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A Case Study of Embedded System Education
Using Robot Contests

NoBuHIKO OGURAT and HARUMI WATANABE!?

Recently, Robot Contests attract attention as an effective way of education
for embedded software engineers. We, and our student, have participated in
several robot contests, including ET Software Design Robot Contest, MDD
Robot Challenge. In these contest, experiments and tunings play essential roles
to comprehend application domain and to achieve competitive systems, hence
students can learn the importance of developing process by trial and error cycle.
The trial and error cycle is composed of the following processes: discovering
subjects, decomposing sub-subjects, proposing method to solve each subject,
discussing results of experiments and verifications with respect to the proposed
method to discover next subjects. While the ability to handle the cycle is es-
sential skill for engineer, many general lectures in undergraduate schools are
insufficient to obtain the ability. To make effective training, the paper focuses
on 3 themes: discovering subjects, experiments, and traceability from require-
ment analysis process to goal products.
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Fig.1 Target hardware in ET robot contest.
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Fig.2 Course in ET robot contest.
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Fig.3 Schedule of the curriculum.
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Fig.4 Developing process.
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Table 1 Definition of the developing process.
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Fig.6 Overview of a measurement equipment.
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Fig.7 Measuring velocity in a test run.
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Fig.8 A class diagram in design models.
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Fig.9 A basic tool for MDD.
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active proctype dashed_drive(){
do

itrue ->
YN EELIEOT =y ¥
sensor check flag=1;
brickOS_brightness ? judged color;
if
::(judged_color = white) >
motor dir=left side;
white_count++;

::(white_count > 100) >
motor_speed =low_speed
else >
skip

fi

::(judged_color = glay) ->
motor dir=right side;
blackicountﬂ;

::(black_count>10)->
motor_speed =normal_speed,
black count=0,
white count =0

else >
skip

::(judged_color = black) -

motor_dir=right_side;

black count++;

if

:(black _count >10)->
motor speed =normal_speed,;
black count =0;
white_count=0

else >
skip

010 00000 PROMELA
Fig.10 PROMELA statement for dashed line.

5. O O
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rlpUq
QRN SEOFE T, FIZr £2ikp THBH. 5L,
r: white_count <= 100

=2 3307 b
q: motor_speed = low_speed
p: black _count > 10

(=2 7. Bhvrb)

LB SO B BN D BEADRIEGES 2

011 JOO0OO0OO0O LTL
Fig.11 LTL statement for dashed line.
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