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COMPUTER CONTROLLED ROBOT

Jaturawit  Janpaiboon
Jirawat Muangdit
Assoc. Prof. Dr. Jongol Ngramwiwit Advisor

Taworn Benjanarasuth Advisor

ABSTRACT

This project presents the design and construction of robot control system in order to avoid the
obstruction and to move the robot to the target position within the shortest distance. A video camera
captures the pictures of robot and obstruction and sends to the personal computer for displaying the
captured picture. Then personal computer will process the captured pictures and sends the wireless

control signal to the microcontroller 89C51 to the movement of the robot.
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. a Jd . . . . ° o Yo 1 a
woiild oS (inverting oscillator amplifier) dmsuldaos wnuaTaneanIsuen
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7N 2.3 uanalnssadremeluvedlulnsneulnsame snszpa Mcs-51

TnssaiumeluvesiylnsnenInsamesaszgn MCs-51 uanedaluzilfl 2.3 Tag
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ﬂ?ﬂﬁﬁlﬂ?@ﬁﬁﬂ?ﬂﬂE]ﬂ"l]ﬂfl]?dﬁmW'lg‘lukU'Eli 8032 ing 8052 MUY

2.3.4 MITANUIWANINS
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Tululasnoulnsamesnszna MCs-51 uiarilansonifivesnisanusioenidy
2 dmAen A1 115N 3 (Program Memory) tagntiisanuidioya (Data Memory)
' ° ° @ =] o
niteanui ldsunswezlddimsvnuTdsunsuatvaunisiauveslulas
o2 J = ' 3 1 dy ' Y = -
AoU InsamesysIuuesszivionnui ludwmiedniolud  Tagoraazivuialuimidy
A g ] o 1 a o ' J o 5 Jd [
wiouniloanuiiiesiaiy vy vuvesiiy ROM uazinuvuesernilu EPROM uaz
J (= 1 o ' dy 0 <] @ 1 o
mawesen lulindsanuiludimiine TsunsumsihauazgainTAdmusnnu
Y
Tsunsunmeueniianug

o o T o o v a 1w T o
dmsumiieanuhideyavzlddmsunudeyaniemdudsae 9 namsiam

2 3 a ] o ! dy 1o & ' =)
voalusunsy delu Mcs-s1 ynwessziimisanuiludiutiegdmaunilasenniviig
Y
1 @ 1 d o 1 @ ' o w 1 ]
N?ﬂﬁ'ﬂﬂﬁNﬂu‘l‘ﬂcluuﬁﬁzmﬂiﬁTﬂi‘Uﬂﬁ"l]ﬂIﬂ'5\3ﬁ‘?N“Uf’NWu’JEJﬂ'J']?Jﬂ'WNTIJﬁ’JH“U@QHH'JU
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v y
dauili Tu MCs-s1 vawesiviniu

Fienaos 1l RO-R7 uuadhi 3

Seenand Faunia T RO-R7 wuadi 2

Fienaos 1munia Ty RO-R7 uuadi 1

Fienaes 1Fmuma 'l RO-R7 wuadii o
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20H
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1 o | 9/ I 1 A 1 o
nu2eaNu Idsunsumnsautsenn lallu 2 daufe wuleaus 1Usunsunte

Tuwagmibeanuildsunsuneuen wianud lunsumeluezgnidenldaudian

Foyaa EA finuflu 1 Tavszgaldamlusiseaase 0-0FFFH (30424u0a1A5a 0-0FFFH

J A 1 dy 9 ] o cfll
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g < = v i o 3 '
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2.3.4.2 HigANNdIUeYa
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' ° ' [ 1 ' o
wiheaNueyaasautitenn tdily 2 dau e wiheawieyameluuay

1 o o [ ' o o T I~ 1 1
niseanuiveyanieuen dmsunisanuditeyaneludunisesnldiily 2 daudes Ao

druilfiAudeyaialduazdiuildidlusTmee sudh
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NrEnSe SFR (Special Function

S 9

. ' Hqvd v o Yo o A 1w 1
Register) Tavdaunldinudoeyansllezgnlddmivinudoyaniomauisaieg 1ans

° 1 a J Y da 9 3 aa J o
mauvesldsunsy dansImmesniniiaazgn lvaudussmaosnruqumsiauuag
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vonanuemImauvedluInsneu Insamos
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Wudeyanuouon
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AWNU
LBAATA
0FSH

0FOH

0EOH

0DOH

0CDH
0CCH
0CBH
0CAH

0C8H

0B8H

0BOH

0A8H
0AOH

99H

98H
90H

8DH
8CH
8BH
8AH
89H

88H
87TH

83H
82H
81H
80H
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(MSB) TaueaAs e (LSB)  Simmes

WDT T32 SERR IZC P3HZ P2HZ PIHZ ALF  wiifism

| rf | FE [ Fp [ Fc [ B [ FA | Fo | F8 | TocoN

|77 [ r6 [ 5 [Fa [B ][R ]F [ R | B

L E7 | 6 | Es [ E4 [ B3 [E2 [ B1 | BO | ACC

CY AC F0O RSl RSO OV Fl P

| D7 | b6 | D5 | p4a [ D3 [ D2 [ b1 | DO | Psw
Tiensadaeldseduia TH2
Tienunsadnnsldseduia TL2
Tiennsadhaeldseduin RCAP2H
Tigunsadeldseduia RCAP2L

TF2 EXF2 RCLK TCLK EXEN2 TR2 C/T2 CP/RL2

| ek [ce [ Jcc[cBealceo [ cs | Tecon

PCT PT2 _PS__PTI__PXI PTO_ PX0

| Br | - [BD | BCc [ BB [BA[BO [BS | I

| B7 | B6 | Bs | B4 [ B3 [ B2 ] B1 | B0 | P3

EA EE\) 88’ omn Ve, )BT ERe

) ab T RADTYAC AR | aa2s)sin N

La7 | a6 [ as | aa [ a3 [ a2 [ a1 [ a0 | p2

| Tianusadhineldseauda | SBUF

SMO SMI SM2 REN TB8 RB8 TI RI

L oF | 9 [op | oc [ 9B [ oa [ 99 [ o5 | scon

| 97 [ 96 | 95 | 94 [ o3 [ oo [ o1 [ o0 | Pi
Tiansadhnalasedudia THI
Tiansadnaldszanie THO
ligunsadnaldseduiia TL1
Tiansadnaldseduiia TLO
Tigansadnaeldseduia TMOD

TFI _TR1 _TF0O TRO IEl ITI IE0  ITO

sf | sE | sp [ sc [ 8B [ 8a | 89 | 88 | TCON
Tiansadhdaldseduia PCON
lignnsandsldseduia DPH
Tignsadnng ldseauia DPL
Tignsadneldseavia SP

87 | 86 | 85 | 84 | 83 [ 82 [ &1 | 80 | po

: P [ % 4 o 0 r qa Jd v d"a I
37.]71 2.5 !!Z‘Tﬂ@fﬂ‘iﬂﬂﬁ”?&lﬂ?7%@7!!@&’?]7!!%”3‘1’@\759m'ﬂ@ﬁ‘iu7ﬂWlﬁyﬂN°]
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Q
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st 32 @ldldau diewdmsdenldiimaes RR, Tuunedlauunniisazgn

v
v v A

o A aa ¢ Y Aa YR A Y o
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werluvazlavuznils od1slsnmwadoyanny1d 13 lusmaosuusalanauiiisefen
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Auudegauazuunz lulsadeiuuaziuay Mldddeullsunsuldaustamesia luilld

3 o 1 g { T
4 32 Medruauiuaz ligeonTums@eouTisunsy

2.4 M35UAIVoYANIY Serial port
A ) a o Y oy ' y
nmsfeasteyasynsuieminnldlunsTeuaedoya szuneszuuniugualslu-

3 d a o1 o ~
TnsnouInsamesnioglnsainouiamesaey mielidudyanaufivs 2 vwie 3 1y
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) o o 19 1 rf;l I~ @ [ & d A
mmumswawagammu TﬂUﬂ%LﬂuﬂWiﬁUﬁﬁﬂJ@MﬁWﬂZU@ ‘ﬂ‘uﬂill’ﬁu\ihl'ﬂﬂ i DO-D7IﬂfJ

U
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TN D0 @@ﬂulﬂﬂﬂuuﬁ']ﬁnllﬂﬂﬂ Dl llﬂ!ﬁ@f] ] AU D7 ﬂ1ﬁT\‘iﬂl@gﬁuﬂﬂ@uﬂiuu‘ﬂz"v?ﬂj’lﬂ’ﬁ

. Ay aa Y d . dy 19 0o q va &
TILVUVHIY UAUUDA @ﬂuﬂ‘l\!fniﬁQLLUU‘ﬂu’]uW@@qaqmﬂgﬁﬁgﬂgqﬂa%3%11“’5’(1‘!11]7;1@\3618

[
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AUVIUUIN LmLum'Mﬂﬂ151]izmaﬂuaga“luizumaummasxﬂuaﬂymzu‘uwmu ‘V]ﬂﬁ
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Y
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melu Mcs-s1 vgiidriudsdoyaoynsuegnioly Tavddedeyazsimihiunds
v = g vy : .
voyavnmsdszauranaiilunvuvinuldidudeyauvueynsunou (Parallel-to-serial

. 9 Ty A o a < @ 9 @ 9 ‘sy
conversion) uadsveyaseninlasiidyuuinuiudnszdu fuasdeyaiion
a 1 1 3 a 4Ada 4 . - A o Y A 9y Y o 2
W1510107 NUFNTVAADST (shift register) Nhmhideudoyavenin Mdyananin
= = o ' < ' v @ < o
finnwdgeezihlddedoyaldisy dawdsudeyassdunssudeyauuuoynsuazi/asl?
[ y . . @
hdoyauuuvnnuie 14 lumsdszutana (Serial-to-parallel conversion) Ty MCS-51 1

& ! g aa ¢
wlasdoyanaesdszanilvzilusimaosaely

' v
msaedeyaeynsudsyadidives MCs-51 1iu shldheifivsns@eouTisunsuTou
U v Aaa I o T 5 [ =3 aa
drodoyauvuvnnldfiuiTamesndansdeyaounsuminiy uiemssudeyaieanise
(dy [ @ 1.9 = A v 9 ' g
wostiuiy Taslidewdeuldsunsuiouasiudoyaseniveynsuiazany sauvans

thoudia shift bits) MnIFyaauAsiiala Sufudidmasawazaanlifugldnumn

.

2.4.1 WOsATRMIUDYAOYNTH RS-232C
) Hq v % 1 o) o A a
sUnvyvesdeyaoynsuildnunulasunsnaailudnuas  mMsdoasuuvesds

o 2 . [
Tns1ier (Asynchronous communication) taziflulumuunasgu Rs-232¢ guuvnvesdoya
v Y ' '

molududygvssiitadoyaiviuniniadoyadoases wu TaiSudy (start bit) tazia

ay L 4 ) @ a Y Qy 1 4
duga (stop bit) et unldlumsvenismazmssuduuazfugadoyausaz lud

-3V N -15V

DO Dl D2 D3 D4 D§ D6 D7

3V i 15V
| start bit 8 data bits 1 stop bit

71n 2.6 gwwudygradeyasynsunuvesFulnsiia lasilssAudaanauyy RS-232C

v o & A '
MUUINTIIU RS-232C §$ﬂﬂﬁmﬂnﬂl%}auﬂmﬂﬁjﬂﬂﬁ (TTL voltage levels) cl)'ﬂilﬂ-]@gilu

oo U

T o b QI L3 é IS
%33 0 84 5 TandvedenimnlSuldiusefuuuy RS-232C (RS-232 voltage levels) Faflags

Yulugaeen +15 fa 15 Taad 310 2.7 uaasmsiFends Rs-232C vodlulnsnoulnsaaes

Y [

Tavdl 1C MAX232 WudlSusedudayana (RS-232C Line driver and receiver)
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TTL LEVEL
RS-232 LEVEL
TXD
MAX
Microcontroller
232
RS-232 LEVEL
RXD
TTL LEVEL

' d
3UM 2.7 matvounod ey 140 YN INYDI Microcontroller

mwmmmzswmmiﬁweua@uﬂmuﬂﬂ 58NAUN BAs1VeA  (Baud rate) i
ofueTashwdmivguuudeyaeynsunuuozdelasitah Ausmauvesdadeyanely

& @ ~ o o '
nileraal dasruean lFanusu Taena 1y @ 1200, 2400, 4800 1oz 9600 (Huduy

2.4.2 M3lFNUNBINOYN TNV 8ICS1
da I Y 4 aa J
S3emes niNeIdeeiuMsfomsoynsuves 89Cs1 1sznoudls SimAvs SBUF
<
dwfufiudeyadomsiianes SCON augumsdens $3dmes PCON nruguAImIs
msdos ingdamn RXD (@,,) iundganadfidedifuglnsaiviessesniewen
& ) 4 s s & ) o
iWiesvinmsdadoyanit luaeen limeanwesaeynsuluasaviie wldnannn d
o y ' = o ] 2L g o 1T a '
vuite lildidenarlunsdszuaana 1) 89cst 3ubumlan T1 uag RI Fuiludwmisiinog
aa s A4 9 9gYo 9gy 4 < At "y
MeluFImaes SCON maudelnnudlsnuniy laselafmuniimsdedeyauuveynsy
g 2 a a1 g A A Yo 9 £y g a1 g ]
w5adu Uauvlan TI vgfianiu 1 nFedelasudoyaoynsudmuran RI Avgfiauiu 1 15u
i
o 4 a
MIMUVDINDIABYNTUYOY MCS-51 Tnarglnua  Tawsienunsalisunsuns

o 9 aa o [ = ] v dy
ﬂ?ﬂ?ﬂvlﬂcluii]ﬁm@‘i SCON Tﬁme”lwmamammazumﬂumu

7 6 L
l SMO I | SM1 ] l SM2 | rREN ’ | TBS . LkBs ] I TI ] | RI |
SCON register
7 6 5 4 3 2 1 0

o ] JL JL 1 L JL JL JL ]

PCON register

{ 1 o Aa T a Jd
717 2.8 Fouazsiumravesidng1egmeluidames SCON uaz PCON

(BN !ﬂﬂ?ﬂﬂﬂ?iﬁ'\?‘l@ﬂﬁ@”ﬂ?ﬂ)
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M13197 2.3 ANNHINETAN199Y0959a1M0T SCON

¥oin Muratia ANNKNEY
SMO 9FH dauden Inuanisyinuies o
SM1 9EH dauden Tnuan1svinuis 1
SM2 9DH dauden Inuanisyinuie 2
a o ya v 9
REN 9CH Uaunanfimuanissenliinissudoya
TB8 9BH Aveadia 9 dmsumsdidoyaluTnue 2 uag 3

11159 set 14ag clear 1@ laelasunsy

RBS 9AH AMvediia 9 iesudeyatn

a a Jo @ 1
TI 99H Uaunanierainsdumessildnenaimsdade
yavon 11 lavag set iodedoyanen lnuaudy

HAYITAINTD clear 19 Iae TsunsY

a do | & v v Y 9
RI 98H Lmlammmmiaumasaﬂwmwaaamagam

17 2137139 clear 14 lae TUsunsy

A13199 2.4 1HUAAIYYOINTS S UFUIDOYN TN

sMo | sM1 | lnua ANNHUIE onI1Ven
0 0 0 Fwitemod | Wasuuaslild
0 1 1 8 in UART | nlAeunladl@lnenstmuanin Timer
1 0 2 9 DA UART | tlfouumlassild
1 1 3 9o §a UART | ilfeumlasl@lasmssnviuaein Timer

o @ a J 1 4 o
Tumsldwesaounsuazdoslisunsulifusames SCON idudouNefmua Tnua
R PR RV A T ET AR TR AT
MOV SCON,#01010010B

S| ° v 3 ° =) ) Y=t v Y y
flumsdmualinesaoynsuihamlulvue 1 uazsBundaldimssudoyn niou

[

fusmuald TIduaodn 1

Tumsdsdoyann Inuaaunsai 18 lesdowdeyalife sBur iiledoyagnds’yl

q

—

a [ ' a ' @ 1 g
udrda T1 vzgnismiilu 1 lumsdadoyaszdosnsoasivaeudn THLwszhdr T1 Faldifu
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a dg‘ o [ v 9 a 3 <] 4
Aananuud sy lumssudoyaia REN szdvadnlfiilu 1 ondulnue 0 iveyanalise

sudeyald WedeyasuidunSeusosudain RI vzgridialiidh 1

2.5.0004 QuickCam

Camera lens

Slandard Iriced mouns
|at batiom af sphe!e|

Comera bose ~ Fezusing ring

711 2.9 uansdnyEEWENYIINTGDY QuickCam

TR

Imcge cagiure board &~

with CCD

ViDECT™
com pFESSIGﬂ ooCcrc

3ulil 2.10 yansdnvazneluveindes QuickCam

2.5.1 aansududeailumslfnundes QuickCam ldun
& a o’z 1 . d?
® 17030 UNUADSAIUATU Pentium 200 ¥4/
@ Microsoft Windows 98
® }1eA1U1 16 MB
® Video: 16-bit color display
® (CD-ROM drive

e  Wosa USB 1 nose
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luTas TWudmsumstunndesluniniuy Movie

A 5
Sound Card 4 Compatible NU Windows

LA

2.5.2 AUENUANIAYUDINGDI QuickCam

THnwiiianuaziBengagai 352x288 pexels 24 bit color
a 9 . a o
Frame Rate 15fps (aguutasidnimaninves Windows saz lulasaouiaunas)
Y
1830 IWideannwesa USB

Y
YsuTda’ldnn 1 2 e Infinity (Maximum Len Speed = {/1.6)

2.5.3 ANNANITOVDINABY QuickCam

1)

2)

g 2 a J
nunwaaou I luasuiuaes
. :: & aadl v ag & ] 4
M3l9undes QuickCam Wi uasnteuazdszniaisnielumsiiunimasouy
Y a 4 o 9 ~ a A @ A
T 130l lasaeusiunes Mldemnsonshadedoa1sny  laouaasnimaaou
o 1A J 7 < & \ a
T lduazamnsonandosilamlnduaeunsfadiariauis nsde Video Board 7
vy v
ad E Y 4 Y 1 =
LW SeMSANE18935Ms 199U m3ldndes QuickCam siuazselisianunsafioe

Capture 7% Iadetagsiinsaautaud lu'ldde

g A a o
munilslululnsaeuiunes
EY X =1 o o Y v XK A GIATAT
AA®3 QuickCam HavlasniIiaunsatunnamialdoglugiuuy BMP,TIFF or
£ o ;
JPEG degnsarinydseuianaly Word Processing, Page Layout, 113 Present 414
! A @ g 0 i
#30 11515 Graphics Femuilamamiuauisath ldlFlumsvendumus msld

o w 1

a 4 { 1
TuaURUN Graphics NADINTTAMUNNEG 1HU VANIY U3 DEAATTIAYA 9

3]

12 d
2.6 199513301005

2.6.1 AUaNUR

Signal Pulse = Positive pulse 1520 uS. neutral
doamsundatie Infisroussdulidesndn 4.8 Tada
finus2 lumsviyu 0.19 Juriide 60 oemm
THusatia 42 oz.-in. (3.0 kg.-cm.)

Tuua 1.6"x0.8" x 1.4" (41 mm. x 20 mm. x 36 mm.)

k4

MR 1.75 0z. (49 g.)
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® Current Draw (Idle) = 9.7 mA.

® Current Draw (Moving) = 130 mA.

2.6.2 swazpaanily
=1 o o @ o A ] d A P 9
RC (remote control) Servo ﬂaqﬂﬂimmmumﬁmmaaunuaummmmmmms
o [~ ' ~ o @ £
msﬂmuﬂmswmﬂumm ﬁ"?amumﬁméfmmsT@ﬂmwuﬂﬂﬁwuiuaﬂymzmnaﬂau
o v o Ao ' < I
Tﬂﬂ%:sumgaymwacn (Pulse) wmnmua%’wqﬁ 0.5 mS , [UIABT 1.5 mS UAZUYNYA 2.5 mS

@ 4 J Y &L o Y & o o
Meluduyeilwenoilsznoudrounsnruguisimiinsudyyininlulas

o A & P o o T Ay a Aa us: 9
asu InsamesunugumMsnyusomieud ldwwmieides gaifies (Gear) finadal3

v
a o w

Y oA a &£ o Y A a Yo o o s
ﬂWUiHﬂﬁZﬂ@Uﬂ’Jﬂlﬂ@\ﬁWﬁ'lﬁﬁﬂ SFIMTUUINENUNIAIN IDLLIIUA (lﬂﬂ‘ljﬁ'll“]f@ii'nl@mﬂi 13

v @ 4 [ =1 1

y ¢ o ”
Sudyanaiagnn lulasaeu Insame s Sudayanauiios | 1o Wiy Sulszwian 1o 16

DY)
E4 v

1 d Al Ot o I A A a

winnhmslFaniuemes (Stepmotor) Aadademsziidnyausdudmasuazivig 1.6

k4 v b4

a ) v [ [ (% 1 o a
0.8 x 1.4 13 1N 1.75 oz. (49 g) Suussau Iasalddaud 4.8 - 6 Tida AuATEIE 9.7 mA.

2 ¢ o @ ¢ o
(vauzngaty) ,130 mA. (Vausnyy) Nemosvyu ldnedeouazy wwes lauemesaunsath

91 [ -4 v W Y O’JI o & a o A W

Tldswfuuesa  Sudygraldlesassisnnnesaeynsuveuniomeniiunes wiody

[ o
dyaannlulasnoulnsames

itmS 2mS .5mS 2.5mS
Y gL 5 w5y T <1 b
oV ov
B
(B EA 18 (&
) \ . —
st i NS l\
1ms ! 1.5mS 2mS 5mS 2.5m3

fuli left centered  full right full left centered  full right

figure 1 figure 2

{ 0 oo ¢ 4N Ao
FUN 2.11 uamamsiniuar19iad veuweslangslildgnudly

tModified servo Madified servo

| | Kas NG 2> y X

{ \ f ‘)} /Z:: SR

‘\ } k ryd

S

m | 20‘3 1.45ms 1.5m8
rotating stopped rotating rotating stopped rotating
left right left right

;s' o r e ‘:{’ Y
31]7) 2.12 mm:m75nmuﬂmewawwmwa579719%57%4@9

42333
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2.6.3 MINNUVDY waﬁauama{

4 @

o o v J 4 ) @
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Code V9311514053 Visual Basic 6

L LT R L L mma—
Option Explicit
Private Declare Function GetDC Lib "user32" (ByVal hwnd As Long) As Long
Private Declare Function ReleaseDC Lib "user32" (ByVal hwnd As Long, ByVal Hdc As Long) As Long
Dim CameraH As Long
Dim PicX%, PicY%, i%, AA As Byte, target As Byte
Dim PicM As Boolean
Dim P() As Integer
Dim XX() As Integer
Private Type Point
X As Integer
Y As Integer
End Type
Dim Car As Point
Dim clientP As POINTAPI
Dim AAA(0 To 100) As Point
Dim IpPoint As POINTAPI
Private Const Rr =40, Rrr =42, pi =22 /7

Private Sub CmdSetting_Click()
ezVidCapl.ShowDlIgVideoSource
End Sub

Private Sub CmdSol_Click()
ezVidCapl.ShowDIgVideoFormat
End Sub

Private Sub Command2_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
Call CarTurnLeft
End Sub

Private Sub Command2_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)

Call CarStop



End Sub

Private Sub Command3_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
Call CarTumRight
End Sub

Private Sub Command3_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
Call CarStop
End Sub

Private Sub Command4 MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
Call CarReturn

End Sub

Private Sub Command4_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
Call CarStop
End Sub

Private Sub Command6_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
Call CarGo
End Sub

Private Sub Command6_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
Call CarStop
End Sub

Private Sub Command7_Click()
Timer2.Interval = 0
Label4.Caption = "Ready!"

End Sub

Private Sub ComRed_Click()
Dim Gx, Gy, Drg%, Drb%, Dgb%, R%, G%, B As Integer

Dim Gceolor As Long



For Gx =0 To 320
For Gy =0 To 240
Geolor = GetPixel(CameraH, Gx, Gy)
Call ColorRGB(Gcolor, R, G, B)
Drg=R-G
Drb=R-B
Dgb=G-B
If Drg > 30 And Drb > 30 Then Gceolor = 16777215
SetPixel Picturel.Hdc, Gx, Gy, Geolor
Next Gy
Next Gx
End Sub

Private Sub ComGreen_Click()
Dim Gx, Gy, Drg%, Drb%, Dgb%, R%, G%, B As Integer
Dim Gceolor As Long
For Gx =0 To 320
For Gy =0 To 240
Gecolor = GetPixel(CameraH, Gx, Gy)
Call ColorRGB(Gcolor, R, G, B)
Drg=R-G
Drb=R-B
Dgb=G-B
If Drg <-30 And Dgb > 30 Then Gceolor = 16777215
SetPixel Picturel.Hdc, Gx, Gy, Geolor
Next Gy
Next Gx

End Sub

Private Sub ComBlur_Click()
Dim Gx, Gy, Drg%, Drb%, Dgb%, R%, G%, B As Integer
Dim Gcolor As Long
For Gx =0 To 320
For Gy = 0 To 240



Geolor = GetPixel(CameraH, Gx, Gy)
Call ColorRGB(Gcolor, R, G, B)
Drg=R-G
Drb=R-B
Dgb=G-B
If Dgb <-30 And Drb < -30 Then Geolor = 16777215
SetPixel Picture1.Hdc, Gx, Gy, Geolor
Next Gy
Next Gx
End Sub

Private Sub ComYellow_Click()
Dim Gx, Gy, Drg%, D1b%, Dgb%, R%, G%, B As Integer
Dim Gceolor As Long
For Gx =0 To 320
For Gy =0 To 240
Gceolor = GetPixel(CameraH, Gx, Gy)
Call ColorRGB(Gcolor, R, G, B)
If Abs(R - G) <30 And R > 220 Then
Geolor = 16777215
End If
SetPixel Picturel.Hdc, Gx, Gy, Geolor
Next Gy
Next Gx
End Sub

Private Sub Form_Load()
Dim i As Integer
CameraH = GetDC(ezVidCapl.hwnd)
I 0 < ezVidCapl.NumCapDevs Then
Fori= 0 To ezVidCapl.NumCapDevs - 1
cbDriver.AddItem (ezVidCap1.GetDriverName(i))
Next i

cbDriver.ListIndex = ezVidCap1.DriverIndex



Else

cbDriver.AddItem ("<none>")

cbDriver.ListIndex = 0

MsgBox "No Video Capture Device!", vbInformation, App.Title
End If
If MSComm1.PortOpen = False Then MSComm1.PortOpen = True

End Sub

Private Sub Form_Unload(Cancel As Integer)
ReleaseDC ezVidCapl.hwnd, CameraH
MSCommIl.PortOpen = False

End Sub

Private Sub cbDriver_ Click()
Dim oldDriver As Long
oldDriver = ezVidCap1.DriverIndex
On Error Resume Next
ezVidCapl.DriverIndex = cbDriver.ListIndex
If Err Then
ezVidCap1.DriverIndex = oldDriver
cbDriver.ListIndex = oldDriver
End If
End Sub

Private Sub MnuCom1_Click()
MSComm]l.PortOpen = False
MSComm1.CommPort = 1
MnuCom2.Checked = False
MnuCom1.Checked = True
MSComm]1.PortOpen = True

End Sub

Private Sub MnuCom?2_Click()

MSComm1.PortOpen = False



MSComml.CommPort = 2

MnuCom2.Checked = True

MnuCom1.Checked = False

MSComm1.PortOpen = True
End Sub

Private Sub CarGo()
MSComml.Output = Chr(&HFD)

End Sub

Private Sub CarReturn()
MSComm]l.Output = Chr(&HF7)

End Sub

Private Sub CarTurnLeft()
MSComm]1.Output = Chr(&HFE)

End Sub

Private Sub CarTurnRight()
MSComml.Output = Chr(&HFB)

End Sub

Private Sub CarStop()
MSComm]1.Output = Chr(&HFF)
End Sub

Private Sub Picturel_MouseDown(Button As Integer, Shift As Integer, XXX As Single, YYY As Single)
Dim X%, Y%, Carry%, J1%
Dim A%, B%, C%, h%, k%
Dim ColorR%, ColorG%, ColorB%, Drg%, Drb%, Dgb%, red_x&, red_y&, green x&, green_y&
Dim Gceolor As Long
Dim D As Single
Dim'red_center As Point, green_center As Point
Timer2.Interval = 0
en=0
target = 1

h=0



k=0
green_x =0
green_y =0
Picturel.Cls
If CarArea(XXX, YYY, Rr) = False Then
MsgBox "N click Gl‘mJ"', vbExclamation + vbOKOnly, "Error!"
Exit Sub
End If
If Abs(AAA(0).X - XXX) <= 20 And Abs(AAA(0).Y - YYY) <=20 Then
Picturel.Line (AAA(0).X, AAA(0).Y)-(XXX, YYY), vbBlue
Exit Sub
End If
D=3.14/8
A =Fix(Rrr * Cos(D))
B =Fix(Rrr * Cos(2 * D))
C =Fix(Rrr * Sin(D))
Carry =0
i=1
For Y =0 To 240
For X =0To 320
Gceolor = GetPixel(CameraH, X, Y)
Call ColorRGB(Gcolor, ColorR, ColorG, ColorB)
Drg = ColorR - ColorG
Drb = ColorR - ColorB
Dgb = ColorG - ColorB
If Drg > 30 And Drb > 30 Then
red x=red x +X
red y=red y+Y
h=h+1
End If
If Drg <-30 And Dgb > 30 Then
green_x = green_x + X
green_y =green y +Y
k=k+1



End If
If Object(X, Y) = True Then
SetPixel Picturel.Hdc, X, Y, vbYellow
If Object(X, Y - 1) = True Then Carry = Carry + 1
If Object(X - 1, Y - 1) = True Then Carry = Carry + 1
If Object(X - 1, Y) = True Then Carry = Carry + 1
If Object(X - 1, Y + 1) = True Then Carry = Carry + |
If Object(X, Y + 1) = True Then Carry = Carry + |
If Object(X + 1, Y + 1) = True Then Carry = Carry + |
If Object(X + 1, Y) = True Then Carry = Carry + 1
If Object(X + 1, Y - 1) = True Then Carry = Carry + 1
If Carry <4 Then
SetPixel Picturel.Hdc, X, Y, vbGreen
If CarArea(X, Y - Rir, Rr) = True Then
AAA(G)X =X
AAA().Y =Y -Rir
SetPixel Picture1.Hdc, AAA().X, AAA().Y, vbRed
i=i+1
End If
If CarArea(X + B, Y - B, Rr) = True Then
AAA().X=X+B
AAA().Y=Y-B
SetPixel Picturel.Hdc, AAA(1).X, AAA(I).Y, vbRed
i=i+1
End If
If CarArea(X + Rrr, Y, Rr) = True Then
AAA().X=X+Rir
AAAG).Y=Y
SetPixel Picture1.Hdc, AAA().X, AAA().Y, vbRed
i=i+1
End If
If CarArea(X + B, Y + B, Rr) = True Then
AAA(G).X=X+B
AAA(G).Y=Y +B



SetPixel Picturel.Hdc, AAA(1).X, AAA().Y, vbRed
i=i+1

End If

If CarArea(X, Y + Rur, Rr) = True Then
AAA()X=X
AAA(1).Y =Y + Rir
SetPixel Picturel.Hdc, AAA(1).X, AAA().Y, vbRed
i=i+1

End If

If CarArea(X - B, Y + B, Rr) = True Then
AAA(1)X=X-B
AAA().Y=Y+B
SetPixel Picturel.Hde, AAA(1).X, AAA().Y, vbRed
1=1+1

End If

If CarArea(X - Rrr, Y, Rr) = True Then
AAA().X =X -Rrr
AAA(G).Y=Y
SetPixel Picture1.Hdc, AAA(1).X, AAA(I).Y, vbRed
i=i+1

End If

If CarArea(X - B, Y - B, Rr) = True Then
AAA()X=X-B
AAA(1).Y=Y-B
SetPixel Picturel . Hdec, AAA(1).X, AAA().Y, vbRed
i=i+1

End If

End If
Carry =0
End If
Next X
NextY
Tcxtl.Text =i-1

AAA(1).X = XXX



AAAG).Y =YYY
If h =0 Or k = 0 Then Exit Sub
red_center.X = Fix(red_x/h)
red_center.Y = Fix(red y/h)
green_center.X = Fix(green_x / k)
green_center.Y = Fix(green_y / k)
Car.X = Fix((red_center.X + green_center.X) / 2)
Car.Y = Fix((green_center.Y + red_center.Y) / 2)
Picturel.Circle (Car.X, Car.Y), 5
AAA(0).X =Car.X
AAA(0).Y =Car.Y
ReDim P(j, 1)
ForY=0Toi
ForX=0Toi
If X =Y Then
P(X,Y)=M
Else
If Abs(AAA(X).X - AAA(Y).X) < 5 And Abs(AAA(X).Y - AAA(Y).Y) <5 Then
PX,Y)=M
Else
If Point2Point(X, Y) Then
P(X, Y) = Fix(AAA(X).X - AAA(Y).X) * 2 + (AAA(X).Y - AAA(Y).Y) 2 2) ~ (1/2)
Else
P(X,Y)=M
End If
End If
End If
Next X
NextY
PathA i, P(), XX(), AA
Ifen =1 Then
Exit Sub
Eqd If

For X =1 To AA



Picturel.Line (AAA(XX(X - 1)).X, AAAXX(X - 1)).Y)-(AAA(XX(X)).X, AAA(XX(X)).Y), vbBlue
Next X
Label4.Caption = "Go Baby!"
Timer2.Interval = 300

End Sub

Private Function Point2Point(ByVal P1%, ByVal P2%) As Boolean
Dim Cx%, Cy%, Dx%, Dy%, Ex%, Ey%, j%
Point2Point = True
Cy=AAA(P2).Y
Cx=AAA(P2)X
Dx = AAA(P1).X - AAA(P2).X
Dy = AAA(P1).Y - AAA(P2).Y
If Abs(Dx) > Abs(Dy) Then

If Dx > 0 Then
For j =0 To Dx Step 20
Ey=(Dy/Dx) *j+Cy
Ex=j+Cx
If CarArea(Ex, Ey, Rr) = False Then
Point2Point = False
Exit Function
End If
Next j
Else
For j = Dx To 0 Step 20
Ey =(Dy/Dx) *j+ Cy
Ex =j+Cx
If CarArea(Ex, Ey, Rr) = False Then
Point2Point = False
Exit Function
End If
Next j
End If

Else



If Dy > 0 Then
Forj =0 To Dy Step 20
Ex =(Dx/Dy) *j+Cx
Ey=j+Cy
If CarArea(Ex, Ey, Rr) = False Then
Point2Point = False
Exit Function
End If
Next j
Else
Forj =Dy To 0 Step 20
Ex =(Dx/Dy) *j+ Cx
Ey=j+Cy
If CarArea(Ex, Ey, Rr) = False Then
Point2Point = False
Exit Function
End If
Next j
End If
End If

End Function

Private Function Object(ByVal X%, ByVal Y%) As Boolean
Dim Gcolor As Long
Dim ColorR%, ColorG%, ColorB%, Drg%, Drb%, Dgb%
Object = False
Gecolor = GetPixel(CameraH, X, Y)
Call ColorRGB(Gcolor, ColorR, ColorG, ColorB)
Drg = ColorR - ColorG
Drb = ColorR - ColorB
Dgb = ColorG - ColorB
If Abs(ColorR - ColorG) < 30 And ColorR > 220 Then Object=True

End Function




Private Function CarArea(ByVal X%, ByVal Y%, ByVal Rc%) As Boolean

Dim A%, B%, C%

Dim D As Single

D=3.14/8

A =Fix(Rc * Cos(D))

B =Fix(Rc * Cos(2 * D))

C =Fix(Rc * Sin(D))

CarArea = True

IfX-Re<0OrX+Rc>3200rY -Rc<0OrY +Rc> 240 Then
CarArea = False

Elself Object(X, Y - Rc) = True Then
CarArea = False

Elself Object(X + C, Y - A) = True Then
CarArea = False

Elself Object(X + B, Y - B) = True Then
CarArea = False

ElseIf Object(X + A, Y - C) = True Then
CarArea = False

ElseIf Object(X + Rc, Y) = True Then
CarArea = False

Elself Object(X + A, Y + C) = True Then
CarArea = False

Elself Object(}.( + B, Y + B) = True Then
CarArea = False

ElseIf Object(X + C, Y + A) = True Then
CarArea = False

Elself Object(X, Y + Rc) = True Then
CarArea = False

Elself Object(X - C, Y + A) = True Then
CarArea = False

Elself Object(X - B, Y + B) = True Then
CarArea = False

Elself Object(X - A, Y + C) = True Then

CarArea = False



ElseIf Object(X - Re, Y) = True Then
CarArea = False

Elself Object(X - A, Y - C) = True Then
CarArea = False

Elself Object(X - B, Y - B) = True Then
CarArea = False

Elself Object(X - C, Y - A) = True Then
CarArea = False

End If

End Function

Private Function ColorRGB(Gcolor As Long, R As Integer, G As Integer, B As Integer)
R = Geolor Mod 256
B = Gceolor \ 65536
G = (Gceolor \ 256) Mod 256

End Function

Private Sub Timer]l Timer()
Timerl.Interval = 0
Call CarStop

End Sub

Private Sub Timer2 Timer()
Dim Drg%, Drb%, Dgb%, R%, G%, B%, Dx%, Dy%, X%, Y%, red_x&, red_y&, green x&
Dim green_y&, h%, k% n
Dim Gcolor As Long
Dim red_center As Point, green_center As Point
Dim DeCar As Double, DePoint As Double
red x=0
red y=0
h=0
k=0
green_ x =0

green y =0



ForY = Car.Y - 30 To Car.Y + 30
For X =Car.X - 30 To Car.X + 30

IfX<00rX>3200rY <0O0rY >240 Then
Gceolor = vbBlack

Else
Gceolor = GetPixel(CameraH, X, Y)

End If

Call ColorRGB(Geolor, R, G, B)

Drg=R-G
Db=R-B
Dgb=G-B

If Drg > 30 And Drb > 30 Then
red x =red x +X
red y=red y+Y
h=h+1
End If
If Drg < -30 And Dgb > 30 Then
green_x = green_x + X
green_y =green y+Y
k=k+1
End If
Next X
NextY
Ifh<>0 And k <> 0 And red_x <> 0 And red_y <> 0 And green_x <> 0 And green_y <> 0 Then
red_center.X = Fix(red_x / h)
red_center.Y = Fix(red_y / h)
green_center.X = Fix(green_x / k)
green_center.Y = Fix(green_y / k)
End If
Car.X =Fix((red_center.X + green_center.X) / 2)

Car.Y = Fix((green_center.Y +red_center.Y)/2)

waxFind Car's anglet s+

Dx =red_center.X - green_center.X



Dy = green_center.Y - red_center.Y
Select Case Sgn(Dx)
Case -1
DeCar = 180 + Fix(180 / pi * Atn(Dy / Dx))
Case 0
If Sgn(Dy) = 1 Then
DeCar =90
Else: DeCar = 270
End If
Case 1
If Sgn(Dy) = -1 Then
DeCar = 360 + Fix(180 / pi * Atn(Dy / Dx))
Else
DeCar =Fix(180 / pi * Atn(Dy / Dx))
End If
End Select

*Axk**Find Point's anglet# sk
Dx = AAA(XX(target)).X - Car.X
Dy = Car.Y - AAA(XX(target)).Y
Select Case Sgn(Dx)
Case -1
DePoint = 180 + Fix(180 / pi * Atn(Dy / Dx))
Case 0
If Sgn(Dy) = 1 Then
DePoint = 90
Else: DePoint =270
End If
Case 1
If Sgr(Dy) = -1 Then
DePoint =360 + Fix(180 / pi * Atn(Dy / Dx))
Else
DePoint = Fix(180 / pi * Atn(Dy / Dx))
End If



End Select

sk Soloct Command®*#+#+x
If Abs(Car.X - AAA(XX(target)).X) < 10 And Abs(Car.Y - AAA(XX(target)).Y) < 10 Then
target = target + 1
ElseIf DeCar - DePoint > 15 Then
Call CarTurnRight
ElseIf DeCar - DePoint < -15 Then
Call CarTurnLeft
Else
Call CarGo
End If
If target > AA Then
Timer2.Interval = 0
Label4.Caption = "Ready!"
End If
Timerl.Interval = 1
Textl.Text ="Car =" & DeCar & vbTab & "point =" & DePoint .
& vbTab & " X="& Car.X &", Y=" & Car.Y
End Sub

stttk ok kR (o de 1 Mo du] e s skttt i
Option Explicit
Public Declare Function GetPixel Lib "gdi32" (ByVal Hdc As Long, ByVal X As Long, ByVal Y As Long) As Long‘l
Public Declare Function SetPixel Lib "gdi32" (ByVal Hdc As Long, ByVal X As Long, ByVal Y As Long,
ByVal crColor As Long) As Long

Public Const M = 9999
Public en As Byte
Public Declare Function ClientToScreen Lib "user32" (ByVal hwnd As Long, IpPoint As POINTAPI) As Long
Public Declare Function BitBlt Lib "gdi32" (ByVal hDestDC As Long, ByVal X As Long, ByVal Y As Long,

ByVal nWidth As Long, ByVal nHeight As Long, ByVal hSrcDC As Long, ByVal xSrc As Long,

ByVal ySrc As Long, ByVal dwRop As Long) As Long
Public Type POINTAPI



X As Long
Y As Long
End Type

Public Declare Function GetCursorPos Lib "user32" (IpPoint As POINTAPI) As Long

Public Sub PathA(N As Integer, P() As Integer, ByRef A() As Integer, ByRef AA As Byte)
Dim S As Byte, t As Byte, C As Byte, j As Byte, i As Byte, II As Byte, k As Byte
Dim dc As Single, smalldist As Single, newdist As Single
Dim distance() As Single
Dim precede() As Byte, repath() As Byte
Dim TT As String
ReDim distance(N)
ReDim precede(N)
ReDim repath(N)
Dim perm() As Integer

ReDim perm(2 * N)

S=0

t=N

i=0
perm(0) =0
ForlI=0ToN

distance(Il) = M
Next IT
distance(S) =0
C=S
Do While (C <>1t)
smalldist =M
dc = distance(C)
ForII=0To N
If Not find(Il, perm(), i) Then
newdist = dc + P(C, II)
If newdist > M Then
newdist =M

End If



If newdist < distance(II) Then
distance(IT) = newdist
precede(Il) = C

End If

If distance(II) < smalldist Then
smalldist = distance(II)
k=1I

End If

End If
Next IT
C=k
i=i+1 ‘count perm
If i >N Then
MsgBox ""l.iJ'fWH\‘lul‘iJ”, vbExclamation + vbOKOnly, "Error"
en=1
Exit Sub
End If
perm(i) = C
Loop
II=0
repath(Il) = t
Do
II=1I+1
repath(Il) = precede(k)
k = precede(k)
Loop Untilk =S
ReDim A(II)
Forj=0ToII
A()) = (repath(II - j))
TT=TT +" -+ CSt{A()
Next j
AA =11
FrmCamera.Label3.Caption = TT
End Sub



Private Function find(ByVal U As Byte, ByRef V() As Integer, ByVal j1 As Byte) As Boolean
Dimil As Byte
find = False
Foril =0 To jl1

If V(il) = U Then

find = True

End If

Next il

End Function
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; FILENAME PROJECT_CAR.ASM

; DESCRIPTION ROBOT PROGRAM

; HARDWARE COMPUTER CONTROL ROBOT
; ASSEMBLER SXAS1

; START-DATE 26/03/2001

; SOFTWARE ENG. JATURAWIT J AND JIRAWAT M.

; COMPANY KMITL
QSIJ T L%
D LED EQU 20H ;89A1@ 15 Delay U89 LED
COMMAND EQU 21H Aemduls Mdmsnuguyueud
TIME EQU 22H ;A9A1A2u1l5 Time INBAIUAN Servo Motor
SPEED]1 EQU 23H A9MAS Speedl iioAIUAUANUIE UAUMTN
SPEED2 EQU 24H ;A9 m1ls Speed? iMonILANANNS 10EHE
ORG  0000H ;8991 Origin 1 ROM ADDRESS 0000H
SIMP TEST LED :n5zTaalUf TEST LED
ORG  000BH ;ROM ADDRESS INTERRUPT TIMER(
IMP  TIMEO ;nszlaaliil M3naLgy Servo Motor
ORG  0023H ;ROM ADDRESS INTERUPT SERIAL
JMP  SERIAL ;naglaalilil Sudoya Serial

TEST_LED:
MOV D LED#7FH ;é]zwh Delay M1579994 LED
MOV  RO#08H ;éfyafhi‘)’maummu LooP Jn3s (ﬁﬂ"ywm 8 A29)
MOV  A#01111111B Jdduieazida LED ANIIA

LED R: .LooP TW3emau
MOV  P2.A aagAd LED

'LCALL DELAY UUIWIAT



RR A ;HIUA1 1Y Reg A 119977

DINZ ROLED R 1 LOOP TW3sman
MOV  RO.#08H ;GTyafiﬁmaummu Loop W3 (ﬁﬁywuﬂ 8 AN)
MOV  A#11111110B AdduiovzTla LED AUIGA
LED L: .LooP I3em1adhe
MOV P2.A TASA LED
LCALL DELAY MU
RL A HyuA1 Y Reg A madng
DINZ RO,LED L 1 LOOP TW3anmadhy
MOV A #0FFH Jdeauiteszila LED Wi s a2
MOV P2,A . uERed LED

START:
MOV  COMMAND. #00H
MOV TMOD#21H :SET TIMER1 MODE2(AUTO RE-LOAD)
;SET TIMERO MODE1(16 BIT)

MOV  SCON #50H ;SET SERIAL MODE1

MOV  TH1#0DOH ;SET BAUD RATE=600 (1200=E8,600=D0,300=A0)
MOV  THO#0FEH ;0.5 msec Timer0 #0FE33H

MOV  TLO0#033H ;0.5 msec Timer0 #0FE33H

MOV  IE#10010010B ;SET INTERRUPT ENABLE SERIAL AND TIMERO
MOV 1P #00006010B ;HIGHER PRIORITY TIMERO

MOV  TIME #0AH ;SET TIME LOOP 5 msec

SETB TRI :START TIMER1

SETB TR0 :START TIMERO

CLR  PLO ' :P1.0=RIGHT WHEEL

CLR PL1 :P1.1=LEFT WHEEL

MOV  SPEEDI#01H ;é'?qﬁnﬁ@muﬂuﬂa1u§m§uﬁﬁ1

MOV  SPEED2.#05H ;é?wiuﬁammm NS 081 A

JMP S ;39019 Interrupt mﬂ‘ﬁa’/\i Serial t18% Timer0

<ok okl ek sk * 3 Aeokeskoskdokokoksk 3 ok sd sksfekok
; & ek sk skofe ok kool sk stk sk ofskooleoskoskolkok END PRO(JRAM sk ok ook ofe ket sk sfeskeske skostesk sk seskok st skl sk stk siok ek ek



Y .
;*********************** ﬂj‘uﬂij SeI'VO Motor Iﬂﬂ‘lcﬁ TlmerO e sk ook ke sk kol skosk okok sk kok sk skosk ok sk sk

TIMEO:
CLR
CLR
MOV
MOV
DINZ
MOV
MOV

TTT: MOV

JNB

R B: JB
MOV
SIMP

R F: MOV

RUN R:
CINE
SETB

STOP_R:
JNB

L B: JB
MOV
SIMP

L F: MOV

RUN L:
CINE
SETB

STOP L.
MOV
SETB

RETI

TRO ;Stop TimerQ

TFO ;Clear Timer0 Interrupt

THO,#0FEH ;0.5 msec Timer0 #0FE33H

TLO,#033H ;0.5 msec Timer0 #0FE33H

TIME,TTT :Check 11 Time Loop

TIME,#0AH ;SET TIME LOOP 5 msec

P1,#0FFH ;P1.0=RIGHT WHEEL , P1.1=LEFT WHEEL
31H,A AAUA Reg A

COMMAND.2,STOP R ;Check 31 Motor 41 gnefalingan3e I

COMMAND.OR_F ;Check 11 Motor 491 gnefal¥inosndnse 1)

A.SPEED1 19 Motor 21000484
RUN R
A,SPEED2 7319 Motor vaufuwMtA

A,TIME,STOP R 1% Motor ¥115uf1d

P1.0

COMMAND.3,STOP_L ;Check 31 Motor 419 gadaliugansel
COMMAND.LL F  ;Check 91 Motor 410 gnafalinosndanio'll

7319 Motor Fen0eHas

A,SPEED2
RUN_L
A,SPEEDI 91F Motor edumii

A TIME,STOP L 1% Motor Fe5ufd

P1.1
A31H AUAT Reg A
TRO ;Start Timer0

;Return Interrupt

< 3ok sk sk stk sk ke ok skl skoiok ok ok skok ik skokosk Return Interrupt TlmerO ok o stk e skl sk sk ok sk ke ok sk sk sk sk ok sk ook skok sk



[ 9 .
;************************* i‘“suaga Senal 11 Computer e s ok ok s sk sk sk skl sk ook ook ks sk sk ok

SERIAL:
CLR RI ;Clear f11 Receive Interrupt
MOV  30H,A JAAUAT Reg A
MOV  A,SBUF ;§Uﬁ1ﬁiﬁd Serial 91 Computer

MOV COMMAND #00H :Clear 184

JB ACC.3,8S1 :Check S1ds3uAUm M 04)
MOV COMMAND,#00001111B Set MAFuRuMTh

SS1: JB  ACC.2,SS2 Check $1de B mSe
MOV COMMAND,#00001110B Set fdadmIuN

S$2: JB  ACC.1,SS3 ‘Check Mdainnoond el
MOV COMMAND.#00001100B Set MAFI0DINES

SS3:  IB ACC.0,854 ;Check fdaidoadhonsels
MOV COMMAND,#00001101B Set sdda oI

SS4: CPL A :nduAlY Reg A sl ouiaasna
MOV P2A WAASAT Serial RSUNT 13T LED
MOV  A,30H ;AUAT Reg A
RETI ;Return Interrupt

’>'<**************************** Return Interrupt Serial sHeskok sk ook ok stk sk sk sk sk sk s sk ook ks ok ok sk sk skokoskok

+ et s st sl sfeosieshesfesic st sfesfe sk s ok s skl sk sk sk sokoeok ko Delay LOOp e sk sfe e skt skosesk sl skl s ofe sk ste s sfesfesfe sk skoskeskolok skook sk ok

DELAY:
MOV R1,D LED
DI: MOV R2#0FFH
DINZ R2.$
DINZ R1,DI
RET

;******>l<************************* End Delay LOOp A s koke skesteok sk steskoskok ok ok sk ok sfesk ot s stk skokokok skok

- sk sk s ook sk ok s sk sk sk st sk sk ok stk sk sk sk ok ok sk skosk skesk ok ok End  eestsokstior ok soroioskstok stk sk skok sk slesiotok sk skok stk ok skok ok
>

END



; FILENAME

Tsunsumshauvesdaadsdanas

PROJECT TRA.ASM

; DESCRIPTION ROBOT PROGRAM

; HARDWARE
; ASSEMBLER
; START-DATE

ROBOT REMOTE
SXAS1
26/03/2001

; SOFTWARE ENG. JATURAWIT J AND JIRAWAT M.

; COMPANY

ORG

KMITL

0000H ;#9A1 Origin 1 ROM ADDRESS 0000H

<&k * sk s sk sk sk sieskokesk sk ok skoskeokok skeokskok skokokok
g sk sk skokoke kol sk sfeskoskokok ok stk skok skokskokokok START PROGRAM * * *

v &
JRRR oo koo R ok S IIARAUNTNY 38 Kz Hk ot stttk sk etk ek

START:
MOV
SETB

LOOPI:
DINZ
CLR
MOV

LOOP2:
DINZ

SIMP

RO#01H ;A9A1 Ty 26 USec ( Duty Circle 1523101 7% )
P3.7 P

R0O,LOOP1

P3.7 AR

RO,#08H ;A9A1 Ty 208 LASec

R0O,LOOP2

START

b

END



TSOP18..

Vishay Telefunken

Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo Type fo
TSOP1830 30 kHz TSCP1833 33 kHz
TSOP1836 36 kHz TSCP1837 36.7 kHz
TSOP1838 38 kHz TSOP1840 40 kHz
TSOP1856 56 kHz

Description

The TSOP18.. — series are miniaturized receivers for
infrared remote contro! systems. PIN diode and pre-
amplifier are assembled on lead frame, the epoxy
package is designed as IR filter.

The demodulated output signal can directly be de-
coded by a microprocessor. The main benefit is the
refiable function even in disturbed ambient and the
protection against uncentrolled cutput pulses.

Features

@ Pholo detector and preamplifier in one package

e lInternal filter for PCM frequency

e TTL and CMOS compatibitity

@ Output active low

® Improved shielding against electrical field distur-
bance

@ Suitable burst length >6 cycles/burst

Block Diagram

96 12582

Special Features

@ Small size package

e Enhanced immunity against alt kinds of
disturbance light

® Ngc cceurrence of disturbance pulses at the
output

@ Short settling time after power on {<200us)

3
! &V
——1 input R Control guat®™ 4
! ‘ Circuit ah
{ 30kQ | |
{ A o1 _
a0 4 H —{ ) !
Z P ¥ = v —L0u
~ Band Demodu-
—w-  AGC 1  Bass -t ok g»_A‘
& —(GND
G612226 —

Document Number 82047
Rev. 11, 13-Jun-00

voww.vishay.de » FaxBack +1-408-970-5500
7y



TSOP18..

Vishay Telefunken

Absclute Maximum Ratings

Tamp = 25°C

i Parametei g _ Test Conditions ~ Symbol Value | Unit
| Supply Voitage {Pin 3) Vg —0.3.60 | V
Supply Current (Pin3) Is 5 mA
OutputVoitage ~~ (Pin1) Vo -0.3.60 | V
| Output Current ({Pin 1) Io 5 C mA
{Junction Temperature ; T 100 i °C
| Storage Temperature Range ‘ Tatq —25.+85 | °C
| Operating Temperature Range B P Tamb —25.485 | °C
Power Consumption HTamo = 85 °C) Prot 50 mwW
{ Soldering Temperature {t = 10s,1mm from case Tsg 260 C
Basic Characteristics
Tamb = 25°C
g( - Parameter f : Test Conditions Symbol Min | Typ | Max | Unit
'Supply Current (Pin 3) Ve =BV, E, =0 isc 08 ! 12 | 15 mA
- Vs =5V, E, = 40 kix, sunfight i || 18 | | mA
{Supply Voitage (Pin 3) Vg f 4.5 | 55 v
| Transmission Distance |E, =0, test signal see fig.6, d { 35 m
| | iR diode TSALB200, - = 300 mA
{ Output Voltage Low (Pin 1) Host = 0.5 mAEg = 0.7 mW/m2, Vos: 250 | mv
i (f=1,
’ lradiance (30 — 40 kHz) ; Pulse width tolerance: Eemin 03 | 05 [mW/m?
P R Hii = 416 < ipo < 1n; + 6/F,,
;Israd(anbe (56 kHz) Etpelst S%g;aispge ﬁgﬁ i == 04 | 0.7 {mW/m?2
[madiance VWA N v AN mvat al e X | T
 Directivity (Angle of haif transmission distance | oz | | 445 | deg
Application Circuit
100 © 7 +5Y
) N G Sy —— O}
A 4.7 uF ~ : i
TSOP18.. ! .}zL, ] >0k 5
o N — L optional
L K}' i ° \HC
N
: - S —
GND

15005

*) recommended to suppress pewer supply disturbances

Document Number 82047
Rev. 11, 13-Jun-00

vivrw vishay.de ¢ FaxBack +1-408-870-5600
2{7}



1S72

ULN2001A-ULN2002A
ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

= SEVENDARLINGTONS PER PACKAGE

= OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

= OUTPUT VOLTAGE 50V

= INTEGRATED SUPPRESSION DIODES FOR

INDUCTIVE LOADS

OUTPUTS CAN BE PARALLELED FOR

HIGHER CURRENT

TTL/CMOS/PMOS/DTL COMPATIBLE INPUTS

INPUTS PINNED OPPOSITE OUTPUTS TO

SIMPLIFY LAYOUT

DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULN2004Aare high voltage, high current darlington
arrays each containing seven open collector dar-
lington pairs with common emitters. Each channel
rated at 500mA and can withstand peak currents of
600mA. Suppressiondiodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputsto simplify board layout.

Thefourversions interface to all common logic fami-
lies:

ULN2001A General Purpose, DTL, TTL, PMOS,
CMOS

ULN2002A 14-25V PMOS

ULN2003A 5V TTL, CMOS

ULN2004A 6-15V CMOS, PMOS

These versatile devices are useful for driving a wide
range of loads including solenoids, relays DC mo-
tors, LED displays filament lamps, thermal print-
heads and high power buffers.

The ULN2001A/2002A/2003Aand 2004A are sup-
plied in 16 pin plastic DIP packages with a copper
leadframe to reduce thermal resistance. They are
available also in small outline package (SO-16) as
ULN2001D/2002D/2003D/2004D.

September 1998

=

S

DIP16
ORDERING NUMBERS: ULN2001A/2A/3A/4A

ORDERING NUMBERS: ULN2001D/2D/3D/4D

PIN CONNECTION

IN T 1 18 OUT 1
IN 4272 15 OUT 2
IN 3 3 14 OUtT 3
IN &4 4 13 OUT 4
IN& & 12 OUT &
INE6 6 11 QUT 6
IN7 7 10 OutT 7
GND 8 g COMMON FREE

WHEELING DIODES

5-187711
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

SCHEMATIC DIAGRAM

]
] 1
: MQ
{ ] ) i
] t

4

EACH DRIVER

Series ULN-2001A Series ULN-2002A
(each driver) (each driver)

EACH DRIVER $-257
Series ULN-2003A Series ULN-2004A
(each driver) (each driver)
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vo Output Voltage 50 \%
Vin Input Voltage (for ULN2002A/D - 2003A/D - 2004A/D) 30 \Y
le Continuous Collector Current 500 mA
Ib Continuous Base Current 25 mA
Tamb Operating Ambient Temperature Range - 20to 85 °C
Tstg Storage Temperature Range —55to 150 °C
Tj Junction Temperature 150 °C
THERMAL DATA
Symbol Parameter DIP16 SO16 Unit
Rih j-amb Thermal Resistance Junction-ambient Max. 70 100 °C/IW

2/18
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ULNZ2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)

Svymbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
lcex Output Leakage Current Vce = 50V 50 LA 1a
Tamb = 70°C, Vce = 50V 100 UA 1a
Tamb = 70°C
for ULN2002A
Vce = 50V, V, =6V 500 uA 1b
for ULN2004A
Vce = 50V, V, = 1V 500 pA 1b
VeE(sat) Collector-emitter Saturation Ic = 100mA, I = 250uA 0.9 1.1 \ 2
Voltage lc =200 mA, Iz = 350pA 1.1 1.3 \ 2
Ic = 350mA, Iz = 500pA 1.3 1.6 \% 2
lion) Input Current for ULN2002A, V; = 17V 0.82 125 mA 3
for ULN2003A, V; = 3.85V 0.93 135 mA 3
for ULN2004A, V; = 5V 0.35 0.5 mA 3
Vi =12V 1 145 mA 3
li(offy Input Current Tamb = 70°C, Ic = 500pA 50 65 pA 4
Vi(on) Input Voltage Vce =2V \% 5
for ULN2002A
Ic = 300mA 13
for ULN2003A
Ic = 200mA 24
Ic = 250mA 27
Ic = 300mA 3
for ULN2004A
Ic = 125mA 5
Ic = 200mA 6
Ic = 275mA 7
Ic = 350mA 8
hre DC Forward Current Gain for ULN2001A
) Vce = 2V, Ic = 350mA | 1000 . 2
Ci Input Capacitance 15 25 pF
teLH Turn-on Delay Time 0.5 Vito 0.5 V, 0.25 1 us
tPHL Turn-off Delay Time 0.5 Vito 0.5 V, 0.25 1 us
Ir Clamp Diode Leakage Current Vg = 50V 50 LA 6
Tamb = 70°C, VR = 50V 100 pA 6
Ve Clamp Diode Forward Voltage Ir = 350mA 1.7 2 \% 7

3/8
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