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Abstract

Recently, network control system (NCS) becomes popular in different industrial
applications with advantages as low cost, reduction of installation, and easy maintenance. The
servo motor adopted in this study with the serious RS-232 interface to connect all motors as
the NCS. The DSP F2812 is applied to generate commands as the protocol to control four
motors of an omni-directional mobile robot (ODMR). The mobile robot was tested with both
at a low speed (30 cm/s) and a high speed (100 cm/s) with acceleration and deceleration. By
adding the PID position controller, the robot motion accuracy is significantly improved in a
centralized control structure which is usually faster compared with the NCS structure. A
suitable sampling time for the NCS on the ODMR is determined in real application
experimentally by considering the sampling time and the system performance.

The omni-directional camera can be applied as the function of tracking and localization
on the robot navigation. Its estimation of relative position between an object and a robot is
improved by applying the Kalman filter to reduce the oscillation as robot starts to move.



Moreover, the sensor fusion is applied to integrate both the wheel encoder and the image
signals to improve the accuracy and stability of localization. The present integrated system,
including the remote control, the image, and the motion control systems, is developed for the
remote operator to transmit the command and receive the image through the internet. Finally,
the mobile robot which is built by the NCS structure has been applied to an autonomous
system successfully.

Keywords: centralized control, NSC, ODMR, sensor fusion, remote control
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