S
H X
o SR SFID o
AT T BRI BT s v e v e e R B AR, A (1)
o M SHFEISH o
A TPHMGY S FAA = RALRE B R EMARR oe  ATE L, 3 K, BEXH ()
A F Tent i 49 MK A BIL L BRI oo TR IR BRI, X R, &% (9)
F T BASHUN AT KAF B LRHUE BT s e vee s et e e et e e e e s e e e e e
e BIER WO X 3R, BAR, 414 (13)
WA Bk ZEAAMIBE R LB BRI A RER, EFR(18)
AT 2 ERHEARG L R L) T BT R TR e oo BRI, 4 B (22)
AT SR GBS AT AR Y, FRRE, 3R R, SRBE R (26)
B BK AR A MR v e oee e e e e e e SRR E, B L4E (31)
AT HE AN dE BEAANIE R LR R, OF, BT A, H34R (B6)
T IBA-LSSYMEY B 20 B A BEBIU B v e eee e e eee e es e e es e e e oo e e e o o
e RS, RO, TS, £ R H, EHF, R Z @D
L FFPCAMY &AL TR ) BARFDIR S A LRt e v oo v e e e e e
e X B BT B B R EY (45)
B A RGER A Ko E NG —F & TFLAR .. KR, hid, KeE, FEH# (50
LEABIA R KL BT E R e BB B, RIEM, B F (55)
o IZHIFAR o
BuckA! % 4% 33 3k 4 % B & B VIR ARAZH] o v AR TR BB F, AR (62)
Fi A5 2 B SR IEAR A R LARIT RIS BB e e e SRR, B 53, AR (66)
HEFRHEAE R BT F RAMR LREE EIERAER e W ARBRF (T0)
A FFPGA+104 T oA 52 it 2) Ak 42 K B iRt AR AR, RMRAE, o8, 2 3 (75)
A TFHTIZGPILE 0P E R BFRCTBES R R
e A SR, 2R RS (80)
TR BE R BE AL TE A FEARTEIZITETE 1o ovv ee e e e evn e e e e e e e o AR, 22 # (85)
KHe ) REANEK SHAE A A ITRIE R e BB, 31 2, R 00)
A THE B & RAREIR & B R AR . R, FRex, § UL FAR9)
RATIRISZE G A VI H R oo et vt R AR 2 (100)
o EERZMIZHAR o
—HERETRTORIEREE T RAEE R F R 1, BRA (104
FAERBRTREFEMNFT EEITE FI e o W FRFEE, £, JLRHE (108)
A Rz R B AR SR AATIE T AR oo A, TR (112)
FILFE TR R T P S B B I BRAG LR BEIE ot er et et et et et e e e e e RS R (116)
o MiXRHGTIE o
TG R RAGRRBMEERE ZR .. TFF, TRE, L% (120




H FLabVIEWE) K AR A KA o - F B A3 0] 52 BRI FL ..

IS T BT L A R ITE D v e eee e eeeeee et et et et et et et et et et et et et e e e

o Rit SR o

T TVUS B A A A B IR BE AL S AB T ov ev er et et et et et et et et et et et et et et et et et e et e s e et s e s s e
T P A AR B B E B AE TR BB BT e e e e oo e e et e e e e e e e e e e e e e e
B F AT I EIMEE B T TR o e e et e e e e et e e e e e e e B

F 445 B Wassers teind At 4t M %464 B 1525 .

B A5 3 B AUIE AT T JE AT BB TR T 3 wov oev et e e e et et et e et e et et e e e e et e e e e
— BAT B R A A REAIIEE T ATl o e cer e et et et e et e et et e e e e
FFMask RONNAG B AFIR A 5 22 1] AT v eer cre eee ee cee en e et e e et e e en e et e e e e e
T G A T2 G B AF T AR TR L F0 IR AR TR B er vt e et e et e et et e et e et e et e e e e e
B T R T8 A B B 2R 5 T T 3 oo oo e e e e e e e e e e e e e e e e e e e e e e e e e e e

H FFPCGASDSPHY X ShH A S R £ & %eikit ...

J T TAG-ABCH ik 64 3542 78 2 MR T 5] 2L ARFE AR v o e e e e e e e e e e e e e

A kb K FhAusE ik 5 44T
PR T S AEAR LT AN B G B AR T i e e
3 bR AESINSTE L B ST E T TR AT con cee er cee eee ee et et e e et e e e et s e e

EF BB E (ACO) BRA 5 B ATRACVTE B oo o e e e e et e et eae e et et et e et et e et e e e et e e
F FSoC FPCAFH T S8 EF R R ALK G T I e oo ev e et e
FE T NSCTFe Z 3] BAUAG SAR BT AZ AR B cn e eee ot et een ee et et een e e et et een tee et et een e ee et een een aee et e een e e

FEAE B BHERIZ & aBF T coe cvv ee een e een e een e eee e ees e ees e s e e e e e e e e e e e e
e Ot &R E 1D B X ) . BT
B TR DAL B TEdT 5 T s e oo e et e e e e e et e e e et e e e e e et e e e e e e
KA 2 A B T AR A 5 IRIEAEIAFE R I oo e e eee ee eee e e et et e e e e et e e e e et e e e e e e e

FAR LI KA BER BN RE

P R S e L € S & TR

KIE 3 264 R 4R A 0930t .
Xt Bk ot 4B oA 22 W - AL AY 22 T4 Bk B AT ..

o RISTEMIIAR o
— 7 RALPHMTR & R M 47 A 3Gk -F & 493t F AR A -

) B AE G 0 A B PR IR KR G 3P4 oo o e e e e e e e e e e e

o TREMBE SRR o

B TR G AL BA T ) S A B BB BB 5 FF 2K oov e e e oo oo e e e e e e e e e e e e e,
BHK B FACAE I ARBIUIE JEE BTG ov oev een eee e et e e eee e et et e e e e et et e e e e e e

£ W B 43 42 B B AR MABGR TS 2.

e AT LT B o e oo e et e e e e e et e e e e et e e e e e e e e
Iikk, EXR, A2 R, PEX, KRS, &
e BIRE, REA, ABE, TR AT, RE A (205)

T B ARERIZFETE v e eoe e e e e e ee e eee e e et et et et et et et et e e

ek R TRZ G AR M@, 2 S0k, BRE, 2R R (124)

AAET, X W, HEAR, L & (130)

24k, R A (135)

R R, kB KRS, RS (140)

ok, BAKA), F4RAE, E 3, A (147)
BT I M K ALAEAS B E I 56 e e e

AN, K fE,E F (153)
CATFR, R R, 2 A, F HEA5T)
BEE, Bk, HE 4 (163)
e FARBL EJE TR, TN BL(167)
e B BE AR OE, X)FFA (172)
B, ERA, E W, HARKR AT

S RERE, B 2 (182)
AN A, A, R £ (186)
RO R R, iR B R R, B (190)
ROAR, xRk, KRS (194)

%, RAE (199)

F b, 24250209
B REL R OF, T EHQLY)
EH, x| vh 4 (218)
Bk, B F, BAR, HHEE (20)
FRUAK, KRR, I, B 744 (226)
WRAR T, A2 AR (231)
&M, E16F (236)
o E A Q41
FER, 3 L—(247)

LTRE ), B BRAR (251)

LAREON, B 4B, AR R, AR R, 2 (256)

R, FARR, AR (263)
F A, Bk, B (267)

N =, R, BEEQ71)
REAR, RAEER, FHAIE (276)
AR R, T ARAR, A F 9, P A 7 (280)




Contents

e Summary and Comment e

Application and Prospect of Artificial Intelligence in China Aerospace...........cceceeeuveniienieennennns
.......................................................................................... Yue MengYun,Wang Wei,Zhang Xige(1)

o Test and Fault Diagnosis e
Research on Health Management System Structure of Digital Production Line Based on PHM
................................................................................................. He Junhong,Liu Sai,Xue Wenqi(5)
Test Case Prioritization Based on Tent Chaos............. Zhang Na,Teng Saina,Wu Biao,Bao Xiaoan(9)
Fault Diagnosis of Flight Control System Based on Belief Rule Base Reasoning,

Lv Yanzhuo, Xiao Minggqing, Liu Qiang, Tang Xilang, Li Jianfeng(13)

Detection and Alarm System Design for Underground Comprehensive Gallery Cover............coceoeveuee
............................................................ Li Chaochao,Wei Chun,Zhang Yuandong,Wang Changlong(18)
Research on Real-time Defect Detection Method Based on Lightweight Convolutional Neural Network
...................................................................................................................... Yao Minghai,Yang Zhen(22)
Study on Detection of Linear Track Based on Multi-Sensor Information Fusion

........................................................................ Qian Ming,Zheng Shubin,Peng Lele,Chai Xiaodong(26)

Research on Integrated Measurement and Control Technology for Launch Vehicle.....................
...................................................................................................... Wang Dongjun,Luo Yafeng(31)
Design of Measurement and Control System of Free Piston Refrigerator Based on Embedded
Microcontroller.............ouvveeeeeeenne. Fan Weicheng,Wang Feng,Li Yongjie,Huang Xingdong(36)
Soft Sensor of Photosynthetic Bacteria Fermentation Based on IBA-LSSVM.......cccoviviviiiiiiciccinnnnnn.
...................................... Zhu Xianglin,Chen Wei,Ding Yuhan,Wang Bo,Zhu Li,Jiang Zheyu,Song Yan(41)
Design of Vibration State Detection System for Vibrating Feeder Based on FPGA
Liu Qun,Hong Zhanyong,Cui Kun,Jia Xingming(45)

Development and Research of Distributed Integrated Measurement Platform for Power Optical
Cable NetWork.......cceovevierenieiiiiiencscseccees Li Daigang,Xu Likun,Zhang Xuhui,Wei Guoxin(50)
Design and Application of Airborne Software Testing Tool Chain.........c.cccovvveirieininciniciieirecee

Li Chang,Jiang Youyi,Song Yanxiang,Feng Lei(55)

e Control Technology e

Non-singular Fixed Time Sliding Mode Control of Buck Converters.........c.ccoeovereeneenienieneeneaneanne
............................................................................. Qian Ning,Chen Qiang,Yang Yu,Nan Yurong(62)
Load Real-time Tracking Refined Ammonia Desulfurization Intelligent Control System..........c..ccc.......
................................................................................................ Guo Lingmei,Ma Lixin,Liang Keshun(66)
Information Control Model of Wearable Human-Machine Interaction Equipment Based on
TNertial SENSOTS....eiiiiiiiiiiiiiiiii e Cheng Xiaofang(70)
Design of Real-time Dynamic Harmonic Monitoring Device Based on FPGA+104 Industrial
Control Panel.........ocooeiririciieiieieeecee e Du Junjie,Liang Junwei,He Lihui,Du Yang(75)
Bus Capacitance Fluctuation Equalization Control System for Cascaded Multilevel Inverters Based
on Cyclic Path........oooooiiiiiiiieeeeeee Zhong Bin,Li Gang,Zhang Xingcai(80)
Research on Path Tracking of Water Wall Climbing Robot.............cccceeveuee. Song Xuanxuan,Li Jing(85)
Thrust Closed-loop Control of the Large Scale Expendable Liquid Rocket Propulsion

....................................................................................................... Xue Wei,Hu Hui,Wu Xiaoping(90)

Research on Phototaxis Control Based on Gradient Adaptive Extremum Seeking Algorithm.......
.................................................................. Cao Muhan,Li Changhong,Cao Kai,Chen Chaobo(95)
Integrated Safety Monitoring Technology for Flight Test............. Ye Bing,Xu Qian,Hao Zhao(100)

e Military Equipment Technology in Measurement and Control e

A Sound Recognition Algorithm for Gun Control System under Interference of Strong Noise..............
................................................................................................. Zhang Lei,Yuan Bo,Zha Chendong(104)




Design and Implementation of Passive Situation Monitoring Scheme.............coceviviriiininiiniineiiiicicneee Zheng Shouduo,Wang Duo,Fan Qinghui(108)
Research on Method for Target Information Fusion Performance Inspection of Weapon Control System............cccuueene. Feng Nan,Zhang Li(112)

Attitude Correction of Vector Magnetometer in Measurement of Ship” s Magnetic Field.......occoovoiiiiiirioiiiiiiieieieceeeeee e Zhu Xingle(116)

o Test Software Engineering e

Growing Construction Framework and Implementation of Industrial Complex Software Systems.............. Yu Jingyang,Ning Dejun,Mao Jianhua(120)
Development of Measurement and Control Software for Gas Hydrate Electrical-acoustic Joint Detection Apparatus with LabVIEW......................
............................................................................................................... Zhu Tai,Xing Lanchang,Qi Yu,Liu Changling,Meng Qingguo,Liu Lele(124)
Research on Reusable Onboard Software Technology of Small Satellite...........ccooeeviviiiiieennn. Hao Jianing,Liu Chang,Han Yandong,Ma Lei(130)

® Design and Application e

Estimation of Arterial Wall Displacement Based on IVUS Image Registration...........cocueevuieriiiriiiniie e eie e Li Xinwei,Wang Yousheng(135)
Source Number Estimation Based on Improved Dispersion of Eigenvalues................ Liang Longteng,Guan Diling,Zhang Chengyun,Wu Tingjun(140)
Virtual Channels General Scheduling Algorithm Based on Dynamic Windows............. Rao Aishui,Li Yonggang,Zhou Jinbiao,Wang Yi,Li Qingmei(147)
Cloudlet-based Large Scale Mobile Cloud Computing SYSTEIM........c.cvveuirieuirieirieririeieieniete ettt eeieeenens Zheng Dongxu,Chen Yang,Wang Yong(153)

Image Recognition With Conditional Wasserstein Generative Adversarial Networks with Gradient Penalty.........c..cocooeririnininininiieeeceeeen

........................................................................................................................................................ He Ziqing,Nie Hongyu,liu Yue,Yin Yang(157)

Uncertainty Analysis of Slip Steering Robot and Pavement Identification Method...........c.ccccceeeniiis Bai Yangyang,Lv Hongbo,Huang Jiquan(163)
Design of Parking Guidance Information System with Voice Interactive Function..........c.ccoceeovviencncnennenne. Qi Baoliang,Wang Xu,Lin Yupu,Sun Yue(167)
Target Recognition and Spatial Location Based on Mask RCNN........ccccoiiiiiiiiiiiiiiieieeecee e Ou Pan,Lu Kui,Zhang Zheng,Liu Zeyang(172)
State Recognition of Pandrol Fast Projectile Fastener Based on Image Processing................... Yuan Wenxiang,Chai Xiaodong,Li Liming,Peng Lele(177)
A Line Order Detected Method Based on Color CONEIENECE VECTOL........c.ciueuiuiririeiiiiieieiiiieteie sttt es et enesenene Wu Zongsheng,Xue Ru(182)
Design of Engine Parameter Acquisition System Based on FPGA and DSP........ccccoiiiiiiiiiiiiniiiciecee, Sun Wenli,Wang Haitao,Cai Lei(186)

Path Coverage Test Case Generation Technology Based on IAG-ABC Algorithm Zhang Na,Zhang Wei,Xu Lu,Wu Biao,Bao Xiaoan(190)
Simulation Research on Speed and Torque Signal of Aero Turboshaft Engine..................... Zhang Cheng,Liu Xiaoguang,Zhang Weiyi(194)
Two-stage Context Convolutional Network for Small Target Detection In Wide-view-fleld IMages..........covvueuiiririiiniiieiiiieiete et
............................................................................. Wang Haitao,Jiang Wendong,Cheng Yuan,Yan Biwu,Zhang Zongfeng,Li Tao,Zhang Senhai(199)
Research on Inertial Coordination Alignment Method of Single-axis Rotating SINS........ Chang Zhenjun,Zhang Zhili,Zhou Zhaofa,Chen He,Zhao Junyang(205)
Research on Hybrid Multi-objective AGV Scheduling Based on Improved Ant Colony AlZOrithm........cceceeievivieiriciieiineinicece. Li He,Jiang Dewen(209)
Design and Implementation of a Fast Rubik’s Cube Solving System Based on SoC FPGA Heterogeneous Platform.............oceeeiinirinieiciininnseeccssseeieecae
...................................................................................................................................................................... Lu Shi,Zhang Zhiwen,Zhang Yin,Wan Meilin(213)
SAR Image Recognition Based on NSCT and SVIMi....ccooiuiiiiiiiiiiiet ettt sttt ebenis Gao Zhibang,Liu Yian(218)
Research on Solar Energy Automatic Tracking SyStem........c.ccvveueiriririeinininieiiieieecsiee e Ge Hailang,Zang Yong,Tang Youliang, Yang Kaicheng(222)
Application of Improved Least Squares Changepoint Recognition Method in Load Disagg@regation..........ccouiueiiieiiiiiiiieriiiiiiieeeiiiieeee e e e

.................................................................................................................................. Zheng Yilin,Liu Yongqiang,Liang Zhaowen,Li Zhuomin(226)

Design and Implementation of Video Retrieval System Based on Deep Learning..........cccoeevvveeeniiieeniiieienineeennnnns Yao Jinjiang,Cheng Yunquan(231)
Research on Near Space Plasma Vacuum Environmental Simulation TeChnolOgy..........ccuevriririeiiiniiniiieieiesieei e Fu Chunyu,Dong Yize(236)
Target Tracking Algorithm Based on Adaptive Gaussian Sum Kalman Filtering with Nonlinear Constraints.................. Xu Zhuang,Peng Li(241)
Design of Training and Assessment System for an Equipment Based on Virtual Technology...........cccoveeririeiiniiciinneinecceeene Li Yulong,Liu Wenyi(247)
Design of Integrated Data Acquisition SYStem fOr TEST-SILES. ... cuerveuirteririeririiietiieteiet ettt sttt st eeeneee Xing Gengli,Wang Xiaodong(251)
Pulse Cycle Analysis of Passive Neurons in the Pulse Coupled Neural Network........... Hao Jingshuai,Gao Yuan,Cheng Cheng,Qin Pinle,Wang Lifang(256)

® Test & Evaluation Technology e

Design and Research of PHM Top-level Architecture Simulation and Verification Platform For Civil Aircraft.........coooooiiiiiiiiiiiiiiieiieeee
............................................................................................................................................................. Zhou Changhong,Huang Jianmin,Zheng Liangyi(263)
Design and Evaluation of Mission-Oriented Military Aircraft Operational Effectiveness Flight Test.........cccccoovovireeeennne. Li Chao,Ma Xiaojian,Ren Xiaobin(267)

Research and Development of Vision Sensor for Health Service RODOLS......cc.ooviiiiiiiiiiiiiiiiciciicricccceeee Sun Bao,Yang Shien,Peng Zhangjun(271)
Automatic Inspection Device of Corrugation Based on Laser..........cccieiuiiiiiiiiiiiiinieiiiee e Zhu Chaogang,Yao Huiming,Gao Lijun(276)
Design and Implementation of Detecting Instrument for Certain Vehicle-mounted Network Communication Controller............covveeiviieiiiiiniieeniieeneee.

........................................................................................................................................... Zou Minghu,Wang Zhennan,Leng Yuming,Liu Dongfang(280)




