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Development of Experimental Mobile Robots for Robotics
Engineering Education by Using LEGO MINDSTORM

4 23,9 &

June Hyung Park!, Seul JungT

Abstract This paper introduces several mobile robots developed by using LEGO MIDSTORM for
experimental studies of robotics engineering education. The first mobile robot is the line tracer robot
that tracks a line, which is a prototype of wheel-driven mobile robots. Ultra violet sensors are used to
detect and follow the line. The second robot system is a two-wheel balancing robot that is somewhat
nonlinear and complex. For the robot to balance, a gyro sensor is used to detect a balancing angle and
PD control is used. The last robot system is a combined system of a line tracer and a two-wheel
balancing robot. Sensor filtering and control algorithms are tested through experimental studies.

Keywords: LEGO Mindstorm, robot education, line tracer, balancing robot
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Fig.1. Line tracer using NXT
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Fig. 3. Line tracer sensor and wheels
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Fig. 4. ROBOTC Program
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Motor | Speed]  PID|Mode gg\.labe [Fun State] Tach Ueet Tach Move| Tach Limil] Tach Total
mokoedy 1] 0 OFF[Brake] 2 Idle 1] 14912 14912
ot 0 OOFFiBiske)2  none  lde m 0 e8z 48z
ot 0 OOFFBreke)2  none  lde 0 0 0 0
Sensor| Type Mode Value|  Raw| [Variable Value
S1 |RawVaue  modeRa. 1023 1023| [Swnelype|  synchNone]
52 |RawVaue | modeRaw 750 750| [SyncTun 0
53 |RawVaue |modeRa 622 622 |[Batteny 80| =
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#pragma config(Sensor,S1,Line_1,sensorLightActive)
#pragma config(Sensor,S2,Line_2,sensorLightActive)
#pragma config(Sensor,S3,Ultra, sensorSONAR)
#pragma config(Motor,motorA,AAA, tmotorNormal,PIDControl)
#pragma config(Motor,motorB,BBB, tmotorNormal,PIDControl)
//*#!!Code  automatically  generated by  'ROBOTC'
configuration wizard !!*//
int Left=0;
int Right=0;
task main()
{
while(true)
{
if(SensorValue(Ultra)>50)
{
Left=SensorValue(Line_1);
Right=SensorValue(Line_2)

if(Left > 50 & Right > 50)
{
motor [motorA]=4
motor [motorB]=4
}
else if(Left < 50 && Right > 50)
{
motor [motorA]=2
motor [motorB]=4
;3
else if(Left > 50 && Right < 50)
{
motor [motorA]=40
motor [motorB]=20;
}

}

else

{
motor [motorA]=0
motor [motorB]=0

}

}

}

03
03

0;
03
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Fig. 6. Program example of line tracer
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Fig. 9. Two-wheel balancing robot using NXT
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Table 2. Control gains

Angle Position
P 4 (Ap) 17 (P_p)
50 (A_d) 68 (P_d)
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Fig. 14. Control block diagram for two-wheel balancing line tracer
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