F3E Bel

Re#MEALE5R

Journal of Tianjin University of Science & Technology

Vol.31 No. 6

2016 £ 12 H Dec. 2016

DOI:10.13364/j.issn.1672-6510.20150129

ETFiEMiEtRE EIT EESHIRFET EAR

FRER3E, HERE
(R R 7815 2 EyBe, K 300222)

W E. ABRIEFMRE BIT FR 54, KA 8 A A4 dsAnst 22 4u48 B ik 49 £ ARk &A= Tikhonov E 4L FE
SR E R AL B T e st F TR R, B oL, M BIT ERRAER, - RF AP ka0 P K6, ARE 8 FHRm Ak
8958 3L, AT B T ARG RELST AR IR R e RASE 70 ~80 K, ENALE F e BULEE A
0.01 ~0.1. 4 7 ¥k Lk £k, T3 EIT B, A3ttt RN A TIEM AR S AR T ERROXRE
AN AT R RGR T R B e T T A Hdl b PR AR F 3 SRR AR — A B LA IR R, A BIT B R 230
PR Z 0 #3358 IR,

K4 EIT 8 SRS, sk, Tikhonov IENIALIAD:; TFNFRIE

FESES: TP391.9 XEFRERL: A XEHS: 1672-6510(2016) 06-0064-05

Parameter Selection Method of EIT Algorithm Based
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Abstract: To select the parameters of EIT algorithm objectively and accurately, a novel approach was proposed to decide
the number of iterations of the conjugate gradient(CG) algorithm and the regularization factors of Tikhonov regulariza-
tion (TR) algorithm. Eight evaluation criterion were employed to evaluate the performances. Firstly, we encoded CG and TR
algorithms respectively based on a circle EIT forward model, and obtained the solutions of each algorithm. Secondly,
according to the definition of the eight evaluation criterion, the optimal reference values of the algorithms were obtained. The
iteration number of the CG algorithm is 70-80 times, and the regularization factor of TR is suggested between 0.01-
0.1. Thirdly, the EIT images were reconstructed with and without the reference value and compared. The quality of the im-
age with the reference value is more satisfactory. After modification, the proposed method provides an objective assessment
for the parameter selection of the electrical impedance image reconstruction algorithm, which lays a foundation for EIT im-
age quality evaluation system.
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Fig. 1 Performance index curves of different iteration times

H T HEEWHAER 1 BRSSEER R AR
TE 0L, E A bR ROBE AR, M4 55 vT LIS 2]
R

FEUGARXT IR 2E Er BEIEACUES N2 3R B0
B, X4 N>50, IS ; 2 N>85, i R/
(N=100, Ex fH>} 0.607).

BEURAROC R AL r BB AR B 0 2 08 4504 fin
e, 2 N>20, SEHE; 24 100>N>70, r {HAH
I, B 1 (W =100, » {4 0.899) .

SERABALEE S BEIEA B hn 2 B £ 3
R Y N>60, BEHINSEE ; 24 100>N>75, S {EJLT
AAE, HiKBIHK (N =100, S 0.551).

PRUF . R A FEI%E AU EIE I BRI AAE.

fERZE Ep MIEFCREE MAE[-0.263 4,
-0.018 5]/ MiEAS k..

rHER R BEEARECE I 2 I BOE i
M N>60, FEIRGENE ; 2 N>T5, FIH TR/

SMETEAE D Bl AU I 2 B/ N 3
2 N>75, WNER/N (N =100, Dg#T%) .



2016 4= 12 H

PRIGgHE, 55 JETIFN 8RR EIT kS B0tk £ 67 -

WEMEIIRY R BEIEACUREE I 2 IR0 4 3 ik
e, N>90, 3l Z fie/h (N =100, Rag 1HH
0.231).

KL RRE S A8 AR B SORTH: il 28 B A s AR K
JIN ARG [ DA S , AT T 22 AR B[ 70,
801X [A] A , FE AR QLR A8 hn 3 S B B AR

T AR FIR G, BT X4 E B HARR RS, 7E
Matlab {5 ELEFREE RS2 & 2 Firs i RS

M 2 ATLAE H - 3 Rk AR B R a5 R 50k
REFE PRI SRRV A1, SEARRECH 70 B, Th
BN, AR PR, R REY
N =100 B}, FHEEUR M TR EEAL T N =70, (HIHFE
FRSR AN E] 2508 A, SE B N = 70 AT LAk B AH Xt
O e

b

(a) N=10 (b) N=70 (c) N=100
B2 ARERXEBEHVERES

Fig. 2 Reconstructed images with different iteration times
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