$35% 10 HL T 5 AR 2 4R Vol.35 No. 10
2021 410 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION -89 -

DOLI: 10. 13382/j. jemi. B2003784

ETHREERNMABEEIRG = ER/ETIE

FHE# Lo Io#Y R Y mam'? Es T
(L REETW RS BT5ELTRYEE K 300387;2. REMHEEGMFE AR S RE R GLIE K 300387,
3. RERY: RS ASME T RS KE 300072)

O A R T A AR R A IS I L A ) RSO R 1 AR R &, AR RS B
R 29 =R ROCR 3 R E BT RO 2 )2 ) AR (R Rt 2 S S R G RO T, R SR IR (A4 (E
B0 77 % AT DA R A T (ELJE: bl 1 AR LT 23544 4 R 57 1 Jili 38 FL BELA7C T&1 4% (electrical impedance tomography , EIT) 321 5 AN HE
W), A B8 B R PSR E T3 VA ANE & BRI T e BIT = ZEd (B, Dabl, 48 Hh 2 T ot e BELTE O 47 (B3 2 | SE 3R A L
FRBC R, PR LA AP (LR R AR 308 7 T S 35 6 B A {7 AR ) AR RS 1R 22 L e AR (L R A A (R A RO AR N 2 2 2 33
FEAIR 5. 69% 3. 3% HE TR BRI AR A it ool v BELT — 247 (B 7% , RETE DN RO A BRIV AS PP T, HE— 20 f vy — 4k BB T
i S S MR Y LSS

KRR BT SR AR MR S R R A B ) — 4R EE it

FESES: R318 XEARIRE: A ERRAEFR LR 510.4010

Three dimensional interpolation method of pulmonary electrical
impedance tomography based on contour shape
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Abstract:3D lung information can help doctors making faster and more accurate diagnosis. However, 3D lung reconstruction is derived
from stacking of two-dimensional tomographic images. The quantity of two-dimensional images restricts the quality of 3D reconstruction.
Increasing the number of electrode layers could achieve more two-dimensional images. However, the calculation complexity is increased
and imaging speed is down. The inter-layer interpolation can solve this problem, however, the specificity and irregularity of human body
geomelry make electrical impedance tomography (EIT) lung images irregular. As a result, the traditional interpolation algorithm suitable
only for regular images which cannot be directly applied to EIT images. Thus, a three-dimensional interlayer interpolation algorithm
suitable for pulmonary electrical impedance is proposed. Firstly, the contour of the interpolated image is obtained, and then the pixel
value is interpolated with the corresponding point. Simulation and experiment verify that the relative error of the new interpolation
algorithm is 5.69%, 3.3% lower than that of linear interpolation and spline interpolation respectively. The three-dimensional
interpolation method based on contour shape can further improve the quality of three-dimensional electrical impedance imaging and better
reflect the real shape of the lung under the condition of limited measurement data.
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Fig. 1 Three-dimensional chest simulation model

with multilayer electrode array
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Fig.2  Voxel grid for inverse problem calculation
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Fig.3  EIT image reconstructed based on Tikhonov
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Fig. 4  Breast renderings of multi-layer EIT images
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Fig. 6  Contour interpolation process of interpolated image
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Fig. 13 Segmentation effect diagram of

different segmentation algorithms
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