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Control of a Heavy Load Pointing System Using Neural Networks

Byung Un Kim', E-Sok Kang#

ABSTRACT

This paper presents neural network based controller using the feedback error leamning technique for a heavy
load pointing system. Also the mathematical model was developed to analyze heavy load pointing system. The
control scheme consists of a feedforward neural network controller and a fixed-gain feedback controller. This
neural network controller is trained so as to make the output of the feedback controller zero. The proposed
controller is compared with the conventional PI controller through simulations, and the results show that the
pointing accuracy of the proposed control system are improved against the disturbance induced by vehicle running

on the bump course.
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7| 5MH Jer = gear moment of inertia
Jy; = motor moment of inertia

6, = hull position J = basket moment of inertia
6), = motor position Jy = tutret moment of inertia
01 = turret position My = turret mass
05 = basket position K = suspension spring rate
s = suspension position Kpp = gear train spring rate
11 = lateral gun bending position Kz = spring rate between turret and basket
T); = developed motor torque Dy = viscous damping coefficient of suspension
g #r = hull rolling acceleration Dgpp = viscous damping coefficient of gear train

6, = hull pitching acceleration Dy, = viscous damping coefficient of motor

Jy = hull moment of inertia Dyg = viscous damping coefficient between turret
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and basket
Dys = viscous damping coefficient between hull

and turret
Ty = motor coulomb friction

Tyr = coulomb friction between hull and turret

R,, = gear ratio final pinion-ring gear

Ry, = gear ratio(reciprocal) motor-final pinion
{¢1¢ = bending damping factor

wy;c = bending frequency
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Fig. 1 Block diagram of the pointing system
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Fig. 3 Kinematic diagram of the gear train
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Fig.4 Schematic diagram of the gun bending mode
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Fig. 5 External forces due to turret unbalance
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Table 1 RMS values of the pointing error

T8 PI FEL
BAHATE 24 (mrad) 1.98 1.70
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