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A Development of Teaching Material of Programming for
LED Lighting Which Supports Various Learning Styles

Yoshihiro OHMI * and Yasuo NAGAT *
A teaching material for programming which is able to control LED lighting is developed. The

purpose of this material is training of programming skills in the course of software development.
This material consists of ten pillar type lights, and each light color can be controlled from a card-
size microcomputer. Each light module has a distance sensor, and students can develop some works
which response by human behavior around these lights. This material has five typed learning styles,
such as runnable program on PC, using an emulator of LED lighting and runnable program on the
card-size microcomputer. By starting to use the development style for beginners and stepping up to
the advanced style, it is expected that students can learn smoothly. When students use the advanced
style, it is expected that this material introduce development of embedded systems.

Keywords: education of programming, LED lighting, embedded system, adaptive processing,
physical computing
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oid loopLED() {
int @ = analogRead(@); // 100: far 400:necr
if {a » 108) {
persent += (o=188)/188;
Y oelse {
persent--;

) |
persenl = constrain{persent, 8, 188);

float ryg,b,u;

for{int i=8; | < 18; j**) {

nt phosa = [¥3@3;

float ¢ = counter+sin_deg{counter®(3+sin_deg{counter/2.5)%8.1))%!
= (sin_deg(c*spd+phase)+1)*NAKB/2;

= {sin_deg(c®spd+120+phase)+1 ) *NAKE/2;

= {sin_degl{c*spd+24B+phase)+1)*NARE/2;

= alope{counter*apd*(1+i*8.85) ) *NAKE;
= (r*(100-persent J+u*persent*1.8)/100;
= (g*(188-per=ent )+u*persent*1.6)/1080;
= (b*(108-persent J+u*persent*1.0)/108;

o 3e oo 3

setLED(i,r,g,b);
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void loop () { e
int a = analogReaﬁ}O);
for(int 1 = 0; 1 < 10;

if (a <= 100) {
AR 71 5]
setLED(i, r, g, b);
} else {
W iR IR O F R
setlED(i, r, g, b);
}
}
delayMicroseconds (POWAN SPEED) ;
counter = (counter+1)%7200;

}

int counter% -~

i+4) {

;ﬁtagounter; i
void draw() { o
int a = arduino.analogRead (0) ;
for(int 1 = 0; 1 < 10; 1i++) {
if (a <= 100) {
Wt R D 3
setLED(i, r, g, b);
} else {
W IR IR O R
setLED(i, r, g, b):
}
}

//fcounter =
}

(counter+1)%7200;
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void loopLED() {
int a = analogRead(0); // 100:3\> 400:IT\
for(int 1 = 0; i < 10; i++) {
if (a <= 100) { // BfffEE IR RBRHOEE
int phase = i*30+counter; // 18I &I 30 FEnlis

int r = (sin_deg(phase)+1)*128;
int g = (sin_deg(phase+120)+1)*128;
int b = (sin_deg(phase+240)+1)*128;

setLED(i, r, g, b);
} else { // HEBEE VR LIESA
setLED(i, 255, 255, 255); // H@ATIHNL
}
}
}
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