(AT s s o254-s087

N 11-2179/TH
QK2124017 S Rasiing

ag, [/ ’Z'/ % /' C
A Y - 4 -
AN K F IR

YIQI YIBIAO XUEBAO

CHINESE JOURNAL OF SCIENTIFIC INSTRUMENT

2021(2) 428 B2

Vol.42 No.2




XU FTFE]R
YIQI YIBIAO XUEBAO
EkEk F2H 2021%2A8

= /4
REMNEFRRS{LE
EEHEEIUAIREFTESTEIFLIL oo BER B #H
BOCIRERHMB AFREMALTTLEE e =EE K OB
NI SR AVLEE I RBRIR B IT T coooveveerererrrre i X FERTE L&
BT HEBRHEBREIEREERIEM o
T K¥HE S BeE@RTEM
IPSW 77k & FAEAE T IR SRR I AR ZS BRER P BIREA +oovvveeeervnenens B W HEK B O
HFRET ARG KL APU 7E3 RUL TR ik coceveenereniriii XA E
WHEEBA R R0 F W AARICREAY TR B MRS W I o oo B W E X BEHHK
TR shapelets B 1% HI 3 A MA MAMBSWOTEBIZ - oeeer KGRI BB
HEFEZEEKIESERIR R EUBRITTFIS oo =I5
Kl AR
T Kb R 455 R B 4R S8 R B 4R P EMAT AR5 BT ovvoeoee AXE KR S M
— R T(o’l)ﬁg§$rﬁ]@%ﬁfﬂgﬁﬁg .................................... IR Tk TREelF
RAE AR BB TR A BRI E o EEM FmE XEE
EYEEREN ,
AT E S A SRR TR ERERBEFTREBR e ZHENE 0
%?1%%%1%1%*%&59}\%&%*&@“7‘?% .................................... $ u[’q ?IEIIE Xﬁﬂﬂg
ETHESNEGEN AAS Bt REBBRMERE o H#%E BEE 5%
g%:fg g%m%ﬂmgg)\wﬁ%guﬁfggﬁ ............................................................ Ej"ﬁﬂﬂ
IRAZEASRULBF L E BT B RBIIFIS o HaH 2 OF
ETRKECIZMEFRHZMNE R FERWIEIRBIFFIT oo
TERABREBERBEEIGPLEEA TG oo K=&
BT BB E S AT ERBURAZII oo WEL ZELE BXMR
FAT W 3% B V& ShRE 1AL B A BIBRITRE AR IFET  covvevrrrereri B 4 M W
FEELERAR
Eﬁﬁﬁ%%%ﬂ@&fr%@ﬁﬁ .................................................................. %{%Yﬁ }yj\:’i’a
TR Z R FRKBERIMEITEE YL 2
%?mﬁﬁﬁﬁiim%ﬂﬁ%m%%iﬁﬂiﬁ% ............................................. ?1] IT [z)‘(%jl
TP E FIEWEFTIR BRI e BAVERE X/
—FPEL T U-Net BRI ATERBAFL IR T v crevreereerrmcenermmeniniiieieaes M B ZERER x|
RFAB4RE) KDLV-DWSVDD lﬂ%ﬁ(ﬁﬁﬁiﬁﬁ?ﬂﬂ%%ﬁ% ...................................................
PN RES R REE R HWE BT H
ETHEERNHNAFTEEREIIRICEMFTEE o % B K
MKW S EGRNE
HETIECH AN ARG E N CIE PR ER e EtE e g%
HEREERE R SRS EREN MMM R LA oerveremererrnee Bzl T O

EER
7F
4 1:723
(A
B )
PREE
FaE
KSR

i

s
bl

HFABRRE

Gt

BIE(1)
HEZR(10)
%k WL(18)
& %(2)

B OB(33)
HEI(45)
E F(55)
Z= IB(66)
BRI 75)

M 38(86)
& BE(98)
SkREi%( 107)

BIEIE(114)
R (123)
TH(133)
SREEM(144)
RAEFE(155)
T HEH(162)
REE(171)
FHEEF (180)
B (189)

8 F/(197)
B f(207)
Z= #(218)
AT (228)
Bk (235)
£ O#H04)
WEH(257)

B #(266)

RIREE(275)
BrEA T (285)



CHINESE JOURNAL OF SCIENTIFIC INSTRUMENT

VOLUME 42 NUMBER 2 DECEMBER 2021
CONTENTS

Precision Measurement Technology and Instrument
A calibration method and algorithm implementation for isothermal titration calorimeter *-««-++* Ge Xiujie, Gao Ya, Li Dexing, Ge Guanglu{ 1 )
Self-calibration optimization method for laser tracking multilateral measurement ++++»+svesevser Li Xiaoyu, Lin Hu, Xue Zi, Yang Guoliang( 10 )
Design of a passive vibration isolation system for MICIO-NIANO SPACE CAMEEA +«++++<++*+=+# s tssrsmnrstttrerastestsstresnsa st ar ettt e asaarseaanats
........................................................................ Zhang Liu, Wang Tailei, Zheng Xiaoyi, Zhao Yu, Zhang Fan( 18 )
Concentration quantitative detection of micro-quantity liquid based on micro-cantilever =~ +=++eererrerarsarrcrnecnienenees Zhang Ze'an, Jin Tao( 26 )
Industrial Big Data and Intelligent Health Assessment
IPSW method and its application in the state tracking of rotating bearing degradation under variable working conditions — ==¢t-xeseererrsesanerrenieeeenee
........................................................................... Luo Peng, Hu Niaoqing, Cheng Zhe, Zhang Lun, Hu Jiao( 33 )
On-wing RUL prediction method of aircraft APU based on state space model ---+-- Liu Xiaolei, Liu Liansheng, Wang Lulu, Peng Xiyuan( 45 )
Labeled sample augmentation based on deep embedding relation space for semi-supervised fault diagnosis of gearbox = +er--reerrersermrrieereerieeeeeen.
.............................................................................. Lyu Feng , Wang Yi, Ruan Hulin, Qin Yi, Wang Ping( 55 )
Research on fault diagnosis method of axle box bearing of EMU based on improved shapelets algorithm et cssesaaeeereesnicreeiiiiinciirciiiiiiereen.
........................................................................ Song Zhikun, Xu Licheng, Hu Xiaoyi, Ren Haixing, Li Qiang( 66 )
Study on probabilistic principal component analysis fault detection based on full information of multimodal data «=+sserrererserrnererereeneereracienaees
................................................................................................... Li Yuan,Zhang Haozhan , Tang Xiaochu( 75 )
Detection Technology
Research on racetrack coil EMAT detection technology of metal forging defect based on the pulse compression technique «++=csrerreesrerrecsecaeerenanees
........................................................................... Shi Wenze, Chen Weiwei, Lu Chao, Zhang Jin, Chen Yao( 86 )
A unidirectional '[‘(0’ 1) mode elec\romagnetic acoustic transducer in pipeline ...........................................................................
........................................................................ Yang Lijian, Zhang Jia, Xing Yanhao, Gao Songwei, Zhao Lu( 98 )
Weld defect recognition method with magneto-optical imaging based on convolutional neural network resseestesererrerereesacreeriienccterrineiiiannenene
............................................................ Ji Yukun, Gao Xiangdong, Liu Qianwen, Zhang Yanxi, Zhang Nanfeng( 107)
Bioinformation Detection Technology
Research on combined solenoid wireless power transmitting system for gastrointestinal micro-robof «r=-eestsessmereeessemererrrrisniiicirnretieiiaenreeee

........................................................................... Jiang Pingping, Fu Wenhao, Wang Zhiwu, Yan Guozheng(114)

........................................................................ Li Xiang, Li Guozheng, Deng Mingjun, Wan Ping, Yan Lixin(123)
AAS design based on intestinal simulation and reconstruction of defecation Perception +++«+«+«+==ssrsssssssssnrasatietttettiiiiiiii s
............................................................ Xiao Dunxi, Yan Cuozheng, Hua Fangfang, Yao Shengjian, Dlng Zlfan( 133)
Milling depth control of lamina for orthopedic robot based on acoustic signals «+-=<+s=rreeeseerees Xia Guangming, Dai Yu, Zhang Jianxun( 144)
Research on key techniques for measuring the ratio of urine albumin to urine creatinine — «e+s==ressesesremraceeatiiiinricreriiicincertieeetttirracieenes
.................................................................................... Guo Hongzhuang, Gong ping, Wang zhe, Wu Zaihui( 155)
Research on gesture EMG recognition based on long short-term memory and convolutional neural network «:<+:«+>==+ Chen Sijia, Luo Zhizeng(162)
Interactive self-decoupling desktop rehabilitation training robot system ««-=«sseseesecsracrocaecanes Ouyang Yunxia, Li Huijun, Song Aiguo(171)
Epilepsy delECtioﬂ based on [he dyﬂamic Seleclion melhod Of EEG Channe]s ------------------------------------------------------------------------------
..................................................................... Ru Yandong, Li Jinbao, Lyn Xingfeng, Zhao Caihong, Qi Jingjia( 180)
Study on bioimpedance technique for the evaluation of cerebral blood flow autoregulation function «+ess==rerreserereersreerenuteeiecrerecitienrearnenses
......................................................... viesssseerieiiieneis Chen Jia, Ke Li, Du Qiang, Yan Yingying( 189)
Information Processing Technology
Design and application of high gain bluetooth antenna — +r+=+sssrerereereseeanaanes Chen Honghai, Sun Xueliang, Zhao Heming, Shao Lei( 197)
Long-term drift suppression method for electronic nose based on the augmented convolutional neural network —<=reeeserrererrereeiiceiicirmiiiinicneee.
...................................................................................................... Feng Lihang, Chen Ming, Zhang Wei( 207)
A denoising method for partial discharge signal of ring network cabinet based on dual-channel power level difference <seerreseeoersccrerrecesicerneeneee
............................................................................................. Liu Yuan, Kuang Wenkai, Su Sheng, Li Bm(218)
Wind vector measurement using dual sensors ulirasonic receiving array =~ ++r-v-e- Shan Zebiao, Liu Xiaosong, Lu Shenglin, Shi Hongwei( 228)
Image reconstruction method for electrical impedance tomography using U-Net ««++++=ssseersssuatammerttuiimnentittineetni e treiis e saaaee s
.............................................................................. Ye Ming, Li Xiaocheng, Liu Kai, Han Wei, Yao Jiafeng(235)
Research on fault detection algorithm of batch process based on KDLV-DWSVDD of variable blocks «<-ceereereees Zhao Xiaogiang, Mou Miao(244)
A fast iterative shrinkage threshold sound source identification algorithm and its improvement — =++sseessrseersseriaeonneterrienrrertiistornersiseness
........................................................................... Huang Linsen, Xu Zhongming, Zhang Zhifei, He Yansong(257)
A virtual element location method for uniform square array based on beamforming «--+ec+ve2c-- Liang Tao, Yang Bo, Zhu Min, Pan Feng(266)
Visual inspection and Image Measurement
High spectral resolution imaging based on filter wheel dual CAMmera system «+=++r«ssessssssssssrumneetten ittt ret ittt sttt e e nreaa e
..................................................................... Yu Jiakai, Zhao Jufeng, Cui Guangmang, Wu Chao, Zhu Junjie( 275)

Densely continuous detection of micro cracks based on feature reuse atiention and refined layered residual ccsrerereseesreesenereeirreieerienenniienen.

.............................................................................. Pan Yunlong, Wang Sen, Zhang Yinhui, Chen Mingfang(285)



(B URER) FLtEFEZERS

7™ Editorial Committee of Chinese Journal of Scientific. Instrument

(BIREEANF)

* %3 (Editor-in-Chief) Tk Bhtg

g8l ¥ 4% (Deputy Editor-in-Chief)
FRH * g BAA ® B wiEd & Ex EAK

% i (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 (U.K.) Kwei-Jay Lin (USA) Katsunori Shida (Japan) Masayoshi Esashi (Japan)
Nakanishi Masakazu (Japan) Omar Elmazria (France) Peter Ott (Germany) Philip Dolan (U.K.)
Philip Leong (Australia) Quanmin Zhu (U.K.) 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 (U.K.) W. Q. Yang (UK.) Yongping Xu (Singapore)
Yong Yan (UK.) Yoshio Nikawa (Japan)
Sk#EBK (Hong Kong of China) % 5 (Taiwan of China) #&%#4 (Hong Kong of China)
THE DE4E B EXRR k¥ ERE ER4E R B 4+ Bl HXH¥E ARE Bx4
4 SRHF mBR MKE XEE XEE FRE AER F OF FEL R & 22
KER KREE BIAR KIE Kk RERM KHEL FEE REER BALE BREXR BEE
PREAML BRiEE HEE B K A B ¥ R EER a¥Hh RER BREEBE KRB REsE
REYN ZMR #®/) REW # B H W ¥ F ZET #1LB2 7 B BEHF

178 F 48 (Executive Deputy Editor-in-Chief) B{ERR
# ¥ (Senior Translator) XJ# M EEkiE

# fF 4% 18 (Editor in Charge) F %

LB A FH]

¥4 %28 2021%2A4

YIQI YIBIAOXUEBAO (A #| 198042 A 41 %)

€) =ETR%S| (E) BLEH
o~ FEMRRET

AT
o ] 5 B R R ma ) RS Fil

&7, ERPEAHFERET b AT S BT ShHRI

CHINESE JOURNAL OF SCIENTIFIC INSTRUMENT
(Monthly, Started in 1980.2)

Vol.42 No.2 February, 2021

EERAN: PEMEEARDE
EHRAL: PEMBUEES

SIBHAR. (USUERER) MOt
K R
HHRHK: B

o bk ERHRBRXALFEKRET9S
BB 2D . 100009

B i%: 010-53389119

& H: 010-84851365

E-mail: ¢jsi@cis.org.cn
http://yqyb.etmchina.com

EHNERT: RFAMALT)ERERAR
WHRTT: PEREREBRASEAR

B R ILERE MR BRI R A ]

tRURLEE AL

http://www.cis.org.cn

MICONEX Z LB UERRES

R— R— — —

Competent Authority: China Association for Science and Technology

Sponsor: China Instrument and Control Society

Editing & Publishing: Editorial Office of Chinese Journal of Scientific Instrument
Director: WU You-hua

Vice Managing Director: GUO Ya-wen

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

Post Code: 100009

Tel: +86-10-53389119

Fax: +86-10-84851365

E-mail: ¢jsi@cis.org.cn

http://yqyb.etmchina.com

Domestic Distribution: Tongfang Knowledge Network Technology Co., Ltd.(Beijing)
Abroad Distribution; China International Book Trading Corporation

Printing: Shanxi Tongfang Knowledge Network Printing Co., Ltd.

ISSN 0254-3087

9%7 54730 ||H

3

ENE—ELEHRYS . CN11-2179/TH

702 8214
BINRITRS . BM0240 HAEH: 100.007C



