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Abstract

This paper presents an implementation of a smooth path planning method considering physical limits on a real time operat-
ing system for a two-wheel mobile robot. A Bezier curve is utilized to make a smooth path considering a robot’s position
and direction angle through the defined path. A convolution operator is used to generate the center velocity trajectory to
travel the distance of the planned path while satisfying the physical limits. The joint space velocity is computed to drive the
two-wheel mobile robot from the center velocity. Trajectory planning, velocity command according to the planned trajectory,
and monitoring of encoder data are implemented with a multi-tasking system. And the synchronization of tasks is performed
with a real-time mechanism of Event Flag. A real time system with multi-tasks is implemented and the result is compared
with a non-real-time system in terms of path tracking to the designed path. The result shows the usefulness of a real-time
multi-tasking system to the control system which requires real-time features.
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Fig. 1. Bezier curve and Kinematics of mobile robots
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Fig. 2. Two-wheel mobile robot STELLA B2
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Table 2. Hardware Specification of STELLA B2

Body Size 380 x 340 x 218 mm
Weight 85 kg
Type Two-wheel Mobile Robot
Speed Max 1.44 m/s
Acceleration Max 0.3 m/s2
Actuator .
Distance
between 029 m
wheels
Radius 0.0752 m
Wheels Width 0.04 m
Embedded | Main board nC/Eval-STM32F107
board Control board STM32F103
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Fig. 3. Software architecture of the real-time controller.
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void TimerTask()

OSTmrCreate()
/* initialize the OS timer ¥/

OSTmrStart()
/* OS timer start */
?/hile( 1)

e
}

void TmrCallbackFnct()
{

Count a variable number
Post a EventFlag 10ms
If(TmrCount%2 ==0)

Post a EventFlag 20ms

}
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Fig. 5. Pseudo code of Timer task and Callback
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void ServoTask()
{
while(1)
{
check the event flag
get semaphore
check the status of C_Vel Task
send data to STELLA B2 through RS232
release semaphore

% 6. Servo EfAZ S| oAlZE
Fig. 6. Pseudo code of Servo task.

void G_DataTask()

{
while(1)

{
check the event flag
get semaphore
get data from STELLA B2 through RS232
release semaphore

=
}

O 7. G_Data EfA 39 oAtZE
Fig. 7. Pseudo code of G_Data task.
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