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Steering Neural Network PID Control for
Tracked Vehicle with Hydrostatic Drive

Yang Lei Ma Biao Li Heyan
(School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract

Based on steering kinematics and dynamics analysis of tracked vehicle, steering control strategy was
presented to realize reducing average vehicle speed automatically while achieving the driver’ s expected
steering radius exactly in the case of not exceeding the system pressure threshold and secure steering. The
steering controller was comprised of neural network PID controller and pump & motor displacement
controller. The steering neural network control simulation was conducted by using Simulink of Matlab.
The simulation results indicated that compared with conventional PID control, neural network control
export overshoot reduced from 10. 5% to 4. 1% and control response time decreased from 4. 8 s t0 2. 2 s,
which meant that system real-time ability and robustness were improved. The simulation results for
various steering conditions demonstrated that good steering stability and maneuverability were obtained
with neural network control for tracked vehicle with hydrostatic drive.
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Fig. 1 Structural diagram of hydrostatic drive system
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Fig.2 Schematic diagram of the steering of tracked vehicle
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Fig.3  Control structure schematic of hydrostatic

drive tracked vehicle
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Fig.4 Block diagram of steering control for tracked

vehicle with hydrostatic drive
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Fig.5 Control flow chart of tracked vehicle

with hydrostatic drive
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Fig.7 Complete vehicle steering control simulation model
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Tab.1 Simulation results in steering control

i TH A p S2BR p v,/km+h ! v, /km+h " v,/km+h ! T,/N-m T,/N-m P/kW
TH1 0. 005 0.05 11.6 -9.381 1.108 4295 -3850 120. 8
T2 20 19. 99 28 26. 63 27.32 2035 -839.2 63. 89
TH3 80. 77 80. 7 52.25 51.6 51.93 1389 246.7 103. 8
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