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Performance Improvement of an Automatic Door System
Using a Disturbance Observer
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ABSTRACT

This paper proposes a precise position control of an automatic door using a disturbance observer. Although
the conventional PID controller is usually used for an automatic door system, the demand of the robust
controller considering the parameter deviations and disturbances is increasing due to the various size and
weight of a door. The linear model for an automatic door system is presented. Based on this model, the LQR
controller using a state feedback controller and an observer are suggested. A disturbance observer to
compensate the undesirable factors is also proposed. Simulation and Experimental results are presented to
llustrate the feasibility of the proposed control strategy
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E 1 MEAIZIO| x| silEstE MAslE Bessel Cietalel 2
Table 1 Roots of normalized Bessel polynomials corresponding to a settling time of 1 second

k Pole locations of B, (s)

1 -4.6200

2 -40530 + j2.3400

3 -5.0093, -3.9668 + j3.7345

4 -4.0156 * j5.0723, -55281 + j1.6553

5 -6.4480, -4.1104 + j6.3142, -5.9268 + j3.0813

6 -4.2169 * j75300, -6.2613 *+ j4.4018, -7.1205 + j1.4540

7 -8.0271, -4.3361 £ j87519, -6.5714 = j5.6786, -7.6824 * j2.8081

3 -4.4554 * j9.9715, -6.8554 + j6.9278, -8.1682 + j4.1057, -8.7693 + j1.3616

9 9.6585, -4.5696 + j11.1838, —-7.1145 + j8.1557, -8.5962 + j5.3655, -9.4013 + j2.6655

10 -4.6835 * j12.4022, -7.3609 + j9.3777, -8.9898 * j6.6057, -9.9657 + j3.9342,
-10.4278 + j1.3071

._.
o

—
T
I

k=1/2 10

=t

%0
T
L

Step response
o (=]

B =N

T T

1 1

e
o
T
1

0 1 1 1 1 1
0 0.5 1 1.5 2 2.5

Time (sec)
a8 3 B,(0)/B,(s) 288H, k=1,...,10
Fig. 3 Step Responses B, (0)/B,(s) for k=1,...,10

[°%}

Augmented
state feedback
controller

:r: Estimator
i
1000 ") “ oy

a7 4 FotE ¥meIEel 255

—_—— =

Fig. 4 Block diagram of the proposed algorithm

EYold 2 AdS stk AEoAE EY
2Abol| A JEbs MATLABS AM4-3H4it) AlEd o)A
2 AF o= 90[W], DC 24[V], #4A4= 05 x 10°

HOST
pC
PWM
—>
I " Logic[ 3
H-processor Vic
ATmegal28
Encoder

T8 5 AE Al2E 7Y
Fig. 5 Configuration of experimental system

(kg m'], 1288 9]
513

% 5% Age AbgH WA Al2"ES yEeRdch
AtmelAte]  ATmegal?28S HAG FA7]F gate
drive ¥ PWM=Z A% AE3|25 e )¢
A AN AaE R T8 gl

Hagao)7]e] AMEY Al Slms]= &4,
AlEdeln A3 F6d 2R FIYPH
g 62 AF A8E AsEolth AR Fo

fL

d=E 7 3 DC RHE A

a
115
[em], =017} 210[cm], A7} 73[kglol T}
5. A|lEZ8o|Md ¥ A Z1
a7t gle Al
ol 4
ARE-E 0] A
= A 3

4

|23l Helrh 9l AlaEloR A
e S5 AsEolA] dubH o
d9(open) 2 2¥(close) T2 A ’\}

1o

zesle 29 77 2o AT 9

>
oo U

(& e

re.



a8 6 KSEI} FEAIH
Fig. 6 Automatic door and total driving system
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