#40% 110 &/ L F O M Vol. 40 No. 11
2019 4F 11 H Chinese Journal of Scientific Instrument Nov. 2019

DOI: 10. 19650/j.cnki.cjsi.J1905621

TERENRRENMERWEBEMNZTEaMTE

JROOM? O ARBEEY EEXR,EFF H a7
(1. FEASER R FEL SRS TR B 200240; 2. FBASE KR ESTFHIS A i 200240)

 E.HAi LN S (WCE) BN s 16, BRI T Has & B kb i ERE . T ORI T 8 =4I B, L
BRI S R R | 25 /NG AR AR AR, AR LA S B BT A3 BT I, A AT T I PR N PR B AR BRI T
BRI S5 M BB AR ST S AR Y 15 1R 2k BB IR A e T S50 $4 A B S e T £ I A T %) SR 7 P sh 3, S U 5
BN B B S BRI (IR /N T 6% , W0l T BT AT vk AR P S A& BEM: % 1t 28 1B (BB 1Y J0 4 e 4 9 BT R A A TR ARG /N
I, A5 B A BEMRAR SRR E N 30 /s, 43 HEER N 400x400, 7 RILE Bl ] 45 i e N B i it 7 e R e i it , A T B i B0 12
B, AT AR AR T IS5 A 2R ] F Tt e S 2 ke B AR X 6 B R0 A AR A AR ST iR A& 1 T R 45
BT, I HLU 7 3] FH TSR it S AR P 9 2 BB 22 I 19 ELER S PR G S K

KR LA N B ; TR AR R AL G B BT iR & MR Ak s Ui 2k I B R it

hE4 %S R318  TH776. 1 XERFRIRAD . SCERIRGES . A ERREFERS R, 460. 40

Design of novel structure and analysis method for receiving coil of
wireless capsule endoscopy

Kuang Shuai'?, Yan Guozheng'?, Wang Zhiwu'*, Jiang Pingping'”*, Han Ding'’

(1.School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
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Abstract : Currently, the power supply of wireless capsule endoscopy ( WCE) is poor, which limits the detection performance for
gastrointestinal disease focus. A hollow 3D receiving coil is proposed, in which other modules of the WCE could be placed and the
volume of the WCE is reduced further. A single turn analysis method is proposed according to the electromagnetic field theory. The
induced electromotive force (EMF) and receiving power of the coil are analyzed. The uniformity performance index is proposed and the
optimization model is established. The optimal design parameters of the coil is obtained. An angle attitude rotation platform was built to
measure the EMF of the coil. The tested error between the measured EMF and its theoretical value is less than 6% , which verifies the
rationality of the single turn analysis method and the coil design. The WCE power supplied with the designed coil was implanted into the
intestine of a pig in vivo. The obtained image transmission rate is stably at 30 £/s with resolution of 400 * 400. The novel coil can provide
sufficient and stable power, which is used for the WCE to implement gastrointestinal disease detection. The single turn analysis method
can not only be applied to the designed coil, but also be applied to the power analysis of other implantable medical devices with altering
relative position and angle between transmitter and receiver. The proposed method can also be used to solve the electromagnetic
parameters, such as mutual inductance between transmitting and receiving coils.
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Fig.1 Structure of the wireless capsule endoscopy
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Fig.2 The module operation principle diagram of the wireless

energy supply system
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Fig.3 The distribution of magnetic induction intensity of

transmitting coil on the central cross section
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(a) Photo of the receiving coil
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Fig.4 3D receiving coil and a pair of single turn coils

(b) —Xf LT LR
(b) A pair of single turn coils

K5 Hlzk g sem) oy 2L aitl
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winding method
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Fig.6 The coordinate system of the receiving coil
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