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Abstract

Electric vehicles and robots are real-time distributed control systems composed of multiple drive subsystems using
micro controller units. Each control subsystem should be modular, compact, power saving, interoperable and fault tolerable
in order to be incorporated into the networked real-time distributed control system. Under the networked real-time
distributed control the synchronization problem can be occurred to the position and orientation tracking control due to the
load variance, mismatch and time delay between the multiple drive subsystems. This paper suggests two types of position
synchronization control of the single link manipulators. One of them is composed of cross controller, Kalman filter and
disturbance observer, and the other uses the generation of target trajectories to minimize the gradient vector of the scalar
function which is composed of the sum of square errors between the reference input vector and the output vectors. The
availability of the proposed control schemes is shown through the control experiments.

Keywords : distributed control system, synchronization control, Kalman filter, disturbance observer.
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Experimental setup of synchronization control of
a pair of single link manipulators.
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Table 1. Parameters of the plant and gains of the

controller.

w7 Hy & olH1 Hy &g o]H2
J 0.31 0.13
b 1.0 1.0

mgl 170 17

K, 24 40

K, 32 4.8

K, 0.1 0.1

5719

: f 0,+m,

7.8 b, fien, B, )+ mogl,sin6, = 7, ‘

System2

cheal3 ojUE2olE S0l tiet S7|3H01A|

=
2H EEME

Block diagram of synchronization control system
of the single link manipulators.
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Individual PID Control using Kalman Filter Individual Control with disturbance observer (gear ratio =100:1)
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Fig. 3. Experimental result of individual PID control 7 PID Mo A=zt
using Kalman filter. Fig. 6. Experimental result of individual PID control in
the case of different load but the same motor
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Individual PID Control with disturbance observer with different load
and gear ratio
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