% EH(FFXHH) (INSPEC) 5 IF A F/ * (HABZH AR FEIEED (JST) FiF B FI

CEFHAXBHFE)AJ) XFHF & EE(XEEFFZRYEHERE) (EBSCO) £ FiFH T/
+ EESFIHRITIFER PIZ5AR) ) (Ulrichsweb ) I REFF) & ZE(RIHFFHZXH( BAFIF))(CSA (NS) ) B BT

R
**

2017 —2019 EHEFEHEFE&WEMUFEF 't‘f&’é‘((%’ﬂ/‘:%'?gl))(/c)%ifﬁ'gé’f//
FAHBHFA(BEHAHZELSITELRAL) 1 E FF 5 X #EE(CSCD) iR B F
Y E_BEEXHAULEHRER KT (B X B KB HEE)KBEHF
S HEHZEGOHT S~ 2EHEIECHF  (HEHFIM) B EZRBF(EEIR))FFRHF
H H OB K & X % i B OB A * HEGRFHRIFIIZR FEARES (F5000 ) 5T B AR
CHEZRBFGEETFRHIEERFEEF (B F B £ X B HEE)FKEHF
* RCCSE BvZARBIF] S H BB T 77 BEXHIF C(HFEIERAEFEEN)FKBEHF

WENN AR
Jisuanji Yingyong Yanjiu
g 42% E1H 2025 44£1A8

B X
LRIRITIE

LT RS B ALV TE EDA Th S FTIRITHE IR o veerveerseessnemneenseensienie sttt sttt BUSIE A, XS B AR (D)
MR G RTTFITLEIR  woovveerveesneesreeosse it ettt ettt RGN 2RI, R, B IR 32 s (11)
BT VREE RS S B SETR ERIETR I STLSR  +veevveerveesseerssenseest et e sttt ettt ettt b e bbbt IMEH B e, BSIRE(19)

X REERA
HET R LRI RANINL BAFUETTFE oevverrermesmrseeeees B A IRRAIE, RIS R TR, £ a0 A e BRI (28)
RPC-Chain: 3 T(Z2EHLE 524 PRE [ AEIRITIAE «ovverrernreseenseente sttt TCHE RIEE,F L 1515 (36)

HENEIWERAE

e Tl g o R O s = 0 RS Ft 48 S AR, XS 1, R SR (42)
T BT A BV T B A S L8 A IR I v+ vev e emeeenseesse et et eht ettt et et RIS, T £1(48)
IS GBI R LTI O B B BAN I TGS (LTI <+ vvevveereversnessneenssensee st tante st e ettt FEOAOME OIS 4E.ZE (56)

EET SRR
L S N S g e IR =N b sy e P A g L (65)
filt & Bi-LSTM 5 23K E BT AY 0 2SS A HEBTTIE o voeeeeemermssmmem FDZE XM, XS, TAF, 5, TR 71)
ST RS SR B 2 B ] 1 8 S B AR ZE T FERETEL  +vvevveenne ettt ettt s 2SRRI, S0 B (78)
I S AE TR AL T TG BEAEETED oo enrteent ettt ettt B ML IES EREELE T, ITPEE(86)
BT T I T2 JT AL IR B BRI AT 12 +vveevveesseesseesnsesnseate et et e st ettt W S ML R 22 (93)
T T A AR I Z RIS ST FAETEL o vveerreennee et s FEAE SR, TR, 36 8, Hr 75 (100)
BRI N AA CEZ . Foe Rl e s T e OSSP SPP KA R AR, IR R [ (106)
B T R e e e I8 O BORLLE F(11)
FETF BC-MAAC B [ HA T [T A TE AT coveerrerrreesneeseeiee sttt T E S, B, X A (117)

%ﬂ:*ﬁ{uV+E(}¢:tf+4ﬁﬁjﬁj§l§i}j*§ﬂ§é%fﬁ% ..................................................................... ﬁj{ﬁﬁ, Foal s ﬁﬁﬁ%,%yﬁéﬁ s % $( 125)



DIIEE R Ll Sy b a2 = s By PP F O, JuAT £, X (133)

ST PU T R BRI R TR, ST T +vevvereeseosessessesses s ettt ettt TR, B B ST B AR (139)
LT [ B30 % 2 B AT T R TR0 (3 LS T AL BT v evveemeesse e et ettt B OFLELEE L EE 3 ERAEEL D BE(149)
T 1) 2K AN P65 01 25 8 19 P 0 S RS A 2 B JORAETT 1 oo BUIRE, 5,66 7, K—ik (156)
HTF Ollivier-Ricei 281 B H B AFEELTE cooreereereere e ettt LA K UL BB ZE(165)
SR BB AEHLRI BT coeeveeeeeereerm e ettt SIS BN WO RR AR MR ESIE  2E f(171)
BT I I TR A o T AL 2 AR T AL BT v evvemeemsems s s sttt ;e B, R(177)
BRI T VAR A B [0 Z BB T HLIE A AR - verververeesseseensese oottt WP TR, 3 W RSO, B (185)
DA e T TV RS AL 3 0 TE ML BRI B AR v v vveveerenere oot WORLEESC A LM ML TR (196)
SR 32 TR (]S P TR BEBRAL 2 ST BT v v e seeneeneese s e se e s ettt ettt SORFE, X BL T E(205)
REMAFR
ST I B P 0 T BTAIL SIS J 1 -+ vevveereeseeenessesueene et e es s enteene e se e et et e et n e e WRRRRLE M, T (214)
(A A RS B3I B ST BT RTEL v vveeee e ene et ettt e T RE B P O, BRL1EE(222)
FETF MIX-MAPPO LI 2 ToAMLZIBAIE B voveveereeeseeseeseese ettt ettt ettt ettt Hegchs A (231)
T RS A S T A S5 IR 26 () SRS IVEREE R TI JTIE  ovververeereeneeserseee et ettt BN T L KA T (236)
SIS BE T TS GO BE LRI AL, - eververeereeseensessene ettt ettt et TR, AN]SR (242)
M SEEREAR
NGNGB GAT L IR URLLC 2241 1] oveeververrerreeeeeesseste et ste sttt BhAME LR 1K (250)
Bl PO 28 F 5 T G R () R VBRI T EE LI woveveemveeneeeeesre ettt st WAL TS, T {2 (257)
PR BTN 5 22 U 0 P (7K T P28 43 TR BE BT IS v vevverveereesseeneessesseesieie et HPRAE MG, RS 25 w22 (262)
FREERER
T WA LS [ FCC A BB MIE B JTIE  evereervessessene e ettt ettt WS L ALK #2(269)
HETF All-Geohash ZiT I k- 24 (i B PATMIEAPI T ZE  oveeverrerrmereseeeeeteete et et ettt Z = HLk (276)
B TR RS TRIESET B R AR GIIIETIIIL ooeeeererer il 5, XUSKB, A %3, KA, JAfE 7, 57 (282)
EREGREA
T T G RS 2 A R B AR AR L B TR EETE:  wvvvevevesrerseseesees ettt SEEA TR (288)
TG I T AT AL T TR woveeeveereereeereeienie ittt WS LT &L HTE, T XIBET (293)
B RGB RN T RS AL TR +eeerevevreeenmmnreeenntiee e sttt W B (RS, IR B B RUKAR, A IEZ(300)
TR T RS AL AU TELE S T HEEETE  cvovevevesessessesees ettt ettt B, By KRR (307)
SNERAE T3 TAE S R B O0AE Transformer J5 7k «-sveseereereeseeressmisesesaeee s steste st WK ERAL T (314)
EEEE
B0 = OO TS OO OPPSOPSPRO (306)

WFIFEARZH: CN51-1196/TP s 1984 % m * A4 % 320 s zh = P = ¥50.00 % 3840 * 44 %2025-01 * n

AWTLGR B AL, i



Application Research of Computers

Vol. 42 No.1 Jan. 2025

Contents

Survey
Advances of optimization algorithm via neural network computing for EDA  ceeeeeeeeeeieiiiiiiii.. Zhao Chenhui, He Shan, Liu Xianming,et al. (1)
Review of research on neural architecture search technology ««+«+eseeeeeeeeeereriiiniii Wu Jiahui, Li Keyan,Chen Lixin,et al. (11)
Review of low light image enhancement based on deep learning —«+«+eeeeeeereeeemenneiiiiii Sun Fuyan, Lyu Zhun, Lyu Zongwang(19)

Technology of Blockchain

Smart contract-based encoding-level video copyright notarization scheme ++eresreeerrrirrinniiiiinn. Guo Ran,Wang Kui,Xu Yansheng, et al. (28)

RPC-Chain: crowdsourcing model chain based on reputation mechanism and controlled PRE «-eveeeeeet Dong Wenhao,Zhu Xiaojun, Wang Long, et al. (36)

Special Topics in Social Network Analysis & Discovery

Multiple local community detection with integrated node attributes =«««+seeeeeeeeeemeeniiai... Chen Lizhou, Feng Junyou,Xu Xuanxiang,et al. (42)
Community discovery of public opinion social network based on improved label propagation algorithm = «-«-eeeeeeeeeeennns Qian Xiaodong, Wang Zhuo(48)
Timeliness-based method for locating sources of negative influence under independent cascade model -+----veeeveeee Yan Jie,Chen Ling, Liu Wei,et al. (56)

Algorithm Research & Explore

Neighborhood selective aggregation zero-shot knowledge graph link prediction method with single sample support =~ -««s-eeeeeeee Li Meng, Dong Hongbin (65)

Hierarchical reinforcement learning knowledge reasoning method integrating Bi-LSTM and multi-head attention — =+«seseseeeeeneeminiie,

........................................................................................................................... Li Weijun, Liu Shixia, Liu Xueyang, et al. (71)

Neural collaborative filtering recommendation model for de-exposure bias based on fused rewards «---seeeeeeeeeeeeeeeanns Li Peng,Li Xiaoshan,Zhu Xinru(78)
Knowledge tracing via reinforcement of concept representation ««=«-«ssseseeesreeemareriiiiiiii.. Zhang Kai,Zhang Huiling, Wang Zechen et al. (86)
Knowledge graph completion method based on bipartite graphs and attention mechanism «-+-+e-eeeeeeenens Zhou Yue,Fan Yongsheng,Sang Binbin, et al. (93)
Multi-modal entity alignment model based on adaptive fusion technology —«+++eeeereeeerereereiiiiaiiinnn. Ren Chulan, Yu Zhenkun, Guan Chao,et al. (100)
Multi-modal entity alignment method based on adaptive mutual information ««+«ceceeeeeeeeeeeieieniiinan. Gao Yongjie,Dang Jianwu,Zhang Xiquan,et al. (106)
Neural prior based reconstruction for robust autonomous navigation against various disturbances —«+eceeeeeeereeeeinii. Mu Fan,Liu Zhe(111)
Highway on-ramp merging human-like decision based on BC-MAAC algorithm ««+eceeeeeeeeeeeeeees Yu Di,Zhang Changwen , Xiong Shuangshuang,et al. (117)

Similarity-based personalized federated learning model aggregation framework —+«+eevereererererenennns Wu Wenxuan, Wang Can, Huang Jingjing, et al. (125)



Online continual learning method strengthening decision boundaries and self-supervision ««««ceeeeeeeeeeeaeiiin. Wang Wei, You Kexin, Liu Xiaorui(133)

Match-based model offloading for edge federated learning —«-««eseeeeeereermmmmininiii Gu Yonggen,Zhang Lyuji, Wu Xiaohong, et al. (139)
Pose graph optimization algorithm based on loop-closure edges residual focusing weight model =~ +--eveeeeereeenns Mao Fan,Wei Guoliang, Cai Jie,et al. (149)
Semi-supervised under-sampling method for anomaly detection of industrial control data with class imbalance and overlap =~ +e+eeeeerererereeeiiiiiiiin
........................................................................................................................ Gu Zhaojun, Yang Xueying, Sui He,et al. (156)
Graph diffusion node classification algorithm based on Ollivier-Ricci curvature «-«-e-eeeeeeeeeesnieiaiaiainin. Sun Ning,Li Yinxuan,Zhang Shuai,et al. (165)
Traffic flow optimization bloat control genetic programming algorithm — =+eeeeeeeeeeeeeaninii., Hu Xiaomin,Duan Yuhui,Ou Weibiao,et al. (171)
Two-layer planning model and optimization algorithm for recycling bin layout and scheduling in urban residential areas —++e+eorerereerereieremiiineii.,
....................................................................................................................................... Guo Qian, Liu Yong,Ma Liang(177)
Enhanced rime optimization algorithm for robot path planning in complex environments — «++eeeeeeeeeeeeeeeeenes Xie Cankun, Yu Liya,Zhang Tao,et al. (185)
UAV collaborative path planning based on decision learning dung beetle optimization algorithm —«+«+eceeeeeeees Zhang Le,Hu Yiwen, Yang Hong,et al. (196)
Deep reinforcement learning approach for solving takeout delivery problem —«eeeseseesereriiiriainiiiii. Zhang Xuyang, Liu Yong,Ma Liang(205)

System Development & Application

Machine solving method for math word problem based on semantic understanding enhancement «+«+eeeeeeeeeeeees Jian Pengpeng, Yan Ming, Wang Yanli(214)
Local hybrid repair array code model with low repair cost ««+seseeerereerreieieiiiii Wang Yuheng, Xiong Pan, Tang Dan,et al. (222)
Multiple UAVs formation control based on MIX-MAPPO  «++veeeesurtiumtiiiiiiiii ittt Kang Jiajing, Wu Jiehong(231)
Multi-modal depression detection method based on cross-modal feature reconstruction and decoupling network «+seeeeereeeemeieiie

..................................................................................................................... Zhao Xiaoming, Chen Ziqiang, Zhang Shiging(236)
Fuzzy optimization of remanufacturing green supplychain network under incentive compatibility theory —«----- Wang Zhen, Ye Chunming, Guo Jianquan(242)

Technology of Network & Communication

Secure URLLC design for task offloading of UAV edge computing systems —««-eseeeseseeeseeeamiianiiiine, Zhong Dongmei, Cui Miao,Zhang Guangchi(250)
Bandwidth aware resource collaborative scheduling method in fusion networks =«««+seeeeeeeeeeaainan.e. Zhao Jihong,Ning Lijuan,Ma Jian,et al. (257)
Distance prediction and multi-criteria decision based layering routing for underwater acoustic NEtWOrks ««+«ceeeeereeeeeriiiiiiiiiie

.................................................................................................................. Zhang Zhenru, Du Xiujuan, Tian Xiaojing, et al. (262)

Technology of Information Security

Discrimination between attacks and faults for FCC fractionation system with cross-domain causal diagram ---+----- Yang Xiaoyu,Zhou Chunjie,Du Xin(269)
k-anonymous location privacy protection scheme based on Alt-Geohash coding —«++ererrerrrrrrerereiiiiii Li Jing, Liu Ke,Zhang Lei(276)
Anonymous identity-based authenticated key agreement protocol for smart healthcare «+«-eeeeeeeeeeeeeieneenans Ni Liang, Liu Xiaoyan,Gu Bingke,et al. (282)

Technology of Graphic & Image

Online temporal calibration based on cross-correlation and rotation constraints for visual-inertial odometry «-«-«-eseeeeeeeeeees Meng Junjie, Xiong Junlin(288)
Optimization method of hand pose estimation based on unified view =« teererereerreeriii .. Cao Zhongrui, Xie Wenjun, Wang Dong, et al. (293)
Hand-focused reconstruction of monocular RGB clothed humans «««ceveeeeeeeeeeeiiniiii Zhang Ji,Ren Zhipeng,Zhang Ronghua,et al. (300)
Novel method for online dense reconstruction by rotation-translation decoupling optimization «««+eseeeeeeeeeeeeeeeenees Guo Fan,Lyu Zejun,Zhang Yanci(307)
Semantics-based local attention visual Transformer method on small datasets —«+eeeeeeereeeeeeeieieii. Feng Xin, Wang Junjie,Zhong Sheng,et al. (314)

Responsible Editor Huang Li, He Li, Wang Haiyang





