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Abstract

This paper presents the lateral and longitudinal control algorithm for the driving of a 4WS
- AGV(Automated Guided Vehicle). The control law to the lateral and longitudinal control of
the AGV includes adaptive gain tuning ability, that is the controller gain of the gravity
compensated PD controller can be changed in a real-time. The gain tuning law is 'del'ived
from the Lyapunov direct method using the output error of the reference model and the actual
model, And to show the performance of the presented lateral and longitudinal control
algorithm, we simulate the nonlinear AGV equations of the motion by deriving the
Newton-Euler Method, The read path is from quay yard area to docking position in loading
yard area. The quay yard area is where the quay crane loads the container to the AGV and
the docking position is where the container is transferred to the gantry crane. The road types
are constructed. in a straight line and J-turn. When driving the straight line, the driving
velocity is 6m/s and the J-turm is 3m/s.
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Fig. 1 Side view of AGV

Fig. 3 Top view of AGV
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NOMENCLATURES

ILI)(1,) * Moment of Inertia in x(y)(z) Direction

[,(ly) : Distance from Center of Mass to

front(rear) Axle

L : Distance of Wheel Base

S, - Distance of Wheel Tread(Track)

Zr, Zgp:@Static distance along the Z-axis
between the center of gravity on the
sprung amass and the roll center of the
front and the rear wheels

M, Sprung mass

Tsr, Tse : Distance between spring connections
of the front and rear suspensions

Cr, Cp:Viscous damping coefficient for a
single suspension at the front and rear

Cr, Cg :Coulomb damping coefficient for a
single suspension at the front and rear

Kr, Kpg:Suspension load-deflection rate for a
single suspension spring in the quasi—
linear range at the front and the rear
suspension

Ty, Tg: Wheel tread width at front and rear

K+ Radial tire rate in quasi-linear range for a
single tire

Zr, Zp:Static distance along the Z-axis
between the center of gravity of the
sprung mass and the roll center of the
front and rear wheels

Ardp: Term by which and are multiplied to the
represent the suspension spring rate when
the suspension deflection stops are

encountered
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i
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Qrc Lrc: Maximum suspension deflection in
compression from the positions of static
equilibrium relative to the wvehicle for
quasi-linear load-deflection characteristics
of the springs

Qpn Qpr Maximum suspension deflection in
tension from the positions of static
equilibrium relative to the vehicle for
quasi-linear load-deflection characteristics
of the springs

Ry, Rp: Auxiliary roll stiffness(suspension in

roll) at the front and rear suspension

Simulation Parameters

]x 17103.8 kg - sec’/m KF 235.2 kg/cm
]), 363978.7 kg - sec’/m KR 190.4 kg/em
I, 373875 kg - sec’/m Tp 250 em
I 5 Tr 250 cm
1 m
; K1 92390 kg/m
9 5 m
I Zr 3269 cm
10 m
Z 32.69 cm
S, 2400 mm R
A 20
Zp 655 cm £
A 20
Zp 655 cm ®
Ms 120 kg QFC 8.4 cm
T 110 om Lpc 108 em
SF
LQpr 155 m
Tsp 180 em BT

Lrr 189 em

CF 18.3(tension) kg - sec/em
Rp 250 m-kg/ rad

22.37(compression)
CR 7.83(tension) kg - sec/cm RR 250 m - kg / rad
11.19(compression)
Cr 25 ket

(n’ 25 kef

P gain 017
D gain 0034
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