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ABSTRACT

The EIT(Electrical Impedance Tomography) system is one of the methods for tomography technologies. The

EIT measurement is less expensive than other methods because the system is relatively simple and easy to

construct compared to other methods. In this study. the real voltage values were compared to theoretical values.

The rmse(root mean square error) of measured data was 2.99%. So that. this EIT system circuit was a

accuracy circuit for a reconstruction algorithm.
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EIT(Electrical Impedance Tomography). image reconstruction, two phase flow

g # o= ol Ut} £F g2 R {9 JYEL
Aoz mrhe] o] oEESHUAME FMRZME
M2 Mol AL Adske olYREFA HEa7
= dolg 35 457 meicks FANE 2 Uk
a8y EIT(Electrical Impedance Tomography) 7]
HE ol dREY *‘@0*1 Hgs7ld AP b 9
7 71EFHQ E4E8E #EF3 AUk AA. fFE5ES
A AR ?Ju__i’*i @ﬁ’éi—l B3U48 2Y 5
Qo] HHo HAd BAH ol4FFE TE AT
At A4, dolH HE £&/t FE0] 2w
Aozt Yojus FANE Hgo shssint’
2 A3 dolHE HSsr RJUHE sted 7
A AP A 0.3sec o1F FEF AN 2 =8
ol g Holtt' AMA. Be PFREAME @&

rl

I5



ojEoHHMEIH-OHFT-L A.-LBA
FRANY A9 EUS dajo] 2As AEHD . EIT system AdA|
2 & 714 ws HgHo| Hojuch YA, 33t

A% 9 A8 FH FAA monitoringLB2HE & 2.1, EIT system 3|2

£0] 7hs3tch

EIT 719 71& d3& Mz d& A73 =4
(conductance. capacitance &) ZE E4 Fuo
Sx3A Ay dA3¢ A9 A wAsan ™A
AAd AF(Es A E FY(EE A7Hske ol
o2 HMEE AFIE BN FAAM 23S %
ol g wigoz HrH B4 ¥E ¥ ¢nIdE(FY
24 2agFolet )& ol 8o £ W9 o)A
o] A714 54 REE ATHse Ao

2 dFAME B WH A7 g d9
& o FANM AFE st o] X9 Hwslo
Al2ge] AFEE g8 HEA dg o, 28
I A AR A7)7h AalE of 429 Lo
et ZAANN G A7H 59 2P&EE
@5t 2 23 E dojg2A AFMY 92 F&
A Bo2A ol4RER URY PRE FUE
T ReA 282 EIT Alado] ol 4453 7118
oA 8" & AR dste #As8) Bt}

Sine wave

Figure 12 EIT (Electrical Impedance Tomography)
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Fig. 1. Block diagram of EIT system.
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Fig. 2. The Flow-chart for Data Aquisition.
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Table 1. Current Value on each electrodes
(Unit : mA)

0 1 2 3 4 5 6 7

0 | 095 1.88 271 | 346 | 4.06 | 452 | 480
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Table 3. The error of voltages according to injection
current pattern(without resistant).

Table 2= A7} sin(2x +i/9)2 Soi2 of 23 Current | RMSE | Current | RMSE
pattern (%) pattern (%)
€ A gtolth Table 29 diolEolA] & 5 9l%0] o5 0 0.0718 sin @ 0.0856
3 V=soz yEngon. sve d@esitz Ho) cos 26 00063 | sin 26 00207
i cos 30 0.0128 sin 36 0.1170
35% ook, agla F7] kgl wat FZo] Hge cos 46 0.0401 sin 46 0.0673
gJ & g cos 50 0.0497 sin 50 0.1093
Ag 5o k=19 A} k=29 w9 g vy cos 69 0.0728 sin 60 0.1971
29 Q%o 122 20 FAcl e wzen o cos 76 00916 | sin 76 03013
cos 8¢ 0.0933 sin 86 0.1393
M AT AFIL ke F7l0H cos 99 01218 | sin 99 0.3943
) i cos 100 0.1082 sin 106 (1.3160
Fig. 32 AZA7L 42 d k& vhie] 7t 2 cos 116 | 01447 | sin 118 | 06041
BN &39 A ALBEH forward problem& cos 120 01491 sin 176 02753
Fo U2 o2l W HZE Jebd Holth 7} cos 130 0.1643 sin 136 0.5817
BEZE AFHI (Lo A22e 235" AY(V)ol cos 146 0.1578 sin 140 0.5114
o 2AZA N eFEL forward probleme Fo] U cos 156 0.1900 sin 154 0.6306
Table 2. The voltage values (current pattern : sind |)
AIME 0 1 2 3 4 ) 6 7
AGaV) 0 0.07362 0.145237 0.211345 0.26994 (1.316516 0.352074 01.37361
AFHE 8 9 10 11 12 13 14 15
AJZ(V) | 0.380621 0.372608 0.350071 0.315014 (0.266936 (0.210343 (1.143234 0.074121
4305 16 17 18 19 2 21 2 23
APgHV) 0 -0.07312 -0.14674 -(.21485 -0.27194 ~(1.32002 -0.35508 -(.37461
A3 3 24 25 26 4 28 29 30 31
ARHV) | -0.38313 -0.37762 -(.35508 -(1.31952 -0.27245 -(1.21335 -(1.14924 -0.07713
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Fig. 3. Measured and theoretical value (sinf ).
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Fig. 4. Resistant(2cm diameter) located
at the center.
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Fig. 5. Measured and theoretica! value (cosf ).

Table 4. The error of voltages according to injection
current pattern(resistant is situated center).

Current RMSE Current RMSE

pattern (%) pattern (%)
cos 0 0.5750 sin ¢ 0.8777
cos 20 1.4011 sin 28 1.0976
cos 30 0.9599 sin 3¢ 2.2402
cos 40 1.5794 sin 46 1.2325
cos 50 6.4363 sin 59 1.7476
cos 60 2.3356 sin 60 1.9170
cos 70 2.2227 sin 78 3.2300
cos 86 1.9906 sin 8¢ 2.3399
cos 96 3.2595 sin ¢ 3.8601

cos 100 3.4048 sin 100 2.7009
cos 116 3.5283 sin 116 5.6405
cos 120 3.2501 sin 120 4.0075
cos 1360 3.6431 sin 130 4.7354
cos 146 3.5296 sin 146 5.2035
cos 158 2.9603 sin 15¢ 7.7237

JYF BoM B 5 ARl AGA FLol 94X
g o &3 AL FA wE F&(Newton-
Raphson) el €8] ¥ FEM(finite element method)
A& viws] & FI} rmse(root mean square
error) ¢to] B 299% =2 £ dolHY A9E 4
¥ 5 Utk

§ #top Ruconstuiiod mage

Fig. 6. Reconstructed image of a resistant
(Z2em) located at the center.
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