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Fuzzy Control Strategy Study of Servo
System in Robotic Driver
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Abstract: This paper introduces a fuzzy control method in robot driver for vehicle endurance tests. The
robotic driver is made of AC ( Alternating Current) motors a controller ball-screws position locaters
and so on. The fuzzy control theory design principles and process of fuzzy controllers is introduced. At
last the simulation of the robotic driver servo system is carried out in MATLAB. The simulation result
shows Fuzzy controller” s excellent performance.
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Fig.1 Fuzzy controller’s basic structure
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2 3.4
Tab.2 Fuzzy subset membership values corresponding Mamdani
for seven files on the discretized domain « g E(‘, K,, K
K,”  “fE and E, then K, and K, and K",
(NB) (NM) (NS) (ZO) (PS) (PM) (PS)
-3 1.0 0 0 0 0 0 0
-2 05 1.0 0.5 0 0 0 0 ;
-1 0 0.5 1.0 0.5 0 0 0
0 0 0 0.5 1.0 0.5 0 0 o 3
1 0 0 0 0.5 1.0 0.5 0
2 0 0 0 0 0.5 1.0 0.5 N
3 0 0 0 0 0 0 1.0 49 6
3
Tab.3 Fuzzy control rules
v K, K,
NB NM NS ZO PS PM PB NB NM NS ZO PS PM PB NB NM NS Z0 PS PM PB
NB PB PB PM PM PS ZO ZO NB NB NM NM NS ZO ZO0 PS NS NB NB NB NM PS
NM PB PB PM PS PS ZO NS NB NB NM NS NS ZO NS PS NS NB NM NM NS Z0
NS PM PM PM PS ZO NS NS NB NM NS NS ZO PS PS ZO NS NM NM NS NS Z0
Z0 PM PM PS ZO NS NM NM NM NM NS ZO PS PM PM ZO NS NS NS NS NS ZO
PS PS PS ZO NS NS NM NM NM NS ZO PS PS PM PM ZO Z0 Z0 70 Z0 70 70
PM PS Z0 NS NM NM NM NB ZO Z0 PS PS PM PB PB PB NS PS PS PS PS PB
PB Z0 720 NM NM NM NB NB ZO ZO PS PM PM PB PB PB PM PM PM PS PS PB
3.5 ( MOM) ’ ( 4
) E, ( m) ;v
( m/s) ; K, K, K, PID
o S 1 o
4
Tab.4 Table for control querry
K,
E, -3 -2 -1 0 2 3
v
-0.3 11.00 11.00 10. 66 10. 66 10.34 10. 00 10.00
-0.2 11.00 11.00 10. 66 10.34 10.34 10.00 9.66
-0.1 10. 66 10. 66 10. 66 10.34 10.00 9.66 9.66
0 10. 66 10. 66 10.34 10.00 9.66 9.34 9.34
0.1 10.34 10.34 10. 00 9.66 9.66 9.34 9.34
0.2 10.34 10.00 9.66 9.34 9.34 9.34 9.00
0.3 10.00 10.00 9.34 9.34 9.34 9.00 9.00
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Fig.3 Simulation block diagram in Simulink
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Ki
E, -3 -2 -1 0 1 2 3
v
-0.3 0.0150 0.0150 0.016 7 0.016 7 0.018 3 0.020 0 0.020 0
-0.2 0.0150 0.0150 0.016 7 0.018 3 0.018 3 0.0200 0.018 3
-0.1 0.0150 0.016 7 0.018 3 0.018 3 0.020 0 0.021 7 0.021 7
0 0.016 7 0.016 7 0.018 3 0.020 0 0.021 7 0.023 3 0.023 3
0.1 0.016 7 0.018 3 0.020 0 0.021 7 0.021 7 0.023 3 0.023 3
0.2 0.0200 0.0200 0.0217 0.0217 0.023 3 0.0250 0.0250
0.3 0.020 0 0.020 0 0.021 7 0.0233 0.023 3 0.0250 0.0250
Ki
E, -3 -2 -1 0 1 2 3
v
-0.3 0.217 0.217 0.150 0.150 0.150 0.167 0.200
-0.2 0.217 0.217 0.150 0.167 0.167 0.183 0.200
-0.1 0.200 0.183 0.167 0.167 0.183 0.183 0.200
0 0.200 0.183 0.183 0.183 0.183 0.183 0.200
0.1 0.200 0.200 0.200 0.200 0.200 0.200 0.200
0.2 0.250 0.183 0.217 0.217 0.217 0.217 0.250
0.3 0.250 0.233 0.233 0.233 0.217 0.217 0.250
( 3). 1. 0s
4 0.3 s PID
PID 4
4 PID
PID . .
(s = 21 000 5 o
’ s+ 135.8s% + 4 296. 65
MATLAB  Simulink PID .
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Fig.4 Output waves comparison between fuzzy
PID and traditional PID

5 PID
Tab.S5 Step response performance comparison

of the two PID controllers

PID PID
/ms 78 89
1% 1.6 4.3
/ms 73 146
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