ISSN 1671—4598
CODEN JCYKAR
Y O E-EERHTIXERESHT @ £E (SFRETRE) (CSAIKE
R g ® FEREHLETI @ ZE (RIS (SA INSPEC) 2

— I I

RS S

2021518 $29% $14
Vol. 29 No. 1 Jan. 2021

eV SEEL A S S PR R B 2 E T




H X

o FIREIER o
RANBER R 5 R RE BARARBEL S o oo TR, A, TS, ZBER, AR, WL, BHE (D)

o Wi 5HpEiSH o

CREBASEX % B AFE M AMAEHK .. SRR |--- S S N ()
T T IR B i A B R HE IR cvv e eee e een e e et e oot e oo e e e e e e e e e e e 2R (10)
S/X/KasREE T 2 W) 35 T ARV ERATARTE T v e eer oo et e et et s et et e s ens e e e e o SR T IR (14)
M B A G M E LR T AL ARIIL e ooe o eoe e eee s ees s ees e e B— 1 B B (20)
AT 5 AREBI BB AR G Peik RN R AERIEM oo FRER, B, & M E 2% 204
F T Zoom-FFTH K G4k F5 A5 A5 T MM B Lo FT cov e e ver er e e et et e et et et e e e s e e e 25K (29)
A TFPCA R X VIt KM E LHEMMEAEE v R, RTH, 508, 1R, AFZF G
ATRFFENKTRE R R 545 LAk MKF % e RIUSR, AR R R, R, BEFF, ZEM(39)
ETF =5 TR RAEDTEE AN TR e e e oo e e oo e W EEBEUL BAHE 2 B2 A2 (49)
HABIR 0 AT B REHEL Y R RIFR oo oo oo e B 5, F B, RE A R, KT (50)
FFARMAWIFIH AR G S e A2 5 LI A GRS R e e e e e e v 3R B3N A, TER], T3 (54)
A TFORBEAZGEBATHIEAET A LI e 22 R REXR 8 7, REM(59)

o IFHIRAR o
HE 2 bR P IE- & SO OOV - 5. | 92 . 2 3 (1)
AWD-4WSEL KA — AL BEAT W RALE SRR IR oo vvv oo BER ) F, B AR, AR (T1)
AT REBHEBQARBE T ERAAER T EAR e TR, BhIEFE, AR, 247, i (T7)
FAR BAERIBIEH) B GTETTE T T ces cor e e es et e e eeeee oot e e e eee e e e e e e e e e oo o R (82)
ST ALHIRBEAD 22 ) 26 ok A IEAE ) BT v oo e e s s e oo e BRTAHE, S H035, 2] 22 4 (87)
6 k4, 089 % FANITIEAE 28T TT oo v ce et e e et v et e et et et e e e e e e e e e e eee eee e SR HE (93)
- FFDREGY B AKFEBEE 42454 B G R G 7EH e e e oo e ee e e e e e e W FNEER B R, B A (97)
HFMOSHE 5 BRI F 454 BaZATE I e e e e e e et e e e e e e e s e e e e e L BB BBR (102)
BRI F AR BB REFRT oo e R T IR, TR, K K, B RE, X A6, & (106)
ETFAHAMBAER ) LR INBAR L4 & 50kt . et et et e e e e e e AR B B F R (111)
&1 Bl & & AR RS B AR E R0t e B RERE, B L M (119)

R S IE R AR VR L Ao E T Py KR 5 -SRI -+ - -3 ¥ =0 X U1 )|



o FEREMFHRA o

EFAOBYRTE&E
EAMBEFLALE

BT SR E LW 40 9R I e e e e K

A R ZEILTT e e e s e

B, W, AR, B aDE, TR K (126)
K OE B, K R, 2 (130)

o WHAMRMHFIE o

FFNI-VISAEY &y B MKARAT & RARAZ B AT E FI e e e
o RiIt5RA o

A TBIM+Ces ium = g TTAALA B A L8953 FI e e e

— RO R AR K A R AR RIE I E e e e

T N o E I = e = O

HFCISH42 B B B A% 48

A FIRTME)IE B K AT b AR 12 B8 B A 4kt ...

KGR FTR B G0 2 BALRIEIZ e e oo eee oo eee e oo e e e e

s “N'

s

F B %) 49 RAME B

B

F iR A Fik Aok KAEALR] R AR B R L KIS A S4k

AT 8 FRET XA RGP ENEEEFT k..

P SN g e S R UL g 2 S DO

—F e HRTHEALT ..
MBEF)EDZENSEREFGEA ...

EF AKX TR RIBLE B TTIEAME R ZETETT e cee o ee et e et e et e e oot e et e e e e

WEAH
ETFRETF R L B F %2R

bk s T 45 £ F 6 ST AL B Skt 5 AL
2 MRt
EF R TRGITH EARF

R A B vl R L N SO
TR 05 BIRAME LI LT G HIT coe cee vee ver eve eee eee een eet et eet eve wan vt s s e e e eee ees
LB B AR IRFE A e cvreer et e et et e e et et s e et e et et et e e
TSI Fk B ATEABMRIFEF e vevver e e e vt v e

o FRAR

AT, & AR, F e (135)

ot W, B, K F, Emm (140)

RS, E MK R A (146)
MHEAR, B A+ (150)
I 4, FE k(159
~E %

* 48, ¥ e, K-,

B, TR K, Fikg (159)
Ik, FH R 163)
RANR (168)
B (174)
A—F (179)
FE4E, B2 E, FHA K FUBY
X< T
WAE, KEL, AEL, AEF (189)

A (194)
Rk, F, 200
AT R, F e, RO, B, B R (206)
I8, AR, TR B AT F, 4 F (210)
X BE (215)

CPRIRSE RT AR B E, T4 (220)

R, R, ERE, AL R, KT 4 (227)
ETE ¥ 2 O

& RCRRIE, R4, Rure (231)

o HBSFMHER o

ATREGMRE § LETH L Z RO S BE

B P E a0 2 O
EM R SERERA o

AU AT TR T o covinssivns son snoisssissoiine vis sonivsogassions ans o isniass

o ik
A FUAXL089 3 B s

ORI, BB E ) FBh, R

T A&, EX%, 47 % (240)

1 (236)

AR, B, 8% ik (246)



Contents

o Summary and Comment o

Research on Status and Development Trend of Prognostics and Health Management for Military Unmanned Aerial
R 11 (1 F—— Luo Xiaoliang,Tu Long,Wang Haoxu,Wang Xiaojing,Hu Zhenfeng,Yu Fankun,Liang Xiubing(1)

e Test and Fault Diagnosis e

Construction Technology of C-band Base Station Multi-target Telemetry Network........... Huo Zhaohui,Xi Li(6)
Fault Analysis and Improvement of Excitation System in Hydropower Plant..............ccccceninnis Li Dayan(10)
S/X/Ka Band Satellite Ground Station UAV Test Calibration Design...........ccccoecevvvrieerrinnees Xie Lingna,Wang Huai(14)

Research on On-line Cable Fault Location Technology of Rail Transit Power Supply System........... Ma Yibo,Shi Yong(20)
On Line Fault Monitoring of Fast Arc Extinguishing Switch Based on Multi State Perception Monitoring Technology
............................................................................................... Cao Haiou,Meng Yihua,Huang Xiang,Cui Yu,Pan Qi(24)
Design of Railway Frequency Shift Signal Detection System Based on Zoom-FFT Technology........... Li Yongyan(29)
Portable Aviation Circuit Board Test Device of VI Curve Based on FPGAL........c.ccoceeiiininieinenreeincseeeeseiseieeseeees
........................................................... Yuan Rong,Zhang Ziming,Li Jinmeng,Liu Liangyong,Zhou Yongjun(34)
Simulated Acceleration Testing of Intelligent Workshop System Based on Digital Twin...........ccceeevvivireennnns
................................................................. Cheng Kegiang,Lin Jiaquan,Yang Dongyu,Dai Qingyun,Wang Meilin(39)
Measurement of Airplane Surface Rotation Angle Based on Coincide Algorithm with Three Points...........cccocoveererrvrennnee.
.............................................................................................. Duan Shukai,Li Xuhui,Wu Xi,Pan Zhihao(45)
Study on a Data-driven Intelligent Fault Diagnosis System of Spacecraft...........cccoevivireininccinnciinnciinicinicene
.................................................................................................... Li Zhi,Jiang Yue,Cai Feihua,Chu Houbin,Zhang Liye(50)
Design and Research of ECG Signal Real-time Acquisition System Based on ARM and WIFI Technology...................
.............................................................................. Zhang Hao,Sun Yuan,Wang Zhigang, Wang Huanhuan(54)
Design of Metal Surface Defect Detection System Based on GMR Sensor..........cccoeviieinicininiciinieiniiciicinne
....................................................................................................... Li Chao,Zhang Zhijie,Han Ning,Zhao Chenyang(59)

e Control Technology e

Design of Flow Field Control Software for Ejecting Transonic Wind Tunnel...................... Han Yifei,Feng Nana(66)
Research on Indoor Positioning and Point Stabilization Control of 4WD-4WS Wheelchair-Bed Robot............cccccueeeee
................................................................................................................ Li Xiuzhi,Yang Yu,Jia Tong,Zhang Xiangyin(71)

........................................................... Zhang Huijuan,Yao Yanyan,Liu Jianjuan,Wu Caizhang,Chen Hongmei(77)
Design and Implementation of State Baseline Control System for On-orbit Spacecraft.............. Chu Haiyang(82)
Design of Irrigation Control System Based on Fuzzy RBF Neural Network Algorithm.............cocovvvvieiereereiniiiens
................................................................................................................ Zhang Lina,Lu Xutao,Liu Hao,Li Jing(87)
Design of Multidimensional Video Monitoring System for Industry 4.0........ccccceevvvreviirennnnnn. Han Yahui(93)
Research and Design of Water Saving Irrigation Intelligent Control System Based on FDRE.
...................................................................................................................... Sun Simin,Dong Yuxin,Lii Yang(97)
Design and Implementation of Time Serier Controller for Launch Vehicle Based on MOSFET...........cccoceveniencinicrnennenens
....................................................................................................................................... Jiang Liangwei,Ji Haibo(102)
Research on Power Control Strategy in TT&C Link Between Satellite and Ground
............................................................ Zhu Zhiyu,Sun Linge,Wang Xiaoyang,Zhu Lin,Tian Yulei,Liu Wei,Chen Tao(106)
Design of Interactive Control System for Upper Limb Rehabilitation Robot Based on Force Impedance Model........
.................................................................................................................................. Cheng Fan,Dong Yuxin(111)
Design of AC Acquisition System for Excitation Control of Synchronous Generator..............coceeeveerereereeerencns
............................................................................................ Wang Jing,Song Xiaoru,Gao Song,Wang Kun(115)
Research on Multi-objective Constrained Transverse Semi-active Control Algorithm for High-speed Trains..................
......................................................................................................................................... Chen Chunjun,Chen Rentao(120)

e Military Equipment Technology in Measurement and Control e

Acquisition of Missile Fault Diagnosis Knowledge Based on Incomplete Information of Flow Graph....................
..................................................... Liu Zhaozheng,Xiao Mingqing,Hu Yangguang,Li Jianfeng,Wang Jundong(126)



Development of Test System for Meteorological Channel of Shipborne Radar...........cccocoovevivevirinieinicireieeene
.............................................................................................. Zhang Bo,Chen Yanshen,Zhang Jian,Wang Xinzhou(130)

o Test Software Engineering o

Design and Implementation of Remote Control Software for Wafer-Test Prober Equipment Based on NI-VISA......
...................................................................................................................................... Du Kaiyuan,Yuan Jun,Lu Xukun(135)

® Design and Application e

Design and Implementation of Three-dimensional Visual Campus System Based on BIM + Cesium................
......................................................................................................... Ye Na,Yan Yuxin,Zhang Xiang,Dong Lili(140)
An Optimal Solution Algorithm Combining Simulated Annealing and Single Parent Genetic........c..cocevervenennnne.
.................................................................................................................................. Wang Haihong,Li Lin,Liu Li(146)
Research on Machine Translation Algorithm Based on DNN and Rule Learning........... Tao Yuanyuan,Tao Dan(150)
Design of Intelligent Coordinated Control System of Short-term Traffic Passenger Flow Based on GIS.....................
.................................................................................................................................................. Wang Wei,Li Yan(154)
Design of Launch Vehicle Electric Experiments Information System Based on IETM..........ccocecevvviiniiniininenns
................................................................................................... Wang Dan,Huang Hao,Cheng Ce,Yin Lugao(159)
Research on Integrated Support Information System of Wind Tunnel Power Resources Supply System..............
...................................................................... Zheng Juan,Luo Changjun,Ma Yongyi,Wang Xiaofei,Gao Hu(163)
An Improved Genetic Algorithm for Resource Allocation in Container Clouds........................ Zhang Songlin(168)
Research on Semi-Physical Simulation Platform of QUAV with Model-Based Design.................... Yuan Yuan(174)
Target Extraction Technology of Uav Remote Sensing Image Based on Image Segmentation.......... Zhao Yisu(179)
Research on Path Planning Based on Cellular Genetic AlgOrithm..........ccoeovviiiienieiiiiiieece e
................................................................................................................... Li Changhua,Shi Ruxue,Li Zhijie,Zhang Jie(184)
Robust Parameter Identification of Photovoltaic Arrays Model Based on Genetic Algorithm and Nonlinear Programming
...................................................... Zheng Yinyan,Hu Guiting,Zhang Zhengjiang,Yan Zhengbing,Zhu Zhiliang(189)
Neural Machine Translation Method Based on Sentence-level Contextual Content...............ccceu.. Yang Jiao(194)
Shock Hammer Recognition Based on Semantic Segmentation and Spatial Context Information....................
................................................................................................................................ Jia Liye,Han Jun,Yu Hongfei(200)
A Model Design of a New Automatic SNow Sweeping RODOL...........ccovivueiririiirieiieieieieieeeee e
........................................................................ He Long,Pan Jiangru,Zhang Cheng,Zhen Shichan,Li Xiao(206)
Application of Machine Learning in Satellite Telemetry Data Analysis and Modeling............ccocceuveueiivniivininieniennennns
................................................................................. Wang Xu,Du Xiaohui,Chen Changlin,Fu Yu,Yang Tao(210)
Design of Feedforward Compensation System Based on Embedded Space Optical Communication System.....
............................................................................................................................................................ Liu Xiaoxing(215)
Design and Implementation of Visual Analysis System for Exploring the Difference of Functional Brain Network.......
.................................................................................................... Zhang Zhenxing,Wu Yadong,Liao Jing,Wang jiao(220)
Design of Forestry Monitoring Network Architecture Based on Wireless Broadband............cccocovvvevnieininiennineinne
....................................................................... Lin Hai,Shen Dunliang,Wang Dongyang,Shao Chao,Zhang Zijian(227)
Research on the reset noise suppressed Based on Wavelet Transform.........coooevvererienieininenienieisenesceecseenen
...................................................................... Pan Liang,Zhang Tianyao,Liang Mingshan,Deng Panpan(231)

o Test & Evaluation Technology e

Agent-based Spacecraft Autonomous Health Fault Simulation System Design and Verification..............ccoeeeeereeereeeniennee
.......................................................................................... Fan Yanfang,Li Ruijun,Zhou Xiaoling,Cheng Hongjing(236)
Design of Bonding Quality Evaluation System Based on Image Analysis Technology..........ccccocevverireincnennenne.
.......................................................................................................... Wang Xinde,Wang Wengqiang,Zhong Feng(240)

o Intelligent Instruments and Sensing Technology e
Design of Multichannel Minimized Recorder Based on MAXI10.................... Zhu Zhibin,Ma Youchun,Bao Aida(246)



VAL S ]

7

20214 $29% F18 (552688) Computer Measurement & Control Vol.29 No.1 e

B AF&T 1993F 6 Jan.2021 (Series 268) Monthly Started in 1993 ¥

]

J\I?krﬁlnj %m /»»»F]Ei' %E%me .E
RESBIEE: 244 ¥

RECER RUEREBHF) - &

Todk TAHN LRz EE% THR TRE IR X888 R & ff F #F0 HEX Z%8%
AR IR AA%F XK Ko TR X g xLg £EF FaE B A RZE FREE
F 4 £l kAW K OF RN T Kk HUE 2 W R RLX KRz KRR EAR
Rz th—H HEH REX ¥RRK Z# & B B & 0% BLE RFY

FERM: YERAA IEEARAH Competent Authority : China Aerospace Science and Industry
ENEM: FEAENAGNEEEH %3“47}‘(17%4;—\ Coporation Limited

REEA: GrENES ) 254 Sponsor:China Association of Computer Automated
B H & HENasNES &4 Measurement and Control Technology

# K. 244 Edited and Published by:Magazine Agency of Computer
2| . HEHG Measurement & Control

E $o. HAH Senior Consultants: Luan Enjie Academician

Bl £ &, I Zhang Liigian Academician

HSTRE, A Director of editorial committee:Pan Xudong b
Yt N, LR EEA FE 4E DG Deputy director of editorial committee:Xi Quansheng
B, bR ERE ERE TS RARA T AR E Publisher: Xi Quansheng

RBLARED . 100048 Deputy Publisher : Xiao Dengwei

T 45 =, (010) 68371578 Chief Editor: Gou Yongming

45 58 ¥, (010) 683715564 12-23
I~ & 8. (010) 68767886
£ E.: (010) 68372068

Deputy Chief Editor : Meng Hancheng

English Editor : Yang Lisheng

Address:4th floor, China Aerospace Mansion, No.a8
Fucheng road, Haidian district, Beijing 100048, China
General Issue : Beijing Bureau for Distribution of Newspapers

B FHR#E: ck@chinamca.com
BRI www.jsjclykz.com
B Rl dbm AR

and Journals
Domestic Distributor ; All Local Post Office in China

BERITR: LERAXTH Code Name: 82-16

WA & 2EENEA Publication Number :

[FEEEWHIE: XETIH) FA81795(1-1) ISSN 1671-4598,CN 11-4762/TP

i P GHEMMEE D) 254 Overseas Distributor : China International Book Trading
# 5. 11001085400059612076 Corporation,P.0.Box 399, Beijing, 100044, China
FFRRIT: BT B R IAT Overseas Postal Code Name : M1480

HEREHHR: 202141 F25H Publishing Date :25th /Jan. 2021

RfERiE: EEA Domestic Price: ¥ 45/Each

AR RERE SN

ISSN 1671-4598

= ISSN 1671-4598

g i 1 MEXS: 82—16
IBRSS wﬂum ESMRS: M1480

= CN 11-4762/TP H‘ H




