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In the development of intelligent vehicles, path tracking of unmanned vehicle is a basis of
autonomous driving and automatic navigation. It is very important to find the exact position of a
vehicle for the path tracking, and it is possible to get the position information from GPS. However,
the information of GPS is not the current position but the past position because a vehicle is moving
and GPS has a time delay. In this paper, therefore, the moving distance of a vehicle is estimated
using a direction sensor and a velocity sensor to compensate the position error of GPS. In the
steering control, optimal fuzzy rules for the path tracking can be found through the simulation of
Simulink. Real driving experiments show that the fuzzy rules are good for the steering control and
the position error of GPS is well compensated by the proposed estimation method.
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F : longitudinal tire force, front 2 B3 E9HE AP 2F(s)SF I
F,; : lateral tire force, front o) JFFoZH XFH AEHZFFTS Aol
. : longitudinal tire force, rear t}. Fig. 3 & AA A|2H] AAEZHEE e

: lateral tire force, rear T},
: speed of center of gravity(CG)

FX

F

%

7 : yaw rate
& :steering angel
B

: vehicle side slip angle

ay :tire side slip angle, front

Trgbctary
gererotar

«a, - tire side slip angle, rear

Hp ot tire displacement, front
: tire displacement, rear

L o distance between front tire and CG

L ot distance between rear tire and CG
Fig. 2 Model of Vehicle Dynamics
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Fig. 4 Vehicle Model for Path Tracking
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Fig. 5 One-Track Model of Vehicle
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Fig. 7 Right-hand side Fuzzy Model of Vehicle
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Table 1 Fuzzy Rule for Steering Control
B

NB | NS Z PS | PB
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PS NS Z PS PB | PB
PB Z PS PS PB | PB
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Fig. 11 Simulation Result by 5X5X5
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Fig. 12 Unmanned Vehicle for Autonomous Steering
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Fig. 17(b) Right-turn Test

Fig. 17(c) Straight Driving Test
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