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ABSTRACT

This project is the study of displaying of letters and numbers through beamed diodes
displayed boards. The boards have been developed to be compatible so it can synchronize,
receive, and transfer the data. The format of displaying of the data will be performed on the
displayed board as dots (Dot Matrix Display Board) by using microcontroller Arduino Mega 2560
R3 and Leonardo Pro Micro ATmega32Ud Arduino as controller and processor of the needed
data to show on the boards.

The synchronized displayed boards will learn their own positions and will send the
information of their positions to the microcontroller to process and send to the data transmitter
via radio waves to indicate their positions to the controller and send back the needed data to
display. After that microcontroller will convert the code that received from the infrared to
process for forming into letters and numbers as the form of received code. Finally, the message
or letters will display on beamed diodes displayed boards. In addition, the important
compositions in this project are the display (Display Board), the driver (Driver Board), the

controller and processor (Microcontroller), the data transmitter via infrared (Infrared).
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4.1.2 dwFuuandunustnede 0xA0

o at o ' C§ « d °
dwsunsuansanssryiumiaiiodulien 1 asuansdiym © We are No. 1”

] sketch_mar09b | Arduino 1.0.5-r2 -8
Fiz tddt Sketeh Took Map

q skerh_mar0gb §

#include <IRremote,b>

int ceceiverpin = 2: /7 pin 1 of IR receiver Lo Azduina éigital pin 15

[Raend 1esend: 2 CoMg - o lEE
IRrecv irrecv(receiverpin): // Creats instence o5& Lrrasw [ .
decode _tezulcs results; i Suet
char characters Teov oignal ...send PY

secy signal I
watd setup() recv signal ... ‘
{ |zecv signal ... |

Serial.begin(9600) ; ‘zecv atgaal ... |
irrecv,enableIRIn() /4 start the IR Ceceivec |reev signal ... !
/4 pandtode(d, OUTPUT): |raew aignal ... |
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y 'recy aignal
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wa1d loap () 'zecv signel .. .Send Re ece Ho.l

‘!EM

for (int 1 = 0: § < 117 L44) Tacvy signel ...

( recv 3igael
Serial.princin(“send”): |zecv signal
irsend.sendSeny(lLAL1L ,12); |zecv sigaal
1rrecv.enableIRIn() : |zecy signel ...
(irracv.decods {sresulca)): |zecv aagant ...

Serdal.princ("recy sigal
delay (50): S ArafiEEl R
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Send

recv signal ...send o~
recv s3ignal ...send
recv 2ignal ...3end
recv signal ...send

recv signal ...szend
recv =signal ...3end
recv 3ignal ...send

recv 3ignal ...send

recv 3ignal ...send

recv signal ...send

recv signal ...Send We are Ho.l

send

recv 3igneal ...send

recv signal ...send

recv signal ...send

recv 2ignal ...send

recv 3ignal ...z2end

recv signal ...send v

Autoscroll Nolineending  9600baud

d ] 4 ] o o 1 d
JUR 4.3 guduwanmadumisvesdursnintie 0xA0 duntaduthed 1

o U o 1 ‘EI d © N »
dmsumauanesansszyiumiaiioduthen asuansdme © We are No. 2

k] sketch_mar02a | Arduino 1.05-r2 - a

4CCaty. enabl a
(1ccecw. deendaeresulta) ) ;

icecy. snablelfIng):

(iczecy. decods tazeaultal ) ; L& COMs - O
irceev. enablalilng):

ticeecv. decats (axesulta) ) ; Serd
ircece, enableIRIn(): [EeeV oSqmad el A
tirrecy. decods (cresults) ) ; recy aigoel ...
Serial.pzint("recy simal ..."): 2 ecv sigmal ...
delay (3003 //Dindzad zecv signal
) recv sigmal ...
ASTASANL 5 £ BN AT M TELEO N AT 1D recy sigral ...Sezd We aze M2
18(resules, valu nend
¢ zecv algmal ...aez
foapars This os fes This recv sigual
recy signal ...
delay (100} recv aignal ...
#hile(tzue) jzeey simal ...
t l\:zml sigoal ...
1etecy. ensdleIRIn() recy eigmal ...ee
tizzecy. decodeazemulta)): recv sigoal
Sertal.p cu sLmAL L. zecv signal
1€ {zesults, valuews04BL |izesulta, valucaadeCl ) Tatmes oz are TAGd2 zecy 3ign
{ recv signal ... >
fox (inc e 014 < Li 44 ( (¥ Aurtascrod Hokeendng v S60bsd

d 1 -3 1 = [+ ]
JUR 4.4 sUduldsunsunarnmisuansnadunusvesdursusathe 0xa0 duiadude

Y

il 2
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< COM6b
Send
recv signal ...send A
recv 3ignal ...s3end
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...Send We are MNo.2
send
recvy 3ignal send
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...send
recv gignal ...send
recv signal ...send
recv gignal ...send
recv signel ...zend
recv 3ignal ...send
recv signeal . B v

Autoscrell

No line ending v«

9600 baud

d 1 o ] = o 1 A
JUR 4.5 Udunanmadumiavasdunsusathey 0xao duviuiuthed 2

U

dwdumsuansnansszyiuviaiioduthen 3 atuansde © We are No. 3”

i Ekel:h,ma:ﬂﬁu ‘

Finclude <IMremate. b
int receiverpia = 2:

sketch_marDda | Arduino 1.0.5-r2

1Roeed Lrsena; 2 COMe
1 Lerecy (Lecalvemping :
Arzide_casules cesuits; | Seret
chat characzac; cee? aignal .o.send T e e g )
!zecv aignel ...5end We sre Ho.3
woid setep() |send
f |eeev signel ...
Sertal.begin(9600); Irecy sigoal ...
itrecv. enableIPIn|): 134 IP Tacel tecy signel
/¢ pamiiodeld, VITIVE) recv signa
recv signa
) recr signal ...
recy signal ...
vard leog () rzev signal ...
t irecy =ignal ...
Cor fimt i = 0: L € Llr fe=) ‘recw aignal ...
{ reev 3ignal ...3end We are Na.d
Serial,princin{send"y; ans
dzsend., senony(LLLLLL, 12) cecy signal ...send
dzzesv.enablelRIn(): recy signal ...send
[izrecy. dzcod=[szesults)) recv sigmal ... v

izzecv.enablelRIng):
[drcecy.decods (sxesuics) )
1zcecv, enshleTRIn() £
{tegecy. decods [szemuical ) s

(] usescrck

fobmendrg o %Obwd o

d 1 o ' = o 1
JUR 4.6 udulusunsuuaznisuanimaiuniwesdursnsatie 0xA0 shuiaduthe
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COM6 - o

| Send
(recv signal ...send o A
recv signal ...Send We are NHc.3
send
recv gignal ...send
recv signal ...8end
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...send
recv signal ...Send We are HNc.3
send
recv signal ...send
recv signal ...send
EEET BIORRE oty o ..
[¥] Autoscroll Nolineending v 9600baud

o | o | a o | =
JUN 4.7 sudiunansmasiumisvosdunlsnaniie 0xa0 dumintuthed 3

4.1.3 dwiuvenduvdatede oxBO

dvsumsukanwanisssyduviuiieduten 1 szuaadinn © We are No. 17
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@ sketch_mar09b | Arduino 1.0.5-12 - &
Fie Est Sketch Tocl Help

§ skatch_mar0Ebs

Finclude <IRremste.h>

int receivexpin = 2; /¢ pin L of 1P ziciiver te Auduize digazal pin Lt

TRsend lrsend; @ CoM2 =8
IPzece Licecv(cecedverpinls ¢/ forate 1mItaLc: fo ArTiev

droods_resulta results;
chat charaetec:

£ecv sigaal .. .aend e =]
Tecv sigasl ...3eed
Tesv signal ...send

void setw()
L fecv sigasl .. .3end
Secial.tegin(9630) resv sigmal .. .send
itcece, enablelRing): 7 gac: whe IX cezeivar £2av sigsal ...oend
feopdniitd= T, OTTHIT: recw signal ...asend
P recv sigaal ... s=nd
3 leesy mignal ...mend
ltecw signal ...9end
void Yoop() |zocw sigaal ...Send Fe are Wa.l |
1 EEE |
far (anc i - 0: L < LL; 44 {eeev agaal . |
' leacy asgzal . |
Serial.princin(”s=nd”) jgecv migaal . |
Ledend. sendSany (111111 ,12); eezv sigmal ... |
Lrceew, ensbleRing): Irecy sigual ... }
{irrecy, decods (sramilrs)) ; [Fecv signal ...se: v
Serial. print(“zecw signal ..."): 2 Autocrat Nibinke o e =
deley (5002 e 1 ! S
'
FRRCRELES " TR T P et ] Basf e v

d i o 1 = © 1
JUN 4.8 gudnlusinsuuazmsuanwadiuiwedunTiaate 0xBo fumiadulie

i1

® COM9 - o S

Send

[recv signal ...send - |
| 3

lrecv 3ignal ...szend
irecy 3ignal ...z2end

i e ey

'recv 3ignal ...3end
ecv signel ...3esnd
|recv aignal ...s3end
cv gignal ...send
jTecv 3ignel ...3end
recv signal ...3zend
recv 3ignsl ...send
recv 3ignal ..,Send We are lc.l
send
recv 3ignal ...3end
recv signal ...send
recv signel ...send
recy aignal ...gend
recv 3ignal ...3end
recv giggg}_...send il

Autoscroll

H
rm

MNolineending  9600baud

i ! o i =) o ] P
JUR 4.9 sudunsuanaaduvtsresdun ety 0xB0 duviaduthen 1
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focd sketch_mar09a | Arduino 1.0.5-r2 - a
File Edit Sketch Tools Help

oo Beg

T ekalch_mar09a$

icrecv. enableIRIn(); &
{Lecacy, dacode (4zesules))
iccecy. enableIRIn():
(icEecy, decode [sresules)) ; [E2) COM6 - a n
ircecw, enablelRIn{);
[Lecacy. decods {cresults)) ; ' . . Send
itreev. ensblelRin(); Tacv signal ...sead e .
{icceov. decode (sresules) ) ; recv signal ...send
Serial,prine("zecw signal ..."): recv signel ...sead
delay (50): //Bhpdoain Tezv aignal .. sesd
) recv signal ...send
STISRAA 15713 1013 SEEH ST kSRS g 4D cecv signal ...

1f (eesules.valuess111111) aend

{ recv signal ...
/etect This 13 1or TAGHL recv signal ...
recy signal ...
delay (100): recy signal ...
shile(true) raov signal .. .ss
¢ recv signal ..

iceecv, enabletRIn()y 3 rzov signal ..

(Lezecv.decode(azesulta)) recv signal ...

Serdal.print("cacy signal ,.."): Tecv signal ...

if{results.value=sDxBl |lresults.values=0x(l ) s:DaeasT wa are TAGHD Tecy signal ...

{ rezv aignal ... v
fox (int 3 = 0: 4 < 11z i+ | ) Auoserol =

Serial.printin{“Send We ace da.27);
irsend.oendSomy (BxAZ ,12);  //aend CxE.
chazeccer = Oxh2;

YamlUsunsuslay N 1swanInas e dunsnsate 0xB0 dunuady

e 2

[1Y)]
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=
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—
o

Eaft

Ea COM6B - o BN

[recv signal ...send .
lrecv signal ...send
jrecv =zignal ..,aend

ec
|recv 2ignal ...send
recv sigmal ...3end
recv signal ...3end We are Hc.2

recv 3ignal ...s3end
recv signal ...send 5
recv signal ...send
recv 3ignal ...zend
recv signal .,.send
recv 3ignal ...s3end
recv 3ignal ...zend
recv signel ...send
recv 3ignal ...send
recv 3ignal ...send
recv 3ignal

W

[v] Autoscroll Mo line ending  9600baud o

d 1 o i o o 1 |
Uil 411 gUdumsuanamadiuriaraadunsisathe 0xBO suviaduthen 2
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e sketch_mar09a | Arduino 1.0.5-12 -0
Fie Edt Shatch Tools Hep

i skateh_mandda§ &
#include <IRremote.h>

int recetverpin « 2; 4/ pin 1 of IF
IRsend iraend;

%o Azdulna G1gREl g 35 I COMS - o EN

IRrece Lccecv(caceiverpin); // craars 1asranie af 1ries | » i
decode_razules rasults: Serd

char characcer: Zeov sigmal ...exmd . A
|recv mignal ...Sead We ate Ho.2
me1d setwp () ]
' |zecv aignal ...ssad
Serial, beo:n(9600) ; recy aignsl ...azad
itrecv. ensblelRTn(); ¢ osrace the TR teveiver zecv aigmal ...send

recv aigral ...sead

/ pamtadel?, ONTHIT:
recv sigmal ...sead

) recv signal ...send
\reov signal
woid laop() recv aignal ...sead
recv signal .. .sead
for (imc i = 0z 4 < 1 d44) cecv zignel ...send
( recv aignal ...5end We are Wa.d
Serial.printin(“send”): mend
trsend. senddony (1LLLLL,12) recy _JIQML <..send
ircecy. enobleIRIn(): lrecy algoel ...3ead
(ircecw. dacods(szesulta)) recy sigral ... PSS e M
ircecv, snableIRIn{); [} Autoscrol Mooy o 9600bad o

(irrecy. dacode (crasulta))
iccece, enableTRIn() s
(ircecy. decodefsceaulta))

A 1 o 1 a o ]
JUR 4.12 gudlusunsuuaznuanmaiwiivesdunsnsathe 0x80 duminiy
<
Ui 3

&) COM6 - o S

w
14
ry
=9
>

lrecy signel

L]
1]
jal
[=5
-t
g
[§Q
i
4
m
—
=
(&)
L

irecv 2ignal
e

irecv signal ...send
recy gignal. ..;send
jresv 3ignal ...sepd
recv 3ignal ...send
recv signal ...send
recv signal ...send
recv 3ignal ...send
recv signal ...send
recv signal ...send
recv 3ignal ...send
recy 3ignal ...Send We are No.3

|recv signal ...send
recv 2ignal ...send
recv 3ignal ... Vi

[v] Autoscroll Mo line ending 9600 baud
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4.1.4 dwmSuvandumitsdeda 0xCo
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dwsunsuaaaansseyiwmindeduthen 1 asuansiigm “ We are No. 1

sketch_mar09b | Arduine 1.0.5-r2 - 0

! aketch_marldbg B

#include <IRrexote h>

ine cecedverpin = 2: // yan L of IR veceiver to Azduicy digital pin 15
IPzend irsend: e} com9 - o El
IREecy LETeCV(Cecelverpin)s // freats inatencs of Liiaze %
decode_reswits results: Serd
chaz chacacter; “Tecv signal ...sead ]
s2ov aignal ...zead
watd actup() zecv sigmal ... !
{ recy aigmal ... !
Surial,begin(9600) 1 ecv atgnal ...sen
Lrrecv.enableIRIn() ; /7 87art e IR receiver reov atgnal .. |
0 pantioea (7, OWIFUTY: recv aigaal .. .nen {

Izecv signal .. .se

} recv signal ... |
‘zecy gignal .. .sen {
waid loop () \z2cv sigaal ... e ere .1 |
{ |2e0a
for (int 1 = 0; 1 < 11; i++) |z2cv signal ...9z0d
{ s2cv sigual L..sead
Serial.princin(“send”) ; ‘zecv signel ...send ‘
irsend. sendSeny (111011 ,12); |fecy signal ...zead |
irrecv.enableIRIn() : Tecv signal ...send ‘
{irrecv.decade (sresulta)); Tecy mignal ...send - v

Serfal.princ("recy signal [ Autosarok na_lnemiw o osbad o

delay (50): AfLE R

Wb L T UENTE S IE S IE- T

]
SANATTE LTI F AN IESTL RIS L Sy LR P PR NT AT

U 4.14 gﬂdwiﬂmﬂimaaﬂ13LLamwaﬁ%mu’wm@uwmmﬂw 0xCO fuu gy

Yred 1

D COM® - o

Send
recv signal ...send A
recv zignal ...zsnd
recv 3ignel ...zesnd
lrecv zignel ...send
|recv a3ignal ...aend
recv aignal ...send
recv signal ...send
recvy 3ignal ...=end
recv zignal ...=zend
{recv signal ...zend {
grecv =ignal ...32nd We are Nc.l ;
zend L
recv signal ...szend
recy signal ...send
recy zignal ...send
recv 3ignal ...sgend
|recv zignal ...zend
f:ecv signal ...send S o ¥
[v] Autescaell Moline ending « 9600baud

d 1 o ¥ o o 1 d‘
U 4.15 gUaunsuansaiLiiavasdursusatie 0xCo duwwualutedn 1
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)

e Edil 3

tch Tecls Help

d sketch_mar0da §

irrecw.enablelRIn()
(iececw, decods (scesules))
irrecv.enableIRIn() #
firzecw. decode {eremlca));:
itreey, enabisIRIn();
(3xzecw. decode (sresalts)):
irxecy,enableIRInl)
{irzecw.dzcads seesules)):
Serial.princ( recy zigmal ... ")
delay (30): sonhafanin

¥

SABTREMI 18IS (1 6T SIS E 15 IRE S S50 2T

1# (zesults.valueasllllll)
1
sDwtnct This 19 not TASEL
delay (100):
chila(rrus)
1
trrece, enablelRing) s
(irrecy. decode (aresules));
Serial.princ("cecv sighal ..."):
1f (results.values=DxBl |lresults.values=OxCL )
i
for (int § = D; 4 € 10; i44) [
Serial.printin("Send Wa arz No.2"):
1zaend, sendSony (OcA2 ,12); send 03D
chacacter « OxA2;

sketch_mar(9a | Arduino 1.0.5-r2 - 0

COME

(E5]

Tecv aigaal ...
recv sigasl ...
recv pigasl ...
recy aignal ...
recv sigasl ...
recv aigaal ...
aend

recv aigasl ...
recy aigasl
recv aigmal
recv sigaal
recy signal
recv signal ...
recv 3igaal ...
recw sigual
recv =signal
recv signal ...

recy sigmal ... v

Molneendng

Re are Mo.2

we are TAGHZ

(] Autoserol

d 1 o 1 @ o [}
JUN 416 sUdmlUsunsuagnsuanmadwmisresdurlsisate 0xCo Aty
U 2

recy 3ignsal
‘recv signal
lreC? zignal ...
recv 3ignel
recv signal
recv 3ignal .
send

recv 3ignal
recv 3ignal ...
recv aignal ...
recv 3ignal ...
recv 3ignal ...
recv 3ignal
recv 3ignel ...
recv signal ...
recv 3ignel ...

Iecv
IECV

akgnal s
signael wus

Autoscrall

=
sUN
u

COM®B

4

e are MNc.2

-t

v

Moline ending + 9600baud

] o Ll £ o 1 A
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a"ﬁ'ﬁUﬂTﬂLﬁméﬂaﬂqiizqﬁqLLﬁU\uﬁJﬂLﬂu{]qﬂw ) %Li,amm‘hﬂﬂ We are No. 3

2 sketch_mar09a | Arduino 1.0.5-12 i @
Sle e Sketcn Teol: Help

g skelch_mardga §

#iaclude <IRcesote.h>
in% recelwerpin = 2§ ¢/ pin L oc2
IRsend icsend:

s COMB - o BN

Ifrecy ircecw(receiverpin]: /¢ coeate inz of tzcars |
dreode_tesults resulta; =
char charscter: Tecy sigaal ... geed =
recv 3ignal ...Send Ke are ¥2.3
woid setw () send
recv signal ...zend
Serial.begin{9600) secv sigasl ...zend
irrecv. eIRIn(): f/ 37aLt ths IR recelver zecy signal .. .eend
pratade 7, CHYPIT): recv a1gnal ...

zecv signal ...

] recv aignal ...

waid Loogp () !

t |
|

for (inc i = 0: 1 <€ 11; 144 1L e ’ s
recv signal ... e ars ¥o. i

Serial.princin("send"]; aend

izsend. veadScny (1111L1,12) 1 cecv signal ...zend |
ireecw, snableTRIn(); tecy signal ...send - 1
(1rescw. decode (szesules]) cecr sigoal ... somesm S Lo
irrecy. sunablelRIn() ; @ furoscrak TR E

(ieceoy, decode (creaults));
{reacv, smableIRIn():

(Lecece., decods (sresults));
P >

JUT 4.18 sUdulUsunsuuazNsuansrasiwrsveadursusate 0xCo dumind
o
Uheh 3

%) COM6 - o iES

Send
recv zignzl ...send P
érecv 3ignal ...5end We are HNo.3
zend
jrecv signzl ...32nd
|recv signal ...send
%recv signel ...zend
recv signal ...send
recv signal ...send
recv signal ...send
recv 3ignel ...send |
recv 3ignal ...send ;
recv 3ignal ...s3end ;
recv 3ignal ...send
recv 2ignal ...Send We are Mo.3
send
recv gignel ...send
recv signel ...send
recv 3ignal ... - v

[v] Autoscroll No line ending 9600 baud

d [ © i = 24 < i o
EUVI 4.19 EUa']Uﬂ']'iLLﬂﬂQNﬁﬂ?LLﬂuﬂ‘Uaﬁ@uW‘ﬂﬁﬂ‘lhEJ 0xCO WWLLWuGLﬂU{j'}EW] 3

51



4.2 drunansnavuvasnialaailasuas (LED)

4.2.1 druveslusunsuiilduanana
int letterA(8)][8] = {

£ X 1, X, B, 0, I, I, L }
1 by 4y By L1p Tp 0 1; 1§
} X, 0, 1, 1, 1, 1, B0, 1 }
} lys Qp Ls Lz L 3 I; L3
1 L, @, 0, B, 0, 0O, 0, 1)}
1 Ly s Ls s Ly Ly B, )
1 Ly B, Ly 1 1 1z Q@ 1 3

int letterB([8]([8] = {
1, B, B, 0, 0, @ 1., T}
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f e B 1; I L, I, 0, 1}
7

P & By 15 1 1 1 07 1}
{ 1, O, 1, 1, 1, 1, 0, 1}

{1, 1, ©o0, o0, O, O, 1, 1}
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int letterD[8] [8]

}

1

int letterE[8] [8]

{

}

{

int letterF[8][8]

}

}

1

}

1
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{

int letterG([8][8]

{

int letterH[8] [8]

}

int letterI(8] (8]

}
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int letterd[8] [8]

}

0

}

1

{

int letterK[8][8]

}

1

(

int letterL[8][8]

}

1

}

1

}

i
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r

{

int letterM([8] [8]

}

}

0

}

0

}
}

0
0

{

int letterN[8] [8]

0,

{

}

}

0

}

0

}

{

int letterO([8][8]

}

1

}

1
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r

¥

{

int letterP[8][8]

}

1

}

1

}

1

}

1

{

int letterQ[8][8)

}

1

}

0

{

int letterR[8][8]

}

1

}

1

}

1

}

1
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} i

int letterS[8][8]

{

il
1

}

1

int letterT[8] [8]

{

}

0

}

0

I

int letterU[8][8]

}

1
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int letterW([8] [8]

{

}

il

}

1

}

1

{

int letterX([8] [8]

}

0

}

L

int letterY[8][8]

{

}

P

}

1
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}

A

}

1

int letterZ[8][8]

}

1

(

int letterl[8]([8]

}

1

}

}

1

1,

{

int letter2[8][8]

}

1
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int letter3([8] (8]

1,

1,

}

1

}

1

}

L

{

int letterd[8] [8]

}

1

{

int letterS5[8][8]
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int letteré6([8]([8]

B

}

1

AR

int letter7([8][8]
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{

int letterB8[8][8]

int letter9(8][8]

{

~ =

}

1

int letter0[8]([8]

{

}

1
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