. . ISSN 1001-9081
EFEIVI'EM#%'%:FU CN 51-1307/TP

CODEN JYIIDU

JOURNAL OF GOMPUTER

APPLIGATIONS

o h3iZ I
* BiBERWHRIRER
o £EIRER BRI —FR

Ear1rE 12l 20215128
Vol. a1 No.12 Dec. 2021

i e 2021

hERERRSsE T %124



E AT 2R IR 2 HA T H sz HA T

o E HA A BE XA HA T H E RO HA T

RCCSE FE#Z O FEAREA T
ZERZEHE) (SA) BREA T R ERFS| XEIEE (CSCD) TR TI
BEFHCCHZRED (AY) BRET FRERIE X 55| XEEE (CSTPCD) SRR T
EECSIFRIZE ) (CSA) BERHFFI P EZAREPHEEIENEHEE (CAJCED) St itiE &
EECEF ) (Zentralblatt MATH ) SR HI T Fp [ %00 HA 1 33 08 25 B AT SR HB
K= FERES) (1C) B R HAFI FR S R EA TSR 2 (VIP) SR A T

(BARZERARIRMAEIRE) (JST) RHT]  CEPS BT HFIAR S & TR T

it E VN H

(Jisuanji Yingyong)
Fa1d: 128 20214 12 A

H /N

F+/\EHFEVEEFEILIL(CCML 2021)

ﬁ@%%i%ﬁ%ﬂlﬁ?{ﬁ% ........................................................................... );k(‘ﬂ_;},;] %‘L E.I?f/,ﬁﬁ I%’}%ﬂ(ug(:gétog)
B el I s B N O A L s TP E=4 £ 5 %£(3419)
FTHRHZE B G IHEE D] coreeerrere e BAEEHM LRV LT E S oM K 5(3426)
FE TR RGN TR T A TE I SIS R TR S T wvevererererermremmrertrtiiiiierreree e EHHARET.G 53432
%T#ﬁ[ﬂﬁgﬁ/ Hgéﬁ_‘[_]% IETJ%%% ..................................................................... éf‘f&ﬁ,é{é }5&‘,3{"’1]67#'(3438)
TR AR IR R B T TR BT +ovvrreneermme et MR wk, T A ARBE M R Ak (3447)
J T [ 2 S TE I SR G R A 0 AL e AR AEEERE F(3455)
B R A A i by i T P PP I M FEEA F(3462)
%?Lﬁﬁé@ﬂ;*& EHK 25@5&%;‘3%/& .......................................... @;‘ﬁ%%,’fiyﬁ\il,/il—é‘r %7'3‘? %,é%?"(:ﬂbg)
LA BSR4 UL 7 I 2% 25 F 2% 5J 2 BNSL-FIM  +evvveeeessnneeessssnneeensiuseseenssseeesnissesasnsnseess LR R(3475)
Tl = T A e (TR BE R B FE RS S  JT I +eeeeerrrrennnereeesssssniniitetee e e s s sttt e e e e EFRJA B4 K EEH(3480)
BT N AR R AR A MA TS 1HE T I wvevevererererereree et IR £ 5, T L 4(3485)
FET TR A I IE AL E G oo eeeerrrmrmrmmnmreeee e et ettt F e HH Ae3(3492)
T ) S A4 B DI R 1 A T R0 A0 T R BE  weeeererereeeee ettt W B E AL F(3499)
T IR AT ) A A T B TR TR oo ettt Be 40 v 3 AR A AF(3508)
Bl /K T B A 2 AL WM RV HE R BT v vvvvmmmmmemmism i & @A EKMAEEEGSS)
N WO O (1oL e = s P PP PPPPPP W oAnE #3521
FETHE A 28 A HH U BT A TR «oeeeemenn et Mo 4R #%(3527)
Bl TS B TC Al R TR ZE ARG JTIE e OB RT R EE A A IEAE(3534)
BT PR 5 8 Y AR TR SRR TEL «eeeeeee e A L H A R(3540)
T b P T IS O B 75 TR oo R OEERERM ERTE.E 9, IHB(3540)

FET P HE Mask R-CNN (88 B 377 5 SCTERII o veerrrnrneeen e 'f%t‘ﬂ]_’_ﬁﬁf,iéﬁ(3551)



B#?}%Hﬁ%ﬁﬁéﬂﬁ%/Z%E’Jm%%}\ﬁ%éﬂkﬂ .............................................................................. ?;;@j‘c;k%k(g,ssg)
B R e gl ol N == e L g T P PP B B3 1B(3565)
e S E T I G S Do = S 7 FO0P R LERS ARG
T [15) A8 30 7 P A B 25 B 36 BR IR AR T ZE  wvevevvneremneeiie i, ALK E B A AR BARB5TS)
T Transformer B 225135 B A BURTHL LS covevvmrermmnem e, E A BLEDEN EF HK(3585)
FE T e B BT BB (AT A TE DI JTEE  ooeverermmerrm i =M, %% B ot £(3590)
%?Eﬁ%*ﬁi%%Méﬁﬂgﬁkﬁ?}\ilﬂ%u .......................................... ;1] ﬁivi‘}}%i,‘g %’3,]\15}";;7‘;]’ ,?’g& %(3596)
LT A B S A AT R I ceveee e i, MR £, 534 (3602)
SETFAE R ST RIS R LIRS R E R B e o ovveeseeessensesssseisennes YR 2K REER L (3608)
ST FT 2 =T RIVRIE ZRMRIG K 6 1 20T RNA GRS KUY - oevveeenmnsesnesss Lt E F AR L (3614)
ST R U A A B0 T I A SR BRI oo o B BRI HE(3620)
%ﬂﬁl’ﬂ%}EWJ%E@ﬁ%iﬁﬁl%ﬂlﬁ&ﬁﬂ%@ﬂ:ﬁ ............................................................... iﬁ’ﬁ’%,?lﬂ‘(é_\,ﬁ] i?*?(3626)
S50 A I 25 A KR 1) P S BT J 3 oo AR AR AR RA R A (3632)
NI &R
%ﬂ:fﬁy”gﬁﬁngg(k%‘a EI‘J EPSC)\%?Q%%EX*E@ ................................................ &%T«‘%"-i,‘:é'fé’ ﬁﬂr’,%?‘ @] 7—]‘ ?‘i 5}%(3637)
Eﬁﬁﬂ@%?lﬁ%?@ﬂ@%élﬂ%?@fﬁﬂ ....................................................................................... r%J‘ ﬁ-,%%%‘(3645)

FHITE

%?E&ﬁ@%%ﬁi%/ﬁﬁgﬂ&%gﬂﬁﬁﬂ’ft .................................................................. @‘Qﬂ(ﬂéﬁd\ mg,jdi&’éc}) %(3652)
ST AR A BT 0 S FLBRARAL +oovvvveooseensosssssscnssi Dy A EE R K ABHE(3658)

ZHRETESHENGE

SEFBAE Inception MG AN PR T HE L coveerrrreersres et 55 RIS, 4 E(3666)
ST T MR A R A A SRR RIS woveeeenns B b 3R I L L I R (3672)
B I L1 S I B B 1 i P SRS 1(3680)
B L g T g g B B 0 P R H.E %3686

a5 &EEaNA

BT BRAFR R G AN SO0 AL IR BT IR BN AR TP BCTTE: oeeereememee e AREMK KRB G, FkEF &(3692)
T L-Metric 52 T A& PLAY B 2 U7 TRIMAR I «eeenememeneet e 5 BELE B %(3702)
G AR B Y FE B N A — R B B T 7 et ( H#H= )
CCF%[{/ﬂ\i%ﬁ]i-r‘&l] .............................................................................................................................. (,;j-':_ )

HAF) A AAZ:CN 51-1307/TP # 1981 5 m  Ad % 298 % zh P ¥ 39. 00 3500 45 * 2021-12 % n
ARERE: N



Journal of Computer Applications

Vol. 41 No. 12 Dec. 2021

Contents

The 18th China Conference on Machine Learning

Research advances in disentangled representation learning
"""""""""""""""""""""""""" CHENG Keyang, MENG Chunyun, WANG Wenshan, SHI Wenxi, ZHAN Yongzhao(3409)
Constrained multi-objective evolutionary algorithm based on space shrinking technique +«+eseseeeeeeeeeeeees LI Erchao, MAO Yuyan(3419)
Specific knowledge learning based on knowledge distillation
"""""""""""""""""""""" DAI Zhaoxia, CAO Yudong, ZHU Guangming, SHEN Peiyi, XU Xu, MEI Lin, ZHANG Liang(3426)
Dynamic graph representation learning method based on deep neural network and gated recurrent unit
............................................................................................................ LI Huibo, ZHAO Yunxiao, BAI Liang(3432)
Robust multi-view subspace clustering based on consistency graph learning -+ PAN Zhenjun, LIANG Cheng, ZHANG Huaxiang(3438)
Directed graph clustering algorithm based on kernel nonnegative matrix factorization
.......................................................................................... CHEN Xian, HU Liying, LIN Xiaowei, CHEN Lifei(3447)
Graph learning regularized discriminative non-negative matrix factorization based face recognition
............................................................................................................ DU Han, LONG Xianzhong, LI Yun(3455)
Multi-kernel learning method based on neural tangent kernel ««««+eseseeererererererenenenieee. WANG Mei, XU Chuanhai, LIU Yong(3462)
Multiple kernel clustering algorithm based on capped simplex projection graph tensor learning
.................................................................. LEI Haoyun, REN Zenwen, WANG Yanlong, XUE Shuang, LI Haoran(3468)
BNSL-FIM: Bayesian network structure learning algorithm based on frequent item mining -+ «=xseseeeeeeees LI Xuanyi, ZHOU Yun(3475)
Deep distance metric learning method based on optimized triplet loss «=++-+ LI Zilong, ZHOU Yong, BAO Rong, WANG Hongdong(3480)
Label noise filtering method based on dynamic probability sampling =-+-+=---+-+ ZHANG Zenghui, JIANG Gaoxia, WANG Wenjian(3485)
Manifold regularized nonnegative matrix factorization based on clean data «=«--+=vsererererreeeereeees LI Hua, LU Guifu, YU Qinru(3492)
Staged variational autoencoder for heterogeneous one-class collaborative filtering -+ CHEN Xiancong, PAN Weike, MING Zhong(3499)
Unbiased recommendation model based on improved propensity score estimation
....................................................................................... LUO Jinwei, LIU Dugang, PAN Weike, MING Zhong(3508)
Social collaborative ranking recommendation algorithm by exploiting both explicit and implicit feedback
.................................................................................................................. LI Gai, LI Lei, ZHANG Jiaqiang(3515)
Hybrid K-anonymous feature selection algorithm ««««+++++sssssssssssessmnmitttiiiiittiiiite it YANG Liu, LI Yun(3521)
Extractive and abstractive summarization model based on pointer-generator network —«+v+=esererreeeeeeeene CHEN Wei, YANG Yan(3527)
Event detection without trigger words incorporating syntactic information
............................................................... WANG Cui, ZHANG Yafei, GUO Junjun, GAO Shengxiang, YU Zhengtao(3534)
Rumor detection model based on user propagation network and message content
.......................................................................................... XUE Haitao, WANG Li, YANG Yanjie, LIAN Biao(3540)
Microblog rumor detection model based on heterogeneous graph attention network
............................................................ BI Bei, PAN Huiyao, CHEN Feng, SUI Jingyan, GAO Yang, WANG Yaojun(3546)
Vietnamese scene text detection based on modified Mask R-CNN = sererererereeceererreeieiciieiieaeeen.. FENG Yate, WEN Yimin(3551)
Robot path planning based on B-spline curve and ant colony algorithm —«+-+rerreersererereereenereeenes LI Erchao, QI Kuankuan(3558)
(

Object tracking algorithm based on spatio-temporal context information enhancement —+v+eseserererrerereeeeeees WEN Jing, LI Qiang(3565)



Unsupervised salient object detection based on graph cut refinement and differentiable clustering
............................................................................................. LI Xiaoyu, FANG Tiyu, XIA Yingjie, LI Jinping(3571)
Spatio-temporal hyper-relationship graph convolutional network for traffic flow forecasting
.................................................................................... ZHANG Yongkai, WU Zhihao, LIN Youfang, ZHAO Yiji(3578)
Multi-track music generative adversarial network based on Transformer -+ WANG Tao, JIN Cong, LI Xiaobing, TIE Yun, QI Lin(3585)
Person re-identification method based on grayscale feature enhancement +=«+«+-+cx--+ GONG Yunpeng, ZENG Zhiyong, YE Feng(3590)
Cloth-changing person re-identification based on joint loss capsule network
......................................................... LIU Qian, WANG Hongyuan, CAO Liang, SUN Boyan, XIAO Yu, ZHANG Ji(3596)
Smoking behavior detection algorithm based on human skeleton key points
................................................................................. XU Wanging, WANG Baodong, HUANG Yimei, LI Jinping(3602)
Prediction method of liver transplantation complications based on transfer component analysis and support vector machine
.............................................................................. CAO Hongliang, ZHANG Ying, WU Bin, LI Fanyu, NA Xubo(3608)
Prediction model of IncRNA-encoded short peptides based on representation learning and deep forest

.......................................................................................... Jl Tengqi, MENG Jun’ ZHAO Siyuan, HU Hehuan(3614)

................................................................................. XTAO Ruliang, ZENG Zhixia, XIAO Chenkai, ZHANG Shi(3620)
Transfer learning based on graph convolutional network in bearing service fault diagnosis
................................................................................................ PENG Xueying, JIANG Yongquan, YANG Yan(3626)

Stock index forecasting method based on corporate financial statement data

"""""""""""""""""""""""""" WANG Jihou, LIN Peiguang, ZHOU Jiagian, LI Qingtao, ZHANG Yan, JIAN Muwei(3632)

Artificial intelligence

Chinese character relation extraction model based on pre-training and multi-level information
....................................................................................... YAO Bowen, ZENG Biging, CAI Jian, DING Meirong(3637)

Improved subspace clustering model based on spectral clustering «-«=«+exrorerreerrereerarrenreeeen. GAO Ran, CHEN Huazhu(3645)

Advanced computing

Service composition optimization based on improved krill herd algorithm
.................................................................................... LIAO Shuicong, SUN Peng, LIU Xingchen, ZHONG Yun(3652)
Multi-objective optimization based on dynamic mixed flow entry timeouts in software defined network

........................................................................ MA Xiaohang, LIAO Lll’ngl:l, LI Zhl, QIN Bln, CHAO Hal’l-(‘hlf‘l’l(3658)

Multimedia computing and computer simulation

Single image super-resolution reconstruction method based on dense Inception
.......................................................................................... WANG Haiyong, ZHANG Kaixin, GUAN Weizheng(3666)

Underwater image enhancement algorithm based on artificial under-exposure fusion and white-balancing technique

...................................................... 'l‘AO Ye’ XU Wenhai’ XU Luqiang’ GUO b‘ucheng’ PU Haibo, CHEN Gudngtong(3672)
Real-time binocular foreground depth estimation algorithm based on sparse convolution «+«seeeeereeeereeeeeees QIU Zhehan, LI Yang(3680)
Single image dehazing based on conditional generative adversarial network with enhanced generator «-«+«------ ZHAO Yang, LI Bo(3686)

Frontier and comprehensive applications

Dynamic testing resource allocation algorithm based on software architecture and generalized differential evolution
....................................................................................... SHAO Zhisheng, ZHANG Guofu, SU Zhaopin, LI Lei(3692)
B-cell epitope prediction model with overlapping subgraph mining based on L-Metric :-+ GAO Chuang, TANG Mian, ZHAO Liang(3702)



