EE/ NI REEICE DV EEA T — N
~ [EEINEESA 7 BT Oty AR T 5 ~

Adaptive Observer Based on Fixed-Point Arithmetic
— Problems on The Implementation of The Proposed Method to Fixed-Point Microprocessors —
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Abstract: In the embedded mechatronic systems, 8-bit or 16-bit fixed-point microprocessors are used for control to meet
the requirement of small size, low power consumption, and low cost. Since the rigidity of miniaturized and lightened
mechanism becomes low, mechanical vibration occurs at the multiple modes. The vibrational modes are changed by the

operational condition. Thus, it is necessary to estimate these vibrational modes in real-time to achieve the damping control.

In this series of cooperative research, an adaptive observer based on the delta form was proposed. This paper examines

the feasibility of the implementation of this observer to fixed-point microprocessors. As an illustration, first-order-systems
are considered. In the case of 8 bit word length, overflow and underflow occurs in this calculation and the adaptive system
becomes unstable. In the case of 16 bit word length, the proposed observer can follow the time-varying plant parameters

in real-time. Simulation results show that the proposed method can be implemented to fixed point microprocessors.
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Fig. 1 Adaptive observer based on the delta form
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Fig. 2 Adaptive observer on the first-order system
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Fig. 3 Parameter estimation by using floating-point arithmetic
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Fig. 4 Parameter estimation with 8 bit word length

34 BEENMNISEEICEDW NS A—2HE
3.4.1 FBEDEWIC K 285 X— 2 {igias
TESEIEA A > % DL RISRT .

{Ya1, Ya2, 1, w2} ={00, 0.1, 00, —0.1}

4K OHSICGEREN 8 B FDH E16E y FDEDIR
T A=ZHEERERZTNEIURY. AT —VY 7], &k
M8y FDGH, 1.0 127, EEEMI6E Y FDEHA,
1.0 2 32767ICRE LTz, BEEM8E Y MG, 74
TH—IC KB HEEFENFELTVS. BIST A V2 RE
93 LHEEMEMNA—NT 10—, TR LEICES

7. EEMI6E y DR, NI EE & RO
REENT. [>T, BEENMURBERIC K 5/85 X—

ZHEETIE, FREN8 Y M T THITHAT LTz

342 EHl/ A XK B/8T A—2HfEEiRz

TS My, (ICEHIL A R LTRT—ZRY L
S0 x 1077 DRT A b/ A ZINEA LT L DI85
A— 2R RO R, FHIL 1 210 & b HeiE e
BRELTND. COHEEEERUET 5720, FHll/ 1
XA K OHEE L, EFIVHI (KSR B ([5].

d(k+1) = d(k) = yare(k) + 18 'e(k) (37

X7y =0, v = —0.05, 72 = 0.2, v = —0.11T
LT & EOHEERE 2R Y. HERADNED L T0D.

4.0

8

°E‘3.0

g :

£2.0

= H

S H

H

0 05 1 15 2 25 3

Time s
(a) a(k)

40 X104

8 g EE E

£30 ¢

S2.0 ks §

= H

3y -

L0 T

SIS N DR TN PO O T

0 05 1 15 2 25 3

Time s
(b) b(k)

Fig. 5 Parameter estimation with 16 bit word length
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Fig. 6 Parameter estimation with measurement noise
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Fig. 7 Parameter estimation with disturbance observer
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Fig. 8 Pparameter estimation on the time-varying plant



