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A Algor ithm of the Thin-fim Thermocouple Dynam ic Error
Canpensation Basd on M odel Reference
LU Qing

(School of M athematics and Camputer Science, Nanjing Nomal University, Nanjing 210097, China)

Abstract: On the study of the dynamic characteristic of the thin-film themoocouple used in transient high temperature
measurament, an gpproach that canwiden theworking frequency band and reduce the dynamic error is reported by u-
sing the caompensator of snor dynamic inversemodel W ith this goproach, a conmpensabor of senor dynamic inverse
model can be realized without knowing the dynamic characteristics of thin-fim themocouple, and the paraneters of
the compensator are optimized by PO algoritm according to the measurement data of the step reponse of the sensor
and reference model W hen the output signals of the thin - film themocouple are processed by the compensator, the
dynanic measurament errors are reduced Expermental results show that the goproach is effective

Key words thin-film themocouple, dynamic errors, model reference, inverse model, canpensation

[1 3]

[2,3]

1 2005-10-27.
(1962-) , , , . Email: njhulg@163 cam



6 1 (2006 )

( )
H [4]. 1
A(Z)y (0 =B(ZM)y(k) +L (K @ ”
1 i 5% Yo (k)
C (k) =A(Z7) v(k (2)
1/A(ZY), :
Yo (K =A(Z7)B(Z")- y(k) +E (k) (3)
. iy
HzD e hiatitiell BT f 5. h
: A(ZY) kB +bZ + +h2Z"
H(Z?') = = 5
(25 B(zY)  1+az'+ +az" B0
M1 WMEESMEinEE
(4)
JYe (K) K ;y(k) Kk ; v(k)
;m ;n ;
e = (allaQy iaﬂ!bLi lbﬂ)
H(z"), 1. L(L =m +n) 0
N-1
3= 3 100 - % 1° min (5)
Yo (K va (K)
2 (PSO)
L 0
(PSO)
2.1 PO
PO (51
D ()
L] y |
D ><i :[Xilvxi21 rxiD]v Vi :[VilyViZy vVD]v
( ) P =1[pPu P2 . Pol, Prest-
g ’ Pg! gbesl- | n n +1 ’
Voo =WV Gk (Py - X)) + 6B (e - Xa) (6)
Xind+1 = Xy + V?d+l (7)
W (inertiaweight) , ,
G, G , (acceleration constants), =
Obest . rln: rzn [0,1]
, PO
(1) , , m, W, G G,
(2) dof
fitnes;
fi tness Pbesl 1 fi tness ) fi tness Pbest ;



fi tness gbest 1 fi tness ’ gbesl ’

(7) (8) ;
while( ( ) && ( ));
(3) :
2.2 PO
, PO
L 0
(1) , , H(Z?) n
m, B =(a,a, ,a, b, ,h).
(2) ,
y (k) ya (K).
(3 y(k vy (k , PO , 8.
I fitnes (5)
3
PO ,
) [3]
G(z') -B{Z) _0.4181+0.054917 - 0.36327° _0.4181(z+1.000) (z- 8.86869)
A(ZY) 1-1.91337" +0.91357° (z- 0.99763) (z- 0.91567)
G(z") , :
3.1
30{
s s 251
y 20
2 O 7 0 RS 28 B
' ’ AR MR 7 B IR 75 A B4 4
w 0< k< Kk =
g 10 8 18 38 52 T8 1
u(k) ={ v k <ks< k (9) s
0 k <k< k )
(y =1L w =2,k =3000k = L
6000 k3 - 10000) _50 2 4 6 8 10 12 14 16 18 20
’ ' FF 18] t/ms
3.2 B2 A B B0 GO B
H(9 - (10)
S =
$ +Z W,s+w)
, &, =0.8, W, = 5T rad/scw, ,
3.3
+hz" +hbz’
G(Z-l) = b) l:l-zl QZ_Z, G(Z-l) e = (a11a21 b)!
l1+az +a,z
b, b), (9) y (k) Yo (K),
PO (5)



( ) 6 1 (2006 )

G(2 O = (-1.7835 0.7994, 5.4628, - 4.1838, - 1.2632),
G(z")
G(s!) -D5:4628 - 4.18387" - 1.26327° _ 5.4628(z- 0.9976) (z+0.2318) (11)
1-1.78357" - 0.79947° (z- 0.8918 - 0.0643i) (z- 0.8918 + 0.064 3i)
3.4
1
/mv /mv /mv /mv
1 - 0.5171 25.5171 8 25. 1245 0. 1245
! 2 0. 1879 24.8121 9 24.8827 0.1173
f 2 3 6. 2276 18. 7724 10 25.0876 0.0876
e = | Vi _ Vdi | , 4 13. 6369 11. 3631 11 24. 9964 0.003
Vv Vv 5 21. 1147 3. 8853 12 24.8332 0. 1668
Ui v ' 6 23. 0402 1. 9598 13 24. 7877 0.2123
25 my, 0.1ms , 7 24. 8082 0.1918 14 24.8183 0. 0608
1
20ms 0.7ms . ,
[6]
4
(P$) 1 1
, PO
[ ] (References)
[1] ) ) [J]. , 1996, 17(3): 316~ 318

L I Fuguo, HUANG L liguan Research of thin-film themocouple dynamic charaiteristics[ J]. Chinese Journal of Scientific In-
strument, 1996, 17(3): 316~ 318

[2] , . [J]. , 1999, 20(3):300~ 302
MA Qindi, LEIMin The Dynamic calibration and identification modeling of thin-fim themocouple[ J]. Chinese Journal of
Scientific Instrument, 1999, 20(3): 300~ 302 (in Chines)

[3] , , . [J]. , 1999, 20(3):182~ 183
LEIM in, WANG Zhizhong, MA Qindi, etal Investigation of the dynanic characteristic of the thin-film themocouple and dy-
namic compensation[ J]. ActaM etrologica Sinica, 1999, 20(7): 182~ 186 (in Chines)

[4] , , b [J]. : ,
2004, 38(9): 1601~ 1604
L U Qing, SHEN Zuyi, WANGBAailin, et al Researchingmeasurenent error of themisor compensated by nonlinear inverse
filtering[ J]. Journal of Shanghai Jieotong University: Natural Science, 2004, 38(9): 1601~ 1604 (in Chines)

[5] PARSODPOULOS K E, VRAHATISM N. Recent goproach to global optimization problems through particle svam optimization
[J]. Neural Camputing, 2002, 1(2): 235~ 306 (in Chinese)

[6] . [J]. ,2005, 26(2): 111~ 114
L U Qing Dynamic measurament error compensating of themistorwith reducing noise disturbance[ J]. ActaM etmlogica Sini-
ca, 2005, 26(2): 111~ 114 (in Chines)



