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A New Capacitance Normalized Model Used in Electrical Capacitance Tomography
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ABSTRACT: During the image reconstruction of electrical
capacitance tomography (ECT), the measured capacitances by
ECT system are usually normalized at the high and low
permittivity for image. Parallel normalization model is
commonly used during normalization process, which assumes
the distribution of materials in parallel. And thus, the
normalized capacitance is a linear function of measured
capacitance. The usage of series normalization model results in
the normalized capacitance as a nonlinear function of measured
capacitance. The reconstructed images are improved using
compared with parallel
normalization model. The newest presented combined model is

series  normalization  model

based on electrical field centre lines (EFCL), which is a
mixture of two normalization models. The multi-threshold
method for combined model was presented. Simulation and
experimental results show that reconstructed images with
higher quality can be obtained based on the combined model
and presented multi-threshold method.

KEY WORDS: electrical capacitance tomography; image
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Fig. 1 Structure of the 12-electrode ECT system
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Fig. 2 Parallel and series models
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Fig. 3 Electrical field centre line between electrode 1 and
electrode 5
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Fig. 4 Curve of multi-threshold

a(k)=f(d(k)=1-0.1i if 1li<d(k)<ll (i+1)
(i=0,1...,10; k=12,...,768) (10)

3 RERJI—1LAERIEY Landweber IERE X
ECT ¥ Lanweber AR5 75 B -l Yang %6 A\ T

1999 4E42 L B IS, Liu 2 A% %4 A
THHAT T4, bl T AR S, mE RS
TR e, DAOFIREH A S 4], i an =X (11) )
JhoR:

G, =G + 77kST (ﬂp -5G,)

G,=S"A° (11)

ne=[s"e /|57

A e=A"-SG i WH k BERET: Gl
55 kAR R K P R

SR, s () AT suka®,
LR AR B R R (7) VB RS AR BRI ], 7
HAFEHIH . X TIRBOH— A, T IH—1i

HL A SR I IR A7 0%, DRI 7 0 2 e A A Y
IR 7, [N 4G B ARk AR 7, eI,
Landweber JEACSHEUIT
G, =G, +77kST(/1C -8G,) (12)
¢ =A° ~8G, =2 ~S(G +n,STe) =
€ _UkSSTek =(Iy _ﬂkSST)'

[A-a)A” + ¢, A° - SG,] (13)
e MITEEC 7 0
J1,0) =|lecal” =1y ~nSSTIA® +
o (A° -27)- 5G] (14)

A A M A BRI L
4 &) _q 5 T01a)_qg g
on o
|ST1A" + & (4° - 47) - 56,1

h =
|

- (15)
\SsT[,zP +a (A - A7) —SGk]“
o, =[A"B"BSG, +(A"B"BSG,)" -
A"B"B)" —(A"B"BiP)']/1(24"B"BA) (16)

X A=2°-4"; B=Iy—nSS'.
4 KWERKSH
41 {FEXW

12 B ECT R4, HIENIEA 120mm, LI
SEMPIARI R G TN G, SR R AR X A
TR 1A 2.6, EIIPIA S A&l 5 k.

() LMk

(b) 2 Mtk

5 {FENHIEE
Fig. 5 Simulated permittivity distribution
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Fig. 6 Reconstructed images
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