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Abstract: Electrical Capacitance Tomography ( ECT) is a mechanism based on the process of capacitive sensor

imaging technology electrode capacitance sensor array of 12 ECT system background. We describe the calculation

of sensitivity field using ANSYS finite element analysis tool for large—scale establishment of capacitance sensor

structural model and get the distribution of sensitivity field between the electrodes the capacitance sensor capaci—

tance change in the situation of different parameters in order to avoid oscillation near the particle and particle in the

global into local optimum and the improved PSO search strategy and improvement of chaotic mix of new algorithm.

Sensitive to the overall sensitivity to the size of system performance field goal to optimize the capacitive sensor struc—

ture we find the optimal structural parameters of the sensor. For the electrical capacitance tomography image re—

construction we provide a new way of thinking.

Key words: electrical capacitance tomography; sensitivity field; sensor; particle swarm optimization

ECT N

( electrical capacitance tomo—

graphy ECT) 20 80 b

12011 -03-23
: (60972127)
(1966—) E-mail: liyan@ hrbust. edu. cn.



1 : ANSYS 55

ECT :
1) ANSYS
. 2) PLANE121
3) ( ) N ~ N N
ECT . X
4) 2 1
1 ECT 5)
2 1
12
1
e
o —
| peis
_____ 2
UG E R
HL 2 e 6) .
1 12 ;
7) 3. 4
12
66 C, C, C; — Cy
i
¢, = [Jelx ) Sy(x v e(x ) dedy (1)
D
oy i ( )ie(x y)
D
Si(xy e(xy)) i
: E3 BHsE 4 BALHTE
( sensitivity field) R, =76.80 mm
R, =81.80 mm R, =106.80 mm @ =18.00° N =12
e =80.0 ¢ =2.2.
. ANSYS CMATRIX  ADPL
ECT “© o7 ECT 66
1.2 ECT
6-7
1.1 ECT
ANSYS ADPL Cle) -C
Sile) =2l (2)
i~y ST
Sij( e) e X C,;]-( e)

€ & ;



17

56
£ i—j CL G 2.2
vi—j 1) ) PSO
vl e) e . “
R, =76.8 mm R, =81.8 mm R, =106.8 mm ”
6=18° N=12 ) (2) w ;
0 5 6 w=w,, (w,, /w,)" (5)
5 ok -
2)
S(x y)

5
2
2.1
D x, = (%, xp
Xip) ! i p.=(py Po " Pip) !
l
T .
I v :(Uil Po vil)) L
(3)
Uﬁlﬂ =w”fd +01r1(Pfd _xfd) +02r2(Pzd _'xfd)
x?dﬂ =xfd +1}fd+1
(3)
k k ¢ ¢, rT,
01 w
(4)
w,.o—w, .
= _k max min 4
w wmd‘( N ( )
k i N
'wmax wmin y W

%, =1-2x20 n=012" -1<x,<1 (6)

min

Snverall +TZ C
max

(7)

flx) =AOR, R, Ry =R, h ) =7, *

‘T T ;S

f

overall

0\ Rz_Rl\
R, -R,. h e

a’ =x; - a
“=x, +c(b, -a) (9
ce(00.5)
x;( k)
mx;( k)
w(h) =5 2 mn -5 (10)
(6)
x;( k)
Slmx, (k). fUma]) <f( mx))
k=k+1 (8) (9)
a’; <a, a’, =a;, b’ > b,
b =b. x a=x; —a,
b’ =x. +b, fo=flma(k)) x =x,(k)



1 : ANSYS

57

o
=3 Ny
i i S
S ;
f= maxlfi—]}l maxlfi—]}|>1
1 others
(11)
0_2
o <m xS
B (0 0.2)
3)
1) ¢, c
W nax Wi B
N A.
2) (-11)
Xi=(x; 2, Xip)
(6) m -1 m
(10)
3)
g
4)
10)
5) (5) w
6) (3)
RBF
P
7)
10 .
8) o’ <mxp
5.
9)
4).
10)
6 SPSO
MPSO

MPSO

o———] —*—MPSO_ ——5SPSO

&
g
® -2 >
:g,‘?
iy
T —6r
H_
-8 1 1 1 1 1
0 50 100 150 200 250
AL
6 f MPSO SPSO

R,-R =122mm R, =8 mm R; -R, =

25 mm 6=18° h =3 mm.

ANSYS

ECT

2000: 72 -82.
XIE C G HUANG SM HOYLE B S et al. Electrical Capaci—
tance Tomography for Flow Imagines. Systerm Model for Develop—
ment of Image Reconstruction Algorithms and Design of Prima—

rysensors J . IEEProc. 2G 1992 139 (1): 89 -98.

L 12
. 2009 14(5): 31 -34.
J. 2006(4) : 1 -4.
) RBF
J. 2008(6) : 23 —26.

MARASHDEH Q TEIXEIRA F L. Sensitivity Matrix Calculation for
Fast 3D Electrical Capacitance Tomography( ECT) of Flow Syste-ms
J . IEEE Transactions on Magnetics 2004 40(2): 1204.
RBF
I 2008 13(6):
23 -26.

2004 6(5): 87 —93.

2006 19(2): 266 —270. ( : )



