K2
*

R
*

= FH(#B F X ) (INSPEC) 5k iF B FI
v EFTH(XHFE) AJ) FFEHH
< EEF(SFIFHAITIER(PERR) ) (Ulrichsweb ) JREFF
2017 —2019 £ &1 FFHF &AM FHF
ZFARABH(BEHABESITEZLAL)

0,

& (BERERRIRAH IR (JST) e FHF
o ZE(IERRERYIEEY (EBSCO) £ X HIFHF
& EE(SIFFRISESIE( BFISE) ) (CSA (NS) ) B i)
« RE(FHARES)(IC) FBEHH
o 5 B ¥ 5] 3 8 35 B (CSCD) ¥ iE 7

v E_EBEEXHAALEHRER KT
S HERMEZOHT S 2EHFEIHEOHT
d FH M K & X % i B OB A
o B EHZREFLEE TN EEERERT
* RCCSE B ZFRBTF S EHIFI 77 BEXRAT T

HENNAHE
Jisuanji Yingyong Yanjiu
E39% SHFE1H 2022fF1H

(B X B KB HEE)KEHF
» (HEHFIM)HEFZRBEF(KER))FFHF
& HIEE R PRI TR F R IEX ( FO000 ) T B A lFHIFI
*(BEFHRHEXBHEE)FEHH
*(HELTERAEFEEN)FEHF

B X
LRIRITIE
B R i R Uy 5 OO AN FREE 2 S EAH, BRI (1)
R I T R 1 g ] g g LR VREFE R EELF AP(9)
X EREERA
LTI ISR (55 T AU 5588 5h ZRIBE +vveervveeessneeessneeninte ettt e ettt e ettt e nae e AR, R RS (18)
B Il T AN O I PP BAEE M B (24)
EETRR
B e I e Tl IR A oL D ol T S T TSP N Hi(31)
G A AT 3 1 5 ST B BB T TATERIIL v vvversmeeneenseennee sttt sttt FE2202 pkFp A, TR (37)
[ A B e e 1 e e e I g N ¥ (3 e = TP P RRBHSERE, 48 B, XA, T W (43)
BN 7 N 0 s 11 by B TRSE5E I XAk (48)
LT BB AGV ZHZSEREER AR R JTTI  veervveerrreeoseremsseeiisteeit s ettt e ettt et e et ettt e et e e e b e e e e esae e st e esabeeen WEE,E  JE(54)
LT UCHE BIT* B HHLEE A BEAEHIRITIITE +vvervveerveerneensrensseanse et te e sttt ettt ettt et TAG 5L, KA (59)
B N Ry WL IE TR & 1 L oy TSI BRI f2(64)
BT L Ll S e 1 P B A B2 5, T B B4 (70)
B A TRl i O] S e W o L LIy 0 S XIS B, BMEE (75)
/N T S B T HE [ ST 40 52 G2 JLEETE  wvveeeveerneennnenneenstenie e sttt ettt WEE  TEE S, THEA TKEL(80)
BT TE-DS H2K W B T3 BB B I T «ovveerveerrremnseerseenneestesit sttt XA A 25,25 I, Rl G740 (84)
R b Uy e A Ve L L L e T KA, K18, 5 (90)
ST BA-WPHM (7R 2 AR T BT AR T A TR TS o vveerveerseessressnesnseenstente sttt F Ok, BCT(96)
Gy T e a T e (DRI 4 = R EOOS P W R HER(102)
B G T N IRy R e R R O Ik e B, XS (106)
BT A M T [ 38 T IR AL I +vveerveeneessnessreeieente ettt ettt e, TR W MEE L 4 EEIFE(113)
At e Ol iE A T N LT R P VETTI , A R R e, 22 (118)
LT R PURAT I FME DI ZEZETE MG +vveeervreeenreesoneeeste ettt ettt ettt ettt e et AUE,E Y5 W,% #(123)
e Ak A ] e Rl TP P I AL, Ajith Kumar V, 322 58.(128)
e ol B g Ly A e P XL, KR (134)



T SR S HT I FPGM B LTI IIEGE ++veevvveersnrenrsseeansseessstessttte sttt e bt e et e e bt e et e e et e e sis b et esbe e BG4, 25 2, 2SRAE(141)

S A TR T A S A T SV B R A2 ST B +vvevvemeeeeeneene ettt ettt BN R, T E(146)
AT ST AL 1 22 3 ST 1] BRI T AR AL +veerverseessenseeee st eteest ettt ettt W AT Pa(151)
BT 4 TR sigmoid JESE LI HE RS UL [L LT - verversersesseseemees et ettt es etk b et T T PR(157)
FETF I T I 5 15 8 1 22 50 1 R T S T P ST AU T v v ene e IR, XIEEM SR b LX) 1%(163)
R N AN e = G g e o by L) g 5 T PN F O, EE(170)
S AR AT T SR AT e B REFE 2 O ML AR LRI DRI oo eovveemmeemmmeimesmmnine JGIEAT, B IR, W ARERE , B, EARAN(177)
HTF LSTM 5 4ETHFR LS FUTAIE DDPG ZLHEIFSE +veevverveereersmrseessesseantetees ettt ere et R, TR HL(183)
RENAFR
T35 Dijkstra 575 B TOAR 54T S U VR BE RPN ST oo vvveremeemmremmemmssms Thoo5, SRR KU, B SR (188)
BT R A GREZE R GERATL wvvevveneeeesseese oottt ettt ettt GEAF e R ZSEE 2k (194)
P R TSR YT 1 45 AP T ER P IBE A A BT - veeveereerveeseenseeneeree st ettt W5 L 2R (199)
FEFIERET Y Simulink FHZSAMHTHETR ++orverreereerserreeieeee et T OBME e, TR B LR S T (206)
M SEEREAR
TCL LR PMIE T R 2% v B I IS /MR JE ST TG -+ eeeeeeeeeeeereeneeeeeeeeeee et B L ALERETR 2B (214)
EERIIN MPR BEERELI  voverreereesserseessete ettt et e sttt ettt b et eb ettt 6 ORAT W REE(221)
HET NSGA- LB H AL EHIAE R GEI IR JT T vevvversveerneerneesneeteaiee sttt BELT 2RSS Wi (226)
S T 28 TR ) 205 T B AR TS FE LA v veeveemeerseessem e e et et ettt e X R SEERE(231)
RERRERER
BT HEFRZE 3T PCA 25 BARABIIE AT BT «eeeerermmrmmmmeteee e e st n sttt et ettt e 4 IR A BE(236)
B L T T O L I OO X TR, BKBiEE(240)
T TR 52 T 2500 ) e 28 05 80 S P 3002 S MO BT v v eveerneensesse ettt e HRULNEL 1 i (245)
DCKPDP; 2t it k-prototype S22 /M FARMR A B MR R ATITHE  +eeerrvrerrer e ORI 2%(249)
R S TS HURE G FTLETIFGE veovveerveeereeorsesneeseeie ettt B D VE IRETKL M (254)
[SRASIESFS
FTFXGE B G —EE GAN ISR A A ASTIBIFFT +oeeeeverrerererremm e T OFE FK(259)
AERE S HLH S ek SSD BT SAR AR ELATATIITTHE  oververrereereoneereriet et BETEES | 4 M RSERS I 614 (265)
BT VRIS I S Z BT +veevvesseseeeeese oottt ettt P H R SR el B WLE 25(270)
BT U T SEIR I 3D BRI LT -+ e vvevverseeneesseereese ettt ettt ettt e XA, H L (275)
LT 22 S [ A28 R 26 145 55 SO AR TR ] ZERTEL ettt W SR (280)
BT AR 2 A AE U E S5 25T T ++vevverveessessesneeseeseest et ettt et ettt REEE L fL ik A(285)
FHTF PWC-Net )2 JEAUE R T ALBUIEFETAT FFEITE  wovververreereerre e e sttt IR R KL RER I (291)
FREERE 3 (22 B BTIE TR TTIELIE v veeveeerree e et e sttt TR0 e W8, W2, 2K 7 E(296)
FEF BRI L I 2 0] TLIL PG 525 +veoveereerseessessesse et e et est ettt ettt eh ettt WER LR AT BF(303)
JETF NSST [ CGE T PONN 52 RGB RIS - veeeveeeeeeeemmoesssisesess e e BT B AK(308)
FF W I 28 LR ZS o L EE B UR R FEHR UG o vveveeveesnerneessessesseete st ettt R EN,ERE R (312)
FEF U — R B B L8 BB PN I T T wovveveereeereene ettt BT, % B Bk EL(316)
EEEE
B 0= [OOSR (58)

WA B H . CNS1-1196/TP # 1984 % m 5 A4 5 320 # zh P % ¥50.00 % 3840 # 57 %2022-01 * n

RS R e R L A T T



Application Research of Computers
Vol. 39 No.1 Jan. 2022

Contents

Comparative research on mainstream blockchain consensus algorithms — «+-eseeererereniaeiiii. Deng Xiaohong, Wang Zhiqgiang,Li Juan,et al. (1)

Research status and prospect of single image rain removal algorithm = ««+eseeeeerererrerinii Chen Shuman, Chen Wei, Yin Zhong(9)
Technology of Blockchain

Consortium blockchain-based music copyright protection and trading system — «o+eseeeeeeereeerieii . Niu Xiaolin,Han Dezhi,Sun Zhijie(18)

Secure sharing solution for medical data based on FEthereum «+++++++seeeeeeeetmttmttmiiiiiiiiii Cai Chujun, Liu Yi(24)

Algorithm Research & Explore

Chinese online comments sentiment analysis based on weighted char-word mixture word representation = «+-+eeeeeseeeeeneneennn. Zhang Xiaoyan,Bai Yu(31)
Combining dependency syntactic parsing with interactive attention mechanism for implicit aspect eXtraction ««««-«seeeeeeerrerearitiiiiiiii

........................................................................................................................... Wang Lanlan, Yao Chunlong, Li Xu,et al. (37)
Event detection model based on integrating of multi-hop relation labels and dependency syntactic structure «+«+«ereeereerereerririi

.................................................................................................................. Ouyang Chunping, Zou Kang, Liu Yongbin, et al. (43)
Document level event extraction method based on context fusion «+eeeeeeeerreeeeranriiiii Ge Junwei, Qiao Mengmeng, Fang Yiqiu(48)
Path planning method for AGV dynamic collision avoidance based on time window —«+eeeeeererereeiniiini Sun Maomao , Kuang Bing(54)
Research on robot path planning based on improved BIT®  «+oveveereommmreeiiiiie it Zhang Boquan, Liu Jiadong(59)
Entity alignment method based on dual attention and relational semantic modeling —+««+evereeeereerirniini Zhao Dan,Zhang Jun(64)
Federated spectral clustering algorithm for ship AIS trajectory = «eeeseeeseeeereieriniii, Lyu Guohua, Hu Xuexian,Zhang Qihui,et al. (70)
Heuristic dynamic ridesharing matching algorithm considering user preferences ««-e-sseeeeeeeieieariiiiii.. Liu Wenbin, Yang Bo,Zhong Minjuan(75)
Branch and bound algorithm for minimum cost charging station location problem ««+eeeeeeeeeeeieeiiiiiniinin. Sun Zhiyong, Ning Aibing, Fu Tangyi,et al. (80)
Semi-supervised fault diagnosis method for chemical process based on TE-DS = +eececereeeeniiiiiiin. Liu Jiaren,Song Hong,Li Shuai,et al. (84)
Link prediction method based on topology stability of effective path ««-«seseerererereerreniiiie Liu Yingjie, Liu Shihu,Xu Weihua(90)
Two-stage remaining useful life prediction of rolling bearings based on BA-WPHM «+ececeeeeeeeeiiieniiniii., Wang Ying,Gu Xin,Lyu Wenyuan(96)
Improved ID3 decision tree algorithm induced by neighborhood equivalence relation ««+e-eeeeeererereneaneaeninens Xie Xin,Zhang Xianyong, Yang Jilin(102)
Verification algorithm for fault prediction of stochastic discrete-event systems under permanent loss of observations ««++eeeeeeeees Liao Hui,Liu Fuchun(106)
Adaptive gray wolf optimization algorithm based on hybridization strategy ««-«+++eseeeeeereeeeieieaiiii.. Liu Ziyan, Wu Yingyu, Liang Jing,et al. (113)
Research on synchronous bi-directional A algorithm based on sector field expansion «:e:eeeeeereeeeeeees Chen Wantong, Diao Tianru, Jia Jiging, et al. (118)
Collaborative content caching strategy based on user preferences «eeeeeeeeeeerneerinii Zuo Yabing, Wang Kai, Yang Fan,et al. (123)
Layer-wise graph convolutional network based on self-supervised learning strategy «-«+«-e-eeeeereeeeeenes Sun Feng, Yang Guanci, Ajith Kumar Vet al. (128)
Adaptive butterfly optimization algorithm based on mutation strategies «+«««+ssseeesreremeammiiii Liu Kai,Dai Yongqiang(134)
Research on FPGM pruning based on sensitivity analysis «+«««««++ssveeessmimmeininiii Ran Guangjin, Li Zhen, Li Liangrong(141)
Deep reinforcement learning algorithm for rectangle layout optimization with equilibrium constraint = +++++++++ Xu Yichun, Wan Shuzhen, Dong Fangmin (146)
Multi-head reverse series arithmetic optimization algorithm with activation mechanism ««-eseeeeeeeeesinemnin Yang Wenzhen, He Qing(151)
Seagull optimization algorithm combining golden sine and sigmoid continuity =~ «+eeeseeeereererareiii Wang Ning, He Qing(157)
Essential protein identification algorithm based on weighted subnetwork participation degree and multi-source information fusion «««-eseeeeeeeereeeeiiieiiainn.

..................................................................................................................... Fei Zhaojie, Liu Peigiang, Guo Junhong, et al. (163)



Improved seagull optimization algorithm based on chaotic map and ¢-distributed mutation strategy =~ ««eseseeeeeerereeeeieieaies Wang Juan, Qin Jiangtao(170)

Brain storm optimization algorithm for multi-UAV path planning with angular energy consumption =+« «c«teseeeeserrrerimiiii
............................................................................................................... Qi Yuanhang, Huang Zijun , Zeng Chuxiang,et al. (177)
Research on improved DDPG algorithm based on LSTM and asymmetric network — «eeeeeeeeeeeeieieiiin. He Fujun,Wang Xiaozheng, Liu Kai(183)
System Development & Application
Vehicle scheduling at unsignalized intersections based on enhanced Dijkstra algorithm — ++seeeeeeeeeeeenns Sun Ning, Wu Weihao,Zhao Fengcai,et al. (188)
Construction of person-post matching recommended system based on knowledge graph «++«-e-eeveeeeeeeeeienne. Xu Menggqi, Xiong Xi, Li Binyong,et al. (194)
Research on joint optimization of medical equipment maintenance and patient scheduling considering diversified demands —«+«-e-ereeerereeemeemaiii.,
.............................................................................................................................. Zhang Ning, Liu Qinming, Li Jiaxiang( 199)
Simulink static analysis technology based on metamodel = «-+sereeerereeaniiiiiii Wang Rui, Chen Jing, Wang Kunlong, et al. (206)

Latency minimization resource allocation scheme in wireless powered cooperative compUENE MEWOTK «-++scssesessssrsrssssssirscieiesass et
..................................................................................................................... Zhang Hang, Tang Dong, Huang Gaofei, et al. (214)
MPR algorithm for faster acquisition of network Lopology +««+++«++sseesesreeerureiiiiiiiiiiiii Yang Jie,Ren Zhi,Zhu Qizheng(221)
Base station location planning method of mobile communication system based on NSGA-J[ --eceeveeeeeees Yan Luhong, Guo Wenpu, Xu Donghui, et al. (226)
Efficient on-demand charging scheduling in large scale wireless sensor networks ««-eseeeseeeeeemeeiiiiniii Liu Liang,Pu Haoyang(231)
Technology of Information Security
PCA differential privacy data publishing algorithm in horizontal federated learning ««««««teeeerereerermerinieiiii.. Zhu Xiao, Yang Geng(236)
Malware classification method based on convolutional neural network and multi-feature fusion «««+eceeeeeeeeeeneiii.. Zheng Jue,Ou Yuyi(240)
High-capacity reversible data hiding in encrypted images based on prediction error dual coding ««««++eeeeeeeeees Qin Baokun,Zheng Hongying, Xiao Di(245)
Differential privacy mixed attribute data publishing method for improved k-prototype clustering ««-«-««sseeeeeseseeeanneiiiiainnnns Zhang Xing,Zhang Xing(249)
Research on physical adversarial sample detection method based on attention mechanism = «+++-e-e-e- Wei Zhongcheng, Feng Hao, Zhang Xingiu,et al. (254)
Technology of Graphic & Image

Cross-view gait recognition based on two-channel cycle consistency GAN  «osseeeeseemreres ittt Wang Yu, Xia Yi(259)
SAR ship object detection method incorporating attention mechanism and improved SSD algorithm — «««eeeesevreeteiniuriiiiiiii i
............................................................................................................... Xue Yuanliang, Jin Guodong, Hou Xiaohan et al. (265)

Point cloud registration algorithm based on quadric error «++-+eeeeeereeeeneiiiiiiiiie Lu Yueni, Huang Jianmin, Xu Guangrun,et al. (270)
Ground-aware 3D object delection Algorithim «+««+««+s«++stsseeseastenttrtiat ettt ettt Zhao Xiaonan, Shen Danhong(275)
Visual question answering model of vision and scene text based on multi-modal reasoning graph neural network — «-----e-e-e- Zhang Haitao, Guo Xinyu(280)
Point cloud with low feature recognition registration method based on neighborhood curvature =~ +eeeeeeeeeeeeeees Xiong Fengwei,Zhuang Jian,Shen Ren(285)
Multi-layer weight and lightweight improved optical flow estimation algorithm based on PWC-Net = -e-eeereeeeeenns Hu Yixuan, Wu Fei, Xiong Yujie(291)
Multi-target motion trajectory prediction algorithm based on deep learning «+«++eeeeeeeeeeeieeeeiiniiin. Ren Tiaojuan,Chen Peng, Chen Yourong,et al. (296)
Multi-sequence satellite image cloud removal based on dense residual network —+eeeeeeeeeeeeeeanin. Xiao Changcheng, Wu Xi, He Yan(303)
Improved dual-channel PCNN multi-focus RGB image fusion based on NSST ««cecerececreeeniiiiii.. Di Jing, Yin Shijie, Lian Jing(308)
Dynamic contrast-enhanced magnetic resonance imaging synthesis of breast using W-net «+++eeeeeeeeeeeenes Guo Wei,He Cong,Gong Zhaoxuan,et al. (312)
Indoor scene recognition method based on improved global-local attention network —«e+eseeeeeeeeeeeeeee. Xu Jianglang, Wan Xinjun, Xia Zhenping,et al. (316)

Responsible Editor Huang Li, He Li



