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In this research we investigate motion controller performance for mobile robots according to changes in the control loop sampling

time. As a result, we suggest a proper range of the sample time, which can minimize final posture errors while improving tracking

capability of the controller. For controller implementation into real mobile robots, we use a smooth and continuous motion controller,

which can respect robot’s path curvature limitation. We examine motion control performance in experimental tests while changing

the control loop sampling time. Toward this goal, we compare and analyze experimental results using two different mobile robot

platforms; one with real-time control and powerful hardware capability and the other with non-real-time control and limited hardware

capability.
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<Figure 5> Actual Trajectory Paths of a Mobile Robot Changing the Radius of Path Curvature
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<Figure 6> Final Position Error as a Function of the Radius
of Path Curvature(Unit : m)
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<Figure 7> Our Experimental Mobile Robot with Limited
Hardware Capability
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<Figure 8> NI Starter Kit Robot with Real-Time Control
and Powerful Hardware Capability
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<Table 1> Hardware Specifications of Robots

Our Experimental NI Starter
Mobile Robot Kit Robot

Board Arduino Single-Board RIO(sbRIO)
Weight 1.5kg 3.6 kg
Size(mm) 131x178x98 405x368x150
Wheel Diameter(mm) |85 100
Motor 7W DC 12V 34W DC 12V
CPU clock 84Mhz 266Mhz
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(A) Our Experimental Mobile Robot
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(B) NI Starter Kit Robot

<Figure 9> Experimental Trajectory Paths
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<Figure 10> Desired and Actual Robot Velocities from Experimental Tests
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