
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP21BIB-POD 
978-1-6654-2982-5 

2021 IEEE International 
Conference on Bioinformatics and 
Biomedicine (BIBM 2021) 

Virtual Conference 
9 – 12 December 2021 

Pages 1-648 

1/6 



 
 
 
 
 
 
 
Copyright © 2021 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:   CFP21BIB-POD 
ISBN (Print-On-Demand):  978-1-6654-2982-5 
ISBN (Online):   978-1-6654-0126-5 
 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
ABSTRACT: VARIATION IN GPCR SIGNALING: IMPLICATIONS FOR DRUG 
DISCOVERY ....................................................................................................................................................... 1 

M. Madan Babu 

BRAIN IMAGING GENETICS: INTEGRATED ANALYSIS AND MACHINE LEARNING ........................ 3 
Li Shen 

ABSTRACT: EXPLAINABLE ARTIFICIAL INTELLIGENCE AND SINGLE CELL 
GENOMICS TO UNDERSTAND THE CELLULAR COMPLEXITY OF HUMAN BRAIN ........................... 4 

Richard H. Scheuermann 

DISCOVER THE BINDING DOMAIN OF TRANSMEMBRANE PROTEINS BASED ON 
STRUCTURAL UNIVERSALITY ...................................................................................................................... 5 

Yihang Bao, Weixi Wang, Minglong Dong, Fei He, Han Wang 

HYDROGEN BONDS MEET SELF-ATTENTION: ALL YOU NEED FOR PROTEIN 
STRUCTURE EMBEDDING ............................................................................................................................ 12 

Cheng Chen, Yuguo Zha, Daming Zhu, Kang Ning, Xuefeng Cui 

JOINTLY LEARNING TO ALIGN AND AGGREGATE WITH CROSS ATTENTION 
POOLING FOR PEPTIDE-MHC CLASS I BINDING PREDICTION ............................................................ 18 

Cheng Chen, Zongzhao Qiu, Zhenghe Yang, Bin Yu, Xuefeng Cui 

SEGEM: A FAST AND ACCURATE AUTOMATED PROTEIN BACKBONE STRUCTURE 
MODELING METHOD FOR CRYO-EM ......................................................................................................... 24 

Sheng Chen, Sen Zhang, Xiongjun Li, Yubao Liu, Yuedong Yang 

SASA-NET: A SPATIAL-AWARE SELF-ATTENTION MECHANISM FOR BUILDING 
PROTEIN 3D STRUCTURE DIRECTLY FROM INTER-RESIDUE DISTANCES ....................................... 32 

Tiansu Gong, Fusong Ju, Shiwei Sun, Dongbo Bu 

PREDICTING LNCRNA-PROTEIN INTERACTIONS BASED ON GRAPH AUTOENCODERS 
AND COLLABORATIVE TRAINING ............................................................................................................. 38 

Chen Jin, Zhuangwei Shi, Han Zhang, Yanbin Yin 

COMBINING GCN AND BI-LSTM FOR PROTEIN SECONDARY STRUCTURE 
PREDICTION .................................................................................................................................................... 44 

Hailong Jin, Wei Du, Jiawei Gu, Tianhao Zhang, Xiaohu Shi 

END-TO-END CHROMOSOMAL COMPARTMENT PREDICTION FROM REFERENCE 
GENOMES ......................................................................................................................................................... 50 

Matthew Kirchhof, Christopher JF Cameron, Stefan C Kremer 

UNSUPERVISED CLUSTERING ANALYSIS OF SARS-COV-2 POPULATION STRUCTURE 
REVEALS SIX MAJOR SUBTYPES AT EARLY STAGE ACROSS THE WORLD .................................... 58 

Yawei Li, Qingyun Liu, Zexian Zeng, Yuan Luo 

ON IDENTIFYING STATISTICAL REDUNDANCY AT THE LEVEL OF AMINO ACID 
SUBSEQUENCES ............................................................................................................................................. 64 

Sandun Rajapaksa, Dinithi Sumanaweera, Maria Garcia De La Banda, Peter Stuckey, David 
Abramson, Lloyd Allison, Arthur Lesk, Arun Konagurthu 



SUBSPACE MODELING FOR CLASSIFICATION OF PROTEIN SECONDARY STRUCTURE 
ELEMENTS FROM Cα TRACE ....................................................................................................................... 72 

Ali Sekmen, Kamal Al Nasr, Christopher Jones 

MEMBRANE PROTEIN IDENTIFICATION VIA MULTI-VIEW GRAPH REGULARIZED K-
LOCAL HYPERPLANE DISTANCE NEAREST NEIGHBOR MODEL ........................................................ 80 

Mengwei Sun, Yuqing Qian, Yijie Ding, Jijun Tang, Quan Zou 

AN APPROXIMATION ALGORITHM FOR UNIFYING ADJACENCIES BY DOUBLE CUT 
AND JOINS IN UNSIGNED GENOMES ......................................................................................................... 86 

Chengcheng Sun, Haitao Jiang 

STRUCTURE-BASED PROTEIN-DRUG AFFINITY PREDICTION WITH SPATIAL 
ATTENTION MECHANISMS .......................................................................................................................... 92 

Yuxiao Wang, Zongzhao Qiu, Qihong Jiao, Cheng Chen, Zhaoxu Meng, Xuefeng Cui 

IMPROVING HUMAN ESSENTIAL PROTEIN PREDICTION USING ONLY PROTEIN 
SEQUENCES VIA ENSEMBLE LEARNING .................................................................................................. 98 

Min Zeng, Nian Wang, Yifan Wu, Yiming Li, Fang-Xiang Wu, Min Li 

A NOVEL VIRTUAL DRUG SCREENING PIPELINE WITH DEEP-LEANING AS CORE 
COMPONENT IDENTIFIES INHIBITOR OF PANCREATIC ALPHA-AMYLASE ................................... 104 

Haiping Zhang, Tingting Zhang, Konda Mani Saravanan, Linbu Liao, Hao Wu, Haishan 
Zhang, Huiling Zhang, Yi Pan, Xuli Wu, Yanjie Wei 

GRAPHISOFUN: A GRAPH NEURAL NETWORK BASED APPROACH FOR SPLICE 
ISOFORM FUNCTION PREDICTION........................................................................................................... 112 

Shuo Zhang, Changhuo Yang, Hong-Dong Li, Jianxin Wang 

DEEPANIS: PREDICTING ANTIBODY PARATOPE FROM CONCATENATED CDR 
SEQUENCES BY INTEGRATING BIDIRECTIONAL LONG-SHORT-TERM MEMORY AND 
TRANSFORMER NEURAL NETWORKS .................................................................................................... 118 

Pan Zhang, Shuangjia Zheng, Jianwen Chen, Yaoqi Zhou, Yuedong Yang 

CONTREEDP: A CONSENSUS METHOD OF TUMOR TREES BASED ON MAXIMUM 
DIRECTED PARTITION SUPPORT PROBLEM .......................................................................................... 125 

Xuecong Fu, Russell Schwartz 

INTER-PROTEIN CONTACT MAP GENERATED ONLY FROM INTRA-MONOMER BY 
IMAGE INPAINTING ..................................................................................................................................... 131 

He Huang, Chengshi Zeng, Xinqi Gong 

HETEROGENEOUS GRAPH CONVOLUTIONAL NETWORK INTEGRATES MULTI-
MODAL SIMILARITIES FOR DRUG-TARGET INTERACTION PREDICTION ...................................... 137 

Lu Jiang, Jiahao Sun, Yue Wang, Qiao Ning, Na Luo, Minghao Yin 

ATTENTION-BASED CONVOLUTIONAL NEURAL NETWORKS FOR PROTEIN-PROTEIN 
INTERACTION SITE PREDICTION ............................................................................................................. 141 

Shuai Lu, Yuguang Li, Xiaofei Nan, Shoutao Zhang 

DEEP LEARNING PREDICTS BOUNDARIES OF TOPOLOGICALLY ASSOCIATED 
DOMAINS IN HUMAN CELL LINES USING CTCF, RAD21, AND 12 EPIGENETIC SIGNALS ........... 145 

Benjamin Soibam 



REPRESENTATION OF CHROMOSOME CONFORMATIONS USING A SHAPE ALPHABET 
ACROSS MODELING METHODS ................................................................................................................ 151 

Carlos Soto, Audrey Dalgarno, Darshan Bryner, Benjamin McLaughlin, Nicola Neretti, Anuj 
Srivastava 

A TOPOLOGY APPROACH TOWARDS MODELING ACTIVITIES AND PROPERTIES ON A 
BIOMOLECULAR SURFACE ....................................................................................................................... 157 

Aakriti Upadhyay, Tuan Tran, Chinwe Ekenna 

HETEROGENEOUS CRYO-EM PROJECTION IMAGE CLASSIFICATION BASED ON 
COMMON LINES ........................................................................................................................................... 163 

Xiangwen Wang, Yonggang Lu 

PREDICTING RNA-RBP INTERACTIONS BY USING A PSEUDO-SIAMESE NETWORK ................... 167 
Fu Wang, Liangliang Yuan, Yang Yang 

MULTI-LABEL METABOLIC PATHWAY PREDICTION WITH AUTO MOLECULAR 
STRUCTURE REPRESENTATION LEARNING .......................................................................................... 171 

Jiamin Chen, Jianliang Gao, Tengfei Lyu, Babatounde Moctard Oloulade, Xiaohua Hu 

LADSTACKING: STACKING ENSEMBLE LEARNING-BASED COMPUTATIONAL MODEL 
FOR PREDICTING POTENTIAL LNCRNA-DISEASE ASSOCIATIONS .................................................. 177 

Jiechen Li, Xiangxiang Zeng, Yong Dou, Fei Xia, Shaoliang Peng 

GCNSDA: PREDICTING SNORNA-DISEASE ASSOCIATIONS VIA GRAPH 
CONVOLUTIONAL NETWORK ................................................................................................................... 183 

Dayun Liu, Yi Luo, Jingjing Zheng, Hanlin Xu, Jiaxuan Zhang, Lei Deng 

GRAPH ATTENTION MECHANISM-BASED DEEP TENSOR FACTORIZATION FOR 
PREDICTING DISEASE-ASSOCIATED MIRNA-MIRNA PAIRS .............................................................. 189 

Jiawei Luo, Zihan Lai, Cong Shen, Pei Liu, Heyuan Shi 

HIGH FIDELITY MODELING OF PULSE DYNAMICS USING LOGIC NETWORKS ............................ 197 
Cole A. Lyman, Matthew M. Morris, Spencer Richman, Hongbao Cao, Antony Scerri, Chris 
Cheadle, Gordon Broderick 

CMIVGSD: CIRCRNA-MIRNA INTERACTION PREDICTION BASED ON VARIATIONAL 
GRAPH AUTO-ENCODER AND SINGULAR VALUE DECOMPOSITION .............................................. 205 

Yurong Qian, Jingjing Zheng, Zhe Zhang, Ying Jiang, Jiaxuan Zhang, Lei Deng 

GENOME-PHENOME ASSOCIATION PREDICTION BY DEEP FACTORIZING 
HETEROGENEOUS MOLECULAR NETWORK ......................................................................................... 211 

Haojiang Tan, Sichao Qiu, Jun Wang, Guoxian Yu, Wei Guo, Maozu Guo 

LGCMDS: PREDICTING MIRNA-DRUG SENSITIVITY BASED ON LIGHT GRAPH 
CONVOLUTION NETWORK ........................................................................................................................ 217 

Song Yu, Hanlin Xu, Yizhan Li, Dayun Liu, Lei Deng 

MKG: A MUTUAL INFORMATION BASED METHOD TO INFER SINGLE CELL GENE 
REGULATORY NETWORK .......................................................................................................................... 223 

Yanping Zeng, Xuhua Yan, Zhenlan Liang, Ruiqing Zheng, Min Li 

IDENTIFYING VIRUS-RECEPTOR INTERACTIONS THROUGH MATRIX COMPLETION 
WITH SIMILARITY FUSION ........................................................................................................................ 229 

Lingzhi Zhu, Guihua Duan, Cheng Yan, Jianxin Wang 



PM6A: AN INTEGRATED CLASSIFICATION ALGORITHM FOR 2021 IEEE 
INTERNATIONAL CONFERENCE ON BIOINFORMATICS AND BIOMEDICINE (BIBM) 
IDENTIFYING M6A SITES ............................................................................................................................ 235 

Yun Zuo, Xiangrong Liu, Xiangxiang Zeng 

COMNA: CORE-ATTACHMENT BASED PROTEIN COMPLEX DETECTION VIA 
MULTIPLE NETWORK ALIGNMENT ......................................................................................................... 241 

Yaoran Chen, Yuanyuan Zhu, Ming Zhong, Juan Liu 

IDENTIFICATION OF CROSSTALK BETWEEN BIOLOGICAL PATHWAY ROUTES IN 
CANCER COHORTS ...................................................................................................................................... 245 

Pujan Joshi, Honglin Wang, Salvatore Jaramillo, Seung-Hyun Hong, Charles Giardina, 
Dong-Guk Shin 

SCOTCLUSTER: DEEP CLUSTERING WITH OPTIMAL TRANSPORT FOR LARGE-SCALE 
SINGLE-CELL RNA-SEQ DATA .................................................................................................................. 249 

Faning Long, Xiaojun Ding, Xiaoqing Peng, Jianxin Wang, Xiaoshu Zhu 

META-ANALYSIS OF CORTICAL INHIBITORY INTERNEURONS MARKERS 
LANDSCAPE AND THEIR PERFORMANCES IN SCRNA-SEQ STUDIES. ............................................. 253 

Lorenzo Martini, Roberta Bardini, Stefano Di Carlo 

AN EFFICIENT METHODOLOGY FOR PK-PD DATA ANALYSIS BASED ON NOVEL 
BOUND SELECTION AND MODIFIED SPIRAL DYNAMIC OPTIMIZATION METHODS ................... 259 

Advaith Nila Narayanan, Geervani Koneti 

MULTI-TYPE MICROBIAL RELATION EXTRACTION BY TRANSFER LEARNING .......................... 266 
Xia Sun, Chengcheng Fu, Suoqi Liu, Wenjie Chen, Ran Zhong, Tingting He, Xingpeng Jiang 

CTBUILDER: A FRAMEWORK FOR BUILDING PATHWAY CROSSTALKS BY 
COMBINING SINGLE CELL DATA WITH BULK CELL DATA ............................................................... 270 

Honglin Wang, Pujan Joshi, Seung-Hyun Hong, Dong-Ju Shin, Dong-Guk Shin 

SWARM INVERSE REINFORCEMENT LEARNING FOR BIOLOGICAL SYSTEMS ............................. 274 
Xin Yu, Wenjun Wu, Pu Feng, Yongkai Tian 

TEMPORAL LINK PREDICTION FOR CANCER NETWORKS USING STRUCTURAL 
CONSISTENCY REGULARIZED NON-NEGATIVE MATRIX FACTORIZATION ................................. 280 

Junyao Zhang, Xiaogang Liu, Xiaoke Ma 

LEARNING BRAIN EFFECTIVE CONNECTIVITY NETWORKS VIA CONTROLLABLE 
VARIATIONAL AUTOENCODER ................................................................................................................ 284 

Aixiao Zou, Junzhong Ji 

AN ENSEMBLE DEEP LEARNING FRAMEWORK TO REFINE LARGE DELETIONS IN 
LINKED-READS ............................................................................................................................................. 288 

Hu Yunfei, V Mangal Sanidhya, Zhang Lu, Zhou Xin 

TRANSCOORD: GENOME-GUIDED TRANSCRIPTS ASSEMBLY BY COORDINATING 
CANDIDATE PATHS INTO TWO-PHASED LINEAR PROGRAMMING ................................................. 296 

Chenchen Li, Jin Zhao, Haodi Feng, Daming Zhu 

DEEPCI: A DEEP LEARNING BASED CLUSTERING METHOD FOR SINGLE CELL RNA-
SEQ DATA ...................................................................................................................................................... 302 

Zhenlan Liang, Ruiqing Zheng, Siqi Chen, Xuhua Yan, Min Li 



RZMLP-DTA: GMLP NETWORK WITH REZERO FOR SEQUENCE-BASED DRUG-TARGET 
AFFINITY PREDICTION ............................................................................................................................... 308 

Zongzhao Qiu, Qihong Jiao, Yuxiao Wang, Cheng Chen, Daming Zhu, Xuefeng Cui 

MAIZE EPISTASIS DETECTION BY MULTI-CLASS QUANTITATIVE MULTIFACTOR 
DIMENSIONALITY REDUCTION ................................................................................................................ 314 

Xin Wang, Jun Wang, Guoxian Yu, Beibei Xin, Maozu Guo 

ON THE APPLICATION OF BERT MODELS FOR NANOPORE METHYLATION 
DETECTION .................................................................................................................................................... 320 

Yao-Zhong Zhang, Kiyoshi Yamaguchi, Sera Hatakeyama, Yoichi Furukawa, Satoru Miyano, 
Rui Yamaguchi, Seiya Imoto 

COVID-19 KNOWLEDGE GRAPH FOR DRUG AND VACCINE DEVELOPMENT ................................ 328 
Lan Huang, Hongrui Guan, Yanchun Liang, Renchu Guan, Xiaoyue Feng 

EDGE-GATED GRAPH NEURAL NETWORK FOR PREDICTING PROTEIN-LIGAND 
BINDING AFFINITIES ................................................................................................................................... 334 

Qihong Jiao, Zongzhao Qiu, Yuxiao Wang, Cheng Chen, Zhenghe Yang, Xuefeng Cui 

DRUG3D-DTI: IMPROVED DRUG-TARGET INTERACTION PREDICTION BY 
INCORPORATING SPATIAL INFORMATION OF SMALL MOLECULES .............................................. 340 

Zhirui Liao, Xiaodi Huang, Hiroshi Mamitsuka, Shanfeng Zhu 

GLYCAN IMMUNOGENICITY PREDICTION BASED ON GRAPH NEURAL NETWORK ................... 348 
Yu Wang, Hui Wang, Meijie Hou, Yaojun Wang, Dongbo Bu, Chunming Zhang, Chuncui 
Huang, Shiwei Sun 

SEQGO-CPA: IMPROVING COMPOUND-PROTEIN BINDING AFFINITY PREDICTION 
WITH SEQUENCE INFORMATION AND GENE ONTOLOGY KNOWLEDGE ...................................... 354 

Chunyu Wang, Yan Zhu, Naifeng Wen, Lingling Zhao, Junjie Wang 

MOLECULAR DESIGN BASED ON ARTIFICIAL NEURAL NETWORKS, INTEGER 
PROGRAMMING AND GRID NEIGHBOR SEARCH ................................................................................. 360 

Naveed Ahmed Azam, Jianshen Zhu, Kazuya Haraguchi, Liang Zhao, Hiroshi Nagamochi, 
Tatsuya Akutsu 

MOLBIT: DE NOVO DRUG DESIGN VIA BINARY REPRESENTATIONS OF SMILES FOR 
AVOIDING THE POSTERIOR COLLAPSE PROBLEM .............................................................................. 364 

Jonghwan Choi, Sangmin Seo, Jinuk Park, Sanghyun Park 

A MULTI-TASK GRAPH CONVOLUTIONAL NETWORK MODELING OF DRUG-DRUG 
INTERACTIONS AND SYNERGISTIC EFFICACY .................................................................................... 368 

Yuanyuan Deng, Song Yu, Lei Deng, Hui Liu, Xuejun Liu, Yi Luo 

DEEP LATENT-VARIABLE MODELS FOR CONTROLLABLE MOLECULE GENERATION .............. 372 
Yuanqi Du, Yinkai Wang, Fardina Alam, Yuanjie Lu, Xiaojie Guo, Liang Zhao, Amarda 
Shehu 

IN SILICO DOCKING OF TRADITIONAL CHINESE MEDICINE COMPOUNDS AND 
NOVEL REDESIGNED LIGANDS TO PSEUDOMONAS AERUGINOSA QUINOLONE 
SIGNALING PROTEINS PQSA AND PQSD ................................................................................................ 376 

Natasha Danielle Sachiko L. De Guzman, Jose Alfonso C. Madroño, Marla A. Endriga, 
Enrique Jose L. Frio 

DOCKING-BASED VIRTUAL SCREENING WITH MULTI-TASK LEARNING ...................................... 381 
Zijing Liu, Xianbin Ye, Xiaoming Fang, Fan Wang, Hua Wu, Haifeng Wang 



IMPROVING THE PREDICTION OF DISEASE-ASSOCIATED GENES BY INTEGRATING 
ANNOTATED GENE SETS............................................................................................................................ 386 

Chao Deng, Cui-Xiang Lin, Hong-Dong Li 

DOCUMENT-LEVEL DDI RELATION EXTRACTION WITH DOCUMENT-ENTITY 
EMBEDDING .................................................................................................................................................. 392 

Dou Mingliang, Tang Jijun, Guo Fei 

IDENTIFYING GENES AND THEIR INTERACTIONS FROM PATHWAY FIGURES AND 
TEXT IN BIOMEDICAL ARTICLES ............................................................................................................. 398 

Fei He, Joshua Thompson, Ziting Mao, Yijie Ren, Yulia Nussbaum, Olha Kholod, Dmitriy 
Shin, Mark Hannink, Mihail Popescu, Dong Xu 

DFL-PIDA: PREDICTION OF PIWI-INTERACTING RNA-DISEASE ASSOCIATIONS BASED 
ON DEEP FEATURE LEARNING ................................................................................................................. 406 

Boya Ji, Jiawei Luo, Liangrui Pan, Xiaolan Xie, Shaoliang Peng 

DEEPNFT: TOWARDS PRECISE NEUROFIBRILLARY TANGLE DETECTION VIA 
IMPROVING MULTI-SCALE FEATURE FUSION AND ADVERSARY ................................................... 412 

Yankai Jiang, Lei Zhang, Yiming Li, Xiangyang He, Hanxiao Huang, Keqing Zhu, Yubo Tao, 
Hai Lin 

SPARSE HYPER-GRAPH NON-NEGATIVE MATRIX FACTORIZATION BY MAXIMIZING 
CORRENTROPY ............................................................................................................................................. 418 

Cui-Na Jiao, Jin-Xing Liu, Ying-Lian Gao, Xiang-Zhen Kong, Chun-Hou Zheng, Xianzi Yu 

PRIORITIZING DISEASE GENES VIA MULTI-VIEW NONNEGATIVE MATRIX 
FACTORIZATION WITH LAYER-WISE EXPLICIT HIERARCHICAL CONSTRAINT .......................... 424 

Xu Jin, Mingming Liu, Wenqian He, Lin Wang, Ling Ma, Yalou Huang, Maoqiang Xie 

OO-LSTM: A TRUSTED MEDICAL TRANSFERS PREDICTION MODEL WITH ON-CHAIN 
AND OFF-CHAIN DATA FUSION ................................................................................................................ 430 

Lanju Kong, Xiaolin Song, Qingqing Yin, Qingzhong Li 

DOCUMENT-LEVEL BIOMEDICAL RELATION EXTRACTION WITH GENERATIVE 
ADVERSARIAL NETWORK AND DUAL-ATTENTION MULTI-INSTANCE LEARNING .................... 438 

Lishuang Li, Ruiyuan Lian, Hongbin Lu 

ADVERSARIAL DUAL-CHANNEL VARIATIONAL GRAPH AUTOENCODER FOR 
SYNTHETIC LETHALITY PREDICTION IN HUMAN CANCERS ............................................................ 444 

Wei Li, Han Zhang, Qingqing Zhao, Jian Liu, Yanbin Yin 

KGAPG: KNOWLEDGE-AWARE NEURAL GROUP REPRESENTATION LEARNING FOR 
ATTENTIVE PRESCRIPTION GENERATION OF TRADITIONAL CHINESE MEDICINE .................... 450 

Shuchen Li, Wei Wang, Jieyue He 

TOPOPHY-CNN: INTEGRATING TOPOLOGICAL INFORMATION OF PHYLOGENETIC 
TREE FOR HOST PHENOTYPE PREDICTION FROM METAGENOMIC DATA .................................... 456 

Bojing Li, Duo Zhong, Xingpeng Jiang, Tingting He 

CFR-GAN: A GENERATIVE MODEL FOR CRANIOFACIAL RECONSTRUCTION .............................. 462 
Lin Pengyue, Yang Wen, Xia Siyuan, Jiang Yu, Liu Xiaoning, Geng Guohua 

DEEP ENSEMBLE LEARNING OVER THE MICROBIAL PHYLOGENETIC TREE (DEEPEN-
PHY) ................................................................................................................................................................. 470 

Wodan Ling, Youran Qi, Xing Hua, Michael C. Wu 



ONTOLOGY-BASED ANNOTATION AND RETRIEVAL FOR LARGE-SCALE VCF DATA ................ 478 
Jian Liu, Zhi Qu, Yue Li, Jialiang Sun, Yongzhuang Liu 

CANCER SUBTYPE IDENTIFICATION BASED ON MULTI-VIEW SUBSPACE 
CLUSTERING WITH ADAPTIVE LOCAL STRUCTURE LEARNING ..................................................... 484 

Haoran Liu, Mingchao Shang, Huaxiang Zhang, Cheng Liang 

PG-TFNET: TRANSFORMER-BASED FUSION NETWORK INTEGRATING 
PATHOLOGICAL IMAGES AND GENOMIC DATA FOR CANCER SURVIVAL ANALYSIS .............. 491 

Zhilong Lv, Yuexiao Lin, Rui Yan, Zhenghe Yang, Ying Wang, Fa Zhang 

GRADIENT-NORM BASED ATTENTIVE LOSS FOR MOLECULAR PROPERTY 
PREDICTION .................................................................................................................................................. 497 

Hehuan Ma, Yu Rong, Boyang Liu, Yuzhi Guo, Chaochao Yan, Junzhou Huang 

EXPLORING LANGUAGE PATTERNS IN A MEDICAL LICENSURE EXAM ITEM BANK ................. 503 
Swati Padhee, Kimberly Swygert, Ian Micir 

ROBUST TENSOR METHOD BASED ON CORRENTROPY AND TENSOR SINGULAR 
VALUE DECOMPOSITION FOR CANCER GENOMICS DATA ............................................................... 509 

Qian Qiao, Ying-Lian Gao, Sha-Sha Yuan, Jin-Xing Liu 

RESEARCH ON THE DESIGN OF ACTIVE LEARNING ALGORITHM BASED ON QUERY-
BY-COMMITTEE FOR INTELLIGENT FETAL MONITORING ................................................................ 515 

Bin Quan, Manli Yang, Xia Li, Qinqun Chen, Guiqing Liu, Jiaming Hong, Zhifeng Hao, Li Li, 
Hang Wei 

ACCURATELY PREDICTING CIRCRNA-DISEASE ASSOCIATIONS USING 
VARIATIONAL GRAPH AUTO-ENCODERS AND LIGHTGBM .............................................................. 522 

Siyuan Shen, Yurong Qian, Jingjing Zheng, Junyi Liu, Lei Deng 

NEUROPREDICTOME: A DATA-DRIVEN PREDICTOME LINKING NEUROIMAGING TO 
PHENOTYPE ................................................................................................................................................... 528 

Syed Fahad Sultan, Lilianne Mujica-Parodi, Steven Skiena 

AUTOMATIC ICD-10 CODING BASED ON MULTI-HEAD ATTENTION MECHANISM AND 
GATED RESIDUAL NETWORK ................................................................................................................... 536 

Xiaowei Wang, Jungang Han, Ben Li, Xiaoying Pan, Hui Xu 

NPTAS: A NOVEL PLATFORM FOR TEXT ANNOTATION AND SERVICE ......................................... 544 
Xuehong Wu, Junwen Duan, Jianhua Li, Min Li 

H-VAE: A HYBRID VARIATIONAL AUTOENCODER WITH DATA AUGMENTATION IN 
PREDICTING CRISPR/CAS9 OFF-TARGET ............................................................................................... 550 

Weiming Xiang, Dong Chen, Yingbo Cui, Shaoliang Peng 

AN INTERPRETABLE MULTI-LEVEL ENHANCED GRAPH ATTENTION NETWORK FOR 
DISEASE DIAGNOSIS WITH GENE EXPRESSION DATA ....................................................................... 556 

Xiaohan Xing, Fan Yang, Hang Li, Jun Zhang, Yu Zhao, Mingxuan Gao, Junzhou Huang, 
Jianhua Yao 

AN AUTOENCODER-BASED MATRIX FACTORIZATION APPROACH TO ESTIMATING 
CELL PROPORTION FROM BULK TUMOR RNA-SEQ DATA ................................................................ 562 

Yingze Xu, Yan Wang, Xuping Xie, Feilong Wang, Qiong Chen, Huiyan Sun 



WEAKLY GUIDED HIERARCHICAL ENCODER-DECODER NETWORK FOR BRAIN CT 
REPORT GENERATION ................................................................................................................................ 568 

Sisi Yang, Junzhong Ji, Xiaodan Zhang, Ying Liu, Zheng Wang 

PARAPINDEL: A SCALABLE COORDINATED PARALLEL DETECTION FRAMEWORK 
FOR HUMAN GENOME-WIDE STRUCTURAL VARIATION .................................................................. 574 

Yaning Yang, Xiaoqi Wang, Ying Xu, Chao Yang, Bin Jiang, Shaoliang Peng 

CLINIQG4QA: GENERATING DIVERSE QUESTIONS FOR DOMAIN ADAPTATION OF 
CLINICAL QUESTION ANSWERING .......................................................................................................... 580 

Xiang Yue, Xinliang Frederick Zhang, Ziyu Yao, Simon Lin, Huan Sun 

DISCOVERING DTI AND DDI BY KNOWLEDGE GRAPH WITH MHRW AND IMPROVED 
NEURAL NETWORK ..................................................................................................................................... 588 

Shuo Zhang, Xiaoli Lin, Xiaolong Zhang 

BY HYBRID NEURAL NETWORKS FOR PREDICTION AND INTERPRETATION OF 
TRANSCRIPTION FACTOR BINDING SITES BASED ON MULTI-OMICS ............................................ 594 

Yongqing Zhang, Zixuan Wang, Yuhang Liu, Libo Lu, Xiaoyao Tan, Quan Zou 

A GRAPH-BASED APPROACH FOR INTEGRATING BIOLOGICAL HETEROGENEOUS 
DATA BASED ON CONNECTING ONTOLOGY ........................................................................................ 600 

Shilong Zhang, Yue Tang, Jing Yan, Linye Li, Tong Li, Jixiang Li, Peilin Xie, Yuanshuai Gu, 
Jiakang Xu, Zaiwen Feng, Wen Zhang, Jingbo Xia, Wolfgang Mayer, Hong-Yu Zhang, 
Guang-Cun He, Keqing He 

MINING THE ASSOCIATIONS BETWEEN V(D)J GENE SEGMENTS AND COVID-19 
DISEASE CHARACTERISTICS .................................................................................................................... 608 

Yu Zhao, Yidan Zhang, Zhi-An Huang, Fan Yang, Lei Duan, Jianhua Yao 

COVID VACCINE AND CARDIOVASCULAR RISKS: A NATURAL LANGUAGE 
ANALYSIS OF VACCINE ADVERSE EVENT REPORTS .......................................................................... 614 

Yiqing Zhao, Michael G. Ison, Yuan Luo 

AN IMPROVED RL-BASED FRAMEWORK FOR MULTIPLE BIOMEDICAL EVENT 
EXTRACTION VIA SELF-SUPERVISED LEARNING ................................................................................ 619 

Yao Zhao, Weizhong Zhao, Xingpeng Jiang, Tingting He, Bianping Su 

KNOWLEDGE DISTILLATION WITH METRIC LEARNING FOR MEDICAL DIALOGUE 
GENERATION ................................................................................................................................................ 625 

Qingqing Zhu, Pengfei Wu, Zhouxing Tan, Jiaxin Duan, Dongyan Zhao, Junfei Liu 

DYNAMIC CURRICULUM LEARNING WITH CO-TRAINING FOR MEDICAL DIALOGUE 
GENERATION ................................................................................................................................................ 633 

Qingqing Zhu, Zhouxing Tan, Jiaxin Duan, Pengfei Wu, Dongyan Zhao, Junfei Liu 

HIERARCHICAL CLUSTERING SPLIT FOR LOW-BIAS EVALUATION OF DRUG-TARGET 
INTERACTION PREDICTION ....................................................................................................................... 641 

Peizhen Bai, Filip Miljkovic, Yan Ge, Nigel Greene, Bino John, Haiping Lu 

MEDICAL SCENE GRAPHS AND REASONING ........................................................................................ 645 
Chuxue Cao, Yiming He, Yuzhen Chen, Chunli Song, Hao Ling, Renchu Guan, Xiaoyue Feng 

CO-ATTENTIVE SPAN NETWORK WITH MULTI-TASK LEARNING FOR BIOMEDICAL 
NAMED ENTITY RECOGNITION ................................................................................................................ 649 

Peng Chen, Jian Wang, Hongfei Lin, Yijia Zhang, Zhihao Yang, Di Zhao, Hui Ma 



PHENOMENOLOGICAL EQUATIONS FOR ELECTRON TRANSPORT CHAIN-MEDIATED 
REACTIVE OXYGEN SPECIES METABOLISM ......................................................................................... 653 

Sandeep Chenna, Jochen H. M. Prehn, Niamh M. C. Connolly 

DUAL MODEL WEIGHTING STRATEGY AND DATA AUGMENTATION IN BIOMEDICAL 
QUESTION ANSWERING ............................................................................................................................. 659 

Yongping Du, Jingya Yan, Yiliang Zhao, Yuxuan Lu, Xingnan Jin 

DETECTING, REPORTING AND ALLEVIATING RACIAL BIASES IN STANDARDIZED 
MEDICAL TERMINOLOGIES AND ONTOLOGIES ................................................................................... 663 

James Geller, Navya Martin Kollapally 

IEEG-TCN: A CONCISE AND ROBUST TEMPORAL CONVOLUTIONAL NETWORK FOR 
INTRACRANIAL ELECTROENCEPHALOGRAM SIGNAL IDENTIFICATION ..................................... 668 

Jinjie Guo, Yiping Wang, Yanfeng Yang, Guixia Kang 

ACUPUNCTURE AND TUINA KNOWLEDGE GRAPH FOR ANCIENT LITERATURE OF 
TRADITIONAL CHINESE MEDICINE ......................................................................................................... 674 

Xiaosong Han, Xiaoran Li, Yanchun Liang, Xinghao Wang, Dong Xu, Renchu Guan 

A META-PATH BASED DRUG-TARGET PREDICTION MODEL WITH COLLABORATIVE 
ATTENTION MECHANISMS ........................................................................................................................ 678 

Bing Hu, Feng Xia, Ruolan Chen, Shuting Jin, Xiangrong Liu 

KNOWLEDGE GRAPH INTEGRATED GRAPH NEURAL NETWORKS FOR CHINESE 
MEDICAL TEXT CLASSIFICATION ........................................................................................................... 682 

Ge Lan, Ye Li, Mengting Hu, Yufei Sun, Yuzhi Zhang 

COMBINING A GENETIC ALGORITHM AND ENSEMBLE METHOD TO IMPROVE THE 
CLASSIFICATION OF VIRUSES .................................................................................................................. 688 

Dylan Lebatteux, Abdoulaye Baniré Diallo 

BGGF: A GATED INFORMATION FUSION MODEL FOR BIOMEDICAL ENTITY 
RECOGNITION ............................................................................................................................................... 694 

Lishuang Li, Fuxiao Zhang 

SGAT: A SELF-SUPERVISED GRAPH ATTENTION NETWORK FOR BIOMEDICAL 
RELATION EXTRACTION ............................................................................................................................ 698 

Qiming Liu, Zhihao Yang, Lei Wang, Yin Zhang, Hongfei Lin, Jinzhong Ning 

REPRESENTATION LEARNING FOR MULTI-OMICS DATA WITH HETEROGENEOUS 
GENE REGULATORY NETWORK .............................................................................................................. 702 

Xiaoshuang Liu, Xian Xu, Xiao Xu, Xiang Li, Guotong Xie 

RECURSIVE MULTI-VIEW INTEGRATION FOR SUBTYPES IDENTIFICATION OF 
CERVICAL CANCER ..................................................................................................................................... 706 

Madhumita, Archit Dwivedi, Sushmita Paul 

MULTI-AMP: DETECTING THE ANTIMICROBIAL PEPTIDES AND THEIR ACTIVITIES 
USING THE MULTI-TASK LEARNING ...................................................................................................... 710 

Meng Qiaozhen, Jijun Tang, Fei Guo 

NAMED ENTITY RECOGNITION USING NEGATIVE SAMPLING AND REINFORCEMENT 
LEARNING...................................................................................................................................................... 714 

Shi Peng, Yong Zhang, Zhengyun Wang, Dingkang Gao, Feng Xiong, Haoyang Zuo 



INTEGRATIVE HIERARCHICAL ENSEMBLE CLUSTERING FOR IMPROVED DISEASE 
SUBTYPE DISCOVERY ................................................................................................................................ 720 

Bastian Pfeifer, Andrei Voicu-Spineanu, Michael G. Schimek, Nikolaos Alachiotis 

TRANSFORMER-BASED MULTI-TARGET REGRESSION ON ELECTRONIC HEALTH 
RECORDS FOR PRIMORDIAL PREVENTION OF CARDIOVASCULAR DISEASE .............................. 726 

Raphael Poulain, Mehak Gupta, Randi Foraker, Rahmatollah Beheshti 

LEARNING DEEPLY ENRICHED REPRESENTATIONS OF LONGITUDINAL IMAGING-
GENETIC DATA TO PREDICT ALZHEIMER’S DISEASE PROGRESSION ............................................ 732 

Hoon Seo, Hua Wang 

SILICONE OIL-WATER INTERACTION AND EMULSIFICATION VISUAL SIMULATION 
FOR INTRAOCULAR SILICONE OIL TAMPONADE ................................................................................ 736 

Chongming Song, Yanrui Xu, Xiaokun Wang, Jiamin Wang, Houbin Huang, Zhihong Zhu, 
Xiaojuan Ban 

CELL TYPE IDENTIFICATION FOR SINGLE CELL RNA DATA BY BULK DATA 
REFERENCE PROJECTION .......................................................................................................................... 742 

Oleg Sysoev, Danuta Gawel, Sandra Lilja, Samuel Schäfer, Mikael Benson 

MULTI-LEVEL AMPLIFIED ITERATIVE TRAINING OF SEMI-SUPERVISION DEEP 
LEARNING FOR GLAUCOMA DIAGNOSIS............................................................................................... 747 

Yu Tang, Gang Yang, Dayong Ding, Gangwei Cheng 

FEATURE SELECTION USING CO-OCCURRENCE CORRELATION IMPROVES CELL 
CLUSTERING AND EMBEDDING IN SINGLE CELL RNASEQ DATA ................................................... 751 

Evan S. Walsh, H. Troy Ghashghaei, Xinxia Peng 

AMMASURV: ASYMMETRICAL MULTI-MODAL ATTENTION FOR ACCURATE 
SURVIVAL ANALYSIS WITH WHOLE SLIDE IMAGES AND GENE EXPRESSION DATA ................ 757 

Ruoqi Wang, Ziwang Huang, Haitao Wang, Hejun Wu 

A SIMPLEX HYPERGRAPH CLUSTERING METHOD FOR DETECTING HIGHER-ORDER 
MODULES IN MICROBIAL NETWORK ..................................................................................................... 761 

Ruilong Xiang, Lingling Fu, Yue Wang, Han Sun, Xianjun Shen 

DIFFERENTIALLY PRIVATE LINKAGE ANALYSIS WITH TDT — THE CASE OF TWO 
AFFECTED CHILDREN PER FAMILY ........................................................................................................ 765 

Akito Yamamoto, Tetsuo Shibuya 

A SEMI-SUPERVISED LEARNING ALGORITHM FOR PREDICTING MIRNA-DISEASE 
ASSOCIATION ............................................................................................................................................... 771 

Na Yu, Zhi-Ping Liu, Rui Gao 

ADAPTIVE TOTAL-VARIATION JOINT LEARNING MODEL FOR ANALYZING SINGLE 
CELL RNA SEQ DATA .................................................................................................................................. 775 

Dai-Jun Zhang, Jing-Xiu Zhao, Jin-Xing Liu, Ying-Lian Gao 

MULTI-MODAL INFORMATION FUSION-POWERED REGIONAL COVID-19 EPIDEMIC 
FORECASTING .............................................................................................................................................. 779 

Honglu Zhang, Yonghui Xu, Lei Liu, Xudong Lu, Xijie Lin, Zhongmin Yan, Lizhen Cui, 
Chunyan Miao 

DEEPBSI: A MULTIMODAL DEEP LEARNING FRAMEWORK FOR PREDICTING THE 
TRANSCRIPTION FACTOR BINDING SITE AND INTENSITY ............................................................... 785 

Peng Zhang, Shikui Tu 



MULTI-OMICS DATA CLUSTERING VIA THE GUIDANCE OF HIGHLY CORRELATED 
FEATURES ...................................................................................................................................................... 789 

Bin Zhang, Hongmin Cai 

DGAT-ONCO: A DIFFERENTIAL ANALYSIS METHOD TO DETECT ONCOGENES BY 
INTEGRATING FUNCTIONAL INFORMATION OF MUTATIONS ......................................................... 793 

Haoyang Zhang, Junkang Wei, Zifeng Liu, Xun Liu, Yutian Chong, Yutong Lu, Huiying Zhao, 
Yuedong Yang 

TL-BERT: A NOVEL BIOMEDICAL RELATION EXTRACTION APPROACH ....................................... 797 
Zhehuan Zhao, Yuying Zou, Yang Tian, Bo Xu, Zhihao Yang, Jian Wang, Hongfei Lin, Shimin 
Shan, Yu Liu 

USING MACHINE LEARNING TO PREDICT PERCEIVED EXERTION DURING 
RESISTANCE TRAINING WITH WEARABLE HEART RATE AND MOVEMENT SENSORS .............. 801 

Justin Amadeus Albert, Arne Herdick, Clemens Markus Brahms, Urs Granacher, Bert 
Arnrich 

MAIN: MULTIMODAL ATTENTION-BASED FUSION NETWORKS FOR DIAGNOSIS 
PREDICTION .................................................................................................................................................. 809 

Ying An, Haojia Zhang, Yu Sheng, Jianxin Wang, Xianlai Chen 

SELF-ENSEMBLING SEMI-SUPERVISED MODEL FOR BONE X-RAY IMAGES 
LANDMARK DETECTION ............................................................................................................................ 817 

Tian Bai, Shenyao Liu, Yuzhao Wang, Yu Wang, Dong Dong 

A HYBRID POOLING BASED DEEP LEARNING FRAMEWORK FOR AUTOMATED ICD 
CODING .......................................................................................................................................................... 823 

Sajida Raz Bhutto, Yifan Wu, Ying Yu, Akhtar Hussain Jalbani, Min Li 

FLEXIBLE-CLMSER: REGULARIZED FEEDBACK CONNECTIONS FOR BIOMEDICAL 
IMAGE SEGMENTATION ............................................................................................................................. 829 

Boheng Cao, Shikui Tu, Lei Xu 

“ONE-SHOT” REDUCTION OF ADDITIVE ARTIFACTS IN MEDICAL IMAGES ................................. 836 
Yu-Jen Chen, Yen-Jung Chang, Shao-Cheng Wen, Xiaowei Xu, Meiping Huang, Haiyun Yuan, 
Jian Zhuang, Yiyu Shi, Tsung-Yi Ho 

TRANSMIXNET: AN ATTENTION BASED DOUBLE-BRANCH MODEL FOR WHITE 
BLOOD CELL CLASSIFICATION AND ITS TRAINING WITH THE FUZZIFIED TRAINING 
DATA ............................................................................................................................................................... 842 

Hua Chen, Juan Liu, Chunbing Hua, Zhiqun Zuo, Jing Feng, Baochuan Pang, Di Xiao 

AN END-TO-END SLEEP STAGING SIMULATOR BASED ON MIXED DEEP NEURAL 
NETWORKS .................................................................................................................................................... 848 

Zheng Chen, Ziwei Yang, Dong Wang, Ming Huang, Naoaki Ono, Md Altaf-Ul-Amin, 
Shigehiko Kanaya 

MULTI-SOURCE UNSUPERVISED DOMAIN ADAPTATION FOR ECG CLASSIFICATION ............... 854 
Fucheng Deng, Shikui Tu, Lei Xu 

WHICH FEATURES OF POSTURAL SWAY ARE EFFECTIVE IN DISTINGUISHING 
PARKINSON’S DISEASE PATIENTS FROM CONTROLS? AN EXPERIMENTAL 
INVESTIGATION ........................................................................................................................................... 860 

Wenbo Ge, Deborah Apthorp, Christian Lueck, Hanna Suominen 



GLOBAL CORRELATION AND LOCAL GEOMETRIC INFORMATION COUPLED 
CHANNEL CONTRAST LEARNING FOR THYROID NODULE RISK STRATIFICATION ................... 868 

Yang Guo, Yuanbo He, Shuai Li, Ting Shu, Luying Gao 

EFFICIENT FALSE POSITIVE REDUCTION METHOD FOR EARLY PULMONARY 
NODULES DETECTION IN PHYSICAL EXAMINATION ......................................................................... 876 

Yu Han, Honggang Qi, Yan Liu, Zhijun Guo, Qian Xu, Qiang Lin, Haitao Liu, Junying Lu, 
Fei Liang, Wenqiu Feng, Haiyan Li 

EXPLAINABLE PREDICTION OF WHETHER THE ACETABULAR CUP IS PLACED IN THE 
“SAFE ZONE” FROM X-RAY IMAGES ....................................................................................................... 882 

Fuchang Han, Shenghui Liao, Chao Xiong, Haitao Wei, Renzhong Wu, Yingqi Zhang 

ACCURATE BRAIN AGE PREDICTION MODEL FOR HEALTHY CHILDREN AND 
ADOLESCENTS USING 3D-CNN AND DIMENSIONAL ATTENTION ................................................... 890 

Guozhen Hu, Qinjian Zhang, Zhi Yang, Baobin Li 

MEDICAL FREQUENCY DOMAIN LEARNING: CONSIDER INTER-CLASS AND INTRA-
CLASS FREQUENCY FOR MEDICAL IMAGE SEGMENTATION AND CLASSIFICATION ................ 897 

Yonghao Huang, Chuan Zhou, Leiting Chen, Junjing Chen, Shanlin Lan 

EARLY ALERT OF ELDERLY COGNITIVE IMPAIRMENT USING TEMPORAL 
STREAMING CLUSTERING ......................................................................................................................... 905 

Omar A. Ibrahim, Sunyang Fu, Maria Vassilaki, Ronald C. Petersen, Michelle M. Mielke, 
Jennifer St Sauver, Sunghwan Sohn 

IDENTIFYING AND CHARACTERIZING OPIOID ADDICTION STATES USING SOCIAL 
MEDIA POSTS ................................................................................................................................................ 913 

Deeptanshu Jha, Samantha R. La Marca, Rahul Singh 

LEARNING A FREQUENCY SEPARATION NETWORK WITH HYBRID CONVOLUTION 
AND ADAPTIVE AGGREGATION FOR LOW-DOSE CT DENOISING ................................................... 919 

Xuecong Jiang, Lulu Wang, Zhongshi He, Jinglong Du 

MULTI-FEATURE EXTRACTION WITH ENSEMBLE NETWORK FOR TRACING CHRONIC 
RETINAL DISORDERS .................................................................................................................................. 926 

Muhammad Zubair Khan, Yugyung Lee, Arslan Munir, Muazzam Ali Khan 

PREDICTING SAME HOSPITAL READMISSION FOLLOWING FONTAN 
CAVOPULMONARY ANASTOMOSIS USING MACHINE LEARNING .................................................. 933 

Kushal Kodnad, Azade Tabaie, Joshua M. Rosenblum, Rishikesan Kamaleswaran 

BEA-SEGNET: BODY AND EDGE AWARE NETWORK FOR MEDICAL IMAGE 
SEGMENTATION ........................................................................................................................................... 939 

Hulin Kuang, Yixiong Liang, Ning Liu, Jin Liu, Jianxin Wang 

AUTOMATIC REPORT GENERATION BASED ON MULTI-MODAL AND MULTI-VIEW 
MODEL FOR FUNDUS IMAGES .................................................................................................................. 945 

Shanlin Lan, Chuan Zhou, Leiting Chen, Huqiu Fan, Ning Yan, Yonghao Huang 

ATTENT: DOMAIN-ADAPTIVE MEDICAL IMAGE SEGMENTATION VIA ATTENTION-
AWARE TRANSLATION AND ADVERSARIAL ENTROPY MINIMIZATION ....................................... 952 

Chen Li, Xin Luo, Wei Chen, Yulin He, Mingfei Wu, Yusong Tan 



ENHANCING THE GENERALIZATION OF FEATURE CONSTRUCTION USING GENETIC 
PROGRAMMING FOR IMBALANCED DATA WITH AUGMENTED NON-OVERLAP 
DEGREE .......................................................................................................................................................... 960 

Zhuang Li, Jingyan Qin, Haiyan Gong, Xiaotong Zhang, Yadong Wan 

CC-DENSEUNET: DENSELY CONNECTED U-NET WITH CRISS-CROSS ATTENTION FOR 
LIVER AND TUMOR SEGMENTATION IN CT VOLUMES ...................................................................... 966 

Qiang Li, Hong Song, Weiwei Zhang, Jingfan Fan, Danni Ai, Yucong Lin, Jian Yang 

DCFG: DISCOVERING DIRECTIONAL COUNTERFACTUAL GENERATION FOR CHEST 
X-RAYS ........................................................................................................................................................... 972 

Yan Li, Shasha Liu, Chunwei Wu, Xidong Xi, Guitao Cao, Wenming Cao 

PERSONALIZED CLINICAL PATHWAY RECOMMENDATION VIA ATTENTION BASED 
PRE-TRAINING .............................................................................................................................................. 980 

Xijie Lin, Yuan Li, Yonghui Xu, Wei Guo, Wei He, Honglu Zhang, Lizhen Cui, Chunyan Miao 

MOMENT INVARIANTS WITH DATA AUGMENTATION FOR TONGUE IMAGE 
SEGMENTATION ........................................................................................................................................... 988 

Senlin Lin, Xuekun Song, Ziheng Xu, Xinyue Zhang, Yinqing Lin, Rui Zhang, Yulong Chen, Fa 
Zhang, Dehui Qiu, Yuling Zheng, Xiaohua Wan 

DEVELOPING A VISUAL ANALYSIS PLATFORM OF HUMAN RABIES FOR HUBEI 
PROVINCE OF CHINA (VAP-HRHB) .......................................................................................................... 994 

Keling Liu, Wenting Wu, Qiaozhen Zhang, Kun Cai, Le Zhang 

MTFIL-NET: AUTOMATED ALZHEIMER’S DISEASE DETECTION AND MMSE SCORE 
PREDICTION BASED ON FEATURE INTERACTIVE LEARNING ........................................................ 1002 

Jin Liu, Xu Tian, Jianxin Wang, Rui Guo, Hulin Kuang 

FES-RF: A FEATURE ENSEMBLE SELECTION BASED RANDOM FOREST METHOD FOR 
ACCURATE CANCER SCREENING .......................................................................................................... 1008 

Jiatong Liu, Changbin Pan, Dongdong Chen, Weiping Lin, Shangyuan Feng, Sufang Qiu, 
Beizhan Wang, Kunhong Liu 

MIASNET: A MEDICAL IMAGE SEGMENTATION METHOD PREDICTING FUTURE 
BASED ON PAST AND CURRENT CASES ............................................................................................... 1014 

Shiqiang Ma, Xuejian Li, Jijun Tang, Fei Guo 

GEU-NET: RETHINKING THE INFORMATION TRANSMISSION IN THE SKIP 
CONNECTION OF U-NET ARCHITECTURE ............................................................................................ 1020 

Shiqiang Ma, Xuejian Li, Zehua Zhang, Jijun Tang, Fei Guo 

ENRICHING COMPUTED TOMOGRAPHY IMAGES BY PROJECTION FOR ROBUST 
AUTOMATED CEREBRAL ANEURYSM DETECTION AND SEGMENTATION ................................. 1026 

Rui Ma, Shikui Tu, Peiying Li, Jiafeng Zhou, Bing Zhao, Jieqing Wan, Lei Xu 

FEDI: FEW-SHOT LEARNING BASED ON EARTH MOVER'S DISTANCE ALGORITHM 
COMBINED WITH DEEP RESIDUAL NETWORK TO IDENTIFY DIABETIC 
RETINOPATHY ............................................................................................................................................ 1032 

Liangrui Pan, Peng Zhang, Fei Xia, Boya Ji, Wenjuan Liu, Hetian Wang, Yuan Jin, Mitchai 
Chongcheawchamnan, Shaoliang Peng 

INTERPRETABLE MATHEMATICAL MODEL-GUIDED ULTRASOUND PROSTATE 
CONTOUR EXTRACTION USING DATA MINING TECHNIQUES ....................................................... 1037 

Tao Peng, Jing Zhao, Jing Wang 



IPIDA-GBNN:IDENTIFICATION OF PIWI-INTERACTING RNA-DISEASE ASSOCIATIONS 
BASED ON GRADIENT BOOSTING NEURAL NETWORK .................................................................... 1045 

Yurong Qian, Qihua He, Lei Deng 

MED-3D: 3D RECONSTRUCTION OF MEDICAL IMAGES BASED ON STRUCTURE-
FROM-MOTION VIA TRANSFER LEARNING ......................................................................................... 1051 

Hongyan Quan, Jiashun Dong, Xiaoxiao Qian 

CT IMAGE HARMONIZATION FOR ENHANCING RADIOMICS STUDIES ........................................ 1057 
Md Selim, Jie Zhang, Baowei Fei, Guo-Qiang Zhang, Jin Chen 

DETECTION-AND-EXCITATION NEURAL NETWORK ACHIEVES ACCURATE 
NASOPHARYNGEAL CARCINOMA SEGMENTATION IN MULTI-MODALITY MR 
IMAGES ......................................................................................................................................................... 1063 

Guihua Tao, Haojiang Li, Lizhi Liu, Hongmin Cai 

ANIMO: ANNOTATION OF BIOMED IMAGE MODALITIES ................................................................ 1069 
Juan Trelles Trabucco, Pengyuan Li, Cecilia Arighi, Daniela Raciti, Hagit Shatkay, G. 
Elisabeta Marai 

PSYCHBERT: A MENTAL HEALTH LANGUAGE MODEL FOR SOCIAL MEDIA MENTAL 
HEALTH BEHAVIORAL ANALYSIS ......................................................................................................... 1077 

Vedant Vajre, Mitch Naylor, Uday Kamath, Amarda Shehu 

PREDICTING DRUG-MIRNA RESISTANCE WITH LAYER ATTENTION GRAPH 
CONVOLUTION NETWORK AND MULTI CHANNEL FEATURE EXTRACTION .............................. 1083 

Haorui Wang, Shahanavaj Khan, Shichao Liu, Fang Zheng, Wen Zhang 

ENSEMBLE CLUSTERING-BASED CERVICAL SPONDYLOSIS FINE-CLASSIFICATION ............... 1090 
Nana Wang, Chunjie Luo, Yunyou Huang, Jianfeng Zhan 

A MULTI-LAYER RANDOM WALK METHOD FOR LOCAL DYNAMIC COMMUNITY 
DETECTION IN BRAIN FUNCTIONAL NETWORK ................................................................................ 1098 

Xuyun Wen, Daoqiang Zhang 

A HYBRID-SCALES GRAPH CONTRASTIVE LEARNING FRAMEWORK FOR 
DISCOVERING REGULARITIES IN TRADITIONAL CHINESE MEDICINE FORMULA .................... 1104 

Yingpei Wu, Zecheng Yin, Kaiyuan Zhou, Ruofei Wang, Yun Yang, Zepeng Yin, Chunyang 
Ruan, Yanchun Zhang 

RCGA-NET: AN IMPROVED MULTI-HYBRID ATTENTION MECHANISM NETWORK IN 
BIOMEDICAL IMAGE SEGMENTATION ................................................................................................. 1112 

Feng Xiao, Cong Shen, Yu Chen, Tian Yang, Shengyong Chen, Zhijun Liao, Jijun Tang 

A MULTI-RESOLUTION DEEP FOREST FRAMEWORK WITH HYBRID FEATURE FUSION 
FOR CT WHOLE HEART SEGMENTATION ............................................................................................ 1119 

Fei Xu, Lingli Lin, Dihan Li, Qingqi Hong, Kunhong Liu, Qingqiang Wu, Qingde Li, Yinhuan 
Zheng, Jie Tian 

ARSC-NET: ADVENTITIOUS RESPIRATORY SOUND CLASSIFICATION NETWORK 
USING PARALLEL PATHS WITH CHANNEL-SPATIAL ATTENTION ................................................ 1125 

Lei Xu, Jianhong Cheng, Jin Liu, Hulin Kuang, Fan Wu, Jianxin Wang 

A GRAPH ATTENTION NEURAL NETWORK FOR DIAGNOSING ASD WITH FMRI DATA............ 1131 
Wutao Yin, Longhai Li, Fang-Xiang Wu 



LOW-DIMENSIONAL DEPTH LOCAL DUAL-VIEW FEATURES EMBEDDED 
TRANSFORMER FOR ELECTROCARDIOGRAM SIGNAL QUALITY ASSESSMENT ....................... 1137 

Shuaiying Yuan, Ziyang He, Jianhui Zhao, Zhiyong Yuan 

DOMAIN ADAPTATION FOR TRAUMA MORTALITY PREDICTION IN EHRS WITH 
FEATURE DISPARITY ................................................................................................................................ 1145 

Xinlu Zhang, Shiyang Li, Zhuowei Cheng, Rachael Callcut, Linda Petzold 

A NOVEL EMOTION RECOGNITION METHOD INCORPORATING MST-BASED BRAIN 
NETWORK AND FVMD-GAMPE ............................................................................................................... 1153 

Shilin Zhang, Bin Hu, Ji Bian, Mingzhe Zhang, Xiangwei Zheng 

IMPROVED MULTI-TASK SCCA FOR BRAIN IMAGING GENETICS VIA JOINT 
CONSIDERATION OF THE DIAGNOSIS, PARAMETER DECOMPOSITION AND 
NETWORK CONSTRAINTS ........................................................................................................................ 1159 

Xin Zhang, Yipeng Hao, Jin Zhang, Shihong Zou, Songyun Xie, Lei Du 

SINGLE CELL CLUSTERING WITH SPARSE SIMILARITY MATRIX LEARNING ............................ 1165 
Wenjing Zhang, Yuting Tan, Fang-Xiang Wu 

SEMI-SUPERVISED MEDICAL IMAGE SEGMENTATION WITH DISTRIBUTION 
CALIBRATION AND NON-LOCAL SEMANTIC CONSTRAINT ............................................................ 1171 

Nan Zhang, Junlin Hou, Rui-Wei Zhao, Rui Feng, Yuejie Zhang 

TRANSPICKER: A TRANSFORMER-BASED FRAMEWORK FOR PARTICLE PICKING IN 
CRYOEM MICROGRAPHS ......................................................................................................................... 1179 

Chi Zhang, Hongjia Li, Xiaohua Wan, Xuemei Chen, Zhenghe Yang, Jieqing Feng, Fa Zhang 

A KNOWLEDGE-AWARE MACHINE READING COMPREHENSION FRAMEWORK FOR 
DIALOGUE SYMPTOM DIAGNOSIS ........................................................................................................ 1185 

Xiongjun Zhao, Yingjie Cheng, Weiming Xiang, Xiang Wang, Lin Han, Jiandong Shang, 
Shaoliang Peng 

A ROBUST DRUG REPRESENTATION LEARNING MODEL FOR ELIMINATING CELL 
SPECIFICITY IN GENE EXPRESSION PROFILE AND ITS APPLICATION .......................................... 1191 

Cecheng Zhao, Ziyang Huang, Hui Wang, Haitao Fu, Dong Wang, Yingjie Gao, Haotian Zhu, 
Xiaohui Niu, Wen Zhang 

DISCOVERING DRUG-DRUG ASSOCIATIONS IN THE FDA ADVERSE EVENT 
REPORTING SYSTEM DATABASE WITH DATA MINING APPROACHES ......................................... 1197 

Weizhong Zhao, Huyen Le, James J. Chen, Hesha Duggirala, Richard Forshee, Taxiarchis 
Botsis, Henry Francis, Huixiao Hong, Weida Tong, Yi-Ting Hwang, Wen Zou 

SELF-NORMALIZED CLASSIFICATION OF PARKINSON’S DISEASE DATSCAN IMAGES ........... 1205 
Yuan Zhou, Hemant D. Tagare 

HAUNET-3D: A NOVEL HIERARCHICAL ATTENTION 3D UNET FOR LUNG NODULE 
SEGMENTATION ......................................................................................................................................... 1213 

Fu Zhou, Fei Luo, Kafui Efio-Akolly, Ronald Bbosa, Wen Cai Huang, Jia Ni Zou, Yi Ping 
Phoebe Chen, Feng Liu 

DEEP NEURAL NETWORKS WITH PRIOR EVIDENCE FOR BLADDER CANCER 
STAGING ...................................................................................................................................................... 1221 

Xiaoqian Zhou, Xiaodong Yue, Zhikang Xu, Thierry Denoeux, Yufei Chen 



COCO DISTILLNET: A CROSS-LAYER CORRELATION DISTILLATION NETWORK FOR 
PATHOLOGICAL GASTRIC CANCER SEGMENTATION ...................................................................... 1227 

Wenxuan Zou, Xingqun Qi, Zhuojie Wu, Zijian Wang, Muyi Sun, Caifeng Shan 

DCET-NET: DUAL-STREAM CONVOLUTION EXPANDED TRANSFORMER FOR BREAST 
CANCER HISTOPATHOLOGICAL IMAGE CLASSIFICATION ............................................................. 1235 

Ying Zou, Shannan Chen, Qiule Sun, Bin Liu, Jianxin Zhang 

EFCA: AN EXTENDED FORMAL CONCEPT ANALYSIS METHOD FOR ASPECT 
EXTRACTION IN HEALTHCARE INFORMATICS .................................................................................. 1241 

Zohair Ahmed, Junwen Duan, Fangxiang Wu, Jianxin Wang 

APPROACHES TO EVALUATING EYE GAZE PATTERNS BETWEEN PHYSICIAN-
PATIENT INTERACTION IN PRIMARY CARE CLINIC .......................................................................... 1245 

Amal N. Almansour, Jacob Furst, Daniela Raicu, Enid Montague 

MAPPING HEALTH TRAJECTORIES ON SELF ORGANIZING MAPS USING COVID-19 
PATIENT’S BLOOD TESTS ........................................................................................................................ 1251 

Carlos Arias-Alcaide, Cristina Soguero-Ruiz, Paloma Santos-Alvarez, Adrián García-
Romero, Inmaculada Mora-Jiménez 

DEEP LEARNING FOR SPATIO-TEMPORAL LOCALIZATION OF 
TEMPOROMANDIBULAR JOINT IN ULTRASOUND VIDEOS ............................................................. 1257 

Kristina Belikova, Aleksandra Zailer, Svetlana V. Tekucheva, Sergey N. Ermoljev, Dmitry V. 
Dylov 

TWO-STREAM SQUEEZE-AND-EXCITATION NETWORK FOR MULTI-MODAL SLEEP 
STAGING ...................................................................................................................................................... 1262 

Xiyang Cai, Ziyu Jia, Zehui Jiao 

ANALYSIS ON TEETH OCCLUSION DISTRIBUTION BASED ON SEGMENTATION AND 
REGISTRATION ALGORITHM .................................................................................................................. 1266 

Zihan Cao, Xinwu Sun, Shasha Liu, Gangyuan Chen, Yan Liu, Xinggang Liu, Dongxiang 
Zheng, Ling Wang 

TEMPORAL GRAPH REPRESENTATION LEARNING FOR AUTISM SPECTRUM 
DISORDER BRAIN NETWORKS ................................................................................................................ 1270 

Peng Cao, Guangqi Wen, Lanting Li, Xiaoli Liu, Jinzhu Yang, Osmar Zaiane 

SE-MSCNN: A LIGHTWEIGHT MULTI-SCALED FUSION NETWORK FOR SLEEP APNEA 
DETECTION USING SINGLE-LEAD ECG SIGNALS ............................................................................... 1276 

Xianhui Chen, Ying Chen, Wenjun Ma, Xiaomao Fan, Ye Li 

GENERATIVE ADVERSARIAL NETWORK BASED SEMI-SUPERVISED LEARNING FOR 
EPILEPTIC FOCUS LOCALIZATION ........................................................................................................ 1281 

Hisham Daoud, Magdy Bayoumi 

MODALITY-SHARED MRI IMAGE TRANSLATION BASED ON CONDITIONAL GAN .................... 1286 
Chufu Deng, Zhiguang Chen, Ruixuan Wang, Wanqi Su, Yili Qu 

USING CENTER VECTOR AND DRUG MOLECULAR INFORMATION FOR DRUG DRUG 
INTERACTION EXTRACTION ................................................................................................................... 1291 

Biao Duan, Lei Qin, Jing Peng 

AGMI: ATTENTION-GUIDED MULTI-OMICS INTEGRATION FOR DRUG RESPONSE 
PREDICTION WITH GRAPH NEURAL NETWORKS .............................................................................. 1295 

Ruiwei Feng, Yufeng Xie, Minshan Lai, Danny Z. Chen, Ji Cao, Jian Wu 



ATTENTION-ENHANCED GRAPH CROSS-CONVOLUTION FOR PROTEIN-LIGAND 
BINDING AFFINITY PREDICTION ........................................................................................................... 1299 

Xianbing Feng, Jingwei Qu, Tianle Wang, Bei Wang, Xiaoqing Lyu, Zhi Tang 

SMP-GRAPH: STRUCTURE-ENHANCED UNSUPERVISED SEMANTIC GRAPH 
REPRESENTATION FOR PRECISE MEDICAL PROCEDURE CODING ON EMRS ............................. 1303 

Yue Gao, Xiangling Fu, Xien Liu, Kaiyin Zhou, Ji Wu 

UNDERSTANDING THE FACTORS RELATED TO THE OPIOID EPIDEMIC USING 
MACHINE LEARNING ................................................................................................................................ 1309 

Sachin Gavali, Chuming Chen, Julie Cowart, Xi Peng, Shanshan Ding, Cathy Wu, Tammy 
Anderson 

AN AGENT-BASED APPROACH TO PREDICTING LYMPH NODE METASTASIS STATUS 
IN BREAST CANCER .................................................................................................................................. 1315 

Sean Grimes, Mark D. Zarella, Fernando U. Garcia, David E. Breen 

REAL-TIME VITAL SIGNS MONITORING BASED ON COTS WIFI DEVICES ................................... 1320 
Yu Gu, Xiang Zhang, Huan Yan, Zhi Liu, Yusheng Ji 

DISEASE CORRELATION ENHANCED ATTENTION NETWORK FOR ICD CODING ...................... 1325 
Ping Gu, Song Yang, Qiang Li, Jiangxing Wang 

SPINEONE: A ONE-STAGE DETECTION FRAMEWORK FOR DEGENERATIVE DISCS 
AND VERTEBRAE ....................................................................................................................................... 1331 

Jiabo He, Wei Liu, Yu Wang, Xingjun Ma, Xian-Sheng Hua 

DETECTING BRAIN STATE CHANGES VIA MANIFOLD MEAN SHIFTING ..................................... 1335 
Zhuobin Huang, Tingting Dan, Yi Lin, Jiazhou Chen, Hongmin Cai, Guorong Wu 

A WEB-BASED METHOD FOR DESIGNING AND VALIDATING PRIMER-PROBE SETS 
FOR SARS-COV-2 ........................................................................................................................................ 1339 

Hajin Jeon, Jeongmin Bae, Min-Soo Kim 

CELLDET: DUAL-TASK CELL DETECTION NETWORK FOR IHC-STAINED IMAGE 
ANALYSIS .................................................................................................................................................... 1343 

Wei Ji, Weiwei Tian, Wenbin Pan, Siqi Sun, Hui Jiang, Rui Feng, Yuejie Zhang, Rui-Wei 
Zhao, Gang Jin 

RADIOLOGY REPORT GENERATION FOR RARE DISEASES VIA FEW-SHOT 
TRANSFORMER .......................................................................................................................................... 1347 

Xing Jia, Yun Xiong, Jiawei Zhang, Yao Zhang, Blackley Suzanne, Yangyong Zhu, Chunlei 
Tang 

DISCRIMINATING SURPRISE AND ANGER FROM EEG AND EYE MOVEMENTS WITH A 
GRAPH NETWORK...................................................................................................................................... 1353 

Wei-Bang Jiang, Li-Ming Zhao, Ping Guo, Bao-Liang Lu 

INPATINETS’ FWA DETECTION: MISMATCH BETWEEN THE CLINICAL PATH AND 
MEDICAL CONDITION ............................................................................................................................... 1358 

Xuehan Jiang, Rui Tang, Xingzhi Sun, Gang Hu, Guotong Xie 

BOOSTING SEGMENTATION PERFORMANCE ACROSS DATASETS USING HISTOGRAM 
SPECIFICATION WITH APPLICATION TO PELVIC BONE SEGMENTATION ................................... 1364 

Prabhakara Subramanya Jois, Aniketh Manjunath, Thomas Fevens 



AN END-TO-END ENTANGLED SEGMENTATION AND CLASSIFICATION 
CONVOLUTIONAL NEURAL NETWORK FOR PERIODONTITIS STAGE GRADING FROM 
PERIAPICAL RADIOGRAPHIC IMAGES .................................................................................................. 1370 

Tanjida Kabir, Chun-Teh Lee, Jiman Nelson, Sally Sheng, Hsiu-Wan Meng, Luyao Chen, 
Muhammad F Walji, Xioaqian Jiang, Shayan Shams 

DETECTING CHRONIC VASCULAR DAMAGE WITH ATTENTION-GUIDED NEURAL 
SYSTEM ........................................................................................................................................................ 1376 

Muhammad Zubair Khan, Yugyung Lee, Arslan Munir, Muazzam Ali Khan 

INTERPRETABLE TEMPORAL GRAPH NEURAL NETWORK FOR PROGNOSTIC 
PREDICTION OF ALZHEIMER’S DISEASE USING LONGITUDINAL NEUROIMAGING 
DATA ............................................................................................................................................................. 1381 

Mansu Kim, Jaesik Kim, Jeffrey Qu, Heng Huang, Qi Long, Kyung-Ah Sohn, Dokyoon Kim, 
Li Shen 

CT-CAD: CONTEXT-AWARE TRANSFORMERS FOR END-TO-END CHEST 
ABNORMALITY DETECTION ON X-RAYS ............................................................................................. 1385 

Qiran Kong, Yirui Wu, Chi Yuan, Yongli Wang 

HIERARCHICAL MAP DENOISING OF LONGITUDINAL HAMILTON DEPRESSION 
RATING SCORES ......................................................................................................................................... 1389 

Jonathan Koss, Christine Delorenzo, Hemant D. Tagare 

HEALTH ANALYTICS ON BIG COVID-19 DATA ................................................................................... 1395 
Nguyen Duy Thong Tran, Carson K. Leung, Daryl L. X. Fung, Thanh Huy Daniel Mai 

ROBUST PATHOLOGICAL DETECTOR TRAINING METHOD ON SPARSELY 
ANNOTATED DATASETS VIA SPATIAL CUES ...................................................................................... 1396 

Hansheng Li, Yuxin Kang, Lingyu Hu, Qian Ma, Lei Cui, Jun Feng, Lin Yang, Wentao Yang 

SEMI-SUPERVISED CARDIAC MRI SEGMENTATION BASED ON GENERATIVE 
ADVERSARIAL NETWORK AND VARIATIONAL AUTO-ENCODER ................................................. 1402 

Shaojie Li, Yifan Zhang, Xuan Yang 

TRI-DIRECTIONAL TASKS COMPLEMENTARY LEARNING FOR UNSUPERVISED 
DOMAIN ADAPTATION OF CROSS-MODALITY MEDICAL IMAGE SEMANTIC 
SEGMENTATION ......................................................................................................................................... 1406 

Chen Li, Wei Chen, Mingfei Wu, Xin Luo, Yulin He, Yusong Tan 

SELF-SUPERVISED LEARNING WITH HETEROGENEOUS GRAPH NEURAL NETWORK 
FOR COVID-19 DRUG RECOMMENDATION .......................................................................................... 1412 

Haifeng Liu, Hongfei Lin, Chen Shen, Zhihao Yang, Jian Wang, Liang Yang 

SHAPE-AWARE MULTI-TASK LEARNING FOR SEMI-SUPERVISED 3D MEDICAL IMAGE 
SEGMENTATION ......................................................................................................................................... 1418 

Shasha Liu, Yan Li, Xiaohu Li, Guitao Cao 

WASSERSTEIN-DISTANCE-BASED MULTI-SOURCE ADVERSARIAL DOMAIN 
ADAPTATION FOR EMOTION RECOGNITION AND VIGILANCE ESTIMATION ............................. 1424 

Yun Luo, Bao-Liang Lu 

BORDER SENSITIVE NETWORK IN WEAKLY SUPERVISED THYROID NODULE 
DETECTION FOR ULTRASOUND IMAGE ............................................................................................... 1429 

Luo Tao, Tong Xu, Jian Yu, Xuewei Li, Xi Wei, Mei Yu, Ruixuan Zhang, Jie Gao, Ruiguo Yu 



TRIPLE-VIEW LEARNING FOR PREDICTING ANTIBIOTIC RESISTANCE GENES .......................... 1433 
Shujie Luo, Haifang Wu, Weizhong Zhao, Xingpeng Jiang, Tingting He 

NEURODEGENERATIVE TRAITS DETECTED VIA 3D CNNS TRAINED WITH 
SIMULATED BRAIN MRI: PREDICTION SUPPORTED BY VISUALIZATION OF 
DISCRIMINANT VOXELS .......................................................................................................................... 1437 

Giulia Maria Mattia, Edouard Villain, Federico Nemmi, Olivier Rascol, Wassilios G. 
Meissner, Xavier Franceries, Patrice Péran 

PREDICTIVE MODELING FOR COMPLEX CARE MANAGEMENT ..................................................... 1443 
Georgios Mavroudeas, Nafis Neehal, Xiao Shou, Malik Magdon-Ismail, Jason N. Kuruzovich, 
Kristin P. Bennett 

UNEVEN AND IRREGULAR SURFACE CONDITION PREDICTION FROM HUMAN 
WALKING DATA USING BOTH CENTRALIZED AND DECENTRALIZED MACHINE 
LEARNING APPROACHES ......................................................................................................................... 1449 

Jamie McQuire, Paul Watson, Nick Wright, Hugo Hiden, Michael Catt 

PREDICTING UPPER LIMB DISABILITY PROGRESSION IN PRIMARY PROGRESSIVE 
MULTIPLE SCLEROSIS USING MACHINE LEARNING AND STATISTICAL METHODS ................ 1453 

Sally Mostafa, Isabel Hyo Jung Song, Ahmed A. Metwally, Nicolas Strauli, Nehemiah Sewde, 
Michel Friesenhahn, Maxime Usdin, Xiaoming Jia 

RECSLEEPNET: AN AUTOMATIC SLEEP STAGING MODEL BASED ON FEATURE 
RECONSTRUCTION .................................................................................................................................... 1458 

Haodong Nie, Shikui Tu, Lei Xu 

CAC-EMVT: EFFICIENT CORONARY ARTERY CALCIUM SEGMENTATION WITH 
MULTI-SCALE VISION TRANSFORMERS .............................................................................................. 1462 

Yang Ning, Shouyi Zhang, Xiaoming Xi, Jie Guo, Peide Liu, Caiming Zhang 

CROSS-SUBJECT EEG EMOTION RECOGNITION USING DOMAIN ADAPTIVE FEW-
SHOT LEARNING NETWORKS ................................................................................................................. 1468 

Run Ning, C. L. Philip Chen, Tong Zhang 

LABEL-DEPENDENT AND EVENT-GUIDED INTERPRETABLE DISEASE RISK 
PREDICTION USING EHRS ........................................................................................................................ 1473 

Shuai Niu, Yunya Song, Qing Yin, Yike Guo, Xian Yang 

WEAKLY SUPERVISED DISEASE LOCALIZATION IN CHEST X-RAYS VIA LOOKING 
INTO IMAGE RELATIONS ......................................................................................................................... 1477 

Baolian Qi, Gangming Zhao, Xin Wei, Chaowei Fang, Zhiqiang Chen, Jinpeng Li 

WAVELET-BASED MULTI-BRANCH CONVOLUTIONAL NEURAL NETWORK FOR 
CROSS-INDIVIDUAL ALS DISEASE IDENTIFICATION WITH EMG SIGNAL ................................... 1481 

Zhongfei Qing, Yan Liu, Ji He, Chenxu Hao, Shenghua Teng, Shuo Zhang, Dongsheng Fan 

NONINVASIVE RESPIRATION MONITORING OF DIFFERENT SLEEPING POSTURES 
USING AN RF SENSOR ............................................................................................................................... 1485 

Nuerzati Resuli, Marjorie Skubic, Jung Myungki 

SIGNAL PROCESSING FOR ATHLETIC CARDIOVASCULAR MONITORING WITH 
WEARABLE SENSORS: FULLY AUTOMATIC DETECTION OF TRAINING PHASES FROM 
HEART RATE DATA ................................................................................................................................... 1491 

Sofia Romagnoli, Agnese Sbrollini, Alessio Scalese, Ilaria Marcantoni, Micaela Morettini, 
Laura Burattini 



GENERALIZABLE MULTI-VACCINE DISTRIBUTION STRATEGY BASED ON 
DEMOGRAPHIC AND BEHAVIORAL HETEROGENEITY..................................................................... 1495 

Satyaki Roy, Pratyay Dutta, Preetam Ghosh 

A SEMANTIC FRAMEWORK FOR SECURE AND EFFICIENT CONTACT TRACING OF 
INFECTIOUS DISEASES ............................................................................................................................. 1499 

Payton Schubel, Zhiyuan Chen, Adina Crainiceanu, Karuna P Joshi, Don Needham 

ASPECT-LEVEL SENTIMENT CLASSIFICATION OF CHINESE PATIENT COMMENTS 
BASED ON PRE-TRAINED SENTIMENT EMBEDDING ......................................................................... 1503 

Yongxue Shan, Zhaoqian Zhong, Chao Che, Bo Jin, Xiaopeng Wei 

CLUSTER IMAGE PATCHES WITH MULTIPLE MUTUAL INFORMATION IN 
UNLABELLED WHOLE-SLIDE IMAGE .................................................................................................... 1509 

Yiqing Shen, Yizhou Lu, Yulin Luo, Jing Ke 

POISSONSEG: SEMI-SUPERVISED FEW-SHOT MEDICAL IMAGE SEGMENTATION VIA 
POISSON LEARNING .................................................................................................................................. 1513 

Xiaoang Shen, Guokai Zhang, Huilin Lai, Jihao Luo, Jianwei Lu, Ye Luo 

VASCULAR1: DEVELOPMENT AND EVALUATION OF A VIRTUAL REALITY 
ULTRASOUND GUIDED VASCULAR ACCESS TRAINING MODULE ................................................ 1519 

Vishal Shenoy, Suleman I. Khan, Edmund Lee, Oliver Aalami 

A FHIR-COMPLIANT APPLICATION FOR MULTI-SITE AND MULTI-MODALITY 
PEDIATRIC SCOLIOSIS PATIENT REHABILITATION .......................................................................... 1524 

Wenqi Shi, Felipe O. Giuste, Yuanda Zhu, Ashley M. Carpenter, Henry J. Iwinski, Coleman 
Hilton, J. Michael Wattenbarger, May D. Wang 

DARNET: DUAL-ATTENTION RESIDUAL NETWORK FOR AUTOMATIC DIAGNOSIS OF 
COVID-19 VIA CT IMAGES ........................................................................................................................ 1528 

Jun Shi, Huite Yi, Shulan Ruan, Zhaohui Wang, Xiaoyu Hao, Hong An, Wei Wei 

A NOVEL APPROACH FOR LNCRNA FUNCTION PREDICTION BASED ON DEEP 
LEARNING.................................................................................................................................................... 1534 

Xian Tan, Minghang Zou, Di Wu, Jingbo Zhang, Pingping Sun, Zhiqiang Ma 

ENHANCING MEDICAL IMAGE CLASSIFICATION VIA AUGMENTATION-BASED PRE-
TRAINING ..................................................................................................................................................... 1538 

Ximan Tang, Chuan Zhou, Leiting Chen, Yang Wen 

MULTI-SCALE HIERARCHICAL TRANSFORMER STRUCTURE FOR 3D MEDICAL 
IMAGE SEGMENTATION ........................................................................................................................... 1542 

Luyao Wang, Xiaoyan Wang, Bangze Zhang, Xiaojie Huang, Cong Bai, Ming Xia, Peiliang 
Sun 

IMPROVED CLASSIFICATION AND GRADING OF INTERFERENTS IN SERUM 
SPECIMENS USING MACHINE LEARNING ............................................................................................ 1546 

Hairui Wang, Helin Huang, Xiaomei Wu 

INTERHG: AN INTERPRETABLE AND ACCURATE MODEL FOR HYPOTHESIS 
GENERATION .............................................................................................................................................. 1552 

Haoyu Wang, Xuan Wang, Yaqing Wang, Guangxu Xun, Kishlay Jha, Jing Gao 

MOLECULAR GRAPH CONTRASTIVE LEARNING WITH PARAMETERIZED 
EXPLAINABLE AUGMENTATIONS ......................................................................................................... 1558 

Yingheng Wang, Yaosen Min, Erzhuo Shao, Ji Wu 



MULTI-OMICS CANCER PROGNOSIS ANALYSIS BASED ON GRAPH CONVOLUTION 
NETWORK .................................................................................................................................................... 1564 

Yi Wang, Zhongyue Zhang, Hua Chai, Yuedong Yang 

C2BERT: CROSS-CONTRAST BERT FOR CHINESE BIOMEDICAL SENTENCE 
REPRESENTATION ..................................................................................................................................... 1569 

Xiaosu Wang, Yun Xiong, Hao Niu, Yao Zhang, Yangyong Zhu 

EMOTION TRANSFORMER FUSION: COMPLEMENTARY REPRESENTATION 
PROPERTIES OF EEG AND EYE MOVEMENTS ON RECOGNIZING ANGER AND 
SURPRISE ..................................................................................................................................................... 1575 

Yiting Wang, Wei-Bang Jiang, Rui Li, Bao-Liang Lu 

PAENET: A PROGRESSIVE ATTENTION-ENHANCED NETWORK FOR 3D TO 2D 
RETINAL VESSEL SEGMENTATION ....................................................................................................... 1579 

Zhuojie Wu, Zijian Wang, Wenxuan Zou, Fan Ji, Hao Dang, Wanting Zhou, Muyi Sun 

OA-MEDSQL: ORDER-AWARE MEDICAL SEQUENCE LEARNING FOR CLINICAL 
OUTCOME PREDICTION ............................................................................................................................ 1585 

Tong Wu, Yue Wang, Yunlong Wang, Emily Zhao, Gao Wang 

A NOVEL METHOD TO DENOISE CEUS IMAGE COMBINING BIDIRECTIONAL 
CONVLSTM WITH 3D DNCNN .................................................................................................................. 1590 

Xiang Liu, Xiuli Pu, Yunyu Shi, Jialin Song 

DECNET: A DUAL-STREAM EDGE COMPLEMENTARY NETWORK FOR RETINAL 
VESSEL SEGMENTATION ......................................................................................................................... 1595 

Weijin Xu, Huihua Yang, Mingying Zhang, Xipeng Pan, Wentao Liu, Songlin Yan 

ECT-NAS: SEARCHING EFFICIENT CNN-TRANSFORMERS ARCHITECTURE FOR 
MEDICAL IMAGE SEGMENTATION ........................................................................................................ 1601 

Shuying Xu, Hongyan Quan 

PRELIMINARY PROCESSING AND ANALYSIS OF AN ADVERSE EVENT DATASET FOR 
DETECTING SEPSIS-RELATED EVENTS ................................................................................................ 1605 

Melissa Y. Yan, Lise Husby Høvik, André Pedersen, Lise Tuset Gustad, Øystein Nytrø 

VARIATIONAL SYNTHESIS NETWORK FOR GENERATING MICRO COMPUTED 
TOMOGRAPHY FROM CONE BEAM COMPUTED TOMOGRAPHY ................................................... 1611 

Xiaoyu Yang, Yufei Chen, Xiaodong Yue, Xiang Lin, Qi Zhang 

SSE: SCALE-ADAPTIVE SOFT ERASE WEAKLY SUPERVISED SEGMENTATION 
NETWORK FOR THYROID ULTRASOUND IMAGES ............................................................................ 1615 

Mei Yu, Ming Han, Xuewei Li, Xi Wei, Jialin Zhu, Han Jiang, Zhiqiang Liu, Ruixaun Zhang, 
Ruiguo Yu 

BGRA-NET: BOUNDARY-GUIDED AND REGION-AWARE CONVOLUTIONAL NEURAL 
NETWORK FOR THE SEGMENTATION OF BREAST ULTRASOUND IMAGES ................................ 1619 

Xiang Zhang, Xuanya Li, Kai Hu, Xieping Gao 

ENHANCING DETECTION OF SSVEPS FOR HIGH-SPEED BRAIN-COMPUTER 
INTERFACE WITH A SIAMESE ARCHITECTURE .................................................................................. 1623 

Xinyi Zhang, Shuang Qiu, Minghao Geng, Huiguang He 

EEG EMOTION RECOGNITION BASED ON HIERARCHY GRAPH CONVOLUTION 
NETWORK .................................................................................................................................................... 1628 

Fa Zheng, Bin Hu, Shilin Zhang, Yalin Li, Xiangwei Zheng 



UNSUPERVISED MULTIMODAL MR IMAGES SYNTHESIZER USING KNOWLEDGE 
FROM HIGHER DIMENSION ..................................................................................................................... 1633 

Qianwei Zhou, Yibo Liu, Haigen Hu, Qiu Guan, Yuan Guo, Fan Zhang 

EFFECT OF DEPRESSION SEVERITY ON EMOTION CONTEXT INSENSITIVITY 
REVEALED BY FACIAL ACTIVITIES ANALYSIS .................................................................................. 1637 

Bochao Zou, Yingxue Wang, Rui Liu, Xiangwen Lyu, Lei Feng, Huimin Ma 

AN BRIEF EXAMINATION OF CASE STUDIES IN REPRODUCIBILITY FOR 
BIOINFORMATICS TRAINING .................................................................................................................. 1641 

Zahraa Alsafwani, Kathryn Cooper 

VA-PRT: A VISUALIZATION TOOL FOR ANALYZING POST-TRANSLATIONAL 
MODIFICATION RETENTION TIMES ....................................................................................................... 1643 

Riley Brenner, Kurtis Bertauche, Alexander Choi, So Young Ryu 

PREDICTION OF COPD SEVERITY BASED ON CLINICAL DATA USING MACHINE 
LEARNING.................................................................................................................................................... 1646 

Eun-A Choi, Ji-Won Kim, Guemkyung Nah, Woojin Kim, Kwangha Yoo, Young-Youl Kim, 
Dankyu Yoon 

FUZZY COGNITIVE MAP DECISION SUPPORT FOR AGING IN PLACE FOR THE 
ELDERLY ...................................................................................................................................................... 1649 

Voula C. Georgopoulos 

LONG-TERM PM2.5 EXPOSURE, GENOME-WIDE DNA METHYLATION AND LUNG 
FUNCTION IN KOREAN ADULTS ............................................................................................................ 1652 

Ye-Eun Han, Nak-Hyeon Choi, Mi Jin Cho, Min Gu Kang, Young-Youl Kim 

ANALYSIS OF BRAIN FMRI DATA VIA TOPOLOGICAL DATA CLUSTERING METHOD 
IOPS ............................................................................................................................................................... 1655 

Taekgeun Jung, Hong Seo Ryoo 

GENERATING INTERPRETABLE PATTERNS FOR BIOMEDICAL IMAGE 
CLASSIFICATION ........................................................................................................................................ 1658 

Dongwoo Kang, Sunung Kim, Yoonsik Jung, Hong Seo Ryoo 

IDENTIFYING COMBINATORIAL SIGNIFICANCE FOR CLASSIFICATION OF 
ALZHEIMER’S DISEASE PROTEOMICS EXPRESSION WITH LOGICAL ANALYSIS OF 
DATA ............................................................................................................................................................. 1661 

Sunung Kim, Sangkyun Noh, Hong Seo Ryoo 

PILOT RESEARCH ON IMPROVING CONSUMER HEALTH LITERACY IN FOOD LABELS 
BY MEASURING THE PREVALENCE & OCCURRENCE OF SIMILAR INGREDIENTS .................... 1664 

Sachi Lele, Kathryn Cooper 

THE BINDING AFFINITY PREDICTION OF PI3K / AKT / MTOR SIGNALING PATHWAY 
PROTEINS WITH DRUGS BASED ON DEEP LEARNING METHOD .................................................... 1667 

Dayan Liu, Xun Wang, Zhenzhen Du, Jiali Liu, Yue Zhong, Qingyu Tian 

GENE EXPRESSION ANALYSIS OF KNOWN COPD LOCI REVEALED ITS VARIED 
LEVELS BY DISEASE SEVERITY ............................................................................................................. 1673 

Geumkyung Nah, Eun-A Choi, Jiwon Kim, Woojin Kim, Kwangha Yoo, Young-Youl Kim, 
Dankyu Yoon 



EMOTION RECOGNITION IN THE WILD FROM LONG-TERM HEART RATE RECORDING 
USING WEARABLE SENSOR AND DEEP LEARNING ENSEMBLE CLASSIFICATION .................... 1676 

Sara A. Nasrat, Uichin Lee, M. Sami Zitouni, Ahsan H. Khandoker, Soowon Kang, Herbert F. 
Jelinek 

EXAMINING MENTAL ILLNESS TRENDS IN THE UNITED STATES FROM 2006 TO 2019............. 1679 
Thomas Olson, Irena Vodenska, Guanglan Zhang, Marislei Nishijima, Lou Chitkushev 

PERFORMANCE COMPARISON OF LASSO VARIANTS WITH GENOME-WIDE 
ASSOCIATION STUDIES (GWAS) ............................................................................................................. 1682 

Nisha Puthiyedth, Nuoyi Zhang, Ziqing Wang, Yan Yan 

UNDERSTANDING MULTIVARIATE DRUG-TARGET-DISEASEINTERDEPENDENCE VIA 
EVENT-GRAPH ............................................................................................................................................ 1685 

Jingwei Qu, Bei Wang, Zhixun Li, Xiaoqing Lyu, Zhi Tang 

EVALUATION OF USING WGS/WES TO CHARACTERIZE ACMG ACTIONABLE GENES 
IN GENETIC TESTING REPORTS .............................................................................................................. 1691 

Wen-Tse Yang, Dong-Chi Wu, Jen-Feng Liu, Jin-Bon Hong, June-Tai Wu, Pei-Lung Chen, 
Chien-Yu Chen 

BUYANG-HUANWU-TANG ALLEVIATES RHEUMATOID ARTHRITIS’ HYPOXIA VIA 
BNIP3 AND PI3K/ATK ................................................................................................................................. 1694 

Junping Zhan, Mengyang Ma, Huilian Wang, Xiyun Miao, Qingliang Meng, Guang Zheng 

AN INFANTILE HEMANGIOMA DATASET IH-2021 AND A DEEP LEARNING BASED 
RECOGNITION METHOD ON IT ............................................................................................................... 1697 

Xinpeng Zhang, Liangcai Gao, Li Li, Zuoyu Yan, Lu Yu 

PROTEIN SEQUENCE SIMILARITIES BETWEEN THE HOMO SAPIENS AND MAMMAL 
SPECIE ........................................................................................................................................................... 1700 

Guang Zheng, Xiaohu Lu, Yarong Shi, Junnan Chen, Yajie Gao, Hongtao Guo 

DEEPCOVIDNET: DEEP CONVOLUTIONAL NEURAL NETWORK FOR COVID-19 
DETECTION FROM CHEST RADIOGRAPHIC IMAGES ......................................................................... 1703 

Khandaker Mamun Ahmed, Taban Eslami, Fahad Saeed, M. Hadi Amini 

ANALYZING MORPHOLOGICAL CHANGES IN ZEBRAFISH EMBRYOS EXPOSED TO 
TOXIC CHEMICALS .................................................................................................................................... 1711 

Akhil Ambekar, Carolin Poschen, Chih Lai, Stefan Scholz, Elisabet Teixidó 

AUTOMATED BIAS REDUCTION IN DEEP LEARNING BASED MELANOMA DIAGNOSIS 
USING A SEMI-SUPERVISED ALGORITHM ........................................................................................... 1719 

Sauman Das 

WEB PLATFORM FOR MEDICAL DEEP LEARNING SERVICES ......................................................... 1727 
João Ferreira, Carlos Costa 

VARIATIONAL VOXELWISE RS-FMRI REPRESENTATION LEARNING: EVALUATION 
OF SEX, AGE, AND NEUROPSYCHIATRIC SIGNATURES ................................................................... 1733 

Eloy Geenjaar, Tonya White, Vince Calhoun 

A PRIOR-BASED METHOD FOR COLORECTAL LYMPH NODE REGION 
CLASSIFICATION VIA DEEP NEURAL NETWORK ............................................................................... 1741 

Yueyao Huang, Shuo Huang, Han Wang, Mingtian Wei, Jingling Wang, Haixian Zhang, 
Ziqiang Wang, Zhang Yi 



BOOSTING BOUNDARY REPRESENTATION FOR GLAND INSTANCE SEGMENTATION ............ 1749 
Yuxin Kang, Hansheng Li, Zhuoyue Wu, Feihong Liu, Dongqing Hu, Lei Cui, Jun Feng, Lin 
Yang 

AUTOMATED NANOPARTICLE COUNT VIA MODIFIED BLENDMASK INSTANCE 
SEGMENTATION ON SEM IMAGES ......................................................................................................... 1757 

Linpeng Lv, Futong He, Jiahui Zhang, Liling Mao, Jingchuan Fan, Guoqiang Xiao, Xiaoqin 
Tang 

DILATED CONVOLUTIONAL NEURAL NETWORK FOR TONGUE SEGMENTATION IN 
REAL-TIME ULTRASOUND VIDEO DATA ............................................................................................. 1765 

M. Hamed Mozaffari, Won-Sook Lee 

MULTI-CONTEXT 3D RESNET FOR SMALL-SIZE FALSE POSITIVE REDUCTION IN 
PELVIC LYMPH NODE DETECTION ........................................................................................................ 1773 

Zhen Pan, Shuo Huang, Han Wang, Mingtian Wei, Junjie Cui, Ziqiang Wang, Haixian Zhang 

PREDICT THE CAENORHABDITIS ELEGANS LIFE STAGE THROUGH HYBRID DEEP 
NEURAL NETWORK ................................................................................................................................... 1781 

Yao Song, Jun Liu, Zikang Zhao, Junji Wang 

EVALUATION OF THE IMPACT OF DOMAIN ADAPTATION ON SEGMENTATION OF 
MULTIPLE SCLEROSIS LESIONS IN MRI ............................................................................................... 1786 

Isabella Medeiros De Sousa, Marcela De Oliveira, Paulo Noronha Lisboa-Filho, Jaime Dos 
Santos Cardoso 

CHEST RADIOGRAPHY FEW-SHOT IMAGE SYNTHESIS FOR AUTOMATED 
PATHOLOGY SCREENING APPLICATIONS ........................................................................................... 1791 

Martim Quintas E Sousa, João Pedrosa, Joana Rocha, Sofia Cardoso Pereira, Ana Maria 
Mendonça, Aurélio Campilho 

BRAIN TUMOR CLASSIFICATION ON MULTI-MODALITY MRI USING RADIOMIC 
FEATURES .................................................................................................................................................... 1799 

Davidson Lucas De Souza, Alessandra Martins Coelho, Joaquim Cezar Felipe, Matheus De 
Freitas Oliveira Baffa 

LEVERAGING NON-LATTICE SUBGRAPHS FOR SUGGESTION OF NEW CONCEPTS FOR 
SNOMED CT ................................................................................................................................................. 1805 

Xubing Hao, Rashmie Abeysinghe, Fengbo Zheng, Licong Cui 

DEVELOPING ONTOLOGIES TO STANDARDIZE DESCRIPTIONS OF VISUAL AND 
DERMOSCOPIC ELEMENTS ...................................................................................................................... 1813 

Rebecca Z. Lin, Muhammad Tuan Amith, Xinyuan Zhang, Cynthia Wang, Jeremy Light, John 
Strickley, Cui Tao 

DENTAL EHR-INFUSED PERSONA ONTOLOGIES TO ENRICH DENTAL DIALOGUE 
INTERACTION OF AGENTS ...................................................................................................................... 1818 

Patricia Ngantcha, Muhammad Tuan Amith, Kirk Roberts, John A Valenza, Muhammad 
Walji, Cui Tao 

EXPLORING SENTIMENT AS A POTENTIAL INDICATOR OF BIAS IN DISEASE 
ONTOLOGIES ............................................................................................................................................... 1826 

Luke T. Slater, John A. Williams, Paul N. Schofield, Georgios V. Gkoutos 

MULTI-VIEW CLUSTERING FOR THE INTEGRATION ANALYSIS OF GENE EXPRESSION 
AND METHYLATION DATA ..................................................................................................................... 1835 

Xiaowei Gao, Xiaogang Liu, Xiaoke Ma 



TRIGORANK: A GENE ONTOLOGY ENRICHED LEARNING-TO-RANK FRAMEWORK 
FOR TRIGENIC FITNESS PREDICTION ................................................................................................... 1841 

Sahiti Labhishetty, Ismini Lourentzou, Michael Jeffrey Volk, Shekhar Mishra, Huimin Zhao, 
Chengxiang Zhai 

CONSTRUCTION OF DEPRESSION KNOWLEDGE GRAPH BASED ON BIOMEDICAL 
LITERATURE ............................................................................................................................................... 1849 

Zepeng Li, Yufeng Zhang, Rikui Huang, Zhenwen Zhang, Jianghong Zhu, Zhihua Guo, Bin 
Hu 

DIFFERENTIALLY EXPRESSED MUTANT GENES REVEAL POTENTIAL PROGNOSTIC 
MARKERS FOR LUNG ADENOCARCINOMA ......................................................................................... 1856 

Yue Liu, Shizheng Qiu, Yang Hu, Yadong Wang 

DCAE: SELECTING DISCRIMINATIVE GENES ON SINGLE-CELL RNA-SEQ DATA FOR 
CELL-TYPE QUANTIFICATION ................................................................................................................ 1865 

Shuhui Liu, Yupei Zhang, Jiajie Peng, Xuequn Shang 

DISCOVERING MICROBE FUNCTIONALITY IN HUMAN DISEASE WITH A GENE-
ONTOLOGY-AWARE MODEL ................................................................................................................... 1873 

Yunjie Liu, Yaozhong Zhang, Seiya Imoto 

META-ANALYSIS OF IRAES BETWEEN DOSE OF CTLA-4 AND PD-1 INHIBITORS ....................... 1881 
Jingjie Qian, Weiyue Ding, Yue Jiang, Li Xu 

TRANSFER LEARNING FOR GENE RANKING ACROSS CANCERS ................................................... 1886 
Fei Song, Xiaogang Liu, Xiaoke Ma 

PREDICTING HEPATOMA-RELATED GENES BASED ON REPRESENTATION LEARNING 
OF PPI NETWORK AND GENE ONTOLOGY ANNOTATIONS .............................................................. 1892 

Tao Wang, Zhiyuan Shao, Yifu Xiao, Xuchao Zhang, Yitian Chen, Binze Shi, Siyu Chen, 
Yuxian Wang, Jiajie Peng, Xuequn Shang 

NOVEL MULTIKERNEL TRICK FOR PREDICTING PAN-CANCERDISTANT METASTATIC 
SITES USING A FEATURE EXTRACTION STRATEGY ......................................................................... 1899 

Yining Xu, Liyuan Zhang, Xinran Cui, Tianyi Zhao, Yadong Wang 

UNDERSTANDING AND REASONING ABOUT EARLY SIGNS OF SEPSIS: FROM 
ANNOTATION GUIDELINE TO ONTOLOGY .......................................................................................... 1906 

Melissa Y. Yan, Lise Husby Høvik, Lise Tuset Gustad, Øystein Nytrø 

POCACNV: A TOOL TO DETECT COPY NUMBER VARIANTS FROM POPULATION-
SCALE GENOME SEQUENCING DATA ................................................................................................... 1912 

Zhendong Zhang, Yongzhuang Liu, Gaoyang Li, Yadong Wang 

PREPATHCLUSTER: AN NOVEL DEEP-LEARNING BASED METHOD FOR ENDOCRINE 
DISEASE PATHWAY ANALYSIS .............................................................................................................. 1919 

Ningyi Zhang, Tianyi Zang 

AUTOMATIC DETECTION OF INFECTIOUS DIARRHEA BASED ON ELECTRONIC 
MEDICAL RECORDS .................................................................................................................................. 1927 

Limin Zhao, Xiang Li, Hao Pan, Zhongyu Wei 

GENOME VARIANT CALLING WORKFLOW IMPLEMENTATION AND DEPLOYMENT IN 
HPC INFRASTRUCTURE ............................................................................................................................ 1933 

Elvismary M. De Armas, Nicole De Miranda Scherer, Sergio Lifschitz, Mariana Boroni 



MANASIG: PYTHON PACKAGE TO MANIPULATE NANOPORE SIGNALS FROM 
SEQUENCING FILES ................................................................................................................................... 1941 

Vojtech Barton, Markéta Nykrýnová, Helena Škutková 

PARALLEL PLANAR APPROXIMATION FOR LARGE NETWORKS ................................................... 1948 
William Gasper, Kathryn Cooper, Nathan Cornelius, Hesham Ali 

SCSPARKXMBD: HIGH-PERFORMANCE SCRNA-SEQ DATA PROCESSING WITH SPARK .............. 1956 
Yu Liu, Mingxuan Gao, Lixuan Tan, Hongjin Liu, Yating Lin, Wenxian Yang, Rongshan Yu 

ASSESSMENT OF POTENTIAL PRIMARY AND RECURRENT ISCHEMIC STROKE BY 
DETECTING ATRIAL FIBRILLATION USING 1D-CNN AND CHA2DS2-VA SCORE .......................... 1963 

Mohammad M. R. K. Mamun 

RAW NANOPORE SQUIGGLE ALIGNMENT FOR BACTERIAL TYPING DISTINCTION 
ENHANCEMENT .......................................................................................................................................... 1969 

Marketa Nykrynova, Vojtech Barton, Martin Vitek, Matej Bezdicek, Martina Lengerova, 
Helena Skutkova 

RESOURCE PREDICTION SERVICE FOR EFFICIENT EXECUTION OF BIOINFORMATICS 
WORKFLOWS IN FEDERATED CLOUD WITH MACHINE LEARNING .............................................. 1975 

Matheus Sobrinho, Michel Rosa, Waldeyr Silva, Aletéia Araújo 

FINE-GRAINED CHEMICAL ENTITY TYPING WITH MULTIMODAL KNOWLEDGE 
REPRESENTATION ..................................................................................................................................... 1984 

Chenkai Sun, Weijiang Li, Jinfeng Xiao, Nikolaus Nova Parulian, Chengxiang Zhai, Heng Ji 

ADDRESSING LOAD IMBALANCE IN BIOINFORMATICS AND BIOMEDICAL 
APPLICATIONS: EFFICIENT SCHEDULING ACROSS MULTIPLE GPUS ........................................... 1992 

Mathialakan Thavappiragasam, Vivek Kale, Oscar Hernandez, Ada Sedova 

CCTV: A NEW NETWORK-BASED METHODOLOGY FOR THE ANALYSIS AND 
VISUALIZATION OF COVID-19 DATA .................................................................................................... 2000 

Marianna Milano 

COMPUTATIONAL ELECTROSTATICS PREDICT VARIATIONS IN SARS-COV-2 SPIKE 
AND HUMAN ACE2 INTERACTIONS ...................................................................................................... 2002 

Scott P. Morton, Joshua L. Phillips 

REWOC: REMOTE EARLY WARNING OF OUT-OF-ICU CRASHES IN COVID CARE 
AREAS USING IOT DEVICE....................................................................................................................... 2010 

Rahul Krishnan Pathinarupothi, Dipu T. Sathyapalan, Merlin Moni, K A Unnikrishna Menon, 
Maneesha Vinodini Ramesh 

LEVERAGING DRUG-TARGET INTERACTION DATA FOR THE TRANSLATION OF 
COMPUTATIONAL MODELS INTO CLINICALLY ACTIONABLE INTERVENTIONS ...................... 2014 

Spencer C. Richman, Cole A. Lyman, Matthew C. Morris, Hongbao Cao, Anastasia 
Nesterova, Anton Yuryev, Chris Cheadle, Gordon Broderick 

CHARACTERIZATION OF LONG COVID USING TEXT MINING ON NARRATIVE 
MEDICINE TEXTS ....................................................................................................................................... 2022 

Ileana Scarpino, Chiara Zucco, Mario Cannataro 

A TRANSFORMER-BASED NETWORK FOR PATHOLOGY IMAGE CLASSIFICATION .................. 2028 
Meidan Ding, Aiping Qu, Haiqin Zhong, Hao Liang 



IMPROVING THE VISUALIZATION AND DICOMIZATION PROCESS FOR THE STACKED 
WHOLE SLIDE IMAGING ........................................................................................................................... 2035 

Yubraj Gupta, Carlos Costa, Eduardo Pinho, Luís A. Bastiâo Silva 

AEFNET: ADAPTIVE SCALE FEATURE BASED ON ELASTIC-AND-FUNNEL NEURAL 
NETWORK FOR HEALTHCARE REPRESENTATION ............................................................................ 2043 

Yang Liu, Jialun Wu, Yuhua Wei, Bing Mao, Chen Li, Tieliang Gong 

W-NET: A TWO-STAGE CONVOLUTIONAL NETWORK FOR NUCLEUS DETECTION IN 
HISTOPATHOLOGY IMAGE ...................................................................................................................... 2051 

Anyu Mao, Jialun Wu, Xinrui Bao, Zeyu Gao, Tieliang Gong, Chen Li 

META MASK CORRECTION FOR NUCLEI SEGMENTATION IN HISTOPATHOLOGICAL 
IMAGE ........................................................................................................................................................... 2059 

Jiangbo Shi, Chang Jia, Zeyu Gao, Tieliang Gong, Chunbao Wang, Chen Li 

AUTOMATED CLASSIFICATION MAP GENERATION OF PROSTATE CANCER USING 
DEEP LEARNING ......................................................................................................................................... 2064 

Wenhan Tan, David E. Breen, Fernando U. Garcia, Mark D. Zarella 

A CONTRASTIVE LEARNING-BASED PPC-UNET FOR COLORECTAL 
HISTOPATHOLOGY WHOLE SLIDE IMAGE SEGMENTATION .......................................................... 2072 

Yuxuan Wang, Xuechen Li, Jingxin Liu, Linlin Shen, Kunming Sun, Suying Wang 

BIOIE: BIOMEDICAL INFORMATION EXTRACTION WITH MULTI-HEAD ATTENTION 
ENHANCED GRAPH CONVOLUTIONAL NETWORK ............................................................................ 2080 

Jialun Wu, Ruonan Zhang, Tieliang Gong, Yang Liu, Chunbao Wang, Chen Li 

PIMIP: AN OPEN SOURCE PLATFORM FOR PATHOLOGY INFORMATION 
MANAGEMENT AND INTEGRATION ...................................................................................................... 2088 

Jialun Wu, Anyu Mao, Xinrui Bao, Haichuan Zhang, Zeyu Gao, Chunbao Wang, Tieliang 
Gong, Chen Li 

A PERSONALIZED DIAGNOSTIC GENERATION FRAMEWORK BASED ON MULTI-
SOURCE HETEROGENEOUS DATA ......................................................................................................... 2096 

Jialun Wu, Ruonan Zhang, Tieliang Gong, Haichuan Zhang, Chunbao Wang, Chen Li 

A PRECISION DIAGNOSTIC FRAMEWORK OF RENAL CELL CARCINOMA ON WHOLE-
SLIDE IMAGES USING DEEP LEARNING ............................................................................................... 2104 

Jialun Wu, Ruonan Zhang, Tieliang Gong, Xinrui Bao, Zeyu Gao, Haichuan Zhang, Chunbao 
Wang, Chen Li 

A MODIFIED CONVOLUTIONAL NEURAL NETWORK FOR NUCLEI CLASSIFICATION 
IN HISTOPATHOLOGY IMAGE ................................................................................................................. 2112 

Haiqin Zhong, Aiping Qu, Hao Liang, Meidan Ding 

LNCRNA PNKY IS UPREGULATED IN BREAST CANCER AND PROMOTES CELL 
PROLIFERATION AND EMT IN BREAST CANCER CELLS .................................................................. 2120 

Forough Hakiminia, Firooz Jannat Alipoor, Malek Hossein Asadi 

A DEEP LEARNING APPROACH TO LNCRNA SUBCELLULAR LOCALIZATION USING 
INEXACT Q-MERS ...................................................................................................................................... 2128 

Weijun Yi, Donald A. Adjeroh 



TIME-SERIES ANALYSIS OF GENE CORRELATION NETWORKS BASED ON SINGLE-
CELL TRANSCRIPTOME DATA ................................................................................................................ 2134 

Yasuhito Asano, Tatsuro Ogawa, Shigeyuki Shichino, Satoshi Ueha, Koji Matsushima, 
Atsushi Ogura 

A BAYESIAN FRAMEWORK FOR INFERRING HETEROGENEITY OF CELLULAR 
PROCESSES USING SINGLE-CELL DATA .............................................................................................. 2142 

Wenlong He, Peng Xia, Xinan Zhang, Tianhai Tian 

THE EFFECT OF THE INFARCT REGIONS ON VULNERABILITY TO REENTRY IN TWO 
DIFFERENT STAGES OF MYOCARDIAL INFARCTION ....................................................................... 2147 

Cuiping Liang, Jun Liu, Qince Li, Kuanquan Wang 

INTEGRATION OF MULTIPLE SCRNA-SEQ DATASETS ON THE AUTOENCODER 
LATENT SPACE ........................................................................................................................................... 2155 

Simone G. Riva, Paolo Cazzaniga, Andrea Tangherloni 

SINGLE-CELL RNA SEQUENCING DATA CLUSTERING USING GRAPH 
CONVOLUTIONAL NETWORKS ............................................................................................................... 2163 

Tianyu Wang, Bingjun Li, Sheida Nabavi 

MULTI-OMIC DATA INTEGRATION APPLIED TO MOLECULAR TUMOR 
CLASSIFICATION ........................................................................................................................................ 2171 

Sarah Hannah Alves, Cristovão Antunes De Lanna, Karla Tereza Figueiredo Leite, Mariana 
Boroni, Marley Maria Bernardes Rebuzzi Vellasco 

DERIVATION OF A COST-SENSITIVE COVID-19 MORTALITY RISK INDICATOR USING 
A MULTISTART FRAMEWORK ................................................................................................................ 2179 

Rubén Armañanzas, Adrián Díaz, Mario Martínez-García, Santiago Mazuelas 

FINE-GRAINED SYNONYMOUS CODON USAGE PATTERNS AND THEIR POTENTIAL 
ROLE IN FUNCTIONAL PROTEIN PRODUCTION .................................................................................. 2187 

Ashley Babjac, Jun Li, Scott Emrich 

AN IMMUNE INSPIRED ALGORITHM FOR FAULT TOLERANT ENHANCED 
MULTIMODAL MACHINE LEARNING .................................................................................................... 2194 

Mattias Cross, Valentin Radu 

INTERNAL VALIDATION OF UNSUPERVISED CLUSTERING FOLLOWING AN 
ASSOCIATION ACCURACY HEURISTIC ................................................................................................. 2201 

Cornelia Fuetterer, Thomas Augustin 

AN INTEGRATED MULTI-OMICS APPROACH FOR AMR PHENOTYPE PREDICTION OF 
GUT MICROBIOTA...................................................................................................................................... 2211 

Pei Gao, Zheng Chen, Dong Wang, Ming Huang, Naoaki Ono, Md Altaf-Ul-Amin, Shigehiko 
Kanaya 

PREDICTING LNCRNA-DISEASE ASSOCIATIONS WITH NETWORK BASED MESSAGE 
PASSING ....................................................................................................................................................... 2217 

Xiaocao Hu, Yuxin Liu 

PREDICTION OF HOT SPOTS IN PROTEIN-PROTEIN INTERACTION BY NINE-PIPELINE 
& ENSEMBLE LEARNING STRATEGY .................................................................................................... 2223 

Jing Hu, Zonghao Li, Xiaolong Zhang, Nansheng Chen 

SPEAKER RECOGNITION WITH VOICE EVOKED EEG ........................................................................ 2231 
Lang Hu, Li Zhu, Hui Huang, Guang Lin, Bin Ren, Jianhai Zhang 



AUTOMATED MOLECULE GENERATION USING DEEP Q-LEARNING AND GRAPH 
NEURAL NETWORKS ................................................................................................................................. 2237 

Riza Isik, Mehmet Tan 

ALZHEIMER’S DISEASE CLASSIFICATION USING GENETIC DATA ................................................ 2245 
Subash Khanal, Jin Chen, Nathan Jacobs, Ai-Ling Lin 

GENDAI – AI-ASSISTED LABORATORY DIAGNOSTICS FOR GENOMIC APPLICATIONS ............ 2253 
Thomas Krause, Elena Jolkver, Sebastian Bruchhaus, Michael Kramer, Matthias Hemmje 

SEIZURE ONSET DETECTION USING COMMON SPATIAL PATTERN AND 
DISCRIMINATIVE LOG-EUCLIDEAN KERNEL-BASED GAUSSIAN PROCESS ................................ 2259 

Chang Lei, Dixin Wang, Jinlong Chao, Xuan Zhang, Shuzhen Zheng, Hongtong Wu, Hong 
Peng 

A SYSTEM FOR SPATIO-TEMPORAL CELL DETECTION AND SEGMENTATION IN 
TIME-LAPSE MICROSCOPY ...................................................................................................................... 2266 

Sokratis Makrogiannis, Nagasoujanya Annasamudram, Yibing Wang, Hector Miranda, Keni 
Zheng 

ALLNET: A HYBRID CONVOLUTIONAL NEURAL NETWORK TO IMPROVE DIAGNOSIS 
OF ACUTE LYMPHOCYTIC LEUKEMIA (ALL) IN WHITE BLOOD CELLS ....................................... 2274 

Sai Mattapalli, Rishi Athavale 

LEARNING PERSONAL FOOD PREFERENCES VIA FOOD LOGS EMBEDDING .............................. 2281 
Ahmed A. Metwally, Ariel K. Leong, Aman Desai, Anvith Nagarjuna, Dalia Perelman, 
Michael Snyder 

A COMBINED FEATURE EXTRACTION TECHNIQUE FOR CANCER CLASSIFICATION 
BASED ON DEEP LEARNING APPROACH .............................................................................................. 2287 

Surabhi Mishra, Mahua Bhattacharya 

AN INFORMATION-THEORETIC FRAMEWORK FOR IDENTIFYING AGE-RELATED 
GENES USING HUMAN DERMAL FIBROBLAST TRANSCRIPTOME DATA ..................................... 2294 

Salman Mohamadi, Donald A. Adjeroh 

LASSO-BASED FEATURE SELECTION FOR IMPROVED MICROBIAL AND MICROBIOME 
CLASSIFICATION ........................................................................................................................................ 2301 

Owen Queen, Scott J. Emrich 

DEEP CNN-BASED COMPUTER-AIDED DIAGNOSIS FOR DROWNING DETECTION 
USING POST-MORTEM LUNGS CT IMAGES .......................................................................................... 2309 

Amber Habib Qureshi, Xiaoyong Zhang, Kei Ichiji, Yusuke Kawasumi, Akihito Usui, Masato 
Funayama, Noriyasu Homma 

A COMPARISON OF CONCEPT EMBEDDINGS FOR GERMAN CLINICAL CORPORA .................... 2314 
Aadil Rasheed, Florian Borchert, Lasse Kohlmeyer, Richard Henkenjohann, Matthieu-P. 
Schapranow 

FINDING SINGLE AND MULTI-GENE EXPRESSION PATTERNS FOR PSORIASIS USING 
SUB-PATTERN FREQUENCY PRUNING ................................................................................................. 2322 

Kenneth Smith, Jamie Lea, Sharlee Climer 

ENVIRONMENTAL AND GENOME-WIDE ASSOCIATION STUDY ON CHILDREN 
ANXIETY AND DEPRESSION .................................................................................................................... 2330 

Bishal Thapaliya, Vince D. Calhoun, Jingyu Liu 



IDENTIFICATION OF DEPRESSION WITH A SEMI-SUPERVISED GCN BASED ON EEG 
DATA ............................................................................................................................................................. 2338 

Dixin Wang, Chang Lei, Xuan Zhang, Hongtong Wu, Shuzhen Zheng, Jinlong Chao, Hong 
Peng 

MMBDE: A TWO-STAGE HYBRID FEATURE SELECTION METHOD FROM 
MICROARRAY DATA ................................................................................................................................. 2346 

Weidong Xie, Yuhuan Chi, Linjie Wang, Kun Yu, Wei Li 

DRUG-TARGET INTERACTION PREDICTION BASED ON NONNEGATIVE AND SELF-
REPRESENTATIVE MATRIX FACTORIZATION .................................................................................... 2352 

Yihua Ye, Yuxin Chen, Zhongnan Zhang, Yuqi Wen, Song He, Xiaochen Bo 

A NOVEL CLASS IMBALANCE-ORIENTED POLYNOMIAL NEURAL NETWORK 
ALGORITHM FOR DISEASE DIAGNOSIS ................................................................................................ 2360 

Xiaohan Yuan, Shuyu Chen, Chuan Sun, Lu Yuwen 

AN ATTENTION BASED DEEP LEARNING MODEL FOR DIRECT ESTIMATION OF 
PHARMACOKINETIC MAPS FROM DCE-MRI IMAGES ....................................................................... 2368 

Qingyuan Zeng, Wu Zhou 

TR-INDEX: SEMANTIC CHARACTERIZATION FOR NON-INVASIVE FETAL ECG SIGNAL 
QUALITY ASSESSMENT ............................................................................................................................ 2376 

Wei Zhong, Wei Du 

TOWARD DRUG-TARGET INTERACTION PREDICTION VIA ENSEMBLE MODELING 
AND TRANSFER LEARNING ..................................................................................................................... 2384 

Po-Yu Kao, Shu-Min Kao, Nan-Lan Huang, Yen-Chu Lin 

SUPERCOMPUTER SUPPORTED ONLINE DEEP LEARNING TECHNIQUES FOR HIGH 
THROUGHPUT EEG PREDICTION ............................................................................................................ 2392 

Xiang Li, Yazhou Zhang, Jing Li 

INFERRING DTIS BASED ON SIMILARITY CLUSTERING AND CAGCN-DTI MODEL 
FROM HETEROGENEOUS NETWORK ..................................................................................................... 2399 

Aoxing Li, Xiaoli Lin, Haiping Yu 

AN ACNE GRADING FRAMEWORK ON FACE IMAGES VIA SKIN ATTENTION AND 
SFNET ............................................................................................................................................................ 2407 

Yi Lin, Yi Guan, Zhaoyang Ma, Haiyan You, Xue Cheng, Jingchi Jiang 

BIOINFORMATICS ANALYSIS OF MIRNAS IDENTIFIES ENRICHMENT OF AXON 
GUIDANCE PATHWAY GENES IN OVARIAN CANCER STEM CELLS .............................................. 2415 

Shurui Cai, Renata Fu, Kevin Wang, Na Li, Haowen Chen, Ellie Xi, Daniel Lin, Yongsheng 
Bai, Qi-En Wang 

MINING CANCER CELL LINE-BASED DRUGS TO BENEFIT KRAS(G12D) PANCREATIC 
ADENOCARCINOMA PATIENTS .............................................................................................................. 2423 

Aman Chandra Kaushik, Aamir Mehmood, Ajay Kumar, Ankit Babu, Dong-Qing Wei, 
Zhongming Zhao 

ANALYSIS OF SARS-COV-2 PROTEIN INTERACTOME MAP ............................................................. 2429 
Paola Lecca, Bruno Carpentieri, Paolo Sylos Labini, Flavio Vella, Emidio Troiani, Attilio 
Cavezzi 



COMPUTATIONAL PREDICTION OF BIOLOGICAL SIGNATURES FOR CANDIDATE 
DRIVER GENES ASSOCIATED WITH OVARIAN CANCER .................................................................. 2437 

Daniel Lin, Renata Fu, Ellie Xi, Yongsheng Bai 

NEGATIVELY-ASSOCIATED MAXIMAL FREQUENT GENESET MINING ON DNA 
METHYLATION PROFILE .......................................................................................................................... 2443 

Saurav Mallik, Souvik Rakshit, Ujjwal Maulik, Zhongming Zhao 

CGN-MPRED: COFUNCTIONAL GENE NETWORK-BASED MUTATION PREDICTION 
FROM EXPOSURE CONDITIONS .............................................................................................................. 2451 

Michael Okwori, Ali Eslami 

COVID19-OBKG: AN ONTOLOGY-BASED KNOWLEDGE GRAPH AND WEB SERVICE 
FOR COVID-19 ............................................................................................................................................. 2456 

Xiangwen Zheng, Yu Xiao, Wei Song, Fan Tong, Sheng Liu, Dongsheng Zhao 

GENERATING PHYSICALLY-REALISTIC TERTIARY PROTEIN STRUCTURES WITH 
DEEP LATENT VARIABLE MODELS LEARNING OVER EXPERIMENTALLY-AVAILABLE 
STRUCTURES .............................................................................................................................................. 2463 

Fardina Fathmiul Alam, Amarda Shehu 

RNA SECONDARY STRUCTURE DATABASE, ANALYSIS TOOL-SET, AND CASE-STUDY 
RESULTS ON SARS-COV-2 ........................................................................................................................ 2471 

Abdullah N. Arslan, Mutlu Mete, Anjali Kumari 

A CONICAL REPRESENTATION OF HYDROGEN BOND GEOMETRY FOR 
QUANTIFYING BOND INTERACTIONS .................................................................................................. 2479 

Chesphongphach Buranasilp, Brian Y. Chen 

CALCULATION OF PROTEIN-LIGAND BINDING FREE ENERGY USING A PHYSICS-
GUIDED NEURAL NETWORK ................................................................................................................... 2487 

Sahar Cain, Ali Risheh, Negin Forouzesh 

UNDERSTANDING THE BINDING OF THE SAME LIGAND TO GPCRS OF DIFFERENT 
FAMILIES ..................................................................................................................................................... 2494 

Kwabena Owusu Dankwah, Jonathon E Mohl, Khodeza Begum, Ming-Ying Leung 

A STUDY ON THE IMPACT OF THE DISTANCE TYPES INVOLVED IN PROTEIN 
STRUCTURE DETERMINATION BY NMR .............................................................................................. 2502 

Simon B. Hengeveld, T. Malliavin, J. H. Lin, L. Liberti, A. Mucherino 

ASSESSING THE EFFECTS OF AMINO ACID INSERTION AND DELETION MUTATIONS ............. 2511 
Muneeba Jilani, Alistair Turcan, Nurit Haspel, Filip Jagodzinski 

ANTIGEN BINDING RESHAPES ANTIBODY ENERGY LANDSCAPE AND 
CONFORMATION DYNAMICS .................................................................................................................. 2519 

Kazi Lutful Kabir, Ruth Nussinov, Buyong Ma, Amarda Shehu 

CHARACTERIZING THE BEHAVIOR OF MUTATED PROTEINS WITH EMCAP: THE 
ENERGY MINIMIZATION CURVE ANALYSIS PIPELINE ..................................................................... 2527 

Matthew Lee, Bodi Van Roy, Filip Jagodzinski 

PH DEPENDENT BINDING ENERGIES OF BROADLY NEUTRALIZING ANTIBODIES ................... 2533 
Scott P. Morton, Joshua L. Phillips 



ASSIGNMENT OF PROTEIN SECONDARY STRUCTURE ELEMENTS FROM CA 
BACKBONE TRACE: AN ENSEMBLE OF MACHINE LEARNING APPROACHES ............................. 2541 

Kamal Al Nasr, Ali Sekmen 

DEEP LEARNING FOR ASSIGNMENT OF PROTEIN SECONDARY STRUCTURE 
ELEMENTS FROM Cα COORDINATES .................................................................................................... 2546 

Kamal Al Nasr, Ali Sekmen, Bahadir Bilgin, Christopher Jones, Ahmet Bugra Koku 

TRACING FILAMENTS IN SIMULATED 3D CRYO-ELECTRON TOMOGRAPHY MAPS 
USING A FAST DYNAMIC PROGRAMMING ALGORITHM ................................................................. 2553 

Salim Sazzed, Peter Scheible, Jing He, Willy Wriggers 

TOMOSIM: SIMULATION OF FILAMENTOUS CRYO-ELECTRON TOMOGRAMS .......................... 2560 
Peter Scheible, Salim Sazzed, Jing He, Willy Wriggers 

DISCOVERING SARS-COV-2 GENES AND MUTATIONS ADAPTED FOR HUMANS IN 
2594 GENOMES ............................................................................................................................................ 2566 

Weitao Sun 

DIFFBOND: A METHOD FOR PREDICTING INTERMOLECULAR BOND FORMATION .................. 2574 
Justin Tam, Talulla Palumbo, Julie M. Miwa, Brian Y. Chen 

ALLOSTERIC MODULATION OF SMALL MOLECULE DRUGS ON ACE2 
CONFORMATIONAL CHANGE UPON BINDING TO SARS-COV-2 SPIKE PROTEIN ....................... 2587 

Duen-Shian Wang, Hamed S Hayatshahi, Vindi M. Jayasinghe-Arachchige, Jin Liu 

AUTONOMIC DYSFUNCTION IN AMYOTROPHIC LATERAL SCLEROSIS: 
PRELIMINARY INSIGHTS FROM INSULA IMAGING AND HEART RATE VARIABILITY 
STUDIES ....................................................................................................................................................... 2595 

Alexander Brown, Bradley Ferguson, Bruce Green, Justin Pearre, Ifeoma Anunoby, Carmen 
M. Cirstea 

A RARE CASE OF INTRACYSTIC HER-2 POSITIVE YOUNG BREAST CANCER ............................. 2598 
Xiaochen Jia, Wenjing Meng, Shufen Li, Zhongsheng Tong, Yongsheng Jia 

LEVERAGING INTEGRATIVE KNOWLEDGE GRAPHS TO IMPROVE HEALTH 
INFORMATION ACCESS FOR RARE DISEASES .................................................................................... 2603 

Dac-Trung Nguyen, Eric Sid 

ETIOLOGY CONTEXT OF RARE DISEASES IN THE HUMAN DISEASE ONTOLOGY ..................... 2606 
Lynn M. Schriml, J. Allen Baron 

DATA NORMALIZATION IMPROVES SEMANTIC ANNOTATION – A CASE STUDY OF 
RARE DISEASE NAME ANNOTATION .................................................................................................... 2609 

Charlie Tang, Yanji Xu, Qian Zhu 

SYSTEMATICALLY ANALYSIS OF USF3 EXPRESSION IN DIFFERENT TYPES OF 
CANCER ........................................................................................................................................................ 2612 

Zhuozhi Wang, Yongzi Chen 

SCIENTIFIC EVIDENCE BASED KNOWLEDGE GRAPH IN RARE DISEASES ................................... 2614 
Qian Zhu, Ruizheng Liu, Gunjan Vatas, Andrew Clough, Yanji Xu, Dac-Trung Nguyen, Ewy 
Mathé, Eric Sid 

BETTER UNDERSTAND RARE DISEASE PATIENTS’ NEEDS BY ANALYZING SOCIAL 
MEDIA DATA – A CASE STUDY OF CYSTIC FIBROSIS ....................................................................... 2618 

Qian Zhu, Eric Sundstrom, Yanji Xu 



DECODING IMAGINED SPEECH USING WEARABLE EEG HEADSET FOR A SINGLE 
SUBJECT ....................................................................................................................................................... 2622 

Akshi, Madhav Rao 

REAL-TIME EMG SIGNAL CLASSIFICATION VIA RECURRENT NEURAL NETWORKS ............... 2628 
Reza Bagherian Azhiri, Mohammad Esmaeili, Mehrdad Nourani 

TARGETING NEURAMINIDASE A OF MULTIDRUG-RESISTANT STREPTOCOCCUS 
PNEUMONIAE: MOLECULAR DOCKING AND REDESIGN OF TRADITIONAL CHINESE 
MEDICINE COMPOUNDS........................................................................................................................... 2636 

Marianne Frances C. Cacacho, Hina Jasmin C. Ghori, Marla A. Endriga, Enrique Jose L. 
Frio 

JOINT FEATURE AND TASK AWARE MULTI-TASK FEATURE LEARNING FOR 
ALZHEIMER’S DISEASE DIAGNOSIS ...................................................................................................... 2643 

Peng Cao, Wei Liang, Kai Zhang, Shanshan Tang, Jinzhu Yang 

TARGET-LESS DRUG DISCOVERY PIPELINE USING FEATURE DRIVEN 
DEVELOPMENT (FDD) MODEL ................................................................................................................ 2651 

Rini Chandra, Mohammed Javed, Bulla Rajesh, B S Sanjeev, Shahnawaz Khijmatgar 

EVENT-RELATED FMRI OVER-SEGMENTATION BY ROUGH SIMPLE LINEAR 
ITERATIVE CLUSTERING APPLIED IN SCHIZOPHRENIA DIAGNOSIS ............................................ 2659 

Claudia Cruz-Martinez, Carlos A. Reyes-Garcia 

EFFECTIVE TECHNIQUES FOR INTELLIGENT CARDIOTOCOGRAPHY 
INTERPRETATION USING XGB-RF FEATURE SELECTION AND STACKING FUSION .................. 2667 

Junyuan Feng, Jincheng Liang, Zihan Qiang, Xia Li, Qinqun Chen, Guiqing Liu, Jiaming 
Hong, Zhifeng Hao, Hang Wei 

CROSS-MODALITY GENERATION OF AMYLOID PET FROM FDG PET FOR 
ALZHEIMER’S DISEASE DIAGNOSIS ...................................................................................................... 2674 

Yu Fu, Le Xue, Yi Liao, Lin Chen, Meng Niu, Hong Zhang, Mei Tian, Cheng Zhuo 

PHYSICIAN PRESCRIBING CHANGES IMPACTED BY PATIENT-INITIATED ONLINE 
HEALTH SEARCHES ................................................................................................................................... 2682 

Michael A. Grasso, Zachary Kim, Alexandra Rogalski, Benjamin Nosrati, Naveed Farrukh 

CURRMG: A CURRICULUM LEARNING APPROACH FOR GRAPH BASED MOLECULAR 
PROPERTY PREDICTION ........................................................................................................................... 2686 

Yaowen Gu, Si Zheng, Jiao Li 

COMPARING THE PREDICTIVE POWER OF HEART FAILURE HOSPITALISATION RISK 
SCORES IN THE DIABETIC OUTPATIENT CLINIC AND PRIMARY CARE SETTINGS .................... 2694 

Alessandro Guazzo, Alessandro Battaggia, Enrico Longato, Bruno Franco-Novelletto, Angelo 
Avogaro, Gian Paolo Fadini, Maurizio Cancian, Barbara Di Camillo, Giovanni Sparacino, 
Massimo Fusello 

OMICS FEATURE LEARNING FOR CROSS INDIVIDUAL ALS DISEASE IDENTIFICATION 
WITH EMG SIGNAL .................................................................................................................................... 2700 

Chenxu Hao, Yali Qu, Xujian Wang, Shenghua Teng, Yan Liu, Ji He, Dongsheng Fan, Shuo 
Zhang 

A PDRVIO LOOSELY COUPLED INDOOR POSITIONING SYSTEM VIA ROBUST 
PARTICLE FILTER ...................................................................................................................................... 2706 

Xinwei Hu, Ziqi Wang, Ge Jin, Weilong Huang, Lingxiang Zheng, Ao Peng, Huiru Zheng, 
Haiying Wang 



ANALYSIS OF DEPRESSION MAGNETOENCEPHALOGRAM BASED ON MULTISCALE 
MUTUAL MODE ENTROPY ....................................................................................................................... 2714 

Yan Huang, Jing Qian, Zhiwei Lv, Qiong Wang, Dengxuan Bai, Wei Yan, Jun Wang 

SURFR: A REAL-TIME PLATFORM FOR NON-CODING RNA FRAGMENTATION 
ANALYSIS USING WAVELETS ................................................................................................................. 2720 

Mohan Vamsi Kasukurthi, Dominika Houserova, Yulong Huang, Shengyu Li, Dongqi Li, 
Jingwei Lin, Guanhuan Yang, Shaobo Tan, David Bourrie, Bin Ma, Glen M. Borchert, 
Jingshan Huang 

OPTICAL IMAGING FOR MONITORING PECTUS EXCAVATUM THERAPY .................................... 2728 
Nahom Kidane, Yuzhong Shen, Robert E. Kelly 

A PROBABILISTIC MODEL FOR PATHWAY-GUIDED GENE SET SELECTION ............................... 2733 
Inyoung Kim, Sangseon Lee, Youngkuk Kim, Hugh Namkoong, Sun Kim 

TEXT FINGERPRINTING AND TOPIC MINING IN THE PRESCRIPTION OPIOID USE 
LITERATURE ............................................................................................................................................... 2741 

Huyen Le, Junxiu Zhou, Weizhong Zhao, Roger Perkins, Weigong Ge, Beverly Lyn-Cook, 
Henry Francis, Huixiao Hong, Weida Tong, Wen Zou 

DECENTRALIZING THE STORAGE OF A DICOM COMPLIANT PACS .............................................. 2749 
Rui Lebre, Luís Bastião Silva, Carlos Costa 

DYNAMIC RESTRICTED COLUMN GENERATION IN MIQP FOR CANCER RADIATION 
THERAPY ..................................................................................................................................................... 2757 

Eva K. Lee, Kyungduck Cha 

MULTI-SITE BEST PRACTICE DISCOVERY: FROM FREE TEXT TO STANDARDIZED 
CONCEPTS TO CLINICAL DECISIONS .................................................................................................... 2766 

Eva K Lee, Zhunan Li, Yuanbo Wang, Matthew S Hagen, Robert Davis, Brent M Egan 

MODIFIED LINEAR FASCICLE EVALUATION (MLIFE) FOR IMPROVING THE FIBER 
TRACTOGRAPHY OF STROKE PATIENTS USING DIFFUSION MRI .................................................. 2774 

Yujia Li, Yunxiang Ge, Weibei Dou, Guangzhu Zhang 

A MILD DEPRESSION RECOGNITION WITH CLASSIFIER COMBINATION METHOD 
BASED ON DIFFERENTIAL EVOLUTION ............................................................................................... 2780 

Yalin Li, Bin Hu, Fa Zheng, Xiangwei Zheng 

A NEW CLASSIFICATION ALGORITHM AND A NEW OVERSAMPLING METHOD OF 
MAPPING COMMON DATA ELEMENTS TO THE BRIDG MODEL...................................................... 2788 

Shengyu Li, Yulong Huang, Mohan Vamsi Kasukurthi, Jiajie Yang, Dongqi Li, Guanhuan 
Yang, Jingwei Lin, Shaobo Tan, David Bourrie, Bin Ma, Glen M. Borchert, Jingshan Huang 

SNPS FILTERED BY ALLELE FREQUENCY IMPROVE THE PREDICTION OF 
HYPERTENSION SUBTYPES ..................................................................................................................... 2796 

Yiming Li, Sanjiv J. Shah, Donna Arnett, Ryan Irvin, Yuan Luo 

A SIMULATION STUDY: ELECTRICAL ALTERNANCES DURING ISCHEMIA 1A, 1B AND 
MYOCARDIAL INFARCTION .................................................................................................................... 2803 

Cuiping Liang, Jun Liu, Kuanquan Wang, Qince Li 

THE DESIGN AND IMPLEMENTATION OF PERIOPERATIVE ADVERSE EVENTS 
ADVISORY AND COMMAND SYSTEM ................................................................................................... 2811 

Xiang Liu, Ju Zhang, Xiaoguang Lin, Anlong Sun, Da Zhang, Wei Huang 



TEXTUAL DATA AUGMENTATION FOR PATIENT OUTCOMES PREDICTION ............................... 2817 
Qiuhao Lu, Dejing Dou, Thien Huu Nguyen 

THE MODEL OF THE MULTILAYER BLOOD-FILLED BIOLOGICAL TISSUE .................................. 2822 
Serhii Mamilov, Igor Bekh, Elizabeth Bekh 

PREDICTING MULTIDRUG RESISTANCE USING TEMPORAL CLINICAL DATA AND 
MACHINE LEARNING METHODS ............................................................................................................ 2826 

Lidia Pascual-Sánchez, Inmaculada Mora-Jiménez, Sergio Martínez-Agüero, Joaquín 
Álvarez-Rodríguez, Cristina Soguero-Ruiz 

USING MACHINE LEARNING APPROACH TO PREDICT SHORT-TERM MORTALITY 
RISK OF ACUTE MYOCARDIAL INFARCTION AFTER EMERGENCY ADMISSION ....................... 2834 

Po-Cheng Peng, Hsu-Chun Chien, Prasenjit Mitra, Tun-Wen Pai, Chao-Hung Wang, Min-
Hui Liu 

UTILIZING DOMAIN-BASED FEATURES TO IMPROVE CLASSIFICATION ACCURACY 
OF BIOMEDICAL TEXT HAVING BACTERIAL ASSOCIATIONS ........................................................ 2840 

Vatsala Pokhrel, Bhusan K. Kuntal, Divyanshu Srivastava, Sharmila S. Mande, Krishanu Das 
Baksi 

A CONTEXT-BASED CROWD SOURCING TOOL FOR QUALITY ASSURANCE OF 
SNOMED CT ................................................................................................................................................. 2848 

Kashifuddin Qazi, Ankur Agrawal 

COMPARISON OF RESPONSES OF ION-CHANNEL AND SIMPLIFIED PACEMAKER CELL 
MODELS ON EXTERNAL STIMULATION ............................................................................................... 2855 

Maxim Ryzhii, Elena Ryzhii 

EVALUATION OF A PRESCRIPTION OUTLIER DETECTION SYSTEM IN HOSPITAL’S 
PHARMACY SERVICES .............................................................................................................................. 2862 

Henrique D. P. Dos Santos, Ana Helena D. P. S. Ulbrich, Renata Vieira 

DEEPPPPRED: DEEP ENSEMBLE LEARNING WITH TRANSFORMERS, RECURRENT 
AND CONVOLUTIONAL NEURAL NETWORKS FOR HUMAN PROTEIN-PHENOTYPE 
CO-MENTION CLASSIFICATION ............................................................................................................. 2869 

Morteza Pourreza Shahri, Katrina Lyon, Julia Schearer, Indika Kahanda 

ROBUST METABOLIC SYNDROME RISK INDEX BASED ON TRIANGULAR AREAL 
SIMILARITY ................................................................................................................................................. 2877 

Hyunseok Shin, Simon Shim, Charles Choo, Doosung Hwang, Yunmook Nah, Sejong Oh 

EARLY PREDICTION OF MORTALITY IN CRITICAL CARE SETTING IN SEPSIS 
PATIENTS USING STRUCTURED FEATURES AND UNSTRUCTURED CLINICAL NOTES ............ 2885 

Jiyoung Shin, Yikuan Li, Yuan Luo 

WHY IS A RULE-BASED SHOCK EARLY WARNING SYSTEM NOT ACCURATE: A CASE 
STUDY ........................................................................................................................................................... 2891 

Tianhua Tang, Shan Nan, Ling Lin, Xinhao Jin, Weichao Liao, Xudong Lv 

MOLCLOZE: A UNIFIED CLOZE-STYLE SELF-SUPERVISED MOLECULAR STRUCTURE 
LEARNING MODEL FOR CHEMICAL PROPERTY PREDICTION ........................................................ 2896 

Yingheng Wang, Xin Chen, Yaosen Min, Ji Wu 

SPECTRA-BASED CLASSIFICATION OF AUDIOVISUAL AND VISUOSPATIAL FACE-
NAME ASSOCIATIVE MEMORIES USING EEG ..................................................................................... 2904 

Femi William, Feng Zhu, Ramazan Aygun, Mattie Ponter 



COMBINING QUERY REFORMULATION AND RE-RANKING TO IMPROVE QUERY 
EXPANSION IN CHINESE EMR RETRIEVAL .......................................................................................... 2912 

Songchun Yang, Xiangwen Zheng, Yu Xiao, Yu Yang, Dongsheng Zhao 

EXPLORING FEASIBILITY OF TRUTH-INVOLVED AUTOMATIC SLEEP STAGING 
COMBINED WITH TRANSFORMER ......................................................................................................... 2920 

Ziwei Yang, Dong Wang, Zheng Chen, Ming Huang, Naoaki Ono, Md Altaf-Ul-Amin, 
Shigehiko Kanaya 

EMOTION AND WORRY MEASUREMENT COMPARISON OF UNITED KINGDOM AND 
THAILAND DURING THE FIRST COVID-19 LOCKDOWN SITUATION ............................................. 2924 

Thanaboon Yongthasaneekul, Sotarat Thammaboosadee 

ENHANCED BAYESIAN DETECTION FOR COPY NUMBER ALTERATIONS FROM NEXT-
GENERATION SEQUENCING DATA ........................................................................................................ 2931 

Zhenhua Yu, Fang Du 

THE CHANGE OF ORTHOPEDIC PATIENT SATISFACTION IS ASSOCIATED WITH THE 
CHANGE OF PROVIDER SEX – A PERSONAL LEVEL DATA MINING ANALYSIS .......................... 2937 

Peng Zhao, Illhoi Yoo, David Moxley 

FACTORS ASSOCIATED WITH ORTHOPEDIC PATIENT SATISFACTION - A 
STATISTICAL AND DECISION TREE ANALYSIS .................................................................................. 2943 

Peng Zhao, Illhoi Yoo, David Moxley 

UNSUPERVISED LEARNING TO SUBPHENOTYPE DELIRIUM PATIENTS FROM 
ELECTRONIC HEALTH RECORDS ........................................................................................................... 2949 

Yiqing Zhao, Yuan Luo 

A FEDERATED ADVERSARIAL LEARNING METHOD FOR BIOMEDICAL NAMED 
ENTITY RECOGNITION ............................................................................................................................. 2962 

Hanyu Zhao, Sha Yuan, Niantao Xie, Jiahong Leng, Guoqiang Wang 

AUTOMATIC MEDICAL LESION ANNOTATION VIA FEATURE FUSION CORRELATION 
NETWORK .................................................................................................................................................... 2970 

Chuan Zhou, Junjing Chen, Tian Zhang, Ximan Tang, Siying Dai, Leiting Chen 

VHINFGM: VIRUS-HOST INTERACTION PREDICTION VIA NETWORK FUSION AND 
GRAPH MINING ........................................................................................................................................... 2977 

Qiang Zhu, Qinghui Dai, Bangchao Wang, Jinxing Liang, Junping Liu, Li Li, Xinrong Hu 

HEART RATE MONITORING USING PPG WITH SMARTPHONE CAMERA ...................................... 2985 
Amtul Haq Ayesha, Donghao Qiao, Farhana Zulkernine 

PERSONALIZED STRESS MONITORING AI SYSTEM FOR HEALTHCARE WORKERS .................. 2992 
Raina Ghanshyam Bangani, Vineetha Menon, Emil Jovanov 

CONTROL TECHNIQUES FOR NEUROMUSCULAR ELECTRICAL STIMULATION: A 
BRIEF SURVEY ............................................................................................................................................ 2998 

William S. Barbosa, Guilherme P. Temporão, Marco A. Meggiolaro 

OUTLIER DETECTION FOR SPOTTING MICRO-EXPRESSIONS ......................................................... 3006 
Ranlei Cao, Xinyu Liu, Ju Zhou, Dong Chen, Dairong Peng, Tong Chen 

DESIGN AND APPLICATION OF A PORTABLE SLEEP INERTIA DETECTION SYSTEM 
BASED ON EEG SIGNALS .......................................................................................................................... 3012 

Yunzhi Cui, Fuze Tian, Qinglin Zhao, Bin Hu 



A FRAMEWORK FOR CLINICAL DATA INTEGRATION AND ANNOTATION FOR 
DECISION SUPPORT ................................................................................................................................... 3018 

Raffaele Giancotti, Patrizia Vizza, Giuseppe Tradigo, Pierangelo Veltri 

AN INTERPRETABLE TEMPORAL CONVOLUTIONAL NETWORK MODEL FOR ACUTE 
KIDNEY INJURY PREDICTION IN THE INTENSIVE CARE UNIT ....................................................... 3021 

Wei Huang, Yuwen Chen, Peng Wang, Xiang Liu, Shuguang Liu 

A SEQUENCE-TO-SEQUENCE BASED ERROR CORRECTION MODEL FOR MEDICAL 
AUTOMATIC SPEECH RECOGNITION .................................................................................................... 3029 

Yu Jiang, Christian Poellabauer 

PREDICTING RISK OF DEMENTIA WITH MACHINE LEARNING AND SURVIVAL 
MODELS USING ROUTINE PRIMARY CARE RECORDS ...................................................................... 3036 

John Langham, Daniel Stamate, Charlotte A. Wu, Fionn Murtagh, Catharine Morgan, David 
Reeves, Darren Ashcroft, Evan Kontopantelis, Brian McMillan 

SECOND LANGUAGE PRONUNCIATION TRAINING BY ULTRASOUND-ENHANCED 
VISUAL AUGMENTED REALITY ............................................................................................................. 3043 

M. Hamed Mozaffari, Won-Sook Lee 

NONLINEAR EEG ANALYSIS OF MINDFULNESS TRAINING USING INTERPRETABLE 
MACHINE LEARNING ................................................................................................................................ 3051 

Pankaj Pandey, Krishna Prasad Miyapuram 

PREDICTING DOMINANT BEAT FREQUENCY FROM BRAIN RESPONSES WHILE 
LISTENING TO MUSIC ............................................................................................................................... 3058 

Pankaj Pandey, Nashra Ahmad, Krishna Prasad Miyapuram, Derek Lomas 

AN AI-POWERED TOOL FOR AUTOMATIC HEART SOUND QUALITY ASSESSMENT 
AND SEGMENTATION ............................................................................................................................... 3065 

Valentina Roquemen-Echeverri, Peter G. Jacobs, Stephen Heitner, Peter M. Schulman, 
Bethany Wilson, Jorge Mahecha, Clara Mosquera-Lopez 

AN INNOVATIVE PERSPECTIVE ON METABOLOMICS DATA ANALYSIS IN 
BIOMEDICAL RESEARCH USING CONCEPT DRIFT DETECTION ..................................................... 3075 

Jana Schwarzerova, Adam Bajger, Iro Pierdou, Lubos Popelinsky, Karel Sedlar, Wolfram 
Weckwerth 

THERAPEUTIC CLAIMS IN CANNABIDIOL (CBD) MARKETING MESSAGES ON 
TWITTER ...................................................................................................................................................... 3083 

Mohammad Soleymanpour, Sofia Saderholm, Ramakanth Kavuluru 

IMPLEMENTATION OF DIABETES INCIDENCE PREDICTION USING A MULTILAYER 
PERCEPTRON NEURAL NETWORK......................................................................................................... 3089 

Hwapyeong Song, Sanghoon Lee 

MMDA: DISEASE ANALYSIS MODEL BASED ON ANTHROPOMETRIC MEASUREMENT ........... 3092 
Tao Song, Rui Zhang, Yukun Dong, Fubin Liu, Yu Zhang, Rongrong Peng 

STACKING APPROACH FOR LUNG CANCER EGFR MUTATION STATUS PREDICTION 
FROM CT SCANS ......................................................................................................................................... 3099 

Alexandra Ventura, Tania Pereira, Francisco Silva, Cláudia Freitas, António Cunha, Hélder 
P. Oliveira 

ECG ANALYSIS VIA MACHINE LEARNING TECHNIQUES: NEWS AND PERSPECTIVES ............. 3106 
Eugenio Vocaturo, Ester Zumpano 



CONVOLUTIONAL NEURAL NETWORK TECHNIQUES ON X-RAY IMAGES FOR COVID-
19 CLASSIFICATION ................................................................................................................................... 3113 

Eugenio Vocaturo, Ester Zumpano, Luciano Caroprese 

ARTIFICIAL INTELLIGENCE APPROACHES ON ULTRASOUND FOR BREAST CANCER 
DIAGNOSIS .................................................................................................................................................. 3116 

Eugenio Vocaturo, Ester Zumpano 

STRESS DETECTION USING WEARABLE DEVICES BASED ON TRANSFER LEARNING ............. 3122 
Jinting Wu, Yujia Zhang, Xiaoguang Zhao 

AN INTEGRATED RESAMPLING METHODS FOR IMBALANCED SPORADIC TEMPORAL 
DATA IN EHRS ............................................................................................................................................ 3129 

Qi Ye, Tomohiro Kuroda, Tong Ruan, Wenlong Zhang, Xiaoling Ge 

WEARABLE SENSOR GAIT ANALYSIS OF FALL DETECTION USING ATTENTION 
NETWORK .................................................................................................................................................... 3137 

Haben Yhdego, Jiang Li, Christopher Paolini, Michel Audette 

MULTI-TASK LEARNING FOR JOINTLY DETECTING DEPRESSION AND EMOTION ................... 3142 
Yazhou Zhang, Xiang Li, Lu Rong, Prayag Tiwari 

PREDICTING THE LENGTH OF STAY OF PATIENTS IN HOSPITALS ................................................ 3150 
Zhiwei Fu, Xinran Gu, Jia Fu, Mojtaba Moattari, Farhana Zulkernine 

REQUIREMENT ANALYSIS FOR AN ARTIFICIAL INTELLIGENCE MODEL FOR THE 
DIAGNOSIS OF THE COVID-19 FROM CHEST X-RAY DATA ............................................................. 3157 

Tuomo Kalliokoski 

COVID’19 IN INDIA: EMOTION OF THE NATION A NOVEL SPATIO-TEMPORAL 
UNSUPERVISED SENTIMENT ANALYSIS .............................................................................................. 3165 

Ruchika Malhota, Sarthak Aggarwal, Ridhima Bansal 

ARTIFICIAL INTELLIGENCE BASED ANALYSIS OF POSITIVE AND NEGATIVE TWEETS 
TOWARDS COVID-19 VACCINES ............................................................................................................ 3171 

Areeba Umair, Elio Masciari 

COVID-19 FAKE NEWS DETECTION VIA GRAPH NEURAL NETWORKS IN SOCIAL 
MEDIA ........................................................................................................................................................... 3178 

Yuqing Yang 

MEDSEQ2SEQ: A MEDICAL KNOWLEDGE ENRICHED SEQUENCE TO SEQUENCE 
LEARNING MODEL FOR COVID-19 DIAGNOSIS................................................................................... 3181 

Yazhou Zhang, Lu Rong, Xiang Li, Prayag Tiwari, Qian Zheng, Hui Liang 

BIDIRECTIONAL DISTILLATION FOR MULTI-GUIDANCE MEDICAL DIALOGUE 
GENERATION .............................................................................................................................................. 3185 

Qingqing Zhu, Pengfei Wu, Xiwei Wang, Dongyan Zhao, Junfei Liu 

HIGHLY SCALABLE MEDICAL IMAGING REPOSITORY BASED ON KUBERNETES .................... 3193 
Tibério Baptista, Luís Bastião Silva, Carlos Costa 

EXPERIMENTAL SURVEY ON POWER DISSIPATION OF K-MER-HANDLING DATA 
STRUCTURES FOR MOBILE BIOINFORMATICS ................................................................................... 3201 

Franco Milicchio, Mattia Prosperi 



A FAST-PROCESSING PIPELINE FOR THREE-DIMENSIONAL VISUALIZATION OF 
ACUTE ISCHEMIC STROKE LESION TOPOGRAPHY ........................................................................... 3207 

Huiling Shao, Lawrence Chan, Fiona Chen, Qilin Ma, Zhiyu Shao, Heng Du 

FEDIO: BRIDGE INNER- AND OUTER-HOSPITAL INFORMATION FOR PERIOPERATIVE 
COMPLICATIONS PROGNOSTIC PREDICTION VIA FEDERATED LEARNING ................................ 3215 

Weihao Sun, Yiqiang Chen, Xiaodong Yang, Jiangbei Cao, Yuxiang Song 

ESTIMATION OF ASTHMA SEVERITY FROM ELECTRONIC PRESCRIPTION RECORDS 
USING BRITISH THORACIC SOCIETY AND SCOTTISH INTERCOLLEGIATE 
GUIDELINES NETWORK TREATMENT STEPS ...................................................................................... 3222 

Holly Tibble, Aziz Sheikh, Athanasios Tsanas 

A TOOL FOR CLINICAL DATA ANNOTATION OF PAROTID NEOPLASIA ....................................... 3224 
Patrizia Vizza, Giuseppe Tradigo, Ivan Brunelli, Pierangelo Veltri 

ANNOTATIONS FOR CLINICAL DATA ENRICHMENT ........................................................................ 3230 
Patrizia Vizza, Giuseppe Tradigo, Elvis Kallaverja, Maria Giulia Cristofaro, Giuseppe Lucio 
Cascini, Pierangelo Veltri 

SLEEP STAGE CLASSIFICATION USING NON-INVASIVE BED SENSING AND DEEP 
LEARNING.................................................................................................................................................... 3232 

Nikhil Vyas, Kelly Ryoo, Hosanna Tesfaye, Ruhan Yi, Marjorie Skubic 

PRIORITIZATION OF MULTI-LEVEL RISK FACTORS, AND PREDICTING CHANGES IN 
DEPRESSION RATINGS AFTER TREATMENT USING MULTI-TASK LEARNING ........................... 3239 

Lu Wang, Mark Chignell, Haoyan Jiang, Sachinthya Lokuge, Geneva Mason, Kathryn 
Fotinos, Martin Katzman 

HIERARCHICAL CLUSTERING OF MULTI-STUDY DEPRESSION DATA YIELDS FOUR 
SYMPTOM CLUSTERS ............................................................................................................................... 3245 

Lu Wang, Mark Chignell, Haoyan Jiang, Sachinthya Lokuge, Geneva Mason, Kathryn 
Fotinos, Martin Katzman 

SOCIO-DEMOGRAPHIC, LIFESTYLE AND NEUROPSYCHOLOGICAL RISK FACTORS ON 
ALZHEIMER'S DISEASE ............................................................................................................................. 3251 

Tahera Ahmed, Ping Zhang, Kuldeep Kumar 

MULTIFORMALISM MODELING AND SIMULATION OF IMMUNE SYSTEM 
MECHANISMS ............................................................................................................................................. 3259 

Elvio Gilberto Amparore, Marco Beccuti, Paolo Castagno, Giuliana Franceschinis, Marzio 
Pennisi, Simone Pernice 

COMPUTATIONAL MODELING OF CHIMERIC ANTIGEN RECEPTOR (CAR) T-CELL 
THERAPY OF A BINARY MODEL OF ANTIGEN RECEPTORS IN BREAST CANCER ...................... 3267 

Henning Fischel, Tina Giorgadze, Ansel Tessier, Kerri-Ann Norton 

CANCER INCIDENCE & CANCER MORTALITY VIS-À-VIS CORRELATION, CO-
INTEGRATION AND CAUSATION ........................................................................................................... 3275 

Kuldeep Kumar, Gulasekaran Rajaguru, Ping Zhang 

CORRECTNESS OF CELL LABELS IN PUBLIC SINGLE CELL TRANSCRIPTOMICS 
DATASETS.................................................................................................................................................... 3280 

Xin Lin, Minjie Lyu, Yihan Zhang, Derin B. Keskin, Lou T. Chitkushev, Guanglan Zhang, 
Vladimir Brusic 



PBMC CELL CLASSIFICATION FROM SINGLE CELL MRNA EXPRESSION BY 
ARTIFICIAL NEURAL NETWORKS, PROFILES, GENE MARKERS, AND PROTEIN 
MARKERS ..................................................................................................................................................... 3285 

Minjie Lyu, Yihan Zhang, Luning Yang, Xin Lin, Yilin Li, Huan Jin, Anthony G. Bellotti, 
Nenad Mitic, Vladimir Brusic 

A DATA-DRIVEN MODEL FOR THE GENERATION OF VIRTUAL COHORTS .................................. 3291 
Enrico Mastrostefano, Paola Stolfi, Filippo Castiglione 

UNCERTAINTY QUANTIFICATION AND SENSITIVITY ANALYSIS FOR IN SILICO 
TRIAL PLATFORM: A PRELIMINARY APPLICATION ON UISS-MS................................................... 3299 

Giuseppe Alessandro Parasiliti Palumbo, Avisa Maleki, Serena Anna Italia, Giulia Russo, 
Francesco Pappalardo 

A MULTI-STEP AND MULTI-SCALE BIOINFORMATIC APPROACH TO INVESTIGATE 
POTENTIAL SOURCE OF CROSS-REACTIVE IMMUNITY AGAINST SARS-COV-2 UK 
VARIANT ...................................................................................................................................................... 3303 

Valentina Di Salvatore, Avisa Maleki, Giulia Russo, Giuseppe Sgroi, Giuseppe Alessandro 
Parasiliti Palumbo, Francesco Pappalardo 

A FUNCTIONAL DATA ANALYSIS APPROACH TO ASSESS THE PROGNOSTIC VALUE 
OF SARS-COV-2 INFECTIONS SURROGATE DATA .............................................................................. 3308 

Paola Stolfi, Filippo Castiglione 

THE MONOCLONAL ANTIBODY PEMBROLIZUMAB ALTERS DYNAMICS OF THE 
HUMAN PROGRAMMED CELL DEATH RECEPTOR 1 (PD-1) .............................................................. 3315 

Lisa Tomasiak, Rudolf Karch, Wolfgang Schreiner 

CLASSIFICATION OF SINGLE CELL TYPES USING SMALL SETS OF EXPRESSED 
GENES: COMPARATIVE ANALYSIS OF SUPERVISED MACHINE LEARNING METHODS ............ 3322 

Aleksandar Veljkovic, Mirjana Maljkovic, Nenad Mitic, Sasa Malkov, Minjie Lyu, Xin Lin, 
Marek Michalewicz, Guanglan Zhang, Vladimir Brusic 

MODELLING THE HUMAN IMMUNE SYSTEM RESPONSE TO THE CHADOX1 NCOV-19 
VACCINE ...................................................................................................................................................... 3327 

Maicom Peters Xavier, Lara T. Pompei, Ana Carolina G. De O. Vieira, Matheus A. M. De 
Paula, Carla R. B. Bonin, Ruy F. Reis, Alexandre B. Pigozzo, Barbara De M. Quintela, 
Rodrigo W. Dos Santos, Marcelo Lobosco 

APPLICATIONS OF SINGLE CELL PROFILES OF PBMC:IMPROVEMENTS OF CELL TYPE 
CLASSIFICATION ........................................................................................................................................ 3334 

Luning Yang, Yihan Zhang, Nenad Mitic, Derin B. Keskin, Guang Lan Zhang, Lou T. 
Chitkushev, Richard Rankin, Vladimir Brusic 

AN CAUSAL XAI DIAGNOSTIC MODEL FOR BREAST CANCER BASED ON 
MAMMOGRAPHY REPORTS ..................................................................................................................... 3341 

Dehua Chen, Hongjin Zhao, Jianrong He, Qiao Pan, Weiliang Zhao 

A DEEP LEARNING MODEL FOR ANCESTRY ESTIMATION WITH CRANIOMETRIC 
MEASUREMENTS ....................................................................................................................................... 3350 

Yibo Dong, Andrew Gao, Ian Hou, Kevin Ma, Ruoxian Huang, Yongsheng Bai, Xiaoming Liu 

A NOVEL ACTIVATION MAXIMIZATION-BASED APPROACH FOR INSIGHT INTO 
ELECTROPHYSIOLOGY CLASSIFIERS ................................................................................................... 3358 

Charles A. Ellis, Mohammad S. E. Sendi, Robyn Miller, Vince Calhoun 



DYNAMIC AGING WEIGHT SCHEME FOR TRUST MODEL IN INTERNET OF MEDICAL 
THINGS ......................................................................................................................................................... 3366 

Weidong Fang, Chunsheng Zhu, Tian Min Ma, Wuxiong Zhang, Baoqing Li, Li Yi, Fangchen 
Xu, Tianchen Zhang, Bo Wang 

CASCADED CROSS-DOMAIN FUSION OF VIRTUAL TRY-ON ........................................................... 3370 
Xinrong Hu, Junyu Zhang, Tao Peng, Mingfu Xiong, Feng Yu, Li Li, Min Li 

SUBWAY DRIVER BEHAVIOR DETECTION METHOD BASED ON MULTI-FEATURES 
FUSION ......................................................................................................................................................... 3378 

Xinrong Hu, Tao Wang, Junjie Huang, Tao Peng, Junping Liu, Ruhan He 

EVOLUTION-INFORMED NEURAL NETWORKS FOR MICROBIOME DATA ANALYSIS ............... 3386 
Michael Ito, Yannik Glaser, Peter Sadowski 

A METHOD ON FACE RECOGNITION OF CONTAMINATED SMALL SAMPLE ............................... 3392 
Jie Li, Zhuoyang Li, Xiu Xu, Guoliang Jing 

FEW-SHOT LEARNING FOR AUROMATIC INTRACRANIAL HEMATOMA 
SEGMENTATION ......................................................................................................................................... 3400 

Xiaojuan Liu, Shiyu Zhu, Wengsong Yang, Shangbo Zhou 

A NOVEL PSO-SGD WITH MOMENTUM ALGORITHM FOR MEDICAL IMAGE 
CLASSIFICATION ........................................................................................................................................ 3408 

Xiaojuan Liu, Ruiqi Feng, Shangbo Zhou, Ye Yang 

GENE EXPRESSION RNA-SEQUENCING SURVIVAL ANALYSIS OF HIGH-GRADE 
SEROUS OVARIAN CARCINOMA: A COMPARATIVE STUDY ........................................................... 3414 

Elena Spirina Menand, Nisrine Jrad, Jean-Marie Marion, Alain Morel, Pierre Chauvet 

MOTION COMPENSATION AND OBJECT DETECTION FOR NEUROMORPHIC CAMERA ............ 3420 
Yuxin Wan, Rong Fei, Yu Tang, Xueru Bai, Guo Xie, Aimin Li 

DPLA: PREDICTION OF PROTEIN-LIGAND BINDING AFFINITY BY INTEGRATING 
MULTI-LEVEL INFORMATION ................................................................................................................. 3428 

Wei Wang, Bin Sun, Dong Liu, Xianfang Wang, Hongjun Zhang 

DK-CONSISTENCY: A DOMAIN KNOWLEDGE GUIDED CONSISTENCY 
REGULARIZATION METHOD FOR SEMI-SUPERVISED BREAST CANCER DIAGNOSIS ............... 3435 

Xiaozheng Xie, Jianwei Niu, Xuefeng Liu, Qingfeng Li, Yong Wang, Shaojie Tang 

FAM: FULLY ATTENTION MODULE FOR MEDICAL IMAGE SEGMENTATION ............................. 3443 
Guoping Xu, Xinglong Wu 

FUSION BRANCH NETWORK WITH CLASS LEARNING DIFFICULTY LOSS FUNCTION 
FOR RECONGNIZITION OF HAEMATOMA EXPANSION SIGNS IN INTRACEREBRAL 
HAEMORRHAGE ......................................................................................................................................... 3448 

Ye Yang, Shanxiong Chen, Duo Tan, Rui Yao, Shiyu Zhu, Yuanyuan Jia, Wensong Yang, 
Yiqing Shen 

DE NOVO DRUG DESIGN VIA MULTI-LABEL LEARNING AND ADVERSARIAL 
AUTOENCODER .......................................................................................................................................... 3456 

Qing Ye, Xiaolong Zhang, Xiaoli Lin 

EXTRACTING DISEASE-RELEVANT FEATURES WITH ADVERSARIAL 
REGULARIZATION ..................................................................................................................................... 3464 

Junxiang Chen, Li Sun, Ke Yu, Kayhan Batmanghelich 



DETECTING DRUG-DRUG INTERACTIONS USING PROTEIN SEQUENCE-STRUCTURE 
SIMILARITY NETWORKS .......................................................................................................................... 3472 

Saminur Islam, Ahmed Abbasi, Nitin Agarwal, Wanhong Zheng, Gianfranco Doretto, Donald 
A. Adjeroh 

A DEEP LEARNING MODEL FOR 16S RRNA CLASSIFICATION WITH TAXONOMIC 
TREE EMBEDDING ..................................................................................................................................... 3478 

Yue Jiang, Lin Shen, Don Adjeroh, Jie Lin 

EXTRACTING SEMANTICS OF PREDICATES FROM MILLIONS OF BIO-MEDICAL 
ABSTRACTS FOR INFERENCING NEW BIOLOGICAL KEY EVENTS AND 
RELATIONSHIPS ......................................................................................................................................... 3484 

Chih Lai, Dalma Martinovic-Weigelt, Aline Serrao De Filippo, Stefan Krämer, Carolin 
Poschen 

HUMAN AGE ESTIMATION FROM GENE EXPRESSION DATA USING ARTIFICIAL 
NEURAL NETWORKS ................................................................................................................................. 3492 

Salman Mohamadi, Nasser M. Nasrabadi, Gianfranco Doretto, Donald A. Adjeroh 

CLASSIFICATION OF CHEST X-RAY IMAGES TO DETECT PNEUMONIA USING CNN 
AND TRANSFER LEARNING ..................................................................................................................... 3498 

Mustafain Rehman, Qiao Pan, Dehua Chen, Arslan Manzoor 

EVALUATING THE PRE-PROCESSING IMPACT ON THE GENERALIZATION OF DEEP 
LEARNING NETWORKS FOR LEFT VENTRICLE SEGMENTATION .................................................. 3505 

Matheus A. O. Ribeiro, Fátima L. S. Nunes 

A NEW METHOD BASED ON DEEP LEARNING TO DETECT LESIONS IN RETINAL 
IMAGES USING YOLOV5 ........................................................................................................................... 3513 

Carlos Santos, Marilton Aguiar, Daniel Welfer, Bruno Belloni 

A HIGH SPECIFICITY DEEP LEARNING APPROACH WITH FOCUS ON BREAST CANCER 
SCREENING .................................................................................................................................................. 3521 

Pedro Vilares, João Ferreira, Luís Bastião Silva, Augusto Silva 

A MULTI-FACTORIAL ASSESSMENT OF FUNCTIONAL HUMAN AUTISTIC SPECTRUM 
BRAIN NETWORK ANALYSIS .................................................................................................................. 3526 

Oswaldo Artiles, Fahad Saeed 

A REPRODUCIBLE ETL APPROACH FOR WINDOW-BASED PREDICTION OF ACUTE 
KIDNEY INJURY IN CRITICAL CARE UNIT AND SOME PRELIMINARY RESULTS WITH 
SUPPORT VECTOR MACHINES ................................................................................................................ 3532 

Isabela A. Chiorean, Beatrice Amico, Carlo Combi, John H. Holmes 

CONFIRMATORY FACTOR ANALYSIS ON MENTAL HEALTH STATUS USING ABCD 
COHORT ....................................................................................................................................................... 3540 

Britny Farahdel, Bishal Thapaliya, Pranav Suresh, Bhaskar Ray, Vince D. Calhoun, Jingyu 
Liu 

SEGMENTATION OF BACTERIAL CELLS IN BIOFILMS USING AN OVERLAPPED 
ELLIPSE FITTING TECHNIQUE ................................................................................................................ 3548 

Dilanga Abeyrathna, Terrance Life, Shailabh Rauniyar, Shankarachary Ragi, Rajesh Sani, 
Parvathi Chundi 

SELF-SUPERVISED LEARNING APPROACH TO DETECT CORROSION PRODUCTS IN 
BIOFILM IMAGES ....................................................................................................................................... 3555 

V. Bommanapally, M. Ashaduzzman, M. Malshe, P. Chundi, M. Subramaniam 



GENNER - A HIGHLY SCALABLE AND OPTIMAL NER METHOD FOR TEXT-BASED 
GENE AND PROTEIN RECOGNITION ...................................................................................................... 3562 

Ernest Basile Fotseu Fotseu, Thierry Kongne Nembot, Rajesh K. Sani, Venkataramana 
Gadhamshetty, Z. Etienne Gnimpieba, Alain Bertrand Bomgni 

AUTOMATIC EXTENSION OF MEDICAL SUBJECT HEADINGS (MESH) THESAURUS TO 
EMERGING RESEARCH ............................................................................................................................. 3570 

William Gasper, Jiahao Ma, Dario Ghersi, Etienne Z. Gnimpieba, Venkataramana 
Gadhamshetty, Parvathi Chundi 

PREDICTION OF ESSENTIAL GENES IN G20 USING MACHINE LEARNING MODEL .................... 3578 
Thierry Kongne Nembot, Ernest Basile Fotseu Fotseu, Rajesh K. Sani, Z. Etienne Gnimpieba, 
Carol Lushbough, Alain Bertrand Bomgni 

INTEGRATION OF TEXT MINING AND BIOLOGICAL NETWORK ANALYSIS TO ACCESS 
ESSENTIAL GENES IN DESULFOVIBRIO ALASKENSIS G20 .............................................................. 3583 

Priya Saxena, Abhilash Kumar Tripathi, Payal Thakur, Shailabh Rauniyar, Vinoj 
Gopalakrishnan, Ram Nageena Singh, Mathew A. Olakunle, Etienne Z. Gnimpieba, Rajesh 
Kumar Sani 

IDENTIFYING GENES INVOLVED IN BIOCORROSION FROM THE LITERATURE USING 
TEXT-MINING .............................................................................................................................................. 3586 

Payal Thakur, Shailabh Rauniyar, Abhilash Kumar Tripathi, Priya Saxena, Vinoj 
Gopalakrishnan, Ram Nageena Singh, Mathew A. Olakunle, Etienne Z. Gnimpieba, Rajesh 
Kumar Sani 

DISCOVERY OF GENES ASSOCIATED WITH SULFATE-REDUCING BACTERIA BIOFILM 
USING TEXT MINING AND BIOLOGICAL NETWORK ANALYSIS ..................................................... 3589 

Abhilash Kumar Tripathi, Priya Saxena, Payal Thakur, Shailabh Rauniyar, Vinoj 
Gopalakrishnan, Ram Nageena Singh, Mathew A. Olakunle, Etienne Z. Gnimpieba, Rajesh 
Kumar Sani 

PREDICTING LEARNING STAGES DURING THE SERIAL REACTION TIME TASK USING 
EVENT-RELATED POTENTIALS .............................................................................................................. 3592 

Ishita Arun, Pankaj Pandey, Goldy Yadav, Krishna Prasad Miyapuram 

SEIZURE FORECASTING FROM SUBCUTANEOUS EEG USING LONG SHORT TERM 
MEMORY NEURAL NETWORKS: ALGORITHM DEVELOPMENT AND OPTIMIZATION ............... 3599 

Tal Pal Attia, Pedro F. Viana, Mona Nasseri, Mark P. Richardson, Benjamin H. Brinkmann 

VALIDATING THE WEARABLE MUSE HEADSET FOR EEG SPECTRAL ANALYSIS AND 
FRONTAL ALPHA ASYMMETRY ............................................................................................................. 3603 

Cédric Cannard, Helané Wahbeh, Arnaud Delorme 

AUTOMATED DATA CLEANING FOR THE MUSE EEG ....................................................................... 3611 
Arnaud Delorme, Jeffery A. Martin 

A DECODING ALGORITHM FOR NON-INVASIVE SSVEP-BASED DRONE FLIGHT 
CONTROL ..................................................................................................................................................... 3616 

Abdelhadi Hireche, Yasmine Zennaia, Redouane Ayad, Abdelkader Nasreddine Belkacem 

SPIKING NEURAL NETWORKS FOR CLASSIFICATION OF BRAIN-COMPUTER 
INTERFACE AND IMAGE DATA .............................................................................................................. 3624 

Václav Honzík, Roman Moucek 



CROSS-SUBJECT AND CROSS-DEVICE WEARABLE EEG EMOTION RECOGNITION 
USING FRONTAL EEG UNDER VIRTUAL REALITY SCENES ............................................................. 3630 

Feng Kuang, Lin Shu, Haoqiang Hua, Shibin Wu, Lulu Zhang, Xiangmin Xu, Yunhe Liu, Man 
Jiang 

HYPERPARAMETER SELECTION FOR RELIABLE EEG DENOISING USING ASR: A 
BENCHMARKING STUDY ......................................................................................................................... 3638 

Velu Prabhakar Kumaravel, Marco Buiatti, Elisabetta Farella 

EMOTION RECOGNITION FROM MULTI-CHANNEL EEG DATA THROUGH A DUAL-
PIPELINE GRAPH ATTENTION NETWORK ............................................................................................ 3642 

Xiang Li, Jing Li, Yazhou Zhang, Prayag Tiwari 

ADAPTIVE SEQUENCE-BASED STIMULUS SELECTION IN AN ERP-BASED BRAIN-
COMPUTER INTERFACE BY THOMPSON SAMPLING IN A MULTI-ARMED BANDIT 
PROBLEM ..................................................................................................................................................... 3648 

Tianwen Ma, Jane E. Huggins, Jian Kang 

TRANSFER LEARNING FOR EEG-BASED BIOMETRIC VERIFICATION ........................................... 3656 
Emanuele Maiorana 

EEG DATA ANALYSIS FOR INTELLECTUAL DEVELOPMENTAL DISORDER ................................ 3662 
Kyle Oda, Narges Norouzi 

ASSESSING LEARNED FEATURES OF DEEP LEARNING APPLIED TO EEG.................................... 3667 
Dung Truong, Scott Makeig, Armaud Delorme 

SEIZURE PREDICTION WITH LONG-TERM IEEG RECORDINGS: WHAT CAN WE LEARN 
FROM DATA NONSTATIONARITY? ........................................................................................................ 3675 

Hongliu Yang, Matthias Eberlein, Jens Müller, Ronald Tetzlaff 

INTELLIGENT FEATURE SELECTION FOR EEG EMOTION CLASSIFICATION ............................... 3681 
Liying Yang, Qing Chen, Qingyang Zhang, Si Chao 

A GROUPED DYNAMIC EEG CHANNEL SELECTION METHOD FOR EMOTION 
RECOGNITION ............................................................................................................................................. 3689 

Liying Yang, Si Chao, Qingyang Zhang, Pei Ni, Dunhui Liu 

DEVELOPING ATTRACTOR ANALYSIS TECHNIQUES FOR A COMPOSITIONAL 
BOOLEAN NETWORK FRAMEWORK ..................................................................................................... 3697 

Hanin Abdulrahman, Jason Steggles 

DIFFERENTIAL IDENTIFICATION OF PRODROMAL STAGES OF ALZHEIMER’S 
DISEASE USING TISSUE PROBABILITY MAP (TPM) BASED NETWORK ........................................ 3705 

Abdulyekeen T. Adebisi, Venkateswarlu Gonuguntla, Ho-Won Lee, Kalyana C. Veluvolu 

IDENTIFYING FUNCTIONAL EVOLUTION PROCESSES OF CANCER ACCORDING TO 
REGRESSION RESIDUALS NETWORK .................................................................................................... 3713 

Bolin Cheny, Manting Yang, Xuequn Shang 

EXTENDED NETWORK-BASED STATISTICS FOR MEASURING ALTERED DIRECTED 
CONNECTIVITY COMPONENTS IN THE HUMAN BRAIN ................................................................... 3720 

Yunxiang Ge, Zhe Yang, Yutong Feng, Yu Pan, Weibei Dou 

IMPROVING NEGATIVE SAMPLING IN GRAPH NEURAL NETWORKS FOR PREDICTING 
DRUG-DRUG INTERACTIONS .................................................................................................................. 3728 

Alexandra-Ioana Herghelegiu, Haiping Lu 



PROBLEM ORIENTED DIAGNOSTIC SERVICE FOR DESCRIBING CLINICAL CASES 
BASED ON THE GRAPHQL POMR APPROACH ..................................................................................... 3736 

Sabah Mohammed, Jinan Fiaidhi, Darien Sawyer 

GRAPH THEORETIC APPROACH FOR THE ANALYSIS OF COMPREHENSIVE MASS-
SPECTROMETRY (MS/MS) DATA OF DISSOLVED ORGANIC MATTER ........................................... 3742 

Muhammad Usman Tariq, Dennys Leyvay, Francisco Alberto Fernandez Limaz, Fahad Saeed 

PREDICTION OF DRUG-TARGET INTERACTIONS USING MOLECULAR GRAPH AND 
GDNET-DTI MODEL ................................................................................................................................... 3747 

Shuai Xu, Xiaoli Lin, Haiping Yu 

THE ANTI-ATHEROSCLEROSIS PROTEIN REGULATION NETWORK DELIVERED BY 
ONION QUERCETIN .................................................................................................................................... 3755 

Guang Zheng, Junmei Zhao, Jiaqi Ru, Hongtao Guo 

NETWORK PHARMACOLOGICAL MECHANISM OF PRUNELLA VULGARIS ON 
THYROID TUMORS .................................................................................................................................... 3763 

Caiyan Dai, Youwei Ding, Kongfa Hu 

EFFECT OF MOXIBUSTION PRECONDITIONING ON JNK EXPRESSION AND APOPTOSIS 
IN CEREBRAL ISCHEMIA-REPERFUSION-INJURED RATS ................................................................. 3767 

Zhong Di, Qin Guo, Shuo Jiang 

CRITICAL THINKING AND STRATEGY FOR HOSPITAL INFORMATION 
CONSTRUCTION: WHAT CAN WE LEARN FROM HUMAN NERVOUS SYSTEM? .......................... 3772 

Xinglu Dong, Huanhuan Fan, Xinxing Lai, Kegang Cao 

TCMPR: TCM PRESCRIPTION RECOMMENDATION BASED ON SUBNETWORK TERM 
MAPPING AND DEEP LEARNING ............................................................................................................ 3776 

Xin Dong, Yi Zheng, Zixin Shu, Kai Chang, Dengying Yan, Jianan Xia, Qiang Zhu, Kunyu 
Zhong, Xinyan Wang, Kuo Yang, Xuezhong Zhou 

AUTOMATIC EXTRACTION OF CLINICAL SYMPTOMS IN TRADITIONAL CHINESE 
MEDICINE FOR ELECTRONIC MEDICAL RECORDS ............................................................................ 3784 

Zengzhen Du, Dongxin Tang, Dan Xie 

AUTOMATED GRADING OF KNEE OSTEOARTHRITIS X-RAY IMAGES BASED ON 
ATTENTION MECHANISM ........................................................................................................................ 3791 

Yibo Feng, Jing Liu, Huan Zhang, Dawei Qiu 

MEDICATION RULE AND MECHANISM OF ACTION FOR THE TREATMENT OF 
POLYCYSTIC OVARY SYNDROME BASED ON DATA MINING AND NETWORK 
PHARMACOLOGY ...................................................................................................................................... 3797 

Zhiming Gao, Guifang Hu, Xiaolan Zou, Lingzhi Kong, Yuanjun Zou 

AN AUTOMATIC CLINICAL MODEL FOR CHINESE MEDICINE BASED ON 
INTERPRETABLE MACHINE LEARNING ALGORITHMS .................................................................... 3805 

Houwu Gong, Min Jin, Liang Zhou, Heng Chen, Lin Zhang, Yu Liu 

TERNATE CHINESE MEDICINES ALLEVIATE JOINT PAIN VIA INHIBITING 
RHEUMATOID ARTHRITIS PATHWAY ................................................................................................... 3812 

Hongtao Guo, Hejun Wang, Guang Zheng 

STUDY ON APPLICATION OF KNOWLEDGE GRAPH IN TCM PEDIATRIC TREATMENT 
OF DISEASE ................................................................................................................................................. 3818 

Mingxuan Jia, Jieyi Li, Jialin Liu, Yating Yin, Yong Wang, Liaoyu Xu 



EFFECT OF ELECTROACUPUNCTURE ON LTP IN DEPRESSION LIKE RAT’S 
HIPPOCAMPUS ............................................................................................................................................ 3822 

Shuo Jiang, Zui Shen, Zhong Di 

AN ASSOCIATION RULE ANALYSIS OF ACUPRESSURE EFFECT ON SLEEP QUALITY .............. 3827 
Chih-Hung Lin, I-Shiang Tzeng, Ya-Hsuan Lin, Chan-Yen Kuo 

EFFECTS OF SHUGAN QUZHI CAPSULE IN TREATING DIFFERENT METABOLIC 
DISEASES BASED ON NETWORK PHARMACOLOGY AND MOLECULAR DOCKING ................... 3832 

Weijie Lin, Zhengrong Liu, Ling Li, Zhiling Zhou, Shiyu Ma, Fazhong He 

DEMONSTRATION STUDY ON AUTOMATIC DISCOVERY OF INTERACTION BETWEEN 
CHINESE MEDICINES AND CHEMICAL MEDICINE BASED ON ONTOLOGY 
REASONING ................................................................................................................................................. 3840 

Lihong Liu, Lirong Jia, Keyu Yao, Yan Zhu, Chao Chen 

CHRONIC GASTRITIS SYNDROME DIAGNOSIS AND SYMPTOM SELECTION WITH 
ENSEMBLE LEARNING .............................................................................................................................. 3845 

Qian Liu, Jingbin Niu, Weixi Mao, Yixin Zheng, Guoping Liu, Jin Zhao 

RESEARCH AND CONSTRUCTION OF MARINE CHINESE MEDICINE FORMULAS 
KNOWLEDGE GRAPH ................................................................................................................................ 3853 

Li Liu, Xuebo Li 

THE NETWORK PHARMACOLOGICAL MECHANISM OF YIZHININGSHEN ORAL 
LIQUID IN THE TREATMENT OF TIC DISORDERS ............................................................................... 3856 

Zhang Lulu, Huang Zhe, Yang Lixin, Du Shujuan, Duan Ran, Yang Jinghua, Hu Bingwen 

STUDY ON PROPERTY MECHANISM OF COLD AND HEAT DRUGS BASED ON GENE 
ONTOLOGY .................................................................................................................................................. 3864 

Jiajian Lv, Qian Hao, Lu Jiang, Liangqing Guo, Shuang Zhang, Xiaochun Han 

RESEARCH ON THE DATA QUALITY CONTROL MODEL OF THE TRADITIONAL 
CHINESE MEDICINE INPATIENT MEDICAL RECORD HOME PAGE BASED ON 
XGBOOST ..................................................................................................................................................... 3870 

Weidong Pan, Jiadong Xie, Yufeng Zhao, Baoyan Liu, Kongfa Hu 

DIAGNOSIS OF THYROID NODULES BASED ON LIGHTWEIGHT RESIDUAL NETWORK ........... 3875 
Xuanqi Wang, Bin Cao, Dejian Wei, Jing Liu, Hui Cao 

DATA MINING-BASED AND NETWORK PHARMACOLOGY-BASED ANALYSIS OF 
MEDICATION RULES AND ACTION MECHANISM OF PROFESSOR ZHOU ZHONGYING 
IN LUNG CANCER TREATMENT ............................................................................................................. 3882 

Song Wang, Yue Li, Kongfa Hu, Fang Ye, Liu Li 

A QUANTITATIVE DEVICE FOR ELBOW JOINT FUNCTION REHABILITATION BASED 
ON THE CONCEPT OF TRADITIONAL CHINESE FRACTURE REHABILITATION ........................... 3888 

Dejian Wei, Zhenzhen Zhao, Yanyan Feng, Hui Cao, Jing Liu, Junzhong Zhang 

ACUEBASE V1.0: AN ONLINE DATABASE FOR ANALYSIS OF ACUPUNCTURE EFFECT ........... 3893 
Jie Xiong, Lei Lei, Haiyan Li, Manting Huang, Li Kang, Ce Yang 

COX-2 AS THE KEY TARGET OF LIANXIA NINGXIN FORMULA FOR TREATING 
SYMPATHETIC REMODELING AFTER MYOCARDIAL INFARCTION: 
PHARMACOLOGICAL NETWORK PREDICTION WITH EXPERIMENTAL VALIDATION .............. 3898 

Yang Yang, Fangyuan Dai, Xin Ma, Xue Yu, Xuezhong Zhou, Ping Li 



STUDY ON CONSTRUCTION AND APPLICATION OF KNOWLEDGE GRAPH OF TCM 
DIAGNOSIS AND TREATMENT OF VIRAL HEPATITIS B .................................................................... 3906 

Yating Yin, Guo-Zheng Li, Yiguo Wang, Qiming Zhang, Mingqiang Wang, Lei Zhang 

ANALYSIS OF THE CHARACTERISTICS OF HEPATITIS B IN VARIOUS REGIONS OF 
CHINA FROM 2009 TO 2011 AND THE ANALYSIS OF TCM DIAGNOSIS AND 
TREATMENT PLANS .................................................................................................................................. 3912 

Yating Yin, Guo-Zheng Li, Yiguo Wang, Qiming Zhang, Mingqiang Wang, Lei Zhang 

STUDY ON TRADITIONAL CHINESE MEDICINE IN THE TREATMENT OF KNEE 
OSTEOARTHRITIS BASED ON DATA MINING OF ANCIENT MEDICAL CLASSICS ....................... 3919 

Lei Zhang, Xinfeng Guo, Shuo Yang, Sihong Liu, Hongtao Li, Guangkun Chen, Hongjie Gao, 
Huamin Zhang, Lin Tong 

ANALYSIS OF MEDICATION RULE OF PROFESSOR YAN XIAOCHENG ON THE 
TREATMENT OF PRIMARY EPILEPSY .................................................................................................... 3927 

Yu Zhang, Lin Tong, Guangkun Chen, Jingpeng Deng, Hongtao Li 

RESEARCH ON TCM CLINICAL CODING DATABASE CONSTRUCTION BASED ON 
KNOWLEDGE ENGINEERING ................................................................................................................... 3934 

Pan Zhang, Shusong Mao, Shaowu Shen, Yan Wang 

AN AUTOMATIC RIB FRACTURE RECOGNITION MODEL BASED ON NNU-NET AND 
DENSENET ................................................................................................................................................... 3939 

Junzhong Zhang, Zhiwei Li, Shixing Yan, Hui Cao, Jing Liu, Dejian Wei 

ANALYSIS ON MEDICATION RULES OF GUIDE TO CLINICAL MEDICAL RECORDS 
FROM THE PRESCRIPTIONS CONTAINING PORIA COCOS BASED ON DATA MINING ............... 3945 

Mei Zhao, Li Mi 

HGNA-HTI: HETEROGENEOUS GRAPH NEURAL NETWORK WITH ATTENTION 
MECHANISM FOR PREDICTION OF HERB-TARGET INTERACTIONS .............................................. 3949 

Wenhui Zhao, Hao Wu, Jieyue He 

REPOSITIONING TRADITIONAL CHINESE MEDICINE TO PI3K PATHWAY PROTEINS 
BASED ON DEEP LEARNING METHOD .................................................................................................. 3957 

Yue Zhong, Xun Wang, Qingyu Tian, Dayan Liu, Ying Zhang, Huanhuan Dai, Gan Wang, 
Xudong Zhang 

PHENONIZER: A FINE-GRAINED PHENOTYPIC NAMED ENTITY RECOGNIZER FOR 
CHINESE CLINICAL TEXTS ...................................................................................................................... 3963 

Qunsheng Zou, Kuo Yang, Kai Chang, Xiaoping Zhang, Xiaodong Li, Xuezhong Zhou 

Author Index 
 




