 44
Qiong Wu, Daqing Ge, Junchuan Yu, Ling Zhang, Yangyang Chen, Yuanbiao Dong, Yanni Ma

A Feature-Enhanced Cross-Domain Framework for Multi-Lesion Detection in Mammography................... 48
Dajiang Lei, Jiheng He, Haodong Wang, Yuqi Zhang, Yulan Dai, Weisheng Li

Innovative Multimodal Emotion Detection: Developing Dual Algorithms for Audio-Video Integration in
Learning Disability SUPPOI........coooi i 54

Tony Wu, Andrew Liu, Pranav Bijith, Vijay Ravi

il



Image Recognition and Optimization Algorithms

Optimizing Facial Expression Recognition with Lightweight Hybrid CNN via Feature Fusion ..................... 60

Hao Feng Chan, Dexter Sing Fong Leong, Shakir Hussain Naushad Mohamed, Yit Hong Choo, Andi
Prademon Yunus, Xinjie Deng, Tao Zhou

A Student Behavior Recognition System for Interacting Multimodal Digital Human Teachers...................... 65
Yue Zhang, Sinan Chen, Jialong Li

Recognition of Suboptimal Health Status Based on Electrocardiogram and Three-Dimensional Acceleration

.................................................................................................................................................................... 70
Haiyang Tan, Wanhui Wen, Hongmei Xu, Li Liu, Feng Qin

A Method for SAR Image Target Recognition Based on Deformable Convolutional Neural Networks ........ 75
Chao Zhang, Changqing Liu, Shangbin Zhang, Zhenghua Lv, Zhengyu Ma

Tomato Flower Recognition Method at the Maturity Stage Based on Improved YOLOVS8N...........ccccvvvvvenees 81
Hui Zhang, Yunsheng Wang, Shipu Xu

Efficient Knowledge Distillation for Lightweight Facial Expression Recognition CNNS............cccccciiiiieeenn. 86

Shakir Hussain Naushad Mohamed, Dexter Sing Fong Leong, Hao Feng Chan, Yit Hong Choo, Tao
Zhou, Andi Prademon Yunus, Xinjie Deng

Multi-scale and Multi-directional Feature Enhancement ConvNeXt for Tibetan Medicinal Materials
= o Yo 1 ) o 91

Qing Zhou, Gadeng Luosang, Ji De, Nuo Qun

Attention-TextCNN-CRF-Based Automatic Recognition Model for Mongolian Compound Nouns ............... 96
Yang Ding, Hasi, Zhang Haijie, Du La

Machine Learning Models and Analysis Methods in Intelligent Image Processing

Deep Graph Wavelet Neural Networks Using Heat Kernel for Semi-supervised Node Classification ....... 101
Jinmiao Huang, Xianchen Zhou, Haoran Chen, Hongxia Wang

Predicting and Editing Perceptual Glossiness of Translucent Materials in a Single Image ...................... 108
Zizhuo Wang
Reaching New Heights in EuroSAT Land Cover Classification with an Optimized Swin Transformer ........ 116

Anjali Sharma-Tiwari, Abhinay Sharma

Adaptive Sensor Fusion for Robust AR Tracking in Art Exhibitions: A GRU-Based Dynamic Weighting
Y 0] 0] o =T o 124

Yixuan Feng, Jie Xiang, Yao Wang, Cheng Duan

Cable Terminal Infrared Image Enhancement Algorithm Based on Adaptive Detail Enhancement ........... 129
Xincheng Wang, Yuxiang Wu

DGAEPPO: Graph Autoencoder-Enhanced PPO for Dependency-Aware Edge Tasks............................. 134
Bofeng Zhang, Chenlei Xu, Simin Wang, Sen Niu

iv



MaeSegmenter: A Segmenter Framework Integrating Masked Autoencoders and Transformer-Based
[T oo o = PSR PPPRPT 139

He Ren, Yancong Deng

Edge-Enhanced DeepLabv3+: A Novel Approach for Polyp Image Segmentation............ccccccceeiiiiiinnnnans 144
Wei Jiang, Yu Li

Review on Deep Learning-based Visual Multi-Object Tracking ..o 148
Jiayi Li, Jing Zhao, Ailing Tan

Low-Light Image Enhancement Based on Multi-scale Pyramid Attention and Gradient Feature Guidance
.................................................................................................................................................................. 155

Xingyao Huang, Yuxiang Wu

Advanced Signal Recognition, Detection and Analysis Methods

Wavelet-Enhanced Temporal Convolutional Autoencoder with Self-Attention for Unsupervised Anomaly
Detection in High-Performance Computing Systems ..., 160

Ramah Sivakumar, Cibin K I, Jaison Mulerikkal, Binu A

Neural Network-based Brain-controlled Robot: Design, Experimentation, and Performance Analysis...... 166
Manqi Wang, Zihan Ma

Deep Joint Networks for Enhanced Specific Emitter Identification ...........cccccooveciiiiiii e 175
Qi Tian, Xiao Li, Ruiyang Li, Haoyang Cheng, Wei Han, Haiquan Mao, Liangliang Yan

End-to-End Tibetan Speech Recognition Method Integrating Feature Extraction and Data Augmentation

.................................................................................................................................................................. 180
Weiyuan Zhang, Dondrub Lhakpa, Droma Dechen, Xiahui Yi

RIS Aid Security Strategy of Multi-Objective in V2X based on Deep Reinforcement Learning.................. 187
Shan Huang, Hongbo Huang, Fushuai Li

Meta-Distillation: A Novel Adversarial Distillation Network for Adversarial Robustness..............c..c.coo.... 193
Richard Okumali, Jiyun Li

Feature Extraction Techniques for Malicious System CallS ...........cooiiiiiiiii e 200

Abdulaziz Aldribi, Mariah An-Nosaian

Visualization Technology and Applications Based on Data Models

Echocardiographic Video Frame ROI Extraction Based on Spatio-temporal Complementary Information

.................................................................................................................................................................. 209
Xinyu Zhu, Guangzhu Xu

A Lightweight Echocardiography Segmentation Deep Learning Model Implemented on Sophpi Platform

.................................................................................................................................................................. 214
Baojie Xie, Yijing Wang, Qinghui Lv, Ye Su, Dakun Lai

CCSA-YOLO: Enhanced YOLOv8 for Industrial Cigarette Package Classification with Contextual

Transformer and Coordinate Channel AtteNtioN ...........oooi i 218
Haitong Ding, Shuimiao Du



YOLOv10-TobacVerse: Tobacco-Aware Visual Transformer with Dual-Modality Memory-Guided Heads
.................................................................................................................................................................. 226

Xia Zhu, Jianming Li, Wei Shu, Lili Geng, Tingting Xu

Video super-resolution improvement based on Super-Resolution 3 Model ..., 234
Gongzheng Lu, Siyuan Jiang, Zheng Lian

Research on Pedestrian Trajectory Prediction Based on YOLOv11, DeepSORT and Kalman Filter......... 239
Jingzi Si, Nuo Qun

Multi-task assessment of embryo morphological quality based on cross-modal attention mechanism ..... 244

Jingyuan Tang, Jing Zuo, Kuo Chen

Unified Tensorized Label Learning for Cross-view Consistency in Multi-view Clustering .........cccccccceunnne. 250
Yuxiang Wang, Zhihui Huang, Qin Li

Machine Learning and Intelligent Computing

End-to-End Hybrid Stock Market Prediction: Transformer-Based Enhanced Recurrent Neural Networks with
FINBERT INTEGIatioN ..ottt e e e s et e e e s e e e e eeas 255

Junrong Chen, Qiyuan Deng, Yancong Deng

An Intersectionality Approach to Rural Travel Behavior Modelling Using Artificial Neural Network ........... 264
Jay T. Caburias, Roy Reniel S. Gacal, Alexis M. Fillone

Data-driven Modeling for Motor Temperature Prediction Based on Deep Learning.................ccoeeeeeeee. 269
Jingrong Cheng, Feifan Ji, Chenglong Huang, Tong Wang, Yan Liu, Yanjun Li

Measuring Interpretability: An Investigation of Domain Independent Interpretability ................................. 276
Prateek Goel, Rosina O Weber

Federated Learning-based Vehicle Edge Caching Optimization Strategy .........ccccoeeiiiiiiiiiiiee e 285
Yali Wang, Shouhao Li

Optimization of Heterogeneous Fault Information Graph for Power Grids Based on Graph Neural Networks

.................................................................................................................................................................. 291
Yi Zeng, Yan Gao, Xianhui Shi, Xincheng Guo

A sparse k-nearest neighbor similarity graph for spectral clustering based on natural neighbor ............... 298
Lijun Yang, Ranliang Luo, Huying Long, Fei Wang

MPOS: Development of Malay Part-of-Speech Tagger using Embedding Methods and Neural Network

MOGEIS ... 303
Nurulhuda binti Mohamad Ali, Hui-Ngo Goh, Amy Hui-Lan Lim, Nurafiq Inani Man

Health Insurance Cross-Selling Prediction Based on Random Forest Algorithm.............cccccooiiiiiiiens 308
Xiao Zhao
Maintenance Decision-Making Model for Highway Bridge Using Artificial Neural Network ....................... 313

Jay T. Cabunas, Bernard Jay G. Oclaret, Roy Reniel S. Gacal, Michael G. Calamba, Kristine Joy L.
Cabunas

vi



Multimodal Language Analysis and Processing

Generalizable Retrieve-Based Method for Task Oriented Dialogue State Tracking...........cceevvvvevieeeeeeeneene. 318
Hengzhu Yi, Zheng Huang, Yuan Cao, Tianjun Wu, Lei Zhang, You Huang

Performance Analysis of Traditional VQA Models Under Limited Computational Resources.................... 323
Jihao Gu

MLALogic:Knowledge Reasoning Model Combining Knowledge Representation with Multi-head Latent
F N A =T [0 LY, =Tl o F= T a1 o P 329

Yuliang Zhu, Yanan Wu, Yuanbin Wang, Hainan Tang

Towards Ordinal Data in LLM Evaluation Meta-analysis: A Non-parametric Perspective .........ccccccooee..... 335

Farouq Anbar, Andrei Mikriukov, Yaroslav Plaksin, Viadimir Sitnikov, Giancarlo Succi, Alexander
Tormasov, Ekaterina Trofimova

CEEF: Contextual-Entity Embedding Fusion for Named Entity Recognition ............cccoevviveviiiiiiiiiiiiiinnnee.. 340
Mulin Du, Weijie Ye

A Multimodal Knowledge Graph Construction Method for Mongolian Five-Animal Economic Vocabulary
.................................................................................................................................................................. 345

Buyinqiqige, Hasi, Nariga

Advancing Hausa Machine Translation: Linguistic Insights, Technological Innovations, and Pathways to
(04 o1 1= TN [ (=T =1 1o o NP 349

Umar Muhammad Mustapha Kumshe, Cao Jing

Leveraging Domain-Specific Large Language Models for Legal Al Applications in Judicial Context......... 358
Chiraag Mudlapur, Diya Mariya Manoj, Abhilash Vinod, Prashil Himanshu Jatakiya, Sudeepa Roy Dey

Semantic Detection and Sentiment Analysis

Tibetan Speech Recognition Based on Hierarchical Transfer Strategy and Subword Modeling................ 364
Yamei Guo, Nuo Qun, Zhentao Cui

Zero-Shot Driven Entity Alignment Optimization Framework for Community Detection: A Case Study on
Semantically CoOmMPIEX TEXES.....oii et e ettt e e e e e ettt et e e e e e e e aaeeeeeeaee e s e nnnneeeeaeaesaannnees 370

Minfu Wu, Lin Zhou, Yidong Ke, Zijun Lu

Structure-Aware Joint POS and Morphological Tagging for Mongolian with Pretrained Models................ 374
Gang Jin, Na Ta, Qin Shu, Hasi, Celimuge Wu

An Efficient Multi-Dimensional Sentiment Analysis Method Based on Text Mining..........cccccoovieviiiiiinneens 379
Guoping Sun, Jiamian Li, Fei Zheng

Transformer Based Cross Modal Multivariate Enhanced Time Series Forecasting ........c.cccooovicceene 384
Xing Zhang, Yanli Chen, Jinrong Mo, Weijing Dai, Jietao Zheng, Chuan Bai, Jie Su

Research on Chinese-Tibetan Sentence Alignment Based on CINO ..........ccccoiiiiiiiiiiiiiie 392
Cairang Sanzhi, Pubu Danzen, Duola, Suonan Jiancuo

vii



Research on End-to-End Multilingual Speech-to-Tibetan Text Translation System ............cccccceiiiiiiiinnnn. 397
Taiben Suan, Cairang Huaque, Haixing Zhao, Keyou Huan

Modern Information Systems and Application Technologies Based on Models

Attention Graph Neural Controlled Differential Equations Approach for Traffic Flow Forecasting ............. 402
Chuanyu Yao, Wen Zhou

Molecular Structure Learning with Graph Transformers: A Graph Reduction Approach for Improved

EffiCIENCY @NA ACCUIACY ...ttt e oottt e e e e e et e e e e e e e s aannteeeeeeaaeeeaannneneeeaaeens 411
Sarah Fadlallah, Carme Julia, Francesc Serratosa, Xin Liu, Tsuyoshi Murata

From Rules to Learning: Hybridizing Knowledge-Based Models for Pedestrian Trajectory Prediction...... 416
Messaoud Mezati, Siham Beggaa, Houria Benboubkeur, Chahd Braithel, Malak Ghoulia

Modeling Trip Frequency Patterns Using Socio-Demographic Determinants: A Case Study in Poblacion,
DaAVA0 Y i 422

Jay T. Cabunas, Arnold Peter Jumamil, Roy Reniel S. Gacal, Alexis M. Fillone

FDKT: Deep Knowledge Tracking Model integrating Forgetting and Difficulty Factors..............ccccccvieeeee. 427
Yong Wu, Zhiheng Xia, Lirui Deng, Kai Guo

Empirical Research on Industry Stock Selection Based on Multi-factor Models............ccccccoiiiiiiiiienen. 433
Yuanjia Liu

Oncology field diagnosis and treatment report generation ..............oeevvveiiieiiiiiiiiiieeiieeiieeeeeeeeeeeeeeeeee e 439

Li Dianzhen, Yao Feng

Counterfactual Text Generation with Contrastive Pre-training and Knowledge-Enhanced Variational
AULOBNCOAETS .....eeiiiiitiie ettt e et e e e n et e e e et e e e e e s e et e e e e s et e e es et e e e aas et e e sasre e e e e ann e e e e s aanneeeeas 444

Xuan Li, Bo Shen, Fan Ouyang

Malicious URL Detection Using NLP: Comparing Classical and Transformer-Based Models ................... 452
Shengyi Qi, Abdur Rashid Sangi, Tingfang Sun, Beining Niu, Yawen Huang

A 10-Year Flood Level Forecast in Barangay Matina Aplaya, Davao City using AutoRegressive Integrated
Moving Average (ARIMA) Time Series ANAlIYSIS ........cooiiiiiiiiiiii et 457

Sittie Azaimmah S. Laban, Yasser Louie U. Pendaliday, Frances Claire N. Retes, Bernard Jay G.
Oclaret, Jay T. Caburias

Author Index

viii





