ISSN 1673-9418
. CODENJKYTAS,

|l
g

JOURNAL OF FRONTIERS OF COMPUTER SCIENCE & TECHNOLOGY

- ~ P
e a s g
2% » '\,"".';“ » e
o > . - % %
ORI s o
S R P o
SRR SN ~ad
-'_-- - v s .
P aTeO s et v S e eletie N
et et el ey >
(Lol ot et Tatatae. V. gl
PhrC TRFC L S 4 - s
ey 4 - - . w p® ¥

SFIL G R AR A D
4 £ & K @ Rk

o~ L



Jisuanji Kexue yu Tansuo
(AF)
2007 =&Y
16 & FHIM LF 1674
202248 A

TEE N
Hh [ R A A1 0

FHE R
AR ER B ST i

B E K HHR

SO BT E AN

WOERE T30

OB RE = B

iR E LS

& H
GHENLR 2 SRR ) i
Hihk : A6 5T E X AL U R K 211 5

b5t 619 1546 26 4746

i Z : 100083
HL 3% : (010)89056056
E-mail fest@vip.163.com

http://www.ceaj.org

i [
GRS R AR PR A
M 4 8 BB

HI Wl
b5 E B G ERA R

BWEXRT

Hh L R B4R s w G T R R & AT R
i /R

42 [ 45 HiL 1B J7) (82-560)
BoE &G

Hh ] [ BRI 5 52 2 R A BR A 7] (M4220)

I

G- R
HEAEAT 55 R BT AR BT e 23
............................................. =Y i (1681)
SERELAR A2 IR DA T S R 22 T Uk 25k
........................ S = I (S - e v = 1 B V2 3 (1706)

.................................... ﬁaﬁg&é*@%\’w & (1727)
TE 1) B 2R R A B R R IE ST 255k

--------------- WOUE VPERNE A e R & R (1742)
EIE PR LRI

.................................... /ﬁ%gﬂé,{ﬂ:ﬁf&ﬂ:)ﬂﬂé (1764)

MaERERE
T 7] 1% 3 P15 0 I 3 B ) 2R e A 780 I v T 42
.................................... X'J |§J§|§ fﬁ?%}[ ’ﬁg%[}]u (1779)
fl A A7 AR B Android 8 B AR ADAG I 7 3
........................ ﬁ,%ﬁg , (’E%I ’}gj {'JE'- , %‘@%i (1792)

NI 8
T FH - P 32 0 R D 3 O 2R 13
--------------- TEBEL B ML E B EES L T (1800)
Hebh g SRR 5653 By
........................ (,é £,%%2I,$ﬁ@ﬂ,§?ﬂﬂ( (1809)
Z AV TE A AR BR 27 2T LAY B Wy 12
............................................. [%g ?ﬁé,ﬂijﬂﬁl (1819)
T[] i 2 g 0] 23 B N KBRS R AL AL SR
oA, LM XD R R B A 2 SR AL (1829)
S ARSI DX o3 18 TR B8 7k 2 e A U 0 4%
............................................. ﬁ {%’%Aj\;ﬁ; (1842)
A &
XR-MSF-Unet: i 56 fili 4 fili %8 CT EIHE A 343 A A
............................................. Iﬁﬂlﬁﬁ,?{éﬁ'ﬂf (1850)
filG 22 RUBE 30 FURAIE 9 S 3 S 5] 4 31
.................................... /fﬂ m,?&é’l?ﬁ,}%f@ﬁﬂ( (1865)
CHE U Y o) 246 A A 00 J s 7L A0 v A L FH AT 5
--------------- B, ok &, EHONKARELE £ (1877)
BRIk -M 3 T CNN B B 22 R 5 25
.................................... LR, 2R (1885)

Bit58 7
A ARDSUE AU 1 )2 I & SRR T
.................................... I%{E’g{{ﬂjﬁﬁ,ﬁjié\: (1898)
Zrb AR IS A I 110 2 J32 0 i SR 2 050k
.................................... ﬁ)_(jjﬁif,ﬂf @,%E@lﬁ (1910)
255 N TIERER AL A FLRE K-means RS 1L
........................ uf}ii,nj- E,E iz | o (1923)
HERR

AL 5 D B AUA
.................................................................. (1808)



Contents

Surveys and Frontiers

1681 Survey on Applications of Knowledge Graph Embedding in
Recommendation Tasks TIAN Xuan, CHEN Hangxue
1706 Survey on Modeling Method of Spatial Cooperative Behavior
ZHAO Yue, SHEN Bo, WU Wenliang, et al
1727 Survey of Question Answering Based on Knowledge Graph
Reasoning SA Rina, L1 Yanling, LIN Min
1742 Review of Knowledge Tracing Model for Intelligent Education
ZENG Fanzhi, XU Lugian, ZHOU Yan, et al

1764 Summary of Expression Recognition Technology
HONG Huiqun, SHEN Guiping, HUANG Fenghua

of Swarm Robots

Network and Information Security
1779 System Model and Access Control Schemes for Medical Im-
age Collaborative Analysis
LIU Tonglai, ZHANG Zikai, WU Jigang
1792 Android Malware Detection Method Based on Behavior Pat-
tern YANG Jiyun, FAN Jiawen, ZHOU lie, et al

Artificial Intelligence
1800 Knowledge Graph Link Prediction Based on Subgraph Rea-
soning YU Huilin, CHEN Wei, WANG Qi, et al
1809 Chunk Incremental Canonical Correlation Analysis
PAN Yu, CHEN Xiaohong, LI Shunming, et al
1819 Ensemble Method of Diverse Regularized Extreme Learning
Machines CHEN Yang, WANG Shitong
1829 Artificial Jellyfish Search Optimization Algorithm for Hu-
man Brain Functional Parcellation
ZHAO Xuewu, WANG Hongmei, LIU Chaohui, et al
1842 Deep Residual Expression Recognition Network to Enhance

Inter-class Discrimination HUANG Hao, GE Hongwei

Graphics and Image
1850 XR-MSF-Unet: Automatic Segmentation Model for COVID-
19 Lung CT Images XIE Juanying, ZHANG Kaiyun
1865 Salient Instance Segmentation via Multiscale Boundary Chara-
HE Li, ZHANG Hongyan, FANG Wanlin
1877 Application Research of Improved U-shaped Network in
Detection of Retinopathy
YANG Zhiqiao, ZHANG Ying, WANG Xinjie, et al
1885 Medical Image Classification Algorithm Based on Weight
Initialization-Sliding Window CNN
AN Fengping, LI Xiaowei, CAO Xiang

cteristic Network

Theory and Algorithm
1898 Hierarchical Multi-attribute Decision-Making Method with
Twofold Integral Operator of Cloud Model
WANG Tiedan, ZHANG Yuqing, PENG Dinghong
1910 Density-Peak Clustering Algorithm on Decentralized and
Weighted Clusters Merging
ZHAO Liheng, WANG Jian, CHEN Hongjun
1923 Rough K-means Clustering Algorithm Combined with Arti-
ficial Bee Colony Optimization
YE Tingyu, YE Jun, WANG Hui, et al

Journal of Frontiers of Computer

Science and Technology
(Monthly)
Started in 2007

Vol.16 No.8 Sum No.167 Aug. 2022

Superintended by

China Electronics Technology Group Corporation
Sponsored by

North China Institute of Computing Technology
President of Council: XIAO Yuegiang
General Manager: TAN Jihong
Editor-in-Chief: ZHOU Zhihua
Executive Chief Editor: DING Yuping
Associate Chief Editor: YUAN Jing
Responsible Editor: BIAN Manxin
Edited by

Editorial Department of Journal of Frontiers of

Computer Science and Technology

Mail Address: No.26, P.O.Box 619,

Beijing 100083, P.R.China

Tel: (8610) 89056056

E-mail: fest@vip.163.com

http://www.ceaj.org
Published by

Journal of Computer Engineering and Applications

Beijing Co., Ltd.

Science Press
Printed by

Beijing Baochang Color Printing Co., Ltd.
Distributed by

Beijing Bureau for Distribution of

Newspapers and Journals
Subscribed by

All Local Post Offices in China
Foreign Distributed by

China International Book Trading Corporation



