Design of a Fuzzy Controller for a Line Trace Vehicle
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ABSTRACT

In this paper, we proposed a fuzzy controller for racing of a line trace vehicle. Sensor values are computed by statuses of line detecting
sensors attached to the line trace vehicle and these sensor values are used for fuzzy inference rules of steering angle control to decide steering
angle as output. The decided steering angle is also used for fuzzy inference rules of motor speed control to decide motor speed as output. We
experimented and analyzed two proposed methods - one is fuzzy control of steering angle only and the other is fuzzy control of both steering
angle and motor speed. In the experiment, we verified that the second proposed miethod was more efficient in racing speed.
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Fig. 1. An embedded and unmaned vehicle
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Fig. 2. System architecture
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Fig. 3. Assignment of unique numbers for fine
detecting sensors
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Table 1. Sensor values for statuses of sensor
detection(right side)
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Table 2. Sensor values for statuses of sensor
detection(left side)
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RSI:

IF value of sensor is big left side(BL)

THEN steering angle is largely changed to the
lefi(SBL)

RS2:
IF value of sensor is left side(L)
THEN steering angle is changed to the left(SL)

RS3:
IF value of sensor is center(C)
THEN steering angle is not changed(SC)

RS4:
IF value of sensor is right side(R)
THEN steering angle is changed to the right(SR)

RS5:
IF value of sensor is big right side(BR)

THEN steering angle is largely changed to the
right(SBL)
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Fig. 4. Fuzzy membership functions for sensor inputs
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Fig. 5. Fuzzy membership functions for steering
angle outputs
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IF steering angle is large(L)
THEN motor speed is low(LS)

RM2:
IF steering angle is medium(M)
THEN motor speed is medium(MS)

RM3:
IF steering angle is small(S)
THEN motor speed is high(HS)
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Fig. 6. Fuzzy membership functions for steering

angle inputs
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Fig. 7. Fuzzy membership functions for motor
speed outputs
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Fig. 8. A race track for experiment
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Table 3. Parameter values
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Table 4. Experimental results
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