FEHAE LT

ISSN 1001-9081

CN 51-1307/TP
CODEN JYIIDU

JOURNAL OF GCOMPUTER

APPLIGATIONS

o P INH T
* BB ERWHRIREER
o 2R NN —FR

$gar 5
vol. a1

ml&aitENES

hENERRSsE T

20214 ad
Apr. 2021

2021

% 4 3



E AT 2R IR 2 HA T Hr Sz HA T

o E HA I 5 BE XA HA T H E RO HA T

RCCSE FE#Z O FEAREAT
ZERFEHE) (SA) BREA T RERFS| XEIEE (CSCD) TR TI
BEFHCCHRED (AY) BREAT FRERTIS X 55| XEEE (CSTPCD) SRR T
EEKSIFRIZE ) (CSA) BRI F P EZARPHEEIENEHEE (CAJCED) St itiE & i
EECEF ) (Zentralblatt MATH ) I SEHI T F [ %000 A 1 32 08 25 B AT SR HB
K= FERES]) (1C) SR HAFI FR S R EA TSR 2 (VIP) SR A T

(BARERARRMAEIRE) (JST) RHT)  CEPS BT HTIAR S & TR

it E VN H

(Jisuanji Yingyong)
Bt W4l 20214F 4 7

H R

2020 CCF FE X HriERF KX & (CCF CBCC 2020)

T T A IBE IR0 1) 1R LB Z525A0  + vt e e e et |AEEMRER(9IT)
Pk S P TP R BB LI AIE AULIRUE  --eeeeveeeermeeeeseeseeeeee &2 R, KT AR SR T T AR BE( 930 )
F T IX b AT SR IR ST ) JT 28 wvvvvvvvvennnnnnnnnnnnniiiiiiiiiiiiiiiiiiiiiiae KRR SRAEARD RHE A AT B( 939 )
B b G = B T = 2 S A RE,E R AL FATHRE ETIR( 945 )
FF Kubernetes [1) deric’%ﬁlﬁﬁ%#@}i&%—‘rﬁﬁ&* ............................................................ X’l?ﬁ" Z 5 7ok 7‘(4&/14( 956 )
FET AU B 2 BE R M BE L ZEAR L e AN, ARG A F o L, T (963 )
CCF % 35 EIT EHLE X% (CCF NCCA 2020)
TeERAR IR X B RA R AP LRI TTZE TR <o eeveereme e 3 ¥4 T, 'T-‘k/ﬁs EFLEL( 970 )
FlA R 28 S5 A B A N B BB R S HETE T T weveeerree e FoRAE A MR( 976 )
T 1] PR AT I BB R BRI -vvvevememm KEeK INGE A (984
T = e R BRI L T BT RS IR v ¥ A, ERR ( 990 )
T X B 5 ] TR BTHITE JT 28 wvvvvvvvvvnnnnnmnnnnnnnnnntitiiiiitibbi bbb A GERFE IR AT 999 )
[ 52 b 2 A TR TR T R R T STBEEE AT v vvveeeeeeessnmmmmemeee e e e e e s st A mWARERLZEE(1005)
TR RA P IR D PR EHE ooveeerereeeeeeeeeees T AR AR A, B AR TR R E R AR R AR R T4 ( 1012)
ST R R A 7 O 2 GRS R TR TE oovvvevesemsseossnissninnns BRI A TR TN 1020)
B LA L IR Dy DT /b | Z RF-AM R F AR, SEA(1027)
T LightGBM 55 MBS TLEE BRI oeveeneeeneee e AEB MIEE W, g{‘ #7(1035)
T HEE B A2 GRS TR e EaAA HEEFEHFE G HL(1042)
T ) 25 RS RS AR R R NREA A BT +oevsenessenessnne D H(1049)
ATERE
B9 E SCAS 05 35 FAAIRZEIAR <+ veveveeeeeeeeenmm ettt e e B¥MX A A EZHER(1055)
T A YD A1 Z R R TE R L8 e 78 2 SRR e B 3k I HET ;{é‘( 1064 )
LR 2R A AR A ML R AP JTTE  wvvveere e R M +3%(1071)
FE TR FIHUE 0 T2 B0 A SRR A JI v vvvvevemememmmnmnmnmnmnnnnittbbbebibbb bbb MmEE R, FE #(1078)



3 T 2 I R 1 IX [ B R R BAMAG LR +vvevvevvemmereesmesme s EEAK W EOREEL(1084)

FET A S R AR I I IR TR T v veeeee e Ak E T ‘}%‘,'T{‘fé\i,é%iél( 1093)
ST R RN A B AT S MRS DAL AORT I BARBRER T oo E OTREEKIE(1100)
HEMESHEA
E%”ﬁ?ﬁ%%ﬁ%%ﬁ ...................................................................................................... :s;[g__.*j—’]%: j;:_ig( 1106)
FE AL R AAENE R G I AT SR AR+ e 2 %%,gé_\*&7§}%;@( 1113)
TSR AR B HE A /N BRI v KARE G HH B(1122)
W% = B R =
%L%\;{Eifﬁlﬁﬂzﬁzﬂg W%%’%%T&Tﬁ?ﬂ ................................................................................. ? g,*g“]%: 375 ;‘_Tt( 1128 )
HETF CUDA [ SKINNY JIBF B I ATIII G APHT  +oveerveereerseersemseeneeiesienis et AR SCHE, 3 K HE %] 421 ( 1136)
BT 2B FMGIREE 2 ST BB BARI RGN weveeeerrererrrmrmnn HEMR G HIK EBHF EEIABEF(1142)
TR WS B TR IR BEARLIIEE «vvvveveeeeeeemmmmm ettt IR AL 7KL (1148)
% 518 1E
FETFHHNE T BRI R M I AAZREI  evvvermmmmmmm, AERRA X EE T ] ¥H,82k(1153)
F TR YRR BB T O B E N S BRI o eeerer e HFaE AR, HF L E£(1160)
FHEEITRESITRINIGE
%?ﬁéﬁ}ﬁ%%ﬂ—ﬁgig%ﬂimjgﬁéﬁgﬁ,fg ........................................................................... ﬁ;h,’ﬁ: 5] ’f’}ﬂ( 1165 )
G AU R B R AR S Ry G e b Lo 2 EMREA(1172)
TEFEWIHR T BRI IR AT EIRBLIEL e ettt ¥ ORI H#(1179)
a5 E A
%ﬂ:‘lﬁﬁgé[ﬁ] Egg%ﬁ{#%%gﬁ{@%%*ﬁﬂ{t{t ................................................... HFRE X EILi! Rz fé_}é\,p{;&ﬂﬂ (1184)
T AT R SR G 22 HAR TR E PR R e JA £ 35 A’;;;,j( 1192)
Bk RS S RN T S ] il e R KA BGE B THARIKE®KIEC199)
2RISR TR REZS ] B P RE BRI R R BT cveveeeee e ko OEHRET(1207)
LT MobileNet V2 IR EF FANGE TR AN ZRGE <ovevrrrerrmrre, ES- 3 F- e i#v’gﬁ?éﬁjq )ﬁy\"i ;}jt( 1214)
L2 W AR G (Y I BT RG] +veeeeeemeen e B ) PR o FM= PR 3(1221)
A e = T ] R PR ErD (ﬁ‘:)
B B o A I = = R PP (ﬁ—:)
G R o =)
o e o Al R PP PR (ﬁ—z)

HAF) A AAZ:CN 51-1307/TP # 1981 5 m  Ad % 310 % zh # P ¥ 39. 00 3500 43 * 2021-04 * n
ARMERE A &



Journal of Computer Applications

Vol. 41 No.4 Apr. 2021

Contents

2020 CCF China Blockchain Conference (CCF CBCC 2020)

Overview of blockchain consensus mechanism for internet of things «=+=x=exrorerrreerrereeaeeereenene. TIAN Zhihong, ZHAO Jindong( 917 )
Formal verification of smart contract for access control in loT applications
............................................................ BAO Yulong, ZHU Xueyang, ZHANG Wenhui, SUN Pengfei, ZHAO Yingqi( 930 )
Data trading scheme based on blockchain and trusted computing

........................................................................ ZHANG Xuewang, YIN Zijie, FENG Jiaqi, YE Caijin, FU Kang( 939 )
Digital music copyright management system based on blockchain
"""""""""""""""""""""" ZHANG Guochao, TANG Huayun, CHEN Jianhai, SHEN Rui, HE Qinming, HUANG Butian( 945 )
Kubernetes-based Fabric chaincode management and high availability technology «+-+-* LIU Hongyu, LIANG Xiubo, WU Junhan( 956 )
Data sharing model of smart grid based on double consortium blockchains

.................................................................. ZHANG Lihua, WANG Xinyi, HU Fangzhou, HUANG Yang, BAI Jiayi( 963 )

The 35 CCF National Conference of Computer Applications (CCF NCCA 2020)

Review of privacy protection mechanisms in wireless body area network +-+-+- QIN Jing, AN Wen, JI Changqing, WANG Zumin( 970
Tag recommendation method combining network structure information and text content «+=+=xseeeeeeee CHE Binggian, ZHOU Dong( 976
Message aggregation technology of runtime system for graph computing «+«+ecoeseseeeeeeeees ZHANG Lufei, SUN Rujun, QIN Fang( 984
Strategy of energy-aware virtual machine migration based on three-way decision +-+=rseseeeeeeeeeees YANG Ling, JIANG Chunmao( 990

(
(
(
(
Sealed-bid auction scheme based on blockchain «+++++++++- LI Bei, ZHANG Wenyin, WANG Jiuru, ZHAO Wei, WANG Haifeng( 999
(

)
)
)
)
)
Construction and correlation analysis of national food safety standard graph«««=«=x=ceeeeeeeee: QIN Li, HAO Zhigang, LI Guoliang( 1005 )
Attention fusion network based video super-resolution reconstruction

"""""""" BIAN Pengcheng, ZHENG Zhonglong, LI Minglu, HE Yiran, WANG Tianxiang, ZHANG Dawei, CHEN Liyuan( 1012)
Image super-resolution reconstruction algorithm based on Laplacian pyramid generative adversarial network

........................................................................... DUAN Youxiang, ZHANG Hanxiao, SUN Qifeng, SUN Youkai( 1020 )
Beijing Opera character recognition based on attention mechanism with HyperColumn
................................................................................. QIN Jun, LUO Yifan, TIE Jun, ZHENG Lu, LYU Weilong( 1027 )
Visibility forecast model based on LightGBM algorithm =~ =+-+eceeeeeeeeeees YU Dongchang, ZHAO Wenfang, NIE Kai, ZHANG Ge( 1035)
Pattern recognition of motor imagery EEG based on deep convolutional network
........................................................................ HUO Shoujun, HAO Yan, SHI Huiyu, DONG Yanging, CAO Rui( 1042)

Few-shot segmentation method for multi-modal magnetic resonance images of brain tumor

""""""""""""""""""""""""" DONG Yang, PAN Haiwei, CUI Qianna, BIAN Xiaofei, TENG Teng, WANG Bangju( 1049 )

Artificial intelligence

Overview of information extraction of free-text electronic medical records =~ =«+=+=reereeeeeeee CUI Bowen, JIN Tao, WANG Jianmin( 1055 )
Auto-encoder based multi-view attributed network representation learning model +-«--+--- FAN Wei, WANG Huimin, XING Yan( 1064 )
Weight allocation and case base maintenance method of case-based reasoning classifiers««+«+=coereeeeeee YAN Aijun, WEI Zhiyuan( 1071 )

Topic-expanded emotional conversation generation based on attention mechanism

....................................................................................... YANG Fengrul, HUO Na, ZHANG thOI’lg, WEI Wel( 1078 )



B-distribution reduction based on discernibility matrix in interval-valued decision systems
................................................................................. LI Leitao, ZHANG Nan, TONG Xiangrong, YUE Xiaodong( 1084 )
Robust multi-view clustering algorithm based on adaptive neighborhood
................................................................................. LI Xingfeng, HUANG Yugqing, REN Zhenwen, LI Yihong( 1093 )
Accurate object tracking algorithm based on distance weighting overlap prediction and ellipse fitting optimization

................................................................................................ WANG Ning’ SONG Huihui, ZHANG Kaihua( 1100)

Data science and technology

Survey on online hashing algorithim —++++++ss+ssessseremmssinittiit GUO Yicun, CHEN Huahui( 1106 )

Reliability analysis models for replication-based storage systems with proactive fault tolerance
............................................................................................................... LI Jing, LUO Jinfei, LI Bingchao( 1113)

Improved wavelet clustering algorithm based on peak grid:«+ceeeeeeeerreeaeereeneeeieieienene. LONG Chaoqi, JIANG Yu, XIE Yu(1122)

Cyber security

Internet rumor propagation model considering non-supportive comments «=xseteserssesrereseaeeiieatieeee LI Yan, CHEN Qiaoping( 1128)
Parallel implementation and analysis of SKINNY encryption algorithm using CUDA
............................................................................................. XIE Wenbo, WEI Yongzhuang, LIU Zhenghong( 1136)
Malicious code detection based on multi-channel image deep learning
......................................................... JIANG Kaolin, BAI Wei, ZHANG Lei, CHEN Jun, PAN Zhisong, GUO Shize( 1142 )
Image grey level encryption based on cat map +w+correrrerrrere e LI Shanshan, ZHAO Li, ZHANG Hongli( 1148 )

Network and communications

Indoor intrusion detection based on direction-of-arrival estimation algorithm for single snapshot
........................................................................ REN Xlaokul, LIU Pengfel, TAO Zhlyﬂng, LIU Ylng, BAI Llchun( 1153 )
Data center adaptive multi-path load balancing algorithm based on software defined network

............................................................................................. XU HOHgli‘dl’lg, YANG Guiqin7 JIANG Zhanjun( 1160 )

Multimedia computing and computer simulation

Enhanced vehicle 3D surround view based on coordinate inverse mapping — «tcerseeeerreseeseeieaiee TAN Zhaoyi, CHEN Baifan( 1165 )
Improved remote sensing image fusion algorithm based on channel attention feedback network ~ +-+-+---- WU Lei, YANG Xiaomin( 1172)
Image segmentation model without initial CONtOUE «++++++++sssessrrrermrrtniit it LUO Qin, WANG Yan( 1179)

Frontier and comprehensive applications

Optimization of maintenance strategy model for multi-component system based on performance-based contract
.............................................................................. XU Feixue, LIU Qinming, OUYANG Hailing, YE Chunming( 1184 )
Fuzzy multi-objective charging scheduling algorithm for electric vehicle based on load balance -+ ZHOU Meiling, CHEN Huaili( 1192)
Modified backtracking search algorithm for solving photovoltaic model parameter identification problem
""""""""""""""""""""""" ZHANG Weiwei, TAO Cong, FAN Yan, YU Kunjie, WEN Xiaoyu, ZHANG Weizheng( 1199 )
Path planning algorithm in complex environment using self-adjusting sampling space«+=++=+=+++-: ZHANG Kang, CHEN Jianping( 1207 )
Circular pointer instrument recognition system based on MobileNetV?2
................................................................................. LI Huihui, YAN Kun, ZHANG Lixuan, LIU Wei, LI Zhi( 1214 )
Cerebral infarction image recognition based on semi-supervised method -----+ OU Lili, SHAO Fengjing, SUN Rencheng, SUI Yi( 1221)



