% EH(FF XA (INSPEC) 5 IF B F/
v EFH(XHFEFE) AJ) XFEHF
 ZE(BFIZFEITIER(FIZAR) ) (Ulrichsweb ) REFT
®2017 —2019 EFHEFEFHE#Z T UL F

FAHBEA(BEHAHZES LT ELRAL)
v E_EBESHAALEHRER KT
 PEMBEEOHT v 2EHFEIEOHT
fd FH M K £ X % i B OB A
> HEFRE LG E TN EFRRHF
* RCCSE BvZARBIF] S H BT 77 BEX SR

* ( HAFZHARTH P IEIEE) (JST) Fe i B 7
& EE(XHEEFFRHERE) (EBSCO) £ 3 FilFHF
+ ZE(SIFHZXH( BHAFIZE))CSA (NS ) ) BT
» BREZ(FBEFSF)(IC) ¥ BEHF
B E R F 5 X HEE(CSCD) F iR B F
(B X B KB HEE)KIBEHF
 (HEATFIM)HEZRBEF (LRI ) FFRFI
& HIEE R PRI TR F R X ( FO000 ) T B A F R FI
(B F B X BHEE)FKEHFA
*(HEILIERAEFEEN)FEHF

HENNRAHE
Jisuanji Yingyong Yanjiu

E£39 %5

F9HI 2022 49 H

B X

LRIRITIE
TR RE R S AT IR RLEIR  cveeveerreereerseir ettt A& B BT BB B.E f5(2561)
T g R G AR VI TR R FTTFGTLEIR v vvvereemeeneneimeseensesien ettt VEEHE, TIPS B 2k R (2570)
DY Z F BRI AR TEHE R -+ veveeveereeereeseesre et et et ettt sttt ettt KT S, FILIAR .2 47 A (2582)

XBRFER AR
RB-Raft: — T (5 BET S Raft ZEHEETE  coveereereeoneeieesie e oot iae et 2SN AR, XS/ B AR B, X (2591)
T I ) P TG (] TEFRLE IR HLBEIIFGE wveevverveereerseoneennesseene et it et e e st eae ettt e BETE, FAE,TE 15 (2597)

EET SRR
T AT T S S [ S HBRHIITURTEL v e reeneen ettt ettt T 2.3 Fh X Ri(2603)
T LSS 15 0 ST [ BB R LT v v v e e e e ettt ettt s 3B, TF AL ET,E 44(2608)
T P DA [ R REHE R LTS cvevereereeseeeeeeies ettt Weuk R ML RS R L Y AEE(2615)
Bl A AR P A TR FILE ST [ SCAR AN FE T oo veereereenesesestes s es ettt ettt ettt et JE 2R L B TR, kT i (2621)
T B BT A AT (0 2 AN B TR v eveeeee e oo wWOwLE BLH OE,ZAE(2626)
B AET D THEE I SBO I wvververseesseseete st e ste ettt ettt b et et sttt e h et s e W, X 5 (2631)
B A S T B AL 2 3 SRR S e veeveeeeeee e e e e e oottt ettt A P BLakR AR (2640)
Bl B 55 B DL [ R Z5 B IS v v v reeseeeeneese et e sttt s HFGRS .5 3E. TAA 81 B(2647)
2 p W B [ BRI 22 AGV JHEEPRAL -evereeeeeesemesesessmesems e ses et ettt VI AR (2653)
T PRI AL 2 ST 2 B I AT 15 S PIIIETE -+ vreeeveeseereeeereeesems sttt He A, JE T 7K (2660)
B I B IR TR s N s i 0 PP A, SERTAT, B B, BREETK (2665)
FEFUEE LT SDN S4B B BRIIBTHLHIIITT v veveereerreereerrerresseieies s BB IR ERL, B E R, T E(2671)
T ) S B SR 0 Ze T AE TR T v veveemevesessensen e ettt B E XBE AR A I (2677)
FET LR LB LI B I R A0 AT T AT AL vvvveeeeermmmmmmmeee ettt AHERG YL, k(2683)
Bl A o B 15 41 28 26 [ PO VR B DRI TR  ovevvevesienen e Wi IR REALREE K MLE 1(2689)
TR S 28 T AT R R FEATEETE ++veveeneeseeenee et e ettt ettt s B WLZE BH(2695)



?iTﬁiﬁ}HM‘$E’Jﬁ JJITEH’A‘}LJ&'T%%»@R@Z’HZ%/% ...................................................... ﬁ—_t m’%ﬁ‘?ﬁ‘ B4 ézx 'f)v%ﬁﬂ‘ )E%‘ﬂ]yl}:(2701)

IR PG HE T 15 5| S DL [ B T T L TR FH v vevveveeoneereeseeseestesse et ettt XUFEW, X FH(2709)
SETFPEZE NI LPANNI FAL L ++eeveereereereeseesestee et oottt et ettt ettt ea e st X4k EIE R (2717)
TSR T P 2 T BB FRIAEITED + v ettt B FRIE (2723)
T P [ T HR 25 43R 55 I, <+ veeveeveeveeeeeee e e s e e e s c et et ettt ettt KT Ik (2731)
T DON [ TE A ZE BT 45 EHIZRIEME o vvvvvnrenrnmnnnn e OB, TkETA (2738)
ST (S B AL S AT T S SRR ST covevevereesressereeseesees et RS, B2 B 75 (2745)
TR R AL 3 [ AL TEZ B 22300 B IS TR S - vveverveseeseensensesees et et ettt ettt BRISH] BT (2752)
RERAFR
ST B S S L (0 R 28 AL B AT BRI BRI -+ vevvevvemvemeeneesees et oottt g WL ORIE F(2757)
Android i FHTERFE FP AR SRR TR [ SLTEMIIE worveveeeeereereesrenseeseise e sttt WIZE, EREEL B ML BE(2763)
JET FDS FITEH S L2 A KT BRI e ceeee ettt et &L AET B R (2768)
F MR IS BT AR IK T TBFGE v vreeeereeeseemsmmieeesie st B R (2773)
P T IHE JR EE HU E FAEAE I 0 TIT {25 FERRA JT < vvvvemmeereeese e sttt 5 JE,F 4E(2779)
M % 5B AR AR
FETF L L8 51 NDN B BHPE AT TIHLE] - veeveerreereesneseeeestsere ettt Z B RE.Y B, IR ] (2785)
ST IET DRL () RAN B F-VREAMID ---vereveesreeseessessomsseesassessesssesssesseesessses s s sesess st esses e sssensenensoas Tk YT £ (2791)
T 5 B 2 LIS OB B T T I +-veveevverseeneeereeeeeme et e et e s et st e e r et TGO HE(2799)
HTF NOMA B = T A A S TS FIT R AN AI LS coeereereeremmemee e e IR , YT 7 (2804)
AT IR BB R TT TR BB TE T v vveveereereosesessessestess et ettt ettt et e st s e ARTETE L 410 (2812)
FREEREAR
TS SM2 SM3 SMA [ IR A B GETELELE L] -vevereereerreneereereere it gy BRI 5 PR (2818)
B e R A i 0 L S LA CTTEL L £ o PP AN AR TE F0, RIE TR (2826)
SDN H1JETF MS-KNN L5 [ LEA Kl FTEE  cveoververeereeseosessmseses et et ettt ettt es et PO, T B ik (2832)
P IR ol L T = X OSSO P SO OUS ST At g AR, 255 45 (2837)
S L L I E e LT T T PP PP IRE, ¥ V.2 K EBO B 22(2843)
EREGREA
A TR R SEERAE [ RGBT HLZUTE SR EIRZE +vvevverserseesseeseastettetiaste ettt ettt et LT, B (2850)
T AL T H TR RGB-D BRI IRIZG - veeveereresessessesseseese et et et et eaeete ettt WARZE  TAETE oo (2854)
T ) 6 1 20 B R L S ESRAFEIBR LSRRI 28 eeeeeeeemeemememmeieeee e HRoRAE, KR, A B BRI B 20, R 5 (2861)
Bt SR T8 (R G R T RS Je J2IR T oververeersessessesses ettt ettt S BV, 7 B 4 (2867)
TR S0 Bt R P AR R 27 > B 2 AR SR S PRI BRTTIE oo RS IR, R R, EEEL B R, 2 4(2873)
EEEE
S 20 = [OOSR (2798)

WP AR S50 . CN51-1196/TP * 1984 + m * A4 * 320 * zh * P % ¥50.00 = 3840 * 49 % 2022-09 * n

AT HEE BT M



Application Research of Computers
Vol. 39 No. 9 Sep. 2022

Contents

Survey
Review of video action recognition technology based on deep learning ««««+eeeeeeeeeeeeeeiiiiiiii.. Li Chen,He Ming,Wang Yong,et al. (2561)
Survey on application of Hyperledger in IoT from perspective of reconstructing diagrams «-««e-eceeeeeeees Leng Zeqi, Wang Kunhao , Liang Wei, et al. (2570)
Research progress of constrained multi-objective evolutionary algorithms = ««-seeeeeeeeerneinninninn. Zhu Yawen, Zhou Hongbiao,Li Yang, et al. (2582)

Technology of Blockchain

RB-Raft; Raft consensus algorithm for anti-Byzantine nodes — «+sseeeererereieneiiiiiii, Li Shuzhi,Zou Yijie,Deng Xiaohong,et al. (2591)

Local directed acyclic graph blockchain in wireless Internet of Things ««-«-eeeeeeereameereiiiiiiiiiiii, Yang Changlin, Wang Jiguang, Wang Qing(2597)

Algorithm Research & Explore

Keyword extraction model based on syntactic analysis and topic distribution — «eeeeeeeeeeeeerieniiii Wang Hao, Liu Dan, Liu Shuo(2603)
Outlier detection algorithm based on random projection and ensemble learning — ++«-eereereerereeeneninens Guo Yiyang, Yu Jiong,Du Xusheng, et al. (2608 )
Knowledge-aware propagation recommendation algorithm based on user’s potential interest «««««+eeevereeees Zhang Bo,Zhao Peng,Zhang Jinjin, et al. (2615)
Text classification combining text graph convolution and ensemble learning — ««-eeeeeereereeeeeaeiiiiiinn. Zhou Xuanlang, Qiu Weigen,Zhang Lichen(2621)
Teaching evaluation data modeling based on discrete Poisson mixture model — «e+eeeeeeereeereieiiiiin, Huang Hao, Yan Qian,Gan Ting,et al. (2626)
SBO algorithm integrated into educational Psychology ««««++«vseessssmereesiimitiiiiii i Zhang Yuting, Liu Yong(2631)
Real-time pricing strategy based on reinforcement learning with load uncertainty =~ «-«-eeeeeeeereeeeeeennns Wang Jingqi, Gao Yan, Wu Zhiqiang, et al. (2640)
Service substitution method combining service clustering and collaboration similarity ««+«+eseeeerereeeens Tian Yuqing,Peng Fei, Wang Huadong, et al. (2647)

Research on multi-AGV scheduling optimization of automated container terminal considering number of battery packs -+ Xu Pengjin, Liang Chengji(2653)
Research on inventory control and dynamic pricing of fresh produce based on deep reinforcement learning ««-«-«-eveeeeeeenee Bi Wenjie,Zhou Yubing(2660 )
Decision-making algorithm for airport gate reassignment based on imitation learning «+«+«+ceeeeeeeeeenes Xing Zhiwei,Zhang Qiangian, Luo Qian,et al. (2665 )
SDN multi-controller load balancing mechanism based on improved genetic algorithm +««-sereeeeeerenens Xu Aixin, Sun Shimin, Wang Xiaofan,et al. (2671)
Complex event processing method over real-time event streams — «=+seeeeesrseeeaeii Qiu Tao, Xie Peiliang, Deng Guopeng,et al. (2677)
Random disturbance based multi-population ant colony algorithm to solve distributed constraint optimization problems ««+«+eteeeeeereerieiiiiiiiiniiii...

.............................................................................................................................. Shi Meifeng, Xiao Shichuan, Feng Xin(2683)

Implicit deep collaborative recommendation model based on propositional logic and neural network --- Chen Bang, Wu Maonian,Zhu Shaojun,et al. (2689)

Handling contrastive sentences in sentiment analysis based on attention network «++eeeeeeeeeeeieiiiin.. Zhang Rong,Liu Yuan,Li Yang(2695)
Self-adaptive Gaussian keyhole imaging butterfly optimization algorithm based on Latin hypercube sampling «-«+eseeeereereremmnmiinini

.............................................................................................................................. Xu Jie,Lu Haiyan,Zhao Jinjin,et al. (2701)
Unscented sigma point guided quasi-opposite slime mould algorithm and its application in engineering problem —«+«+eeeeeeeeees Liu Yusong, Liu Sheng(2709)

LPANNI optimization algorithm based on cycle SLTUCHITE +++sssrsrrreesessessiimiititt ittt Liu Ji,Jia Fangdi(2717)



Link prediction method based on local topological structure —««+«ssssseeerrrrmeriiiiii Zhao Siyun,Huang Zengfeng(2723)

Intent-based IoT service description and diSCOVETy «s««++ssseeeruurssmmmtiiiiiiiiii it Liu Xingyu, Jiang Lingyun(2731)
DQN-based driverless task offloading Policy ««««««-+ssseersessmmreesammmit i Wang Jin, Zhang Xinyou(2738)
Task recommendation based on spatial-temporal information and task popularity analysis in mobile crowd sensing — «eoeeeeeereeeeneneiin

........................................................................................................................ Yang Guisong, Wang Jingru, Li Jun, et al. (2745)
Stochastic resource-constrained multi-project dynamic scheduling strategy based on deep reinforcement learning ~ -+-+----- Guo Xiaojian, Hu Fangyong(2752)

System Development & Application

Dynamic event-triggered fault detection for networked systems in finite-frequency domain —««eesereereeemeneeneninene. Zhu Qi, Jiang Shun, Pan Feng(2757)
Empirical study on code smell co-occurrences in Android applications «eeeeeereeemeininini.. Bian Yixin, Wang Luying,Zhao Song, et al. (2763 )
Fire evacuation model based on dynamic coupling of FDS and cellular automata — «+ceeeeeeeeceeeeei. Li Chao,Li Yufei,Huo Feizhou,et al. (2768)
Research on interval prediction of air cargo demand based on decomposition integration — ++««teseeeeereeeeeiiiiii .. Li Zhi,Bai Juncheng(2773)
Credibility evaluation method for social accounts via improved hierarchical belief rule base ««-«-seeeeeeeeeeeeieiiiii. Wu Fei, Wang Wei(2779)

Technology of Network & Communication

Mobility management mechanism based on network terminal supporting in named data networking ««---++----- Li Zhuo,Mao Yachun,Luo Peng,et al. (2785)
RAN slice resource allocation based on DRL in multi base stations — «sseseeeseereeraeiiine Ma Yinghong, Jiang Lingyun(2791)
Link prediction algorithm based on lowest-degree preference random walk with restart «=«««eseereeesrerereariii, Li Qiaoli,Han Hua(2799)
Joint sub-channel and power allocation algorithm for downlink NOMA heterogeneous cloud RAN — eeceeeeeceeneeiiiianiinn. Gu Zhaowei, Jiang Lingyun(2804)
Network reachability verification method based on Boolean functions ««««ssseseeerereeariiiiiiiiii., Zhang Liqun, Lin Haitao,Shen Zhao(2812)

Technology of Information Security

Hardware design of high-speed hybrid encryption system based on SM2, SM3 and SM4 algorithm = ++-«eceeeeeeee Li Jianli,Mo Yannan,Su Tao,et al. (2818)
Zero-knowledge proof and group signatures based on supersingular isogeny =~ «-eseeseerieeeini. Zhao Xingbo, Li Mengdong, Wang Ying, et al. (2826)
LFA detection method based on MS-KNN algorithm in SDN  +seeeersueeeiumesiuiiiiiiiiiiiiiin i Sun Wenyue, Wang Changda(2832)
Efficient revocable SM9 identity-based signature algorithm «+«eeereererereernemiiiini, Zhang Boxin, Geng Shengling, Qin Baodong(2837)
Lattice-based short linkable ring Signatures ««««+s««-ssseeessuetemmtaiiuitiiii ittt Wang Jiechang, Zhang Ping, Li Jie, et al. (2843)

Technology of Graphic & Image

Nested semantic segmentation network fusing deep difference features ««+cveeeeeeeeeeeeiiniiiiii.. Yuan Haobin,Zhao Tao,Zhong Yuzhong(2850)
Sequential refined RGB-D saliency detection network based on channel weight «-«-eeeeeeeeeeeeeiiieiiiiniin. Bian Huajun, Wang Huajun,Zhao Hewei (2854 )
Double branch upsampling domain adaptive network for unsupervised segmentation ««+«+«sseseeresensenenns Han Zonghuan, Liu Mingguo, Li Shen,et al. (2861)
Conditional generative adversarial network-based method for stepped surface highlight removal --eveeeeeeeeeeeees Hu Yuhang, Hu Haiyang,Li Zhongjin(2867)
Multiple description coded image enhancement method with joint learning of side-decoding and central-decoding features — «eeeeeeesereeeneeeiinininii.

.................................................................................................................. Zhao Lijun, Cao Congying,Zhang Jinjing, et al. (2873)

Responsible Editor Huang Li,He Li



