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

4 2 3,49 &

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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Table 1. Robot LEGO system for experiments
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Fig. 2. Kinematics of line tracer
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Fig. 3. Line tracer sensor and wheels
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Fig. 4. ROBOTC Program
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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)

//#!1Code  automatically  generated by '"ROBOTC'
configuration wizard !!%//

int Left=0;

int Ri

ght=0;

task main()

{

while(true)

{

if(SensorValue(Ultra)>50)

{

Left=SensorValue(Line_1)
Right=SensorValue(Line_2);

if(Left > 50 & Right > 50)

{

motor [motorA]=40;
motor [motorB]=40;

}

else if(Left < 50 & Right > 50)

{

motor [motorA]=20;
motor [motorB]=40;

}

else if(Left > 50 && Right < 50)

{

motor [motorA]=40;
motor [motorB]=20;

}
}

else

{

motor [motorA]=0;
motor [motorB]=0;

}
}
}

32l 6. 2felE= 0| =203 o
Fig. 6. Program example of line tracer
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Fig. 8. Image cut of line tracer
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Fig. 11. Image cuts of Two-wheel balancing
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Fig. 12. Gyro sensor data for 0 to 8 seconds

FAT

ol

o & werd e

o

ERE

24.1 B=9jo]

WY RROIA el Aol MRt dAs 5
ATk Skel EIEe el AlFta} w7 R - A efid
AX7E B 3E W vhea) el dashes shal
& AHshzdl Wavt HA SR ARtk 1L

130 WAA gRIEFH o)A 7} e} 9t

o™ =

02! 13 NXTE 0|86t 52 sl 2IRIE|0[A
Fig. 13. Two-wheel balancing line tracer using NXT

2.4.2 Aoy
Aol ANZ Zrlsle] a7 1490 o] AR
th Ao AxMe TR e ofgk 7de] Astmz
= ARl wEt gle] thEA Ug 4 k. o
2 Edo] 28E%s w 7] gho] 244E § =

= 54 A 27] 3% ARE 79 4297, olF

;



Mol
T E))

O 14, 2 WAl 2oIER0|M Mo SECtojola
Fig. 14. Control block diagram for two-wheel balancing line tracer
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