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Academic Year

Solar Powered Robot

Mr. Sithat Chaiman

Miss Kanjana Fuangchoonuch
Applied Physics

Applied Physics

2006

Special Project Adviser Associate Professor Wichit Sirichote

Abstract

A two-wheel robot powered by solar energy has been developed. The robot is controlled

by the Motorola 68HC11 microcontrolier board. The program was developed with the Interactive

¢ compiler. The robot has 4-channel LDR sensor. The program is tested for light seeking

behavior.
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2.3 DC motor
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Whan electric current
passes through a coii in
a magnetic field, the
magnetic force
produces a torque
which turns the

g‘l_l‘ﬁ 2.8 DC motor operation

When slectric current
passes through a coll In
a magnetic fisld, the
magnetic force
praduces a torque
which turns the

317 2.9 nszua Ty DC motor



When stectric currant
passes through a coil in
& magnetic field, the
magnaetic force
produces a lorque

51191 2.10 auusiman 1u DC motor

When slectric current
passes through a coll in
a magnetic tleld, the
magnslic force
produces a forque
which turns the

1o boih wire and
magnatic bed

317 2.1 usa Ty DC motor
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F=ILB _ When slectric current
passes through a coll in

& magnatic flald, the

magnetic force

= (iLB)[%] sin9 x 2 sides
= ILBW sin 6 = IBA sin 8
71l 2.12 nofa 11 DC motor
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3193.16 LDR
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WamInaaswazenlsiawna

4.1 HAMINADDI
4.1.1 Msueraanadasnuseasiun Tuga LCD
Lo Tusunsudelifiudanminas mm“funﬂﬂu Run main
void main{void)
{
printf{"Hello worldwn");
}

o &
HAAWT 1199 LCD uanstonau Hello World
: - 2
2.MA293NATJY Run main BA 2-3 AT
HadWT 1510 Fon21u Hello World siniiieariu Tsuduse

412 ﬂ'I'51‘}?&'I'Llﬁﬂﬁ%ﬂﬁ%ﬂﬁ@ﬂﬁﬂllﬁﬂ%ﬁﬂ&ﬁu
LiouTdsunsusde Tulfiganan Inan mniunatfy Run main
void main(void)
{
while(1) // Do loop
{
printf{"Sound test\n"); // Show message on screen
beep(); // Generat the default beep

sleep(1.0); // Delay 1 second

}
o st

WAAWT N90 LCD uanas

= =1 o @ = = ~ r A 9
0.3 23U aaUNIYY 1 23U ﬂﬂluﬂﬂﬂuul‘ljﬂﬂﬂﬂﬂﬂ'I

BAIY Sound test iaz T Fgyanauios “aa” Fuilurng Tasdsuu
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4.1.3 M3vuyewes Wasa
1@ouTusunsude lfiudaeniTnan
void main{void)
{
printf{"Motor test1\n"}; // Show title on screen.
while(1) // Do loop continue
{
fd(0Y, // Drive motor channel 0
sicep(3.0); // Delay 3 seconds
beep(); // Beep on
bk(0}; // Drive motor reverse direction
sleep(3.0); // Delay 3 seconds

beep(); // Beep on before change direction

' o Y A ¥ ' .
2.00UBRMOIWNEDI MO llﬂ')ﬂﬂ‘llll Run main

o 4 = o ' ar oo v o
Nﬂﬂ‘l‘lﬁ’ ﬁi’lﬂ LCD LLE‘fﬂQ‘ITE]ﬂT]ﬂJ “Motor test” LED ﬁlﬂﬂ?iuﬁﬂuﬂlﬂnﬂlﬂﬂﬁﬂﬂﬁﬂﬂ Uawmaivy

= 4 s = & a2 & ,
vyu W ludiemandiaiiune 3 Juih vimiu 18oudos <Aam 1 859 g LED Auasludau
o/ o -~ ' £ o n’.: o W oo =
VUUDABTITAAT INURUTVYD w%’aunuuuuammi)xﬂnquﬂauwﬁmu‘ﬂunm 3 'II‘LI'I{‘]‘

raunu llodraaoiiing

4.1.4 Sndgygruduyasasnsnddun vl s 14 KNoB
Lo Tusunsuae liugrmminan mﬂﬁy’uﬂﬂﬂn Run main
void main(void)
{
while(1)
{
printf("knob = %d\n" knob()}; // Show analog value at knob channel on screen

sleep(0.1); // Display delay
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2.9AR0IMYUL|NAA ML KNOB a1ndnaliun
o & 3 ra S ¥ @ a3 =
HAGWT 7 Tuga LCD nansdonau knob= A1DUNAOZUIABNT 1ADINMSUTUAIEIMIUN
& ' 1 ' ] g a ) ’ o
#un1a KNOB Hmogsendng 0-255 Taudledlsvlilnadhegaswa 1didlv o uaznisvanga

211A1 14 255

4.1.5 ATURUNBIADIAIOUAS
LdeuTsunsude Tiiudaeninan
void main()
{
int light=0; // Declare and define light variable
while(1)
{
light = analog(2); // Read analog channel 2 and store in light variable
if{light>=100) // Check value over 100?
light = 100; // If value over 100, set to 100
printf{" Duration %d %%\n" light); // Show message on screen
motor(0,light); // Drive motor at channel 0 with light value

sleep(1.0}; // Delay I second

2. avaonnednalfuasveaIna9IATI ULud S unnouABnYel 2

]
o
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3 ABUBIMD I NYD Y MO

4.nA1f4 Run main 19ile1{s LDR the I iluasannsznululTuaiuandiadu
ar o 1 - v oo ¥ ] ¢ & o
waadwg LCD szuaasmmii/aswnlaswsaswufinwiunuemes Faudunanisvitaiunn
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#ans9funes dlluasannsznuunn ari IRezuinua lufu 100 wieusuiunames vz nyy
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4.1.6 DIUMIIINAIAT STOP
»
L Tdsunsuse Tdudrand Tnas

void main(void)

{
while(!stop_button(}) // Do loop for checking STOP pressed

{
fd(0); // Drive motor channel 0

}
off{0); // Off motor channel 0

beep(); // Beep on
1 o a
2.peuoiAR3 I NYe MO

t a o o o q’: < o
3.ﬂﬂ‘]J‘1.l Run main fFUAANT1THNIIUYDINDEDT TIAUUNATIAY STOP

o o ' ' 4 - o d o w
AGAND llmﬂﬂiWiguﬂﬂ'lﬂﬂE)Lﬁﬂﬂluﬂ'iz‘ﬂﬂﬁﬂﬂﬂﬁ?ﬂ‘ﬂ STOP Nﬂlﬂﬁ)iﬂ&’ﬂtgﬂﬂﬂuﬂuﬁ W%"ﬂll

ar

o ¥
fiu'lAdwdes “dn” 1 A3
4.1.7 AUAMYuLuF 1Ay LDR

k3
Livsu Tsunsuse liud e Inan

char name[31] ;

void main{)

{

intx,i,light[5]; //Declare and define light variable

while(1)
{
while(start_button{})
while(!stop_button())

{
x = knob() ; /{ Set reference value by VR




for (i=1; i<5 ; it+)

{

light[i] = analog(i+1) ; // Read analog channel and store in light variable

if (light[il]>=x)  // Check value over 'x' ?
light[i] = 255 ; // If value over 'x', set to 255

else light[i] =0 ; // If value below 'x' , setto 0

if ( (light[1] == 255 && light[2] == 0 ) && ( light[3] == 0 && light[4] ==0) )

{
fd(0) ;
fd(1) ;
name = "Robot is Moving Forward " ; // Display Monitor Forward

}

else if ( (light[1] == 0 && light[2] == 255 ) && (light[3] == 0 && light[4]==0))

{

bk(0) ;

bk(1) ;

name = "Robot is Moving Reverse "

beep() ;
}

; // Display Monitor Reverse

else if ( (light[1] == 0 && light[2] == 0 ) && ( light[3] == 255 && light[4] ==0))

¢
fd(0) ;
bk(1) ;
name = "Robot is Moving Left "; // Display Monitor Left
}

68

else if ((light[1] == 0 && light[2] == 0) && (light[3] == 0 && light[4] == 255 )}

{
bk(0) ;
fd(1);
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name = "Robot is Moving Right "; // Display Monitor Right

else
{
alloff(} ;

name = " Robot is Stop “; // Display Monitor Stop

display(); / printf ("%s\n",name) ; // Display Monitor
sleep (0.2) ;
}
alloff () ;

printf (" Lightsensor Control Robot ") ; // Display Monitor when Reset

void display(void)
{
printf ("%s%d\n",name.knob()) ; // Display Monitor

[] 3! L4 - o (] " ] d

2.0A1)y Start 19 1WR10d097 LDR A umuisn1auoaquous
HAANT 1.Lﬁm?_|ﬂﬂu Power 7199 LCD uaasdon1u Lightsensor Control Robot

2.405uNAYY Start Nve LCD uamsdana1n Robot is Stop W3 0ULAAIAT knob AnEA
mMsinuvesusuR

3.fuerelWannsznuf LDR misdmdnovesfuoud usudesiiulddudhe five
LCD 1@n$98n214 Robot is Moving Left

3 - ) ' ¢ o a I =

a.fwasIwanniznui LDR mamusnvesjusud usuasziau llduen five

LCD uef99pAI11 Robot is Moving Right
~ ' a 1 o = a
s.dwaeWannsznud LDR medrunihussyuoud usudvziduludmnd five

LCD Uera99en 1y Robot is Moving Forward
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