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ABSTRACT

A robot controlled by a2.4 GHz radio wave has been designed and built. The

robot can be controlled for remote and hazardous areas. The close circuit video camera

was installed, The video signal was modulated and sent to the receiver. The onboard

computer was built nsing MCS51 microcontroller, The GUI remote control software was

developed with Visual Basic program. [n addition to the built-in video camera, the rovot

also provides temperature and infrared sensors
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2.3.3 Timer/Counter
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GA [ C/T | Ml | MO | GA | C/T | M1 | MO

\ J\ J
Y Y

Timerl Timer0
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TCON :Timer Control Register
Aumdanyenudmelufe ssu

wimihanwgumshauuazAean1znsiheusie 9 ¥eq Timer/Counter

TF1 TR TF0 TRO IE! IT1 IEO iTO

ITO : interrupt 0 1w iind e miuimuadamstasonas Isunsa YDA YYIMUIN External
InterruptO(INTO) Taoduily 1 i]zzﬁﬂms%’m‘i’ammf}aﬁmutugmﬁm INTO r/dennan 115 0
duilu 0 wifansdatanaziledyamiin o wdoy i o

150 : fnfloziliu 1 fedamnniv INTo fhe lmuiidmualu 1o udavIdiEams
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IT1 : Interrupt 1 Huiafil¥dmivsmuaTimsdasanae Wsunsy Y0358y 11N External
InterruptO(INT1) Taaduily 1 fu::u'i'ﬁmi%’ﬂﬁ'\amnﬁﬂﬁtymmﬁm INTI sfflownn 1§ o
fuilu 0 szifemsdasamasiodygnafion N1 Wi $h o

E1 : Tnfhediy 1 dodnyanuiion INT1 i Tdawidmualy 1 adaildidans
Tadamzudrlsunsuaenanesnstadmazduiay e 1dSaidy o

TRO : Timer0 Run Control Wuiladm3udsls Timer Suvhan Tnoefind i o Timer luvi
mstiulihezegluanmizlag usiledu 1 msvanves Timer wifua;,iﬁnm INTO taziin
GATE

TFO : Timer0 Overflow iuiind wiuuanshmsify Timer ¥ul&dsfqegaiionsoris1d
1Ty Mode 2 Aifinsiuving 16 finezvivldgeqe B9 FFFFH idodininfunsisifians
Overflow fiadia TFO v2iifu 1 uazmatiuazndu lUSudud o e lusunsunss Taaly'
Mo llsunsuneuaies Interrupt sevinliiindiih o
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2.3.4 1ATUW/AVIN 2 (Timer2)

mode MSHINUUDI Timer2 UsznouAie

-Capture mode: @1 smaon1Fauld 2 dnuae drensdmualdf bit EXEN2 vog

register T2CON ﬁ’\‘lﬁy

1. 5011 bit EXEN2 1§ 0 Timer 2 Saamdiunaesiin / asaesum e
715 overflow 44 bit T register TF2 22N unzamu1sei lUad1ams interrupt 31418

2. o muam bit EXENZ ifiu 1 MINNUIATDUAGUMSTINUAN Uz 1A
uﬁazaﬁmf}aﬁmsLﬂ‘f’;uuuﬂmszﬁuﬁigmummamffmigm T2EX 910 logic 4 Tthil logic
d vedinai fadoyaniolu register Y94 Timer2 i TL2 uog TH2 g Ty ld(Capture)
1 register RCAP2L U0y RCAP2H ﬁ;azﬂu register Hﬁ?ﬁﬁhﬂ‘ﬂ M39 SFR ﬁﬁ“lu
Microcontroller 118 8052 11 wonmnfiaziinarhld bit EXF2 molu register T2CON 1
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2.3.5 M3 interupt 134 8051
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- INT1 dfeyg) o4 interrupt 1INMWUBNNWUIFY N P3.3 Tap 8051 aiINaqu

o
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A7887 FyaaniiaFuqann Machine Cycle
- TimerQ NURIMN15IAA Overflow B4 Timer O

- Timerl ﬁ’igﬂlu"lmm'jlﬁﬂ Overflow 904 Timer 1
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' o = . o a4 & = = 3 N ;Irll'
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(WX MINNGBUUTMS interrupt

mimvuald 8051 mansaaousuNT interrupt urazlsznn %118 TnemMmua bi
ves doyaiifvidesiainagaiolu register TCON taz SCON winldiiinsdmunsiues
bit f‘ﬁmgjmﬂﬂlu register IE ( Intereupt Fnable Register ) Meuda Amasonans UNIT interrupt
mmﬁ’mmﬂmfuq I8 ueﬂmﬂﬂﬁyﬁmuwumw“lugﬂ danaaaliituindga e interrupt udnz
Usztam damansndivua piority Y993 interrupt 14 2 §nnue fin High Low
piority N1 ﬁammzﬁﬂﬁzmamﬂa@mﬂu 21909 program €08 VTN interrupt YOI Ty 10

1 o

fiflszfunany didey Nansogn interrupt M piomity gani 18 udminduiiudayn

LTl

Qt

. Aa .. =L s ' 23 o ﬁy Ao (3]
interrupt 73 piority ivafiuwedniudneedesseldiadedumnlszmananiduiivegiow

M3MIUAN interrupt A 1RSI 19AAIUMITANIS interrupt Y93 8051 musadMuARoN

reBugounTe liitiuyew (Enable/Disabble) 1HiiM3 interrupt udas doya1n14 Tau1458ms

MU Ive bit nw iy register IE

2.4 nsfudadeyanuneynin
nsivdedayadutimmpuuuntsiudeesil 180 3 tssinnde
- Simplex -
- 2Half Duplex
- Full Duplex

MSTRUIVURAMUAY? (Simplex)
niwda ginvumsdedganaiddnsuldthuden Taslimuso Bneurumiens

- T ¥ a1 o AN oW a o ﬂ 9
Ange 1diyn Msnsznmdssvesingniadaana Insfend Hudu
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MSFIRIHUDVAITAMIAN 192171 (Half-Duplex)
T »
nneds slnvedyananamniinsaeshoamnsofuazdeduanasenieiuld lay
a [ = Y 9/ 4 W o 1 Shy s ] = ] .z'q
fmuadidedidmladuniuiudriuaveu msldimgediasdulunsdadedomaiiy
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3
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q4011 g1 2

psdRnuuIVgaIiamaluaufs1du (Full-Duplex)
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meds Jluvomsdidyaainidudwazuiuannsofiedadaoa luna

¥

o1 Tag lusuiludosaduduiud e mumsaunuinia Insdwn dludu

o
o0I1UN 2

=L
=A.
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ms%’ua'ﬁaya { Pata Communication )
UndudrlunsBemsdmivsudadeyalasiallvzils senidlu 2 1lszianile
= HUUYUY ( Parallel Communications)

= UUoYNsY ( Serial Communications)

msFuTateyauueynIn

1 Y 1 =4 o

dmsumsSudadeyaunuaynsy sxlimsfudweyaiinzia udadsusuasusmou
T o 1 4 ¥ a @ g A Vo Y '
Daviaean s fuds GeteRvesssuumsiuadsdoyauvuoynsunoy 1smumeioonnns
Sudauvuin wesmwsamedygiuiuddeyaldszezmdaannnimuneum
Tavialimssvdsdoynuuueynsunimeniiiu 2 Ussiamde
g
- Synchronous Serial Communication rﬂumimmwummwuﬂnnm

-Asynchronous Scrial Communication ﬁ]um'i'iuﬂwaymmu‘lwmunm
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START condition STOP condition

] ¥
31 2.7 Hunrssudsdeyauunaufunar Synchronous Serial Communication

Mark 10V
AISWO 112345} 6|7 5w

Space +10V

o w 1w —_
3171 2.8 WhumsFudedoyaunuTidufina Asynchronous Serial Communication

RS-232 EIA
Li'lummgm“lumﬁﬁﬂﬁiaaqnﬁmmn Asynchronous A141197§11v94 Electronic Industries

& o g = 1 &
Association Fevz Millunnasgudmsunisdndeguns ol Tasna

ANUMINWIZVBINTSAMYY RS-232 ETA
- 1#msFudann Common
- WszAviunisdadoyn Space 130 Logic 0 azaglusing +3 fa+25 v
- WszAvlumsdedoya Mark w30 Logic 1 vzaglusae -3 8925 v
- waszaudyanes +3 89 -3V a2l Undefined
- Open circuit voltage szdnsluinu 25 v Lﬁﬂlﬁﬂnﬁu GND
- Short circuit current 1A 111AY 500 mA ‘
- munieiu-daldszezmalnagegeie 45 Wa

- BanMsaetoyagIgafie 20kbps (811 driver vzamngnin 1Aty 115kbps)
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MUNNOTHANAN WITIDUIDIMIANITLN

UART
UART : Universal Asynchronous Receiver / Transmitter 9511111191148 i]‘lﬂ‘ﬂ?’é];q{aﬁ
£ A [-] ax 1
Wunun 1ﬁnﬂu%ﬂx_gaﬁzﬂmmmqﬂm waﬂ"ﬁmamﬂzﬂﬁmﬂmuﬂu PISO
( Parallel In, Serial Out)@10819u09 19 UART 151 8250 , 16450 . 16550 1Wiudu
RS-232 Driver
- W @ 1 Ao w o -
eI tulnasguues RS-232 sxldnssudsfiilseduseiuio +3 59 +25V nae
) & Vo . S W = v & ¥ an ad
-3 D9 25V FITUANANNUISLY Microprocessor 11 193 2ALTI 0 D9 +5V Astiuazaasil lod

Amthinlaeseduussdudindn daeseved ledssinniinn DS275 , MAX232

Cl+ E _'_ﬁ_t Vor
w[z] 15] aHp
o (5] masamn [ T
enld] M0 fulang

, 32
(| w2 v

V- E Z;[ T
T [7] [10] T2
Ry E EI R2gur
DIP/SO

31U 2.9 uamIvIAIe Yol MAX232

:

P1.0Cf 1 40 b vece
P1.1(d 2 39 PO.O {(ADD}
Pt.2]a 38 1 P0O.1 {AD1)
P1.3C) 4 A7 B Po.2 {AD2)
P1.4C] 5 36 [0 PD.3 (AD3)
P1.50] 6 35 Pe.4 (AD4)
P67 34 1 PO.5 (ADS)
P1.7C} 9 33O PO.6 (ADS}
RST ] 9 32 A PO.7 (ADT}
3.u|: 10 31 p EAveP
(DL P31 1t 30 B ALE/PROG
{TNTT) P3.2C] 12 29 D PSEN
{TNTT) P3.2] 13 28 [ P2.7 (A15)
1T0) P3.4C] 14 27 1 P2.6 (A14}
{T1) P3.5C] 15 263 P2.5 (A13)
(WR) P36 16 2501 P2.4 (At2)
{RD) Pa.7 17 24 F1P2.3 (AT1)
XTaLz} 18 23p P2.2 (A1)
xTaLt] 19 22 P21 (AD)
GND ] 20 2 P20 (A8)

311 2,10 taAsdumsn TXD uag RXD 404 8051

62316



P2.0/A8
P2.1/AQ
4 P2 2810
CONNECTOR D28 vy PZIATL
4 0 P2.5/A13
P2.8/A14
o P2.7/A15
5 RIN 2 mwouT —12——-9 - 10
SR 2 mourid S L— 18- pyoskxo
2 Tiout TN L — —-13-1 Pa.1mxD
co 134 pa T
1 5 L 15 PI4TO
; b Gy €2 |- Reommrmnin, el pa gy
— cr- Cav A e S5 pasR
10uF P [ 51 py7iRD
2 Ly a v B =
P i c—23 | BEEN
10UF/]\ i
MAX23Z ~l- ¢12 30 ALEFROG
| -
: § ) ATeecst T

119 2.11 uanamsiFouro MAX232 fiu 8051

MCS-51 118y RS-232
3 o . a ' Y 1 4
dm¥U Microprocessor W03 8051 9¢iia993 UART w3sgagmeluds aguda dedus
P ¥ da  uma ' ' e d ¥
Apan151997u RS-232 Nifivane 10F Driver 14 DS275 , MAX232 imniunveauiseldau s
Register NiNe2904
SCON : Serial Control A wnsnasanusineluwidu 98H
RI: Receive Interrupt Flag

¥

o ¥ [ L4 J . = 1 A

Uniier set Tavaiauas WilAuilu 1 w3 0 Taulu Mode 0 Tafloefidutiu 1 Wodoyaidun
= 1 ] = a:i’ L Ay ¥ = < <4 . o
a3 8 Gin d2ulu Mode Buq dntlvziianilu 1 lledoyaiundanianiisues stop bit dmsy

=]

¥ 1

¥
M3 clear v s id Tae Tsunsuiindlee 1dueniideyasudnneylu sBur Svules
¥
udz
TI : Transmit Interrupt Flag
a g o JG W ) e A A a ﬂ A oy 1
iz set Tavasauas Wiiantiu 1 u3e 0 Tavlu Mode 0 fafivzTauilu 1 diodoyndaeen
¥ ¥ » T
A1 8 U 61U Mode Buntailvzdaniiu 1 diodedoyaiidfu stop bit vonlll dmsums
¥ r
clear 9zansn 1@ laeTiksunsy Dadles 1uenirlddsdoyatioglu sBUF Goufouuds
RB3:
H i ] ar 14 13
fiatisz 1 lumnfudoyaifuliai o dmsumsiudalu Mode 2,3 daulu Mode 1 95141

o - - 8w 1 3 a 4
MSIN1 Stop bit AIABA1 1 115114 Mode 0 vz laidims lFuiiall
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TBS:

¥ » ' ¥
dmsunuaden 9 71Funsdealy mode 2.3 g1 mode 8y 92 lifins IS uiaf
REN : Receive Enable

VYo ¥ o o 3 o Y a dy a o o 9 3/
Tmiudmualithnissuteyannamesneynsy Taedibaiidlu 1 Avzdhasiudeyn &

a y a ] o = p.ty
finthiin 0 Aex hifmsiudeya Dafisreanse set uaz clear 18 1anTdsnns

ModeG]uﬂﬁﬁN]u"llENWﬂ‘;ﬂaHﬂ'm
Mode 0
¥
11 mode HazSudedoyarmuman RxD d2u1 TxD Mdmiumsdadaynn Clock
a 7] A Y . Y =1 = T n’: af L | w
dmiumsideudeoya ( Shift) Tavdayarzivwia 8 Taiiy uazdaiimsadedoyatzminy
dyanannwnmmsaie 12
Mode 1
c? 3 o ar ' = -~ N . .
T4 mode HYATDUAVISD A99ZUVUIA 10 AD 1 start bit 8 data bit 14O 1 stop bit
™ 1 ] ey os =~ s ¥ y
doyaisudissAverhuniiaans SBUF dniuanuiivesnsiudalu mode Hazeuisn
fmualavIn Timerl
Mode 2

b 4
= s ¥ o&F =

Fd
14 mode flzlimsfudadoyanionus 11 TnTavlsznouda 1 start bit, 9 data bit Lay

A

] 3

1 stop bit Tauiiadeyah 9 Aiudn lthindliiutad mivaseaeu (Parity biyhdoyah
fudegndemmenldr dmduanuiilumsiudasiidfodiiin sMob WusSmaes PcON
fiandu o Sasimsdedoyasziiy dyanuuin msde 64 uastiilandy 1 Sasnsds
Yoyaeziiifiu FaygmuIRn msae 32
Mode 3
dy s L "ol a 1 3 J '
11 mode Hivzadoriuly mode 2 uadaiMsivdIdoyavzAuBLTUNT overflow Y04

Timerl

2.5 Mm3suaatpyadeyasudeioya RS232 mulime
iiluggm Signal Converter dwiuldinlasdaya szt RS232 uag RF-Wireless lay
a ¥ 'o : 1 o T
TuTnuemahavesmisdadoya (Transmitter) szimihfisefudeyaninweiadoms
9 o o 1
aynsY RS23291091 RX udwnlauiiudygnuaamd (GFSK) deeen fluema uazlunig

a s 0 o R o o = w
aduinn Tnuansiianuunuusy (Receiver) 4a ET-RF24G V1.0 Rzimiithaseniiogy
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Joyafieglugvesdyamnaud (GFSK)vInd I RE woulasndufudeyauuy rRs232
dsoon lnav T 1aae

Favzeitu I8 pulasdoynnn ET-RF24G V1.0 1y amnsavivlue 14y sauiy
wosndAvETOYNTY 1Y RS232 wolF i lidnunzvesmsdomseynsuuuy e

o =

(Wireless Transceiver) 1 lnen s lawaziidednirfioennsasudedoyaduldluscoemeitln

[l
ar =y

and1 RS232 nmeunda uazilszmsdifg fe liduiudeldmedyaiadiiiuani
- ﬁmﬂmﬂ‘lmma"lﬂﬁﬂun15%mﬁ%gaﬁ'u‘ﬁﬂﬁ’mnﬁmﬂﬁiauuﬂam?amﬁ‘auﬁww%’uﬁq
Joyalannonnm dsdnfunssudedoyadaussun Rs232 nvitdmedganiuozia
mmtjamn“lumiﬁﬂﬁ'ly'amuﬁ'mumgm;ﬁuaafwmn
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‘ amveamsilsemadauilauas Tvaa Graphic

SRR R Rk R Rk kR Rk R Rk R R ARk R RN R ek

Option Explicit

Dim neg As Single

Dim pos As Single

Dim c As Single ' declar compus
Dim v As Single ' declar compus
Dim d As Single

Dim r As Single

bbb Option Set A

Dim SpeedLV As Integer

Dim light As Boolean

A+ ConTroll set 4+

Dim cam As Integer
Dim cambuf As Integer
Dim con As Integer

Dim conbuf As Integer

-ttt Polling set H -+

Dim colTemp As Collection
Dim colDis As Collection
Dim strTemp As String
Dim strbufT As String

Dim strl As String

Dim strbufD As String

Dim strR As String



Dim strC As String

I B B e e o colTemp set  +H+++++++++++

Dim Data As String
Dim i As Integer

Dim n As Integer

R R S colDis set  ++itHtrtbtatt

Dim distance As String

Dim valDistance As String
Dim valspeed As String

Dim m As Integer

Dim k As Integer

A+ Light Toggle Ht bbb+
Private Sub LightDis(})

light = light + 1

If light = False Then

imgLight.Picture = LoadPicture("c:\a\pic\bulbD.gif")

Else

imgLight.Picture = LoadPicture("c:\a\pic\bulbB.gif")

End If

End Sub

L
T
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"ttt All Confunction b4+



Public Function con_all(con)

[fcon =0 Then

ST.Picture = LoadPicture("C:\a\brightnew\STB.gif")
MS.Qutput = Chr(&H6C)

Elself con = 1 Then

arU.Picture = LoadPicture("c:\a\brightnew\arUB.gif")
MS.Output = Chr{&H6F)

Elself con = 2 Then

arRU.Picture = LoadPicture("c:\a\brightnew\arR UB. gif")
MS Output = Chr{&H70)

Elself con = 3 Then

arR.Picture = LoadPicture("c:\a\brightnew\arR B.gif")
MS.Output = Chr(&H73)

Elself con = 4 Then

arRD.Picture = LoadPicture("c:\a\brighfnew\arRDB. gif")
MS.Output = Chr(&H2F)

Elself con = 5 Then

arD.Picture = LoadPicture("c:\a\brightnew\arDB. gif")
MS.Output = Chr(& H2E)

Elself con = 6 Then

arLD.Picture = LoadPicture("c:\a\brightnew\arLDB,gif"}
MS.Output = Ch(&H2C)

Elself con =7 Then

arL.Picture = LoadPicture("c:\a\brightnew\ar.B.gif")
MS.Qutput = Chr(&H61)

Elself con = 8§ Then

arLU.Picture = LoadPicture("c:\a\brightnew\arL UB.gif")
MS.Output = Chr{&H69)

Eise

End If

End Function



Public Function conbefore(con)

If con = 0 Then

ST.Picture = LoadPicture("C:\a\darknew\STD.gif")
Elself con = 1 Then

arU.Picture = LoadPicture("c:\a\darknew\arUD. gif")
Elself con =2 Then

arRU.Picture = LoadPicture("c:\a\darknew'\arRUD.gif")
Elself con = 3 Then

arR.Picture = LoadPicture("c:\a\darknewAarRD.gif")
Elself con =4 Then

arRD.Picture = LoadPicture("c:\a\darknew\arRDD. gif")
Elself con =5 Then

arD.Picture = LoadPicture("c:\a\darknew\arDD.gif")
Elself con = 6 Then

arL.D.Picture = LoadPicture("c:\a\darknew\arLDD. gif")
Elself con =7 Then

arL.Picture = LoadPicture("¢:\a\darknew\arLD.gif")
Elself con = 8 Then

arLU.Picture = LoadPicture("c:\a\darknew\arL UD.gif")
Else

End If

End Function

Private Sub conrenew()
De Until con = conbuf
conbefore (con)

con = conbuf

con_all (con)

Loop

End Sub



et All CamFunction H+++++H 4+
Public Function cam_all(cam)

If cam =0 Then

CStop.Picture = LoadPicture("C:\a\percam\CStopB.gif")
MS.Output = Chr(&H64)

Elself cam =1 Then

CUp.Picture = LoadPicture("C:\a\percam\UpB.gif")
MS.Output = Chr(&H7A)

Elself cam = 2 Then

CRight.Picture = LoadPicture("C:\a\percam\RightB.gif")
MS.Outpuf = Chr{&H76)

Elself cam = 3 Then

CDown.Picture = LoadPicture("C :\a\percam\D;)wnB.gif")
MS.Output = Chr{&H78)

Elself cam =4 Then

Cleft.Picture = LoadPicture("C:\a\percam\LeftB.gif")
MS.Output = Chr{&1163)

Else

End If

End Function

Public Function cambefore(cam)

If cam = 0 Then

CStop.Picture = LoadPicture("C:\a\percam\CStopD.gif")
Elself cam = 1 Then

CUp.Picture = LoadPicture("C:\a\percam\UpD.gif")
EiseIf cam = 2 Then |
CRight.Picture = LoadPicture("C:\a\percam\RightD.gif")
ElseIf cam = 3 Then

CDown.Picture = LoadPicture("C:\a\percam\DownD. gif")



Elself cam = 4 Then

Cleft.Picture = LoadPicture("C:\a\percam\LeftD.gif")
Else

End If

End Function

Private Sub camrenew()
Do Until cam = cambuf
cambefore (cam)

cam = cambuf

cam_all (cam)

Loop

End Sub

"++-+++++++++ First_StatusSpeed +++++++++++++++

Private Sub Sfirst_status()

SUp.Picture = LoadPicture("C:\a\Speed\SUpD.gif")
SDown.Picture = LoadPicture("C:\a\Speed\SDownD. gif")
End Sub

"t Image Speed A
Private Sub img_SUp()

MS.Output = Chr(&H77)

If SpeedLV >= 4 Then

SpeedLV =4

Else

SpeedLV = Speed.V + 1

End If



txtSpeed = SpeedLV
Sfirst_status
SUp.Picture = LoadPicture("c:\a\Speed\SUpB.gif")

End Sub

Private Sub img SDown()

MS.Qutput = Chr(&H71)

if Speedl.V <=1 Then

SpeedLV =1

Else

SpeedLV = SpeedLV - |

End If

txtSpeed = SpeedLV

Sfirst_status

SDown.Picture = LoadPicture("c:\a\speed\SDownB.gif")

End Sub
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bttt Form Load b+
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Private Sub Form Load()

MS.CommPort =1

MS.Settings = "9600,n,8,1"

MS.PortOpen = True

Timerl.Interval = 100

Timer2.Interval = 1

Timerl.Enabled = False

Timer2.Enabled = False

Timer3.Enabled = True

Timerd.Enabled = False

Timer5.Enabled = False

Set colTemp = New Collection

Set colDis = New Collection

cam =0

con=0

Sfirst_status

SpeedLV =4

imgLight.Picture = LoadPicture("c:\a\pic\bulbD.gif")
CStop.Picture = LoadPicture("C:\a\percam\CStopB.gif")
ST.Picture = LoadPicture("c:\a\brightnewASTB.gif")
End Sub
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'+++++++++++++ command KeyPress +++++++++++
& 2ol 3o i ok 3 ok e e e e e ok ke ook ke ok ok ko ke e ok e ok kok kb ok ok ke
Private Sub commandl KeyPress{KeyAscii As Integer)
MS.Output = Chr(KeyAscii) '*#* ¥k a3 ddiokionion

Select Case KeyAscii

Case &H75 ' Key press U

Timerl.Enabled = True

Case &H6C 'stop
conbuf =0
conrenew
'"Debug.Print (strR)
"Debug. Print (strL)
Case &H6F ' U
conbuf =1
conrenew

Case &H70' RU
conbuf =2

conrenew

Case &H73 'R
conbuf = 3

conrencw

Case &H2F'RD
conbuf = 4

conrenew

Case &H2E 'D

conbuf =5



conrenew

Case &H2C'LD
conbuf = 6

conrenew

Case &H61 'L
conbuf =7

CONrenew

Case &H69 ' LU
conbuf =]

CONrenew

FHt++++++++ CamSet  HHHH+HH-+++
Case &H64 ' Key d StopCam
cambuf=0

camrenew

Case &H7A key z CUp
cambuf = 1

camrenew

Case &H76 'Key v CRight
cambuf = 2

camrencw

Case &H78 'key X CDown
cambuf == 3

camrenew

Case &H63 ' key ¢ CLeft
cambuf =4

camrencw

R e o L



Case &H66 ' Key f light on
LightDis

End Select

End Sub

H+++++++ Command KeyDown +H+-++H++++HHH+H++++
Private Sub Commandl_KeyDown(Keycode As Integer, Shift As Integer)
Select Case Keycode

Case vbKeyW

img_SUp

Case vbKey(Q)

img_SDown

Case vbKeyB

CC.Picture = LoadPicture("¢:\a\percam\CCB.gif")

cambuf =0

camrencw

MS.Output = Chr(&H62)

End Select

End Sub

“t+4+-t++4++  Command KeyUp  ++H++++H+HHH+++
Private Sub Commandl;KeyUp(Keycode As Integer, Shift As Integer)
Select Case Keycode

Case vbKeyB

CC.Picture = LoadPicture("c:\a\percam\CCD.gif")

Case vbKeyW

Sfirst_status

Case vbKeyQ)

Sfirst_status

End Select

End Sub
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Private Sub imgLight Click()

LightDis

MS.Output = Chr(&H66)

End Sub

"++++++++t++++++++ Onclick Rover controll +++++++++++++H++++
Private Sub ST _Click()

conbuf =0

conrenew

End Sub

Private Sub arU_Click()

conbuf = 1

conrenew

End Sub

Private Sub arRU_Click()
conbuf =2

canrenew

End Sub

Private Sub arR_Click()
conbuf =3

conrenew

End Sub

Private Sub arRD_Click()
conbuf = 4
conrenew

End Sub



Private Sub arD_Click()
conbuf=15

conrenew

End Sub

Private Sub arLD_Click()
conbuf = 6

conrenew

End Sub

Private Sub arl. _Click()
conbuf =7

conrenew

End Sub

Private Sub arlL.U_Click()
conbuf = 8§
conrenew

End Sub

-+ Onclick Camera controll b+ +++-++

Private Sub CUp_Click()
cambuf =1
camrenew

End Sub

Private Sub CDown_Click()
cambuf =3
camrenew

End Sub



Private Sub CRight_Click()
cambuf =2
camrenew

End Sub

Private Sub CLeft_Click()
cambuf = 4
camrenew

End Sub

Private Sub CStop_Click()
cambuf =0
cimrenew

End Sub
"t Onclick Clear Temp +++HHH+HH+H++++
Private Sub CDistance_Click()

MS.Output = Chr(&H79)
End Sub

"t Onclick Call Temp 4+
Private Sub CTemp_Click()

MS.Output = Chr(&H75)

End Sub

" Mouse Hb b

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



cambuf =0

camrenew

CC.Picture = LoadPicture("c:\a\percam\CCB. gif"}
MS.Output = Chr(&H62)

End Sub

Private Sub CC_MouscUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
CC.Picture = LoadPicture("c:\a\percam\CCD. gif™)
End Sub

Private Sub SUp_MouseDown{(Button As Integer, Shift As Integer, X As Single, Y As Single)
img_SUp
End Sub

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

End Sub

Private Sub SDown_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
img_SDown
End Sub

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

End Sub
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Private Sub Timerl Timer()

Timer2.Enabled = True
Timerl.Enabled = False

End Sub

Private Sub Timer3 Timer()
MS.Output = Chr{&H68)
"Debug.Print ("CCC")
Timer4.Enabled = True

End Sub

Private Sub Timer4_Timer()
Timer5.Enabled = True
Timerd.Enabled = False
End Sub

Private Sub Timer2_Timer()
Data = MS.Input
If Data="" Then

Else

4+ add to collect A
colTemp.Add {Data)

1f Hex(Asc{Data)) = Hex(116) Then
MS.InBufferCount = 0

Timer2.Enabled = False



Fori=2 To colTemp.Count

n=i-1

strbufT = strbufT + colTemp.Item(n)

If Hex(Asc(colTemp.Item(i))) = Hex(116) Then
strTemp = strbufT

i=i+1

strbufT = ""

'Elself Hex(Asc(coltest.Item(i))) = Hex(114) Then
'StrR = Strbuf

=1+1

'Strbuf ="

'Elself Hex(Asc(coltest.Item(i))) = Hex(100) Then

'StrD = Strbuf

'Strbuf = ""

EndIf

Next

strTemp = strfemp / 2
txtTemp = strTemp

"+ clear collect 100 =d 116 =1 114 = r +++++Ht4++++
Do Until colTemp.Count = 0

colTemp.Remove {colTemp.Count)
Loop

End If

End If

End Sub

Private Sub Timer5 Timer()

distance = MS.Input



If distance = "" Then

Else

"H++H+H++ add to collect
colDis.Add (distance)

If Hex{Asc(distance)) = Hex(97) Then
MS.InBufferCount = 0

Timer5.Enabled = False

Form =2 To colDis.Count

k=m-1

strbufD = strbufD + colDis.Item(k)

If Hex(Asc(colDis.Item(m))) = Hex(112) The_n
strLL = strbufD

m=m+ 1

strbufD =""

Elself Hex(Asc(colDis.Item(m))) = Hex(106) Then
strR = strbufD

m=m+1

stroufD=""

Elself Hex(Asc(colDis.Item(m))) = Hex(97) Then
strC = strbufD

m=m+ 1 ‘

strbufly =""

Debug.Print strC

If Val(strC) <= 0 Then

neg = Val(steC) + 55

¢ = (neg * 90)/ 55
v=(c)*3.141592654 / 180
txtDepree = ¢

Linel.X2 = 1440 - (Cos{v) * 900)



Linel.Y2 = 13635 - (Sin{v) * 900)

Else

pos = Val(sirC} + 55
Debug.Print (pos)

txtDegree = (pos * 180 / 100)
d= 180 - ((pos * 180)/ 100)
r=d* 3.141592654 / 180

Linel.X2 = 1440 + (Cos(r) * 900)
Linel.Y2 = 1365 - (Sin(r) * 900)
End If

End If

Next

valDistance = ((Val(strL) + Val(strR)) / 2} * 5,75
valspeed = (Val(valDistance) - Val{txtDistance))
txtDistance = valDistance

txtSP = Val(valspeed) / 0.5

'XtSP = strDis(5.75)
++++-++ clear collect 100 =d ,116 =t 114 = 1 k44
Do Until colDis.Count =0

colDis.Remove (colDis.Count)
Loop

End If
End If
End Sub
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#include "c:\mc\805lio k"
#include "c:\mc\8051reg.h"
#include "c:\mc\8051bit.h"

#include "c:A\mc\8051intt,h"

register unsigned char i,j k,tflag,save,dis,ccam,tickkey;
register char key key2,neem,x,tick,tick?,navl,navr;
register unsigned nt val,n,tickd fimerl timer2,timerc;

register int count,count2,veccam;

INTERRUPT(_TF2 ) timer2_interrupt()

{
clsbit(T2CON.T)
timer1++;
timer2++;
}
move()
{
switch(key)
{
case{'z'):
{
clrbit(P0.3)
setbit(P0.0)
delay(neem);
clrbit(P0.0)
setbit(P0.1)
delay(neem),

clrbit(P0.1)
setbit(P0.2}



delay(neem);
clrbit(P0.2)
setbit(P0.3)
break;
}
case('x"):
¢
clrbit(P0.0)
setbit(P0.3)
delay(neem);
clrbit(P0.3)
setbit(P0.2)
delay(neem);
clrbit(P0.2)
setbit(P0.1)
delay(neem);
clrbit(P0.1)
setbit(P0.0)
break;
}
case('c'): /Cam Left
{
delay(14};
veccam--;
switch(i)
{
case(0):
{
clrbit(PO.7)
setbit(P0.4)
break;
}



case(l):

{
clrbit{ P0.4)
setbit(P0.5)
break;
}
case(2):
{
clrbit(P0.5)
setbit{P0.6)
break;
}
case(3):
{
clrbit(P0.6)
setbit(P0.7)
break;
}
}
if(++i>3)
i=0;
break;
}
case('v'): //Cam Right
{
delay(14);
veccam++;
switch(x)
{
case(0):
{

clrbit(P0.4)



setbit(P0Q.7}
break;
}
case(1):
{
clrbit(P0.7)
setbit(P0.6)
break;
}
case(2):
{
clrhit(P0.6)
sethit(P0.5)
break;
}
case(3):
{
chrbit(PO.5)
setbit(P0.4)
break;

//Drive 4_M0t0rsu****t*u*u***ttut******tuuu**t*u*ut******t*uuu*//

case('o'):

{
¢clrbit(P1.0)
setbit(P1.1)
clrbit(P1.2)



setbit(P1.3)

navl=navr=1;

break;

}

case(".):

{

/fForward//

setbit(P1.0)

clrbit(P L. 1)

setbit(P1.2)

clrbit(P1.3)

navl=navr=2;

break;

}

case{'l'):

{

//Backward//
navl=navr=0;
P1&=0xF0;

break;

}

case('/):

{

HBackward Right //

clrbit(P1.0)

clrbit(P1.1)

setbit(P1.2)

clrbit(P1.3)

navr=navl=2;

break;

}

case("."):



{
//Backward Lefi//

setbit(P1.0)
clrbit(P1.1)
clbit(P1.2)
cirbit(P1.3)
navr=navl=2;
break;

}

case('p'):

{

/{Forward Right//
clrbit(P1.0)
clrbit(P1.1)
clrbit(P1.2)
setbit(P1.3)
navr=navl=1;
break;

}

case('i"):

{ :
//Forward Left//
clrbit(P1.O)
setbit(P1.1)
clrbit(P1.2)
clrbit(P1.3)
navr=navl=1;
break;

}

case(‘a'):

{

//Rotage Left//



clrbit(P1.0)
setbit(P1.1)
setbit(P1.2)
clrbit(P1.3)
navr=1;
navl=2;
break;

}

case('s"):

{

//Rotage Right//
setbit(P1.0)
clbit(P1.1)
clebit(P1.2)
setbit{P1.3)

navr=2;
navl=1;
break;
}
}
}
chk_delay()
{
iflkey=='q)
{
if(--val<3)
val=3;

printf("r\n val is %d level %d" val,val-3);
}

iflkey=="w")

{

ifl++val>7)



val=7;
printf(™n val is %d level %d",val,val-3);
}
if{vall=7)
{
if{(tick3==0)&&(timer1>=val)} //delay(val),
{
timerl=0;
save=(P1&0x0F);
P1&=0xF0;
tick3=1;
}
if{{tick3==1)&&(timerl>=(7-val))) //delay(50-val);
{
P1=Pl|save;
timer1=tick3=0;
}
}

setinfared()
{
setbit(P3.4)
setbit(P3.5)
}
chk_sta()//left//
{
if(P3&0x10) //P3.4
{
if(Mtick)
{

tick=1;



iflnavl==1)
count+-+;
if{navi==2)
count--;

}

else

tick=0;

}
chk_sta2()//right//

{

if(P3&0x20) //P3.5

{
if{tick2)
{
tick2=1;
iflnavr==1)
count2++;
iflnavr==2)
count2--;

}

else

tick2=0;

}

set_cam()

{
ifl(P3&0x08)&&(ccam!=2))



{
ccam=1;
key=0x76; //key v
timer2=0;
}
if(!(P3&0x08))
ccam=2;
iflccam==2)
{
if{timer2<92)
key=0x63; //keyc

else
{
ccam=timerc=veccam=0;
}
}
}
pollkey()
¢
key=chkch();
iflkey=="7")
tickkey=1;
iflkey=="x")
tickkey=2;
iflkey=="c')
tickkey=3;
iflkey=="v")
tickkey=4;
iflkey=="d'key=="")
tickkey=0,
ifltickkey!=0)

{



}

if{tickkey==1)

key=0x7A; //z
if(tickkey==2)

key=0x78; //x
if{tickkey==3)

key=0x63; //c
if(tickkey==4)

key=0x76; by

ds1820()

{

}

StartbS £820()

writeDS1820(0xCC); //Skip ROM
writeDS1820(0x44);  //Convert Temperature
delay(5); //Change

while {InitDS1820();

writeDS1820(0xCC); //Skip ROM
writeDS1820(0xBE); //Read Scratchpad
readtemperature(); |

showtemperature();

main()

{

serinit(9600);

RCAP2I=0x00;

RCAP2H=0xDC;

setbit(T2CON.2) //AUTO RELOADED//

sethit(IE.5)

P1=0;

PO=0;

setbit(P1.4)



setbit(P1.5)
val=T7;
n=35;
neem=9; //Small Step
count=count2=i=x=timer! =timer2=tickkey=veccam=0;
tick=tick2=tick3=navr=navl=flag=save=ccam=timerc=0;
whilc(1)
{
poltkey();
ifl(key=="b")||(ccam!=0))

set_cam(); //Command Cam to Center
iflkey!=-1)
move(); //Control 4 DC Motors & 2 Stepping Motors

/ iflkey=—"n")
i chk_distance(); // Check Distance from Robot to Object in Front
chk_delay();  //Check Pulse Width Modulation
iflkey=—="1")
cplbit(P1.4) /{Complement Bit SuperBright LED
iflkey=="g)
cplbit{P1.5) //Complement Bit Bird Beep
iftkey=="y")
count=count2={}; // Clear Distance Variable
setirifared(); }/ Set Infared Sensor --> Ready
chk_sta(); {/Check Left Wheel Infared Sensor
chk sta2(); #Check Right Wheel Infared Sensor
iflkey=="u')
ds18200); / Convert&Read Temperature--> Print Temperature to terminal
iflkey=="h")

printf{"%dp%dj%da" count2,count,veccam);
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