MMels A7

Mo
]

HE".J%?I—J 5 Hols st # X

52D-12-1

Design of a Adaptive High—Gain Observer
for Speed-Sensorless Control of DC Servo Motor

EHBE - &85 H%
(Sang-Hoon Kim + Lark-Kyo Kim)

Abstract -This paper deals with speed control of DC servo motor using a Adaptive high gain obserber.In this parer,
the gain of the observer is properly set up using the fuzzy control and adaptive high gain observer that have a superior
transient characteristic and is easy to implement compared the existing method is designed.
In order to verify the performance of the Adaptive high gain observer which is proposed in this paper, it is compared
estimate performance of High-gain Observer and Adaptive High Gain Observer with the computer simulation.
Effectiveness of the proposed high gain observer is proved from the experiment to compare the case with a speed
sensor to the case with Adaptive high gain observer in the speed control of DC servo motor.
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Fig. 1 Structure of High gain observer
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Table 1 System response as the change of observer gain

=33 AFF
13 K, | K, Maximum T [s] Maximum Tels]
Qvershoot s LS Joversnoot | £ S1LS
40 10 3000.7 0.125 3.2704 0.142
04 6 0.6 . =2Eg - .
’ 40 0.1 - 0.172 - 0.2
1 10 3003 0.2 . 0.2
40 10 3011.3 0.109 8.7633 0.111
01 6 0.6 - 0.157 11618 0.183
’ 40 0.1 3071 0.122 6.2849 0.128
1 10 3064.3 0.111 9.0153 0.114
40 10 - 0.117 error error
0.04 6 0.6 3060.7 0.118 7.2776 0.123
) 40 0.1 3058.7 0.111 9.0355 0.113
1 10 . 0.111 error error
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Table 5 The result of constant speed without load (3000 rpm) Table 6 The result of constant speed without load (100 rpm)
1248 714 X(3000 [rpml) AH3.24 |A)D 71&244 71542100 [rpm)) A 7(0.108 [A]
Maximum Maximum
overshootlrprm] %0S | Ts Lsec] overshootlrpm] %0S Ts [sec]
£% 3074 247 0.122 B 102.47 2.47 0.119
TolE & = 3=
Tl 247 ks 6.43 98 4 0.128 Lo BE7) AF 0.214 98.1 0.128
e mo|F &5 3015 05 0.315 Hg ilo|E B 100.8 0.8 0.129
HZ7] A% 3.77 16.4 0.148 FE7) b 0.125 15.7 0.148
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Fig. 6 Response of High gain Observer(constant speed)
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Fig. 7 Response of Adaptive High gain Observer (constant

speed)
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Table 8 DC Servo motor specification

324%9 | Pr 200W ANAAA | Jm |1.33%10 "*Kgf.om Sec
FAE3 | Tr| 650 Kgfem | #71AA% |Ra 2120
2AAF | Nr 3000 rpm | A71AAQER-2| La 1.02mH
AAAE | Ir 33A nRES Tf 05 Kgf.em
AAAL | Er 7BV EANHHER | To 27.36Kgf.cm
HF71H3GAS | Ke | 2250V/K pm | A1AHAASE | tm 6.25ms
EaAS | Kt 210 Kefen/A | AAHNAE | te 0.48ms
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Fig. 11 Step response using speed sensor
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