it & & F
(JISUANJI KEXUE)
£46% ZUAM 2019% 115

B X

Heeit®

1 HEHERGEFEERE W SRR % B oW % R BIWF
5 HHEAXANEMERIERYXFE THRF FEBE N R ¥
9 RTEGREWEET A4 KRBT XK IHE I W
13 % SUHE XA 3 BoA YB3 UK B R HoH #EE kaA
19 —FEFIRAREERKE h o LR I ¥ fTEX
23 EFREZRKE LI E B = 88 F T kAt FEHF
28 ET L K Bk AR A R P 4 B A AR WEH HES
33 ETXAREEMERWE W %W HTL 7% R R EZPH FFNL
38 ETZBMERFERFW SR ABET & Wik ENF EERF
42 ATF-ATREWZH CADER § W& % W& KR XS F
A7 — AR AR B R OA e I % $EE REF K E
52 #F % RJE B % LSTM R 4 th it [ ¥ 7) 0 247 Kek HEE EFFHF
58 i RNN T # AT ] & A R koA X R MR F
62 FF LSTM-DA # 2 W 25 8 K 7= &t #4838 B TN AR A R T AHAF
66 T et My A SCRIFAEY R 7 % B FEE FaR %
72 RTLHHEBRNE LEENAARNGTEAR T W 2 W b BT
76 T Attention HL# & LRUA # 3k t§ E-sports 4T 4 # X HM A A T oW R®RT B HF
80 Lo R F WM o AR KT B 1 MR ¥ K K =
83 BAEHENEQEMNMN S ERRBMAE & REHF EER F4HA
89 RTHEFIWE M ERIPAE PP BRRE THAE F
94 ETHREBMEEWNBANSERAREAL wH®T ¥ &
98 — b Bty I ek 4 B S M kism FaEk £ T F

103 HFHENANXRAERBSLABE KN 851 R A

108 #F Deep Speech 5 % B LSTM #y L& B E M &R
112 A3 2R 2 3 HL

117 #-F D3QN &2 5 5 5 4| K v

Wit mmB ERE F
HAE T
R & FNE



122 T3 & 84 o I UK £ AR F

127 £ T35 b 0 20 38 B PR AT 3R 247

134 —MEFERAFAEMAE K RUE BRI F %
138 #F BERT &y # X r 4 SEARR R 7 %

143 2 F SN0 B AR T O 3 9% 5 B

HiE#Z

149 BT EF R AT E 2% 853 E

153 X ¥ I AERERL T WA

159 & B A48 % b # % B F A AR

163 o MR ERLE SR LREENXEZAL
167 2T M & AL H st SRR R EH &

172 2 TRE B RDBEM LR NGRS T %
178 XTRPFHEBEREAGHEALNEEL &

185 KBABRIFE T 9 F B A F EHE A VID

189 ZARAEFAEZRHEFWHR S B A

194 EFEREMERNEELTN S BRIl K H &
199 £ F o ubUE L A P i E SRR &
204 3 F MapReduce 58 3% & B 4 R £ £ %

208 — M E T Storm F & By ETL 5 £ %9

212 — K Bk & BURE S 3 0 AL AR AR O AR AR S 8 7 %
216 & #7454 1 8 k-means B £ & %

220 EFABE I HAER A RIERE R 7Rt
224 —FRE T A0 Top N M fuig % H %

230 X TR EH ISTMW T R BB ELA

TR S E G E

236 ETREF I 5 B E R X E R B A2 E B R
241 T HH LAV B E 1 89 ST AR IT B 7 ik i SR MR
246 R TREFAWE LB ESF AR ERA

51 AT REEANARES R ER R ER

255 FIF 3£ & 5 R 5 B HEH WSS H

260 EF ETXHRMARREH &

264 —F T3 B B B0 F B KL B R A E

268 T BN I & 44 fr SURF 2l Bty B4 & L5 £ %

273 WEMBWEN G FEA T /AW T —E

Kk Mz R % F
BEE RBEE M K F

FMM| Xz AR
ETH £ B HELF
AR A & ¥ g XF

X i HAE

Mgk E H BAREF
T HR

B Rk

ERE RAEYE FEE
EEE R—AL K mF
KRR B

REE #* b kBEHF
AMER XEH BSE

AR AR A

FES NKF NEAF

I oL

Ty

¥ AR R i A F
A M KRB

BEL FEA FHE
480 RAfE 49 #A
¥ R

Fes EXH FEIL
ko AR B
Uik S L

I 2 EAwnF



277 T H AT EWITHERAHEA F Z Raf

283 #-F LSTM ty CSI F %R A 7 % NEE E2EF OF L
289 34T Harris 5 4E & 40 0 5 3% k B REH
294 ¥ ORB #n B #t th RANSAC Bl $f 8 4 % KEER EXF GKaEF
299 T XBHHENELBME W HE L FIEEHRA & F B #an W
303 AT REH£AEEMEERH LR ENN T EFEFHER HFR%E RPM ke
309 2T ST-CNN #y & # A7 & 5 i A2 90 3R 7 5 0% Wl A 9
315 T sk th 2 REFRES 203 & & EEHE
320 CT 5| S 412 A% ) £ B % 5 A R = AL 4 F H ERKR HFAF
324 — b E T KR WG UF B BRI R FOR B O WmEHE E # TIR
329 AT WAEWLW M E A TN RELRE* oM EEFT KARF
334 £ F RGB-D By k3 L5480 PUE7 S
W 4& 5iE (s

341 = Atk o #y ORAM #F % 45 & BEM A & ek F
38 —MEH S AL LMEN T KEBEEZRE R ko EZEE O~ W F
354 RAT I T | WAL LI TR KEA /T & #ilg L B K K F
359 # T RFID 47 4 oy By Al 48 55 3 Bt #EE EEHF O~ R
363 — M ETARKGEN S BETELRH T & kB kT REEDF
369 — MR EFELE £ Ko S E % Bk X 4 ARA
376 —FEHR BB W T EF DOA it H & kg mE¥E ANFF
381 WRSNs 3 i & 18 [/ 2 & b1 #6 1 % o o A I Ju HEF xged F
387 — 0 W B B AL W LB AR M B i Sk xEE K %
393 T 5 0L [ WA e R MR A 0k Ixa F F 2EARF
399 —METZETN KL H MW %% K% o AAF F A F
BEERE

405 ¥ — SSID T4 W&l F N L 2H A E W EANL RERF
409 — AN %A B T RSA B £ R4 8 A3 Wil Ak HAEY RAF F
414 ZH AL W& T K G BB G Mt o047 R # EHHE A F
A17 — i ] 3 B 40 R R R M T MRS M F HEE Fh B
421 # T ook A TE# 5 % 8 Android & & M A A wIFE HEL o F
28 IR WA LU EREEREL LRI EFA & O K R FIEF
433 2T %4 WGAN R % % &5 % Fl EXC 25 I s
3 HTHRFHMERELRL FRA BAX K4FE F

A2 ETREM B P40 8 & R P REAT AN O KRER ARDEF



U6 R THBAESHAREBRERTZS

450 T ICR TR 6 B G = o F %

455 2T 0 W oy Bl 5 B R & R S E AR T %
460 £ F MILS M AN R B R LS R L 2HA T EEEA
464 T EMD #y o)~ W 4 i & 52 % Al OF 3

469 £ F A S BB H WEE R A B In % H %

473 #F PCA-LSTM # X\ 12 4 9 81 55

AT7 £ T Logistic o #7454 W n B H 3

483 AR A M G E G EEE MR L L HN

488 # T 2 $ M Chen #8387 8 37 3, B 3 57 B 5 dm 58 5 3%
493 ¥ R BENTEE By SM4 Z R BAHHR

496 /NEEAR T & S 0 B L By o % A 5

502 T4 4 W 2 R 3 W OB 8 4 e B B L B A o A 0k

Z8.XX5EA

507 # T Z W 4 W R R E I R

517 T & A2 i W R R A7 R e S A

524 B ) B B B W GPU FRAT 8 kit

528 GRAPES_CUACE Ak At ¥ # 6 # X T 1

535 — & [ & B s LR B B AT

539 p MG - RIERA N FRALRE LN

544 BT K S sk th /6 A B A A

548 FF K P4 i = 1 E IR £ P o 5 £ RALH A K
553 AT RS SR #MFEE LT EEEHNFFA

557 AT REEHLEFOWRBERREA

562 OpenMP 5 3£ 7 & » # A A TFT-LCD &k [ £ 3l & 89 pi A
567 —FFFH A BB R EL W RITE LA

570 £ TR FHRAMANKEL R4

575 T R G4y oy 2 A 1 e B R AN KT

580 A EMAT M ARERE RS MG LI

584 T % W ow A& W 4 oy B4 £ 8w 5 A A

590 # T BP 4 & W 4 i 34k 9k JT = 1 % T
595 T Bk I 4 R R 3R ] v 2K P4 40 3 O ok 3 HL AR
599 2T SCRF #y 3 3 o 45 8 FUM o7 3 48 AT &
604 — M T T 48 GPU th Lt M EE M EZF R

DA 441 5 4 )

RrgE ABRE M NF
&4 FEA

R EHML ZHTHF
By ETys

RO KRR K OB F
IWd FEAR S48
BERE K B OMEAR
#3548 FEAR LB
RAEE Fak 3 BRF
REE FEA IEH
RA=A&

I—-¥ HHE F A F
REE FEA

FWE EHRER

BAEE ImA F B
FRE MHFE B B F
rhgkit ARY] s F
WEF M F OAEF
2Ok Rk

& I IBF NuEF
RERE HFNR

W A R

R F kR RELNF
WiERE OB KR OAF
FEE F R ERFF
K= K M x ik
ANE 2 F LT ¥
k&EE 2 4

IW¥F HBA RKFXEF
FEE RER IEKF
PUEE S S - S &
IHE ZEE X ORF
R R



COMPUTER SCIENCE
Vol. 46 No. 11A Nov. 2019

CONTENTS
Intelligent Computing
1  Spatio-temporal Features Extraction of Traffic Based on Deep Neural Network JING Jie et al.
5  Attribute Sentiment Classification Towards Question-answering Text JIANG Ming-qi et al.
9  Military Domain Named Entity Recognition Based on Multi-label SHAN Yi-dong et al.

13 Study on Semantic Topology and Supervised Word Sense Disambiguation of Polysemous Words
XIAO Rui et al.

19 Branching Strategy Based on Weighted Decision Variable Level WANG Meng et al.
23 Spatio-temporal Trajectory Prediction of Power Grid Based on Double Layers Stacked

Long Short-term Memory YANG Jia-ning et al.
28 Path Planning Based on Pulse Coupled Neural Networks with Directed Constraint SUN Yi-bin et al.
33 Product Rating with Text Information and Hierarchical Neural Network ZHAOQO Yun et al.
38 3D Tree-modeling Approach Based on Competition over Space Resources YANG Hai-quan et al.
42 Method of Automatic Construction of 3D CAD Model Based on 2D Engineering Sketch SUN Jin et al.
47 Fuzzy Cognitive Map Method for Forecasting Urban Water Demand HAN Hui-jian et al.
52 Time Series Analysis Based on MSH-LSTM ZHANG Xu-dong et al.
58 Research on Track Fitting Model Under Two-way RNN ZHANG Jie et al.
62 Short-term Forecasting Model of Agricultural Product Price Index Based on LSTM-DA

Neural Network JIA Ning et al.
66 Short Text Feature Extension Method Based on Bayesian Networks LIU Hui-ging et al.

72 Simulation Research on Offshore Vertical Replenishment Planning Based on Multi-agent DONG Peng et al.
76 Prediction Model of E-sports Behavior Pattern Based on Attention Mechanism and LRUA Module
YU Cheng et al.
80 Kernel Fractional Lower Power Adaptive Filtering Algorithm Against Impulsive Noise DONG Qing et al.
83 Multi-objective Grey Wolf Optimization Hybrid Adaptive Differential Evolution Mechanism
ZHAO Yun-tao et al.

89 Intelligent Bone Age Assessment Based on Deep Learning CHI Kai-kai et al.
94 Dynamic Target Following Based on Reinforcement Learning of Robot-car XU Jining et al.
98 Improved CoreSets Construction Algorithm for Bayesian Logistic Regression ZHANG Shi-xiang et al.

103 Hierarchy Division of Compound Sentence with Non-saturated Relation Word via Neural
Network YANG Jin-cai et al.
108 Children’s Reading Speech Evaluation Model Based on Deep Speech and Multi-layer LSTM
ZHENG Chun-jun et al.

112 Feature Incremental Extreme Learning Machine ZHAQ Zhong-tang et al.
117 Traffic Signal Control Based on Double Deep Q-learning Network with Dueling Architecture LAI Jian-hui
122 Stock Text Theme Recognition Based on Deep Fusion ZHANG Jia-hui et al.

127 Traffic Efficiency Analysis of Traffic Road Network Based on Percolation Theory GAOQO Hua-bing et al.



134 Path Planning Method of Large-scale Fire Based on Multiple Starting Points and Multiple Rescue Points

LI Shan-shan et al.
138 Chinese Named Entity Recognition Method Based on BERT WANG Zi-niu et al.
143 Research on Volatility Forecasting of RMB Exchange Rate Based on Public Opinion CHENG Zhou et al.

Data Science

149 Database of Chinese Domestic Films for Fox-office Revenue Forecasting SHI Zheng et al.
153 Application of Active Learning in Recommendation System ZHAO Hai-yan et al.
159 Study on Interdisciplinary Model of Construction of Big Data Discipline in China NING Hui-cong

163 Research on Relationship Between Bipartite Network Recommendation Algorithm and Collaborative

Filtering Algorithm ZHOU Bo
167 Dynamical Network Clustering Algorithm Based on Weighting Strategy WANG Zijie et al.
172 Personalized Question Recommendation Based on Autoencoder and Two-step Collaborative

Filtering XIONG Hui-jun et al.
178 Recommendation Methods Considering User Indirect Trust and Gaussian Filling ZHU Pei-pei et al.

185 VID Model of Vehicles-infrastructure-driver Collaborative Control in Big Data Environment
CHENG Xian-yi et al.

189 Research and Application of Multi-label Learning in Intelligent Recommendation ZHU Zhi-cheng et al.
194 Multilayer Perceptron Classification Algorithm Based on Spectral Clustering and Simultaneous

Two Sample Representation LIU Shu-dong et al.
199 User Collaborative Filtering Recommendation Algorithm Based on All Weighted Matrix

Factorization DENG Xiu-qin et al.
204 Cell Clustering Algorithm Based on MapReduce and Strongly Connected Fusion HU Ying-shuang et al.
208 Implementation of ETL Scheme Based on Storm Platform LIANG Kui-kui
212 Feature Selection Method Based on Ant Colony Optimization and Random Forest LI Guang-hua et al.
216 Nearest Neighbor Optimization k-means Clustering Algorithm LIN Tao et al.
220 Design of Distributed News Clustering System Based on Big Data Computing Framework LU Xian-hua et al.
224 Top-N Personalized Recommendation Algorithm Based on Tag MA Wen-kai et al.
230 Model of Music Theme Recommendation Based on Attention LSTM JIA Ning et al.

Pattern Recognition & Image Processing

236 Brachial Plexus Ultrasound Image Optimization Based on Deep Learning and Adaptive Contrast

Enhancement YANG Tong et al.
241 Implementation and Application of Stereo Matching Method Based on Improved Multi-weight

Sliding Window DU Juan et al.
246 Face Attributes in Wild Based on Deep Learning GE Hong-kong et al.
251 Large-scale Automatic Driving Scene Reconstruction Based on Binocular Image LI Yin-guo et al.
255 Using Collinear Points Solving Intrinsic and External Parameters of Multiple Cameras LUO Huan
260 Face Clustering Algorithm Based on Context Constraints LUO Heng-li et al.

264 Handwritten Drawing Order Recovery Method Based on Endpoint Sequential Prediction ZHANG Rui et al.
268 Blind Image Identification Algorithm Based on HSV Quantized Color Feature and SURF
Detector HU Meng-qi et al.
273 Novel Normalization Algorithm for Training of Deep Neural Networks with Small Batch Sizes
WANG Yan et al.
277 Lamp Language Recognition Technology Based on Daytime Driving LI Kun et al.



283 CSI Gesture Recognition Method Based on LSTM LIU Jia-hui et al.
289 Parallel Harris Feature Point Detection Algorithm ZHU Chao et al.
294 Image Stitching Algorithm Based on ORB and Improved RANSAC ZHANG Mei-yu et al.
299 Continuous Sign Language Sentence Recognition Based on Double Transfer Probability of Key Actions

LI Chen et al.

303 Recognition of Chinese Finger Sign Language Based on Gray Level Co-occurrence Matrix and

Fine Gaussian Support Vector Machine JIANG Xian-wei et al.
309 Real-time Detection and Recognition Algorithm of Traffic Signs Based on ST-CNN QU Jia-bo et al.
315 Multi-focus Image Fusion Based on Fractional Differential MAQOQ Yi-ping et al.
320 Robot Aided Lung Biopsy Positioning Mechanism Based on CT Image Guidance LI Bo et al.
324 Image Enhancement and Recognition Method Based on Shui-characters YANG Xiuzhang et al.

329 Night Vision Restoration Algorithm Based on Neural Network for Illumination Distribution Prediction
ZOU Peng et al.
334 Head Posture Detection Based on RGB-D Image LIU Zhen-yu et al.

Network & Communication

341 Survey of ORAM Research in Cloud Storage GU Chen-yang et al.
348 Node Propagation Importance Algorithm for Multi-dimensional Complex Networks ZHANG Xin et al.
354 Cost-driven Workflow Data Placement Method in Hybrid Cloud Environment HUANG Yin-hao et al.
359 Improvement of Anti-collision Algorithm Based on RFID Tag HOU Pei-guo et al.
363 New Method of Multi-path Reliable Transmission Based on Redundancy Strategy ZHANG Ting et al.
369 Sub-regional Dynamic Optimization Algorithm for Path Coverage of Single Target JIANG Yi-bo et al.
376 Accurate and Robust Algorithm for Broadband Signal DOA Estimation XU Zheng-qin et al.
381 Analysis of Influence of Mutual Inductances on Energy Transmitting Between Receiving Coil

in WRSNs WANG Xu et al.
387 Energy Efficient Routing Algorithm in Mobile Opportunistic Networks YUAN Pei-yan et al.

393 Directional Strong Barrier Constructing Scheme Based on Node Approximate Circle
WANG Fang-hong et al.
399 Selective Network Coding Strategy Based on Packet Loss Prediction GUO Bin et al.

Information Security

405 Security of User Access to Single SSID Wireless Network WANG Li et al.
409 Forward-secure RSA-based Multi-server Authentication Protocol DU Hao-rui et al.
414 Modeling of Jamming Attack and Performance Analysis in Multi-hop Wireless Network LIANG Tao et al.
417 Fine-grained Control Flow Integrity Method on Binaries SIDIKE Pa-erhatijiang et al.
421 Android Malicious Application Detection Based on Improved Artificial Bee Colony Algorithm

XU Kai-yong et al.
428 Research on Security Risk Assessment Method of State Grid Edge Computing Information

System ZHAN Xiong et al.
433 Network Security Situation Forecast Based on Differential WGAN WANG Ting-ting et al.
438 Management Information System Based on Mimic Defense CHANG Xiaoc-lin et al.
442 Custom User Anomaly Behavior Detection Based on Deep Neural Network CHEN Sheng et al.
446 Personnel Identification System Based on Mobile Police CAI Yu-xin et al,

450 Spatial Encryption Algorithm Based on Double Chaos and Color Image LV Dong-mei et al.



455 Attack Detection Method for Electricity Information Collection System Based on Virtual

Honeynet CAOQO Kang-hua et al.
460 Dynamical Management Technology of Multi-Level Security Domain for Embedded Operating

System Based on MILS GAO Sha-sha et al.
464 EMD-based Anomaly Detection for Network Traffic in Power Plants ZHAO Bo et al.
469 Chaotic System Image Encryption Algorithm Based on Dynamic Parameter Control WANG Li-juan et al.
473 Study on Intrusion Detection Based on PCA-LSTM GAO Zhong-shi et al.
477 Cryptographic Algorithm Based on Combination of Logistic and Hyperchaos HAN Xue-juan et al.

483 Security Analysis and Optimization of Hyper-chaotic Color Image Encryption Algorithm
ZHAOQO Fangzheng et al.

488 Frequency Domain Adaptive Image Encryption Algorithm Based on Fractional Order Chen Hyperchaos

LIANG Yan-hui et al.
493 Study on SM4 Differential Fault Attack Under Extended Fault Injection Range ZHU Ren-jie
496 Method for Unknown Insider Threat Detection with Small Samples WANG Yifeng et al.
502 Image Encryption Algorithm of Chaotic Cellular Automata Based on Fractional Hyperchaos

LIANG Yan-hui et al.

Interdiscipline & Application

507 Software Quality Evaluation Based on Neural Network: A Systematic Literature Review
ZONG Peng-yang et al.
517 Source Code Memory Leak Static Detection Based on Complex Control Flow JI Xiujuan et al.
524 Parallel Algorithm Design for Assisted Diagnosis of Prostate Cancer SU Qing-hua et al.
528 Parallel Design and Optimization of GRAPES CUACE On-line Coupled Air Quality Mode ~ YE Yuejin et al.
535 Synchronization of a Certain Family of Automata and Consumption Function Analysis
CHEN Xue-ping et al.
539 Dynamics and Complexity Analysis of Fractional-order Unified Chaotic System YAN Bo et al.
544 Inter-merchant Account Management Model Based on Blockchain LI Wei et al.
548 Research on Decentralized Transaction Consensus Mechanism of Cloud Computing Resources
Based on Block Chain LIANG Hejun et al.
553 Study on Trustworthy Backtracking Mechanism of Experimental Teaching Fund Based on Blockchain
QU Guang-giang et al.
557 Accross Block Chain Consensus Transation Model Based on Cluster Center ZHAO Tao et al.
562 Application of Open MP and Ring Buffer Technology in Defects Detection of Glass Substrate
HU Hai-bing et al.

567 Design and Implementation of Handheld Data Acquisition Terminal HUANG Guo-rui et al.
570 Human-machine Interaction System with Vision-based Gesture Recognition SONG Yi-fan et al.
575 Design of Typical Quadrotor UAV Based on System Architecture WU Zhong-zhi et al.
580 Design and Implementation of Crowdsourcing System for Still Activity Annotation HOU Yu-chen et al.
584 Crack Detection of Concrete Pavement Based on Convolutional Neural Network WANG Liping et al.

590 Prediction of Air-conditioning Load in Metro Station Hall Based on BP Neutral Network LI Ting-ting et al.
595 Comparison of Balancing Methods in Internet Finance Overdue Recognition: Taking PPDai. com
As Case LIU Hua-ling et al.
599 Study on Optimized Method for Predicting Paraffin Deposition of Pumping Wells Based on SCRF
WANG Lijun et al.
604 Study on Real-time Smoke Simulation Algorithm Based on Programmable GPU DENG Ding-sheng



