


YIQI YIBIAO XUEBAO

$39% F11H 201811 H

B X
fERAERHAR
B F R R REEIR G JBEE  vevveereertrerrrraenreressmnissiiitsietier s e s et netee e XAR X4l
£o BB PRI E S HUCE RS AMERERR  «oreerrererrrerer e %R HREA
T R SSk E E IE I BEBEE I B S AT «roeererrrvemsemrmmennarerrnennnnnnne BEN OB O£ B B
ETHRM BRI R TR HIEZETTEE  ooeereerrorrrreererrmerreesnennninns WEP EEE Kok
ETRRSHAEI BB BIRSTEAL oo
HTPUTTAEFS SRR R PR T AL ERIEELE  -eeeeeerrrereeomrirnnreenmiintee et csniinaree s 1T
BRIIR S Y T e BRI R EIERE T - -rerererrererrrrerens g B OkPME BER
B BERAS B IR AE B PR RE BB AOHLIRITSE  cvveerreorrrerrrrmrnerressnieies e, B T
Bk iR IR T S ERBILEIARIIGL oo it EM X B
HEF ALK/ TR REEEISH L - ¥ T OEHRH FE&FR
ETF Buck-Boost AT EIIB A TR corevvrrermeerssmminmiii XFE 5 TL4E
RENES N
InP &5 5 BRI B P B IR AL IR T G AMHT «oeereeerreremeremmserrssenensmnannnee B EEER INER
EFRERDEGEBRRAEESFTETIEE i, F E IFR
ETBRANE IR BHTLARIBREEELE oo & B ¥ O M
ET BB IREIMETTEEBFLT  crrerreeereorerrreemmmeeennies s TR OKTE B W
R O S £ BE TR | B3R BT FTIFEY vevvvevennrnemnenereseesmnnnnsninnennens T RAeT HER
%?K%EXX%EX%@HB‘JE%%?&%E%& ................................................ Y 5 M
B EA
HFRERDZ A FHEEE LR HEER M oo v
AR 22 W R TE R T IR BET A BT wvvvevreersrmemneneecmmmnnreennin e EWE BEN
HT ARG SRS BB vreeereerrerrmemmmiiirre e KR WREE
BEMBRYEEERMAERIE e SRR Ul RS
et U AN =] [= gVt S AT e Sy el 2 Yo o PP PPN WEEE RME RBIEf
BRGSO AIHRE
A A PCE E RS S S S BE T EE G BIBE  weeeererremsanemrnermnanaseenssnnnnnansianeene ke RBE
AMMEESEIF REER VNGB RAT T BRI oo
T AT ERSZIIGEANTE A SEEBTHEE e 28t W B F &
ARNESBGRLE
B ERARSH B ERTEIE e SHN WUE TEH
£F DPMM #1 MRF 8975 3 3R R IEE T MTBE R RN E] oo vverre v 1| #4 B
L RBEMIRESTE SRR SHETM oo s
A /NERE R A BT IRFE B BT T AFE]  cooereverrrerrrenr e B E. AR Bl
BT EAIREERBH R RGRRIIIY oooovrreeermmmrrre et
MFEBALA T B R EH B RIGARTE «rrver ettt L

EXRE
ZEHRA
N
K T
¥ 18
XF
K
wmon
SR
& H

EHA
L3 3]
7T
K IE N
E—H
wEE

ERE
e
REE
30
= K

WK
JELF
pUEE

Hiak
{REERE
KEAR
ZFEM
o3
XK

¥ F(1)
B (1)
fERZE(19)
Btz (28 )
FEEHE(35)
kKEE(43)
ERM(S1)
Rt ( 60 )
BIARR(70)
X #i(79)
WELI(87)

PIEISE( 95 )
P& (103)
& #(116)
i B(125)
FHEH(133)
B HE(140)

£ F(147)
£ W (155)
AR (163)
B %&(172)
X e (180)

A EM(188)
REE(195)
FHEHE(204)

MR (214)
BRKEE(222)
* FE(232)
= F(240)
S F (248)
FAER(258)



CHINESE JOURNAL OF SCIENTIFIC INSTRUMENT
VOLUME 39 NUMBER 11 NOVEMBER 2018
CONTENTS

Information Processing Technology
Summary and perspective survey on digital twin technology = ««--veeeeveeees Liu Datong, Guo Kai, Wang Benkuan, Peng Yu( 1 )

Denoising of second order derivative polarographic signals of multi-metal ions based on improved EMD  cetecrerracrecronnserenneracsiniisncncacacsnnnens
.............................................................................. Zhu Honggiu, Chen Junming, Li Yonggang, Zhang Min( 11 )
Calculation and analysis of harmonic magnetic loss in transformer core model «----- Zhao Zhigang,Wei Le, Wen Tao,Li Xiaoxue,Ji Jun'an( 19 )
Peristaltic pump accurate constant volume method based on frequency curve optimization ==ecsrersrersersrsrnessssrctesirnncrisiicrorcronerconnnacsscness
...................................................... Zheng Guoliang, Yang Chunhua, Zhu Honggiu, Li Yonggang, Chen Junming( 28 )
Evaluation of insulation state based on the combination of analytical hierarchy process and TOPSIS «+eevcecererrerees Zhang Ning, Cai Jinding( 35 )
Sound source omnidirectional location algorithm based on four-element microphone array =~ +=+«e==c-ee+ Xing Hongyan,Yang Xu, Zhang Jinyu( 43 )
Performance analysis of FBG wavelength demodulation system based on mathematic model =~ =x+reereserraacracerrereciciniciseiriiiciiinrinnieneiinninne:
..................................................................... Niu Hang,Zhang Xiaodong, Di Fagui,Sun Wenlei, Wang Hongwei( 51 )
Research on spiral propagation mechanism of electromagnetic ultrasonic guided wave in pipeline — resssevrosresncercesenrcnrarissninriieiraieisstiianaes
....................................................................................... Yang Lijian, Xing Yanhao,Zhang Jia,Gao Songwei( 60 )
Research on the quantification of defect in the nondestructive testing of pulse eddy current —=r<ssssesssrrmrrrereereariiiiiiiiiiieiiieciieeiariiiaiecen.
...................................................... Liang Yuanyuan, Yang Shengsheng, Wen Xuan, Yin Hong, Huang Lecheng( 70 )
Gear fault diagnosis method based on iterative empirical wavelet transform -+ Xin Yu, Li Shunming, Wang Jinrui, Yi Pengxing,Liu Jie( 79 )
Hierarchical equalization scheme based on Buck-Boost circuit — +e==«ssseeeereececaeaeins Liu Zhengyu, Xu Yajuan, Yu Chao,Wei Zihong( 87 )
Precision Measurement Technology and Instruments
Design and analysis of the thermal field of InP high pressure single crystal fumace ++++++++++++ssrrsserernmmmioninieareetetteittett e
............................................................ Liang Renhe, Zeng Zhoumo, Sun Niefeng, Wang Shujie, Sun Tongnian( 95 )
Study on angle value subdivision method based on the idea of gene MUANT SCreeming  =v+++++rr+ssseresrerunsserenrnnreeetntiiie ettt
.................................................................................... Wang Lei, Ren Qimin, Han Jichao, Zhang Hongxin(103)
Part hole group position algorithm based on path segmenting optimization  --<--- Li Bing, Li Yang, Sun Bin, Long Xingyuan, Hou Ying(116)
Research on error compensation method of attitude and heading based on zero velogity =+++++++++=+sssssrssrarsmnrasssaesensnemtiiiiiiieeeee e
.................................................................. Wang Ping, Zhang Guangpeng, Yang Bo,Zhang Yanshun,Zhang Lu(125)
Research on the extended application of Abbe principle in the angular measUrement area =+=+++=++==s++ssreumsrsessrmuuiierrene e
............................................................... Jia Huakun, Zhao Huining, Han Liling, Jiang Yizhou, Yu Liandong(133)
Three-axis attitude determination from incomplete two vector observations »+=«+=sseee+ Tan Caiming,Gao Xiang,Xu Guozheng, Chen Sheng(140)
Sensor Technology
Solar wireless sensor node energy prediction based on long-short term memory — »+rrerersreeerarrieiiieiiieniea, Cui Sujin, Wang Xue(147)
Developmer': and application of single mode Lamb wave linear array transducer «-«+------- Jiao Jingpin, Yang Sufang, He Cunfu, Wu Bin(155)
Gas information rapid sensing based on model identification =~ +oevreeeereeecees Zhang Handong, Luo Zhenglei, Wu Yuxiu, Shao Weiwei(163)
Multi-parameter sensor for hydraulic oil pollutant «+e+=+eceeesereses Shi Haotian ,Zhang Hongpeng, Gu Changzhi, Wang Wenqi, Zeng Lin(172)
Design and modeling of three-dimensional tip clearance optical Probe «=+==sssssssssesesseterttentretimitiiiiiii s
............................................................... Xie Siying, Zhang Xiaodong, Xiong Yiwei, Wu Bing, Liu Hongcheng(180)
Intelligent System and Artificial Intelligence
Method and system of wearable fingertip force/tactile feedback with dual-channel -++ Mo Yiting, Song Aiguo, Qin Huanhuan, Yu Yuqing(188)

Human pose estimation and its implementation in scenario interaction system of rehabilitation training «+<ervveseerses Tang Xinyu, Song Aiguo(195)
Gait stability criterion based on functional cognition of human walking system «++«s«+++esssreserasesuiartttmiieie i
..................................................................... Wu Xiaoguang, Yang Lei, Wei Lei, Liu Shaowei, Wang Tingjin(204)

Vision Measurement and Image Processing

Hybrid semi-dense visual odometer algorithm for mobile robot +*+ Zhu Qiguang,Peng Yingchun,Dong Huiru,Cao Yunze,Chen Weidong(214)

Unsupervised object segmentation of high-resolution remote sensing image based on DPMM and MRF »-vreereereenrercerieriniiniiiiiiiiiiiiini.
.......................................................................................... Liu Shangwang, Hou Wangwang, Zhao Xinying(222)

Global optimal hybrid active contour model based on three dimensional reconstruction of lung tissues «teecsserseesseesirrrnnieen...

Pulmonary nodule segmentation combining wavelet energy and Hessian shape index «+++++++s++seesstesssnsurrseniniiiinntint ittt
..................................................................... Feng Bao, Zhang Shaorong, Chen Yehang, Li Changlin, Li Zhi(240)

Quality inspection of lighting system used in surface quality inspection of brake pads +++=r--ssreeerseeiciinienenne Xiang Rong,Xu Hansheng(248)

Full-field deformation measurement of wind turbine blades using digital image correlation +»+e+sesererseeres Wu Rong, Liu Yi, Zhou Jianmin(258)



(R URFEH) FLtEARBERS

7™ Editorial Committee of Chjnese Journal of Scientific Instrument

E % (Editor-in-Chief) S84k ZHANG Zhong-hua

Bl E 4 (Deputy Editor-in-Chief)
FE B WANG Wei-qi #:3$ XU Yun-zhong E T WANG Xue

% R (Editorial Committee Members)
Arkady Voloshin (USA) Brian Lee (USA) Christoph Busch (Germany) Enbang Li (Australia)
H. K. Kwan (Canada) Huosheng Hu (U.K.) Jan Verspecht (Belgium) Jong-Chul Lee (Korea)
John Gray (UK.) Kwei-Jay Lin (USA) Katsunori Shida (Japan) Masayoshi Esashi (Japan)
Nakanishi Masakazu (Japan) Omar Elmazria (France) Peter Ott (Germany) Philip Dolan (UK.)
Philip Leong (Australia) Quanmin Zhu (UK.) Rami J Abboud (U.K.) Rolf Johansson (Sweden)
Shili Liu (USA) Shinji Ohyama (Japan) Shizhuo Yin (USA) Takayuki Furuzuki (Japan)
Wen H. Ko (USA) Weijie Wang (UK.) W. Q. Yang (UK.) Yongping Xu (Singapore)
Yong Yan (UK.) Yoshio Nikawa (Japan)

SRR (Hong Kong of China) # & 5 (Taiwan of China) #3154 (Hong Kong of China)
FHE DELE e EXR ExP EEE ERE R & 4+ M HX¥% A BREME
BEE @M% BRF ARR KA NEE XEE BMER F 8§ FEY £
R—2 RER RERE KFH ks KR KEWH KL MEE MEE KA BER
BB BRBIY BREEE WEHE B KX A B B R BRR %P REKX RER KXW
BRE REN BRMR K4Mh REW ¥ W ¥ ¥ ZERT LB & M ¥AK REE

#4781 E 4R (Executive Deputy Editor-in-Chief) B{ERS YIN Jia-li

* 5 (Senior Translator) X kR &gk

X
% £ % 18 (Editor in Charge) ®FiiE EXH

€) =EITRKS (E) BOMT  SXBHLHN

< TERENENT o L R LR A ) S R T
& aFPEANERRER o E M B ORT)
M‘a“ % .? j& CHINESE JOURNAL OF SCIENTIFIC INSTRUMENT
#394 #1118 2018411 A (Monthly, Started in 1980.2)
YIQI YIBIAOXUEBAO (A # 198042 A 4] ) Vol.39 No.l1l November, 2018

EERL. PEAREEADS Competent Authority: China Association for Science and Technology

EHRAL. PEMBNUEES Sponsor: China Instrument and Control Society

REIME. (B URERY REM Editing & Publishing: Editorial Office of Chinese Journal of Scientific Instrument

#H K. R Director: WU You-hua :

HHBIEK: BIEX Vice Managing Director: GUO Ya-wen

W i ARPRREIAFERE79S Address: NO.79 Beiheyan Street, Dongcheng District, Beijing, China.

WBEL RS : 100009 Post Code: 100009

# if: 010-84050563 Tel: +86-10-34050563

&  H.: 010-84851365 Fax: +86-10-84851365

E-mail: ¢jsi@cis.org.cn E-mail: ¢jsi@pcis.org.cn

http://yqyb.etmchina.com http://yqyb.etmchina.com

BARRT: RASMEER)EREM AR Domestic Distribution: Tongfang Knowledge Network Technology Co., Ltd.(Beijing)

WHNRLT: PEHEREBERBEAR Abroad Distribution: China International Book Trading Corporation

B R LWEERFIREPRIARAR Printing: Shanxi Tongfang Knowledge Network Printing Co., Ltd.

ISSN 0254-3087

97770254°308184 mn"

BRgG—EZHERHES: CN11-2179/TH WHPRITRS . BM0240 BRNEN: 100.005¢

tONAELAEE L

http://www.cis.org.cn




