S
H X
o SR SFID o
F AR ATEIRILR] LK e e e e e e e e RBR T AT, & &, RARIE (1)
o M SHFEISH o
PRI AR ERET ARG A MK GBI EARER, KA, ERE, AT R (6)
BT HARMIRAAAR B R RGRIRAZ R G BLRIAF T v o ee oo e e e
RO, E et RER, RIUK, F R (10)
H T AFA 5 6 ML LR A M KT G TEF B e vev e eee e e e e e e e e e s
ARG, R R REL )
AE A3 B AFARRT AT B T TEFF R e cer e e e e e e e e e e W B EIE (18)
J T IADE Sk 6 ARHHE 3k I B AR IIBTT o ov oo oo RS EE, AR A (22)
E ot & S D E -V 5 U o 3 I~ - = < 3 X))
K TFAEA 69 ) Sk E RN 7 ik
R, LEE G E, X A, £ E2A(32)
AT A s Feshannon o) £ 454K % 5 hof T HE B AZFAEFT oo oo vee v e e
K, T F, PR E(36)
FTNFCH) KA R R A R A LA M F R . SRE S, B4, R B, TR (41)
ETFHRNE ZASMGHERN T e RG22 F, 2 RL(46)
ER A FAAMBE T R G RATAN I H KA. .. A E, R W, HEE, FamR (51)
EFZBYN TR AB S BRI EE R B I e e e e e e e e s
B A, M B, R T, A, A A& (59)
S S — M 45 F AR EL W A& S b9kt AT iR, 3 R A, ZRE (60)
o IZHIFAR o
A FAd Hoo W %89 B R4 A8 B 48 ] A Ge3RT o oon e v e e 2 B (64)

m*“

W9 5 BT ANAE ] B GiAF LT oo e e e e W R A, 2 R, TN (68)
FAMA QKT ST HEE I e ATE R, T MG, A, BT (72)
P R R Ve S E - ) & IS« [ = I & S - S-S N G )
i FE % [ R A2 Y F) 32 R AR e e BEPUE, EEF (81)
FAEABNAINETRIZR G RT M, R, REL I &, kb (8Y)
K R8I & W & R ARAT AT A IR A S5 B AR - e B3, 2R (88)
JEWILFEHAR T O HEMNBAGRAXEIE ARG o PR E L RO02)
o EERGMEHAR o
MK I KIS IEN T BRARACAT TG oo BRI, TR (97)
o MBI o

F IS BN B LMK A5 B8 OGS T ATF D e e e en et e e e et et e e e e e
TFRE R A A B 6 E, TEX002)
BANBEAMLFVRF 6 LAzt ag kit B F. A #, Tk 8, D&, A = (106)

a3 :M




o EitSRA o

T SYSLEMVUCTAZE T IK e oATF J0 cor oov er een een eee ee een een eee ee een ee ee ee en en eee e e e e e e e e e e e e e e s
F T AEARAN Bk 0 W M B FLARBCAZIRITF R cov cev e e eve eee es e e e ees ees et e e e e e et e e e e o
T B 3B T T R R IR D 2 IR T TR et et et et e et et et e e e et et e e e et s s e e e et et e e e s s
BUE BRI AE BB T T cov e oer eon e et eon e et een s et eon e et e s et oo e et e e et e e
R AN S R P IO AT & -0 s G
EE N & T P e o i B
% BF R R T AN E G AGTETE B L cov e eee e s et e s et e e et e e e e e
T RIS % 5 IR R 64 SABAT AR TRA 7 e e e
IR L B TR BB B AT o cee e e e et e e e e et e e e e e e e e e e e
. T AHUAT AT [ 08 T T BEFEARARAL oo cve e er et een ea eee et et en et et eae aes et ae e e s s s e e e s e o
COTOMUBE AR T2 BT AL I 2 5T Hh v e cee er cee et e eee et e et en e et e e et e et e e et e e et e et e e e e
K7 He 3% P REID S AR 2 A AR A 5] A FTE T cov oev ee ee en ee e en e et s e s s e s s s
P RAUEA TR T T G35 FHLE FLFE I e cvn ee con eee et ce eet et e set et e et e ees et e ees et o ees et e et e e e
e 4 F A B AR KPR A RGBT R v e e oo et e s s
RATIRIEAZ BAAE TT 2 G0 3H AT 5 To T ov er ee et et et et et et et et et et et et et et et et et et e e e et e e e e e e e
o R B A FETBAT S A HREE ZE oo, e ot oes e et e et e et e et e et e et e e et e e e e e
ST A A SVMEE B3 5] B R 602 A BB e e oee oee o eee oo eee e et e e e
FIEHCIEAL K L MIIE B IR FIE A 7 T e cer ev e een et cee et et e et e e et e e e e e e e e e e
KA B AU BB AR AP B 20 5355 cor e eee e eee e et e et et e e e e o
FF R A B ) ABNE B BB FEAZHLE] v evreer es et e e e et et e e e e e e e e e e o
KT AR Bk AR 0 R T IRAE FER (QGA) AT oo vov e eon e s e et e i et i
—Fb N P ABALIS AGTIR AL AT ST,
SOl I e N R A % & s TR

ATFLEZHREAAZTNZ

B IR e cev een e et e e et e e et e e et s s e e e e s

FLTFZYNQUYALS K DAL B BT B A ZETZTT oo e er e et et e et e e et e et et e e e e e e e

B2 o, 3 TR SRR o b S B AR AT EALHT R ov v e e e e et e e e,

F TR R 4 49V 26 T 255 3R AATET AR TD v e e et et et et et et et et et et et et e e e
o RBRSIFMEEAR o

T Webtd il 8 A AL TFAET FLIEA TEIUBF T «ov ven e eee ven e eee e e et e e e e e e e e

T IR AR I 6 AR L T F RG] FE R TT v e eee een e eee een e e e e e oo e et e e e e e

AR ZBIRIERFIE R T ILE LA JT JH o et ot it et et et et et e e e et et e e e e e e e e e e

o BREMBEEBEA o

e R E (111)
3 %, mKiT, w R (115)
F O F R R 0120)
CEROAR, AR, R R, B9 (124)
e R BK, B EAE, FAR) (128)
WA, I 2 3 K AT T, ZE(134)
e B MG AR R, FMEB S, RE R (139)
R Rtk L, E®, X &I (143)
e RIEE IRE AL TR A (149)
FHH, BBk (155)
e RBRL B O F(159)
E A 2 8, Rdedh, B R (163)
F H, FRAE (167
X A%, FEA, T O, RiFER, RFEH AT
et B (175)
AR, M (179)
&K R TR AT, B H(184)
oo B BT R AL (190)
G R, AR, G R, R OB, R ORI (198)
e TR, S K BRBEAK (203)
e By B, B F, BEE(208)
e FRA L TRALE, X AR, R R (213)
e FRPUIR, FRAREA, R, £ (218)
fThLFe, B4k, AR, 4 U4, B e (222)
e BR AR )RR, SR 45 (230)
AR, 7 N, RIEAR, 3| LEF, SR G (235)

WA Z ) #, AR, TR, K R (240)

o ML B, BBRIE, R F A (245)

e B e B B T AENS (249)

e BEE @R, ATEX (254)

T = Y45 I S 35 A W SR A AR T FE IR R S I e e e e e e R R RNR RARA, B E, 04540 3R (259)

B L B R A = b OO
F T BAK G ) AT B ABARIT BEIEIE B GBI or cve cen ver ee cen een et cen et e e et e een et e ean e e e e e s e e s
UVHL AL 3T EPHUEG B H) 5 BL ) FTE T <vv ev von een ee won eee e cen ees et cae et e et ses ot eas et e eas e o een et eae eee e e
T 3938 A IR T FEAB R A JETALGE T v e cvreen et et e e e et et e e e e et e e

iR B TR (263)
e e AT ETIN (267)
e e EL I FBRAT (271)

ZHGE A B, REE, A F, ERAQ79)




Contents

e Summary and Comment e

Survey on Technology of Mobile Robot Path Planning............cccocceviiniiiiiiiiiiiinniiiiiicceeee
.................................................................... Song Xiaoru,Ren Yiyue,Gao Song,Chen Chaobo(1)

e Test and Fault Diagnosis

Design of Intelligent Factory Information Collection Node Networking Capability Test Platform.......
........................................................................... Huo Yonggiang,Lin Xincen,Wang Shenglei,He Wei(6)
Application of Network Communication Technology in Measurement and Control System of Supersonic
Combustion Tunnel.............cccoceenne.n. Zhang Kai,Cao Zhihong,Xia Linshi,Song Wenxiao,Qi Bin(10)
Design and Application of Virtualization Integrated Test Platform Based on Secure Private Cloud
.................................................................................... Yin Lugao,Chen Ce,Li Fan,Chen Zhihong(14)
Research on Attitude Measurement for Non-contact Targets Based on Binocular Vision...............
........................................................................................................... Xiao Peng,Zhou Zhifeng(18)
Application of JADE Algorithm in Track Rail Joint Irregularity Detection..........cocouvveeeernninnns
....................................................................................................... Qin Wengqi,Yao Huiming(22)
Research on General Automatic Test Platform for Aviation Equipment............ccooevvviiiiiiiiinnnennnns
................................................................................................ Wen Yongming,Yu Fengxiang(26)
Measuring Method for Smoke Emission of In-use Diesel Vehicles Based on Machine Vision.............
............................................................... Liang Jingpu,Wen Guojun,Gan Lu,Wu Dan,Wang Yudan(32)
Fault Diagnosis of Rolling Bearing Doppler Disturbance Based on Automatic Peak Search and Shannon
ENETODY. ettt Yuan Congzhen,Fang Yu,Hu Dingyu(36)
Design of Tire Pressure Online Detection Device for Aircraft Landing Gear Based on NFC................
....................................................................... Deng Zhiyun,Lu Hongwei,Zhao Yunfeng,Chen Geli(41)

Fault Detection Based on Sparse Dynamic Principal Component Analysis.........cccceereereenienieenienns

Wu Guobao,Song Fan,Chen Dejun,Deng Xifeng(51)

Measurement and Analysis of the Corner Motion of Large Scale Fairing Separation Based on Three-

dimensional Photogrammetry.......... Gao Yue,Du Wenlue,Li Hongwei,Long Xue,Wang Libin,Hu Xin(55)
Design of Failure Diagnosis and Health Management about S-band TT&C Radar...................

............................................................................. He Qian,Liu Yang,Dai Chao,Wu Yanjun(60)

e Control Technology e
Design of Hospital Intelligent Security Control System Based on Ad Hoc Network................. Li Lin(64)
Simulation Design of Quad-rotor UAV Control System............. Yang Zeyun,Li Meng,Sun Qinpeng(68)
Variable Gain Schedule Control Law Design of UAV Within Full Envelope
.................................................................... Fu Guogiang,Wang Lipeng,Wei Yachuan,Niu Xiaobo(72)

Design of UAV-oriented Ground Mission Monitoring and Control System..........cccccccvevvevereniencnnen.
.................................................................................. Liu Hongjuan,He Ruofei,Wang Jing,Li Yan(77)
Research on Multi Ramp Remote Cooperative Control Technology for Expressway...........ccccueen....
.............................................................................................................. Li Kailun,Wang Jianjun(81)
Configuration Display and Monitor System Based on Complex Parameters................cccceovvinnnnne.
................................................................. Zhang Liye,Chu Houbin,Cai Feihua,Guo Jing,Jia Changwei(85)
Research on False Information Behavior Recognition and Control Technology in Intelligent Device
INCEWOTK ettt ettt et Wu Shan,Li Yuexin(88)
Design of Embedded Remote Control System for Sorting Robot under Virtual Reality Technology
.................................................................................................................... Xie Xuejun,Xie Feng(92)

e Military Equipment Technology in Measurement and Control e

Research on Optimization of Fault Injection Method for Testability Verification Test................
........................................................................................................... Yan Shigang,Qi Yafeng(97)




o Test Software Engineering e

Application Research of Host Control Software in Integrated Measurement and Control System............coviiiiiiiiiiiiiiiniiiiiiee,

................................................................................................................................. Yu Dahai,Yuan Jie,Bai Liang,Xiang Jun,Ding Jingyi(102)
Design and Implementation of Host Computer Software for Mobile Robot Visual Servo Systems..........cccccccvvcuruneenns Qiu Xiang,Chen Xu,Liu Andong,Yu Li(106)

® Design and Application e

Research of Automobile Radar System Based 0n SYSTEIMVUE.........cciiiiiiiiiiiitiieieeet ettt sttt st be st ebe e e Jiao Anxia(111)
Research on Internal Resistance Parameter Extraction of Battery Based on Extension Correlation Algorithm...........ccooieeiiiiiiiiiiiiiiiiiicieeeee

...................................................................................................................................................... Si Wei,Feng Changjiang,Huang Tianchen(115)

An Adaptive Sub-fusion Integration Classification Method................oooiie Li Min,Li Hua,Cheng Maohua(120)
Research on Distribution of Feature Points of Track Images..........cccooeereiriininninicinerceeeeee Li Pengcheng,Zheng Shubin,Peng Lele,Li Liming(124)
A Radio Fingerprint Extraction Method Combining EWT and Component AnalysiS................... Zhang Min,Luo Zhenghua,Huang Jiangang(128)

Interior Noise Signal Reconstruction Method Based on Wavelet Transform and BP Neural Network...

.................................................................................................................................. Yang Dongpo,Wang Xiaolan,Guo Hui,Liu Ningning,Wang Yansong(134)
Design and Application of Multi Element Meteorologic Observation UAV System........... Hu Peng,Wu Guangsheng,Sun Weizhong,Zhang Zhijian(139)
A method of Traffic Sign Recognition Based on Cascade and End-to-end Depth ArChiteCtUIE. .....c..eoiuiiiiiiiiiiriiiiieiceecr et
................................................................................................................................... Fan Xing,Shen Chao,Xu Jiang,Lian Xinyu,Liu Zhanwen(143)

Evolution of Newly Generated Debris from Geostationary Satellites’Collision............ccecvevenee ...Zhang Haitao,Zhang Zhanyue,Chen Song(149)
Li Chaoqin,Peng Xiaotao(155)
Design of C919 Airborne Data Real-time Processing SyStem........coiiuuiiiiiiiiiiiiiiiiiiiiiii e Wu Haidong,Nie Rui(159)

Two-stage Path Optimization of UAV’s Patrol on Transmission Towers Considering Obstacle Avoidance...

Research on Fast Recognition of RFID Multi-label in Intelligent Manufacturing.............c.cooe...... Wang Tao,Wang Qi,Zhang Ruwei,Ma Yifei,Pei Jian(163)
Chang Qing,Luo Qingsheng(167)

Study of Locomotion Planning Algorithm of Hexapod Robot Walking over Irregular Terrain.

Research on Portable and Quick Inspection System for Batch Small Satellites.. .Liu Jieqiang,Li Tiantian,Wang Peng,Song Hailong,Xu Shengfa(171)

Design and Implementation of Flight Test Information Management SYSLEIM............cccoiiiiiiiiiiiiiiiiiiiiiei e Xu Qian(175)
Discussing the Identification of Suspected Vehicles by Tire Traces in Traffic AcCidents.........coeoveiririenieinincnieieeseeeeeee Zhou Qizhi,Yang Wei(179)
Research on Generalization Performance of SVM Incremental Learning Algorithm Based on Selective Sampling............cc.cccuune Yu Yan,Xu Jie,Chen Qian,Yang Yan(184)
A Hybrid Data Classification Method Based on Mining Information of Data Pattern Structure............cccocveeveoeerenieinenereeeennes Wang Huiyu,Gu Suhang(190)
Research and Design of Data Continuous Protection for Scale Computer Cluster........ Zeng Fa,Ma Yuxin,Zeng Guiming,Liangjun,Ronggang(198)
Optimal Traffic Path Planning Based on Structure-variable Discrete Dynamic BN.........cccocoveiiininincncnnn. Chen Haiyang,Chai Bing,Huan Xiaomin(203)
Research on Hybrid Quantum Genetic Algorithm Based on Vehicle Scheduling..........cccoeveviiininiienenciceeiee Yang Yue,Bai Shiyu,Yin Xuefeng(208)
Selection Analysis and Structure Design of a Small Amphibian Robot..................c.cee. Luo Qingsheng,Chen Yinfei,Liu Xingdong,Zhu Chen(213)

Design of Petroleum Pumping Unit Virtual Maintenance System for Disassemble and Assemble Training..........ccocoeevvuiiiiiiiiniiiniiieiniiieniceniee e
.................................................................................................................................................... Cai Kaijun,Zhang Weiming,Zhao Hongfei,Shi Lei(218)
Experimental Study on Venturi in Wet Gas Flow Measurement...............eeeeeeeeinniniiiiiieeeeeeennn. He Canyang,Gu Jiaqi,Zan Yuanfeng,Yan Xiao(222)
Design of Simulation System for the Sensor in Areo Engine Based on ZYNQ......cccooeiiriiiniiiieieneenceeeeeen Zhang Cheng,Liu Xiaoguang,Ni Jifeng(230)
Research on The Smart Substation’s High-Density Prefabricated Optic Cable and the Modularity and Standardization of Its Welding-Free Fiber Distribution
................................................................................................................................... Qiu Xinjuan,Fang Zhenze,Wu Congying,Liu Wenxuan,Guo Yachang(235)
A Cross-Domain Authentication Technology Based on Consortium Blockchain in V2G NEtWOrks. .....c.coveueuiriiieininieiiniieietcse e

............................................................................................................................................. Liu Donglan,Liu Xin,Chen Jianfei,Yu Hao,Zhang Hao(240)

® Test & Evaluation Technology e

Research on Implementation of Universal Effectiveness Evaluation Simulation Architecture Based on Web.........cccoiiiiiiiiiiiiiniiiiiic e
....................................................................................................................................................................... Li Bin,Wei Wenshu,Ma Xiaoyuan,Zhao Yanwei(245)
Study on Power Degradation and Service Lifetime of Photovoltaic Modules Based on Damp-heat Test.................. Fan Jing,Qian Zheng,Wang Jingyi(249)
Implementation and Typical Application of Big Date System for Spacecraft Test.........cccoeveeiririeenncnne. Wang Jianjun,Xiang Yongqing,He Zhengwen(254)

e Intelligent Instruments and Sensing Technologye

Design and Implementation of Low-power Water-meter Based on Three-dimensional-matrix Photoelectric Reading Circuit..........ceeeeeeiiiiiiiiiieiennn.

................................................................................................... Chen Zhongku,Niu Xiaomin,Zhang Linsheng,Sang Xiaotian,Li Yuewei,Hu Bin(258)

Design of a Zero Value Test Baseband Signal SOUICE........cc.coueiiiriiriiiiiiiiitiiititee ettt sttt ettt eeaeene Xu Qian,Gong Haibo(263)
Research on Remote Intelligent Monitoring System of Power Consumption Information Based on Embedded System..........c.ccccoveenennnee He Xinzhou(267)
Research and Application of UV Digital Prilter........ccuuuiiiiiiiiiiiiiiiiiiii et Yang Qiankun,Wang Xiaohong(271)

Design of a Low-power Transportation Status Monitor Based on Near Field Communication..........ccceiiiiiiiiiiiiiiiiiiiiiiiceiiceie e

................................................................................................................................................... Gong Jingjie,Deng Zhe,Zhang Yuxi,Liu Fang,Wang Jiale(275)




