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Reference-model and error-whitening in dynamic compensation

for sensors
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Abstract: The dynamic compensator for a sensor can be modeled with a reference model identified by the MSE(mean
square error) criterion. However, only the biased estimates of the parameters can be obtained due to the contamination
of high level noises in the output/input signals and the limited frequency response range of the compensator. To tackle
this problem, the error whitening criterion(EWC) is proposed by which a dynamic compensator can be designed without
knowing the dynamic characteristics of sensor. Based on the step-input responses of the sensor and the reference model,
the compensator parameters are estimated by the EWC. Finally, experimental results show that this approach is effective.
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2 #MEB% % F JR B (Design principle of com-
pensator )
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Fig. 1 Dynamic compensation principle diagram
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4 i %Y (Simulation research )
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4.1 FMES I T (Design of compensator)
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of compensator)

TEME P w (k) RISEM T, R B — VLT R 4¢
PR, A B AN AR AME 3 5500, B
ZH00 (W 2, 45 B0 A R G5 N T IR i
2. A, AT DR FH AR SO0 )R 225 AL IR R G
PATTVE, DAV B3R P (K ) o 432 258 2 B0 VR ) 52 1,
R A EA S T RAERZE B RS
WA, B PAT 7058, e, ik
ISy (k) BB T — AW, 54k, #1258 br
AR, WS — O AR AR BEA LN T 22 2 AR ),

(12)

W(z)



%34

RN At AR 22 R 72 1AL R A% S s sl A M Bk 259

W, AT s H i (4 R A
U(k) = [Umin + )‘(Umax - Umin)]r~ (13)

A NUALE[0, 112 18] 53 A1 I BEHLELG » A 31E R0,
TTZENI M 0max = 0.003F 0, = 0.0014
A AREZE R BRFN B, 46, A T 7 il A Ik
A BN, % SRS 7, fE R T
(k) =—1,0< k < ki,
{x(k)—l, ki < k < ks

VE AR B3 I NS B (R S N U S 5. 20 ik
F 5/ Z e A 2 A (R IR S84 T 50 ) B 5K
5, FME2 AR K 2 2500 5000 S 56 1R~ 218, SR iR 2% A
IR LS B 25

6, = (—1.8420, 0.8480,1.2881, —0.0114, —1.2706).

JIT R IS P M 5 P Jok A 3k bR
Wa(e) = 1.2881 — 0.01142~1 — 1.27062%
W= T T 842021 + 0.n84802-2

1.2881(z — 0.9976) (= + 0.9388)
(2 — 0.9365)(z — 0.9055)

TR B/ kA3 2 S 40
0, = (—1.9975,0.9977, 0.0234, —0.0005, —0.0227)

JITRE I )M 2 TR Ik o A 3288 1R 2
0.0234 — 0.0005z~! — 0.02272~2
Wa(z) = 1 ECEE
1—-1.99752=1 4+ 0.9977z2
0.0234(z — 0.9957) (= + 0.9743)
(= — 0.9987 — 0.01417) (= — 0.9987 1 0.01417)

5)

. (14

1.5 T T T T T

05T 7 o1 p e A
8 J AMEER
S of H |
1 Y [\
T s ! i

" AMEFR AT

10 20 30 40 50 60
t/ ms
K2 2wy (z) FMERIF LS R

Fig.2 simulation result of W7 (z) compensation
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Fig.3 simulation result of W3(z) compensation
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5.2 S8 K 45 B (Experimentation and result )
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