


OB LT (2011)

O AR EHLIBT

OR—REZERFNEMT=8R OPEFRBARSTHMBELT RGBT

2] fa ® AH 1981567
e %ﬁﬁﬂ $34% #1208 (85261 %)
A—A,AHL Zidonghua yu Yibiao 2019512 A
TEQE. XRPFEFHEEEA Ny

HRAT H I
PENB N ERES — A
ARG, FRTYADLLE ﬁAﬁ*ﬁﬂ%?%ﬂﬁ&ﬁﬁE%%%mnﬁ&ﬁ*&Q R
BRFARAT | s . 8, L A JF D
RRFADLLL SRR EE—RLRG --ooeeeeeeeeeremmnnnnnes AWE.F B.E Z,%0)
HhgLr. LETEDLES RERESRESE
Wi astEs MR REHMNERRERRITS IR oooveereeeeenn WA E, F LT
LAEEAKES —FE R REREHRENRIT e ¥FE . F H KIE,F016)
WRE EBLER ETFEHENOEIRE REN/MREEH
BMRUN: (BHLSUEMRBE | s xR Fim THE ¥
: + :f ;Z i £F PLC WRBABMRGEIT oo RER K, RLA,F(29)
RESE. & K XEE B T8 0 H T A 0 o PO A B SR B 9T R iR it
FELBRERE. A B GG | s P OAK B, %E%(33)
REEER. = 0 MANFERETLEBEBIEH -oorooerrreneennnens EhA,E OAFXR,F(39)
AIRBEENSEA
ARMAE: (022)23015608 PNEBABEEESHEMBRBTIT ooeeeeeerens BARY # KE i, FAS5)
; ':""“?0*:2;2‘3‘;2125’6213:"6582 BOISED | g T @ BRI BEANGRBARRHTE oo % M, fA1549)
i, RRTABRFAAE 0 S RMERSHRLE
. 300060 SRS R EEMBREB ovvereenmeenseenenes R, ERF, K B(53)
B FHB# :2dhyyb@vip.sina.com ETRARREHNBRBSRTLREE QAW B --ocooeereereeeennees 7488 (57)
it ;www.zdhyyb.com EATRSBRERNBESBRRL
‘;wg:;&y;;m ............................................................ AR, A,L &, F(61)
com

it . ETFTNBUKENEEALRNEENRSNA

P B ik B, BTk, E¥E, F(68)
KERAK T REHEOBENERGEAR

e N 1 . 2 & e O P U S P TP FARE R £ THH F(T5)
ERFET S, ISSN 1001-9944 REGRM SRS
ER%—FS; CN 12-1148/TP .

. SA-KM RBF #Z2 M & 0% E 2
FARRETE. BTHE T 2T B #%M»ﬁﬂﬁ}{ﬂiiﬁ&ﬁﬁwf’ﬁ;ﬁﬂ%

120103 T B L LA, I£F 12 F,¥(80)
EhRG. FRTBHRHREGR ZRENRBEGH FPERBBEOTIRGHI ooceeeirrcennne B, KA (84)
BRiTR. 2EBEHBHKE S5 KRR
WEKS: 6-20 BB 22 4 75 5 26 7 W 38 R 5 o B9 1
RA&T: FERREERGRE | s £HM.F B F B92)
ARSACKRIIBE) | o e e Y

ESMRE . MO4145 T W=HRFERS HEBRE
B B, REGGMPEEMARAT | oo WA E  #K(98)
BREH. 12.00 T/H 2019 SE B E IR ceveorerrorarasesioteiosistissiosestserssssstsssssssssscssssossssossonss (A-F)
HEBM: 8A25A PATIEAEBHCN 12-1148/TP * 1981 * m * A4 * 112 % zh * P+ ¥12.00 * 10000 * 19 * 2019-12

—I—




O X E M £ ITHM(SA,INSPEC) © 3B &5 B ¥ U W(CSA)

O(hEMH £ X HiEE)

AUTOMATION &

INSTRUMENTATION
(Monthly since 1981)

Lrdd Ay Ny
EEa
B-Aa,8%1

Vol.34  No.12
(Sum 261)
Publishing date: 2019-12

CONTENTS

Thematic Studies and Reviews
Double Redundancy Design of Lithium Ion Battery and its Management System for Manned

Submersible <ceceserieniciiiiiiiiins SONG De-yong ,YANG Shen-shen HE Wei-wei,et al(1)
Development of Integrated System of Theory and Practice for Pure Electric Vehicle
................................................... GUAN Li-min,LI Qiang,ZHANG Yi et al(5)

Control System and Intelligent Manufacturing
Design and Implementation of Small-scale Spinning Missile Electric Rudder Control System
........................................................................... YAO Qiu-shi,LI Li-jing(11)
Design of a Power Battery Temperature Control System
LI Xue-yun,ZHANG Ju,CHEN Xiao-bing,et al(16)
Force/Position Control of Multi-manipulator System Based on Backstepping Method
LIU Jian-liang YU Jin-peng,YU Hai-sheng,et al(21)
Design of Control System for Pickling Line Based on PLC
TAN Hong-hua,LIU Bo,SONG Wen-jie et al(29)
Research and Design of Precise Denitrification Control Based on Ultra-low Nitrogen Emission
WEI Xin,ZHANG Jing, ZHANG Pei-hua(33)
Improved Multi-loop Control of Two-wheel Upright Vehicle
WANG Ying-jie MENG Wei LI Ling-en,et al(39)
Artificial Intelligence and Robotics
Research on Robot Ultra-wideband Indoor Positioning System
YI Xian-jun ,PENG Meng,GENG Han-fu,et al(45)
Fuzzy Adaptive Multi-UAVs Formation Cooperative Control Platform
GONG Jian ,XIONG Jun-qiao(49)
Measurement and Data Processing
Design of Low Frequency Signal Distortion Measurement System
ZHAO Er-gang WANG Yan-fang, ZHANG Wei(53)
Automatic Measuring Instrument for Elevator Guide Rail Bracket Spacing Based on Em-
bedded Sys[em ........................................................................... HE Zu-en(57)
Alarm and Display System for Indoor Combustible Gas Concentration Detection
SUN Guang-min,LIU Jie MA Pan,et al(61)
Research and Application of Morror Surface Topography Measurement Algorithm Based on
LAl Xiao,MI Xiao-ling, CHEN Meng-chi,et al(68)
Research on Distortion Mechanism and Calibration of Underwater Photography of Dam
LI Yong-long,ZHANG Hua,WANG Hao-ran,et al(75)
System Modeling,Simulation and Analysis
Research on Transformer Fault Diagnosis Model Based on SA-KM Algorithm and RBF

.............................................

..........................................

................................................

......................................................

.............................................

.............................................

.............................................

Machine Vision

Neural Network «-cecceevceec. ZHENG Wen-guang,WANG Ai-jun , WANG Guan et al(80)
Study on the Decoupling Transformation Vector Control of Permanent Magnet Synchronous
MOLOE +++cvesesesrsersenscusesossossosnsonessensssassnss ZHANG Han-xun,ZHANG Yong-ping(84)

Innovation and Practice
Application and Study on Railway Anti-rush System Based on Fuzzy Neural Network

............................................................ JIANG Jun-tong,Ll Hong,SU Xing(92)
Research on Three-phase Unbalanced Distribution Network Loss Calculation Based on
RANAOMm FOTest «cvceeeeesercersrosrornessssuseserssenssersmsnsens LI Hong-xin,WANG Qing(98)

Sponsored by:
Tianjin Institute for Process Automation
and Instrumentation Co.,Ltd.
Tianjin Society of Automation
Edited by:
The Editorial Office of Automation &
Instrumentation
Chief editor:ZHANG Hao
Vice chief editor:CHEN Bing
Editor:ZHU Lin ZHANG Shu-ying
Ad-contactman:LIU Kai Sl Jiu-li
Network administrator:LI Ying

Editorial department phone:

(86 22)23015608
Ad department phone:

(86 22)23016582 23015623
Fax: (86 22) 23015614
Address:9 Huanhuzhongdao,Hexi District,

Tianjin, China
Post code : 300060
E-mail : 2dhyyb@vip.sina.com
http: / www.zdhyyb.com
www.zdhyb.com
WeChat offical account:zdhybw

Distributed in China and abroad

Publishing number :

ISSN 1001-9944

CN 12-1148/ TP
Ad-licence:

Business No. 1201034000061
Distributed in China by:

Tianjin Newspaper and Magazine

Publishing Bureau
Subscribing place:

All the post offices in China
Distributed abroad by:

China Intemational Book Trade Co., Ltd.

(P.0.Box 399, Beijing, China)
Post distributing number:

domestic:6-20  abroad :M04145
Printed by :

Tianjin Zhong-Tie Printing Co., Ltd.

Price: 12.00(US $ ) (Foreign)
Publication date:25th of each month

—I—

O(PEEARR (X))







