@ '~ e _
P 4N 0 AN SUEN 4 5 o AN @

s B

Pae gt e e made v ama o mas
i A MALAR GBI A% N B dos W lawblibg Bel L

4’ d’ o U
samasunmuihninalagonluiia

AUTOMATIC FOLLOWING MACHINE

}||T042512||\

¢
HIITNIU

A d
HEgNNNY

L%

P15

HIPEUNA

meattium  soadlsyln

W.A, 2545
SRCALLOD

08 f@Ng 2! v
Jh‘*&is SYEU g Licesoarcensevere

a a A : [y v oa
PyaninusidudiuniisvesmsnmmandngasiSaanismnssumansiuin

MUIINIAINTTUNITIAR

a [ a d
ﬂ]ﬂ?ﬁﬂmﬂiuiﬂaﬂ]i]ﬂﬂNﬂNQﬂE’ﬂNﬂﬂ'ﬁN AUSIAINIINAIAAN T

amdumnalulatnszaeundudiganmsaan sz

Unisdinyr 2543



AUTOMATIC FOLLOWING MACHINE

WORAPOTE ANUJAREETUM
WATIT HONGDANKLANG

WUTINAN RODPRAPI

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN INSTRUMENTATION ENGINEERING
DEPARTMENT OF INDUSTRIAL TECHNOLOGY INSTRUMENT ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

2000



madrmalulagnsinnunienmvn s

AMZIAINTINAAAS

amtiumaluladwszeaunandigammsainn szl

TuSusetSuanfinus

Y a a d & = 5 @ wa
Thiedsuaniinus  somdounannihmineTasaaluia
AUTOMATIC FOLLOWING MACHINE
v R Y o o ) @ o @
neNEIIAT WIPITNAY DYNITIT sralsz$1a7 40010674
weniad  vadeuna sHalsgiiAa 40010720
a o d LY o o
wnaiud - seadszIw seialsz 9187 40010756
a1 a Ao
219158150 ¥ 9.9030  AITAUL
Wiy AnssNsnaaIumNa
GIETY IFINTIUMTIAAY
= =<
1n1sfinn 2543
o 9 a a o A A
91015 8AAUANYT YUY T | wilobo
0.3930  AIIAUS

p—
oy

9 A = d'
Junaewil nasy

A
anluUNeaDy

e
Chks
|

FUIUNSN O 1M 18U W.A.2544

Aa a 4 a < @
ar. esmeutSaygniinus  madrmaluladmsiaguniegammnssy

a % v
NNIF1IVIDIULATI

a & ~ A
(Wet. )3z ANT Qara3I9e)

WIMaIm




v Y 1]@ a

Jd A a @ wAa
ndeswantinus  samdsuiamnihminelagsn Tula
AUTOMATIC FOLLOWING MACHINE
v K Y o Jd =)
infAnsddam weswad  euIEEITN
WPNNAG  MIHaIUNa

a o o v
wmyaniun - seatszIn

i (R a o
91913813011 9.3AA  ATTAUY
=l =<
Unisanen 2543
(¥ 1
UNACIEID
a a J 4 4 § < [ VRS a 4 A
UTyniinusisessanaouiianihvungTagen Tuia 2BANVUINIHBINIAW

@

< o Y 1a ua o . 3 @ 4 = P A A

ranuazsaaga lumsinuvesfiianudmsumsenusaiagiuan wieinTesiiani
< A v a y & B Ay o A 9

mummﬂ“luTsmuqs«aﬁmﬂﬁwsaﬂamummammsﬂu‘n%mammimsnmm:maaumﬂ
Y] ' :AI =& v A P @ a a ‘:9/ o dﬂl‘ﬂ
Faqmaniunnwaniia lif@nganiandsnmsasugaaieay  Taglulassnuiiiung
2 @ o 7 ¢ aa & o o
AnvmdnnisviteuvedlylasaeuInsames amiliienes AxueRes HATAIATITLN
ﬂ a Aa 9 a A & @ oszl =Y dycv (] o I Qad’,
Husiiadususa wazgaai1latin Tasidiasiiuivdesyiiaiiaegluimainniendiia

'
1 o X

J o A (] a
e MsiauvesIassuEunndauauasdyaaisegluglveaaersusana
= =y Yo o @ Aa "o @ A o w Yo o o o o = 9
won © @ IWAudisuNAeegiudise iledasuldTudyona Aexiuendyanai 1y
o~ I3 ] {
UszunanalagluTnsaouTnsames naz luTasneuInsamesnazasdeyan lannns
a/ (' o { Qa/ 4 4 N 4 Q/ -7
Uszirana lfdFuamesFuinmihnlunmsiuntouss  luunghsamdoundidins19dy

{a q’z’ 1ot c?/} Y A a P
Aaadsegndunieie 2 davesdisaasrmnudsiouine saiezannsanaunanainauig

[} [

ldpg1e0a Tuia



Thesis Title AUTOMATIC FOLLOWING MACHINE
Authers Mr.Worapote Anujareetum

Mr.Watit Hongdanklang

Mr.Wutinan  Rodprapi
Thesis Advisor Mr.Witsarut ~ Sriratana

Year 2000

ABSTRACT

In this project was designed for increase convenient in the work for check products or
small equipment in factory or warehouse. Which have to carry and remove this products to some
where after checking finish. This project study principle of microcontroller, stepping motor, dc
motor and sensors(infrared and ultrasonic) which this sensors is proximity sensor type. To
working start from operator send infrared signal from LED to receiver in body of car. When
receiver had receive signal, receiver will send signal to processing at microcontroller.
Microcontroller will send data which processed to dc motor for drive a car. While a car is

moving, if sensors is check find object, a car can get out of that object by automatic.
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3.1.3 Inuanisnszeula (Modes of Excitation)
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(1) Three — Phase Motor

Clock|R |1 |2 |3 (4 |5 |6 |7 |8

State

Phase 1 N * *

Phase 2 * * *

Phase 3 ® * &
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(2) Four — Phase Motor

Clock|R |1 [2 [3 [4 |5 |6 |7 |8

state

Phase 1 * * *

Phase 2 * *

Phase 3 * *

Phase 4 * .
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(1) Three — Phase Motor

Clock state | R |1 2 NN AS 6 T L8

Phifed1 * | * * | % * | *
Pifisc 2 * | ok O ® |k
Fhass 3 * | * % | % iR

(2) Four — Phase Motor

Citick stafg KRN ® | ST Rat 0 748
Phase 1 [l * |V %
Phase 2 N By

Phase 3 o/ Xk ) &
Phase 4 - = 8 o O
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Excitation Sequence In The Half-Step Operation (Three-Phase Motor)

Clock state|] R

(A) 1 2 3 4 5
Clock state| R |1 % 3 4 5 6 7 e\ [9

(B)

Phase 1 * * - * i

Phase 2 " * * LA A b
Phase 3 LI R & *
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5.6 IWsunsumsnnunldlunisnaasg

5.6.1 Yilsunsunrunuosdiaui

org

org

startl:

start: mov 1e, #82h

XXX

0000h
sjmp startl

0034h

mov 90h,#00h

clr p0.6
clr p0.7

setb 01

jnb 01,sexy
clr 00

clr p0.0
setb p0.1
Icall wal
setb p0.0
Icall cwa2
setb 00
mov r3,#02
Icall wal
djnz r3,xxx
clr 00

clr 01

Icall cwa2



sjmp cwait
sexy: setb 00

setb p0.0

setb p0.1

Icall wal

clr p0.0

Icall cwa2

clr 00

mov r3.#02
xxx1: Icall wal

djnz r3,xxx1

setb 00

setb 01
yyyl: lcall cwa2
cwait: mov ie #85h

mov 90h,#21h ;interrup protect

waitl: mov 01 #13

£}

wait2: mov 02,#255 g

wait3: mov 03 #64 :

waitd: nop .
nop :

djnz 03,wait4 :
djnz 02,wait3 :
djnz 01,wait2 ;
mov 90h,#12h :
Icall delay2 ;
mov 90h,#00h ;
Icall delayl
sex:  mov ie,#82h
jb 01,csex
clr p0.0

setb p0.1



qqq:

CSCX:

cqqq:

ceee:

sdl:

sd:

sd2:

1

aa:

clr 00 ;plus p0.0when implove stepping program

mov r3.,#02

Icall wal
djnz r3,qqq

setb 00

setb 01

Icall cwa2

sjmp sd1

setb p0.0

setb p0.1

setb 00

mov 13,402

Icall wal

djnz r3,cqqq

clr 00

clr 01

Icall cwa2

cpl p2.2

mov r0.#50

mov rl #255
djnz r1,$
djnz r0,sd
sjmp sd1

sjmp $

mov ie #85h
jnb 00,vv
mov 90h,#55h
clr p0.0

jnb p0.5,cc
Icall movstep
jbp0.6,ee

sjmp aa

L)

;interrup protect
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CC:

dd:

ff:

gg:

hh:

1l

mov 90h,#0aah
Icall delay2
mov 90h,#00h
Icall delayl
lcall movstep
jb p0.6,zz
symp dd

b p0.5.8

mov 90h,#0aah
lcall delay2
mov 90h,#00h
Icall delayl
sjmp zz

mov 90h,#0aah
setb p0.0

jub p0.5,gg
lcall movstep
jb p0.6,11
sjmp ff

mov 90h #55h
Icall delay2
mov 90h,#00h
lcall delayl
Icall movstep
jb p0.6,2z
sjmp hh
jbp0.5,%

mov 90h,#55h
Icall delay2
mov 90h.#00h
Icall delay1

sjmp zz

)

e}

)

4

)

s

9

L)

9

)

>

)

b

L)

sinterrupt protect

)
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zz:  mov 90h#21h
jb p0.5,gostart
jnb p0.7,zz
mov 90h,#12h
Icall delay2
mov 90h,#00h
lcall delayl
jbp0.7.$
sjymp gost
gostart: mov 90h,#12h
Icall delayl
mov 90h,#00h
lcall delayl
ljmp start
gost:  mov r5.#05
sl: jub p0.5,zz
djnz r5,sl
sjmp gostart
org 01dOh
wal: mov r0,#200
zzz: cplp0.2
mov 12,#30
wa:  mov rl,#126
djnz r1,$
djnz r2,wa
jnb p0.4,jjj4
djnz r0,zzz
ret
cwa2: cplp0.2
mov r2,#30
cwa: movrl #126

djnz r1,$



cwa3:

cwad:

cwas:

cwab:

4

djnz r2,cwa
jnb p0.3 3554
jb p0.6,cwa3
sjmp cwa2
nop

ret

cpl p0.2
mov r2,#30
mov rl,#126
djnz r1.$
djnz r2,cwas
jb p0.6,cwab
sjmp cwa4d
nop

ret

lmp jjj

movstep: cpl p0.2

bb:

org

mov 12,#30
mov rl,#126
djnzrl.$
djnz r2,bb
ret

0013h

Jjmp rr

org 0220h

IT.

mov ie,#85h
mov 07,90h
mov 90h,#12h
Icall delay2
mov 90h,#84h
jnb p3.3.$
mov 90h,#48h

;interrup protect
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org

org

11:

Icall delay?2
mov 90h,07
retl

0003h :

ljmp 11 :

02¢0h ;
mov 1e,#85h
mov 07,90h
mov 90h,#12h
Icall delay?2
mov 90h,#48h
jnb p3.2,$

mov 90h,#84h
Icall delay2
mov 90h,07

reti ;

delayl: mov r0#255

djnz r0,$

ret

delay2: mov r0#05

XC:

end

mov rl #255
djnzr1,$
djnz r0,xc

ret

5.6.2 Jsunsusasu

org

SeX:

aa:

0000h
mov 90h,#0fth
mov r7,#02

mov r0,#20
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bb:

SSE

org
delay:

CC.

jnb pl.2,ss
Icall delay
djnz r0,bb
djnz r7,aa
setb pi.3
sjmp aa
Icall delay1
jbpl.2,aa
clrpl.3
sjmp ss
0070h

mov rl,#02

mov r2,#200 -

dinz r2,$
djinzrl,cc

ret

delayl: mov 13,#255

end

djnz r3,$

ret

;for crital 18.432mhz(r1=08,r2=200)

;11.059mhz must change(r1=04,r2=239)

5.6.3 JUsunsudSunury

Org
wa:

wal:

aa:

bb:

0000h

mov 90h,#0fth
cpl 00

jnb 00,wa2
mov r0,.#100
jnb pl.4,ss
Icall delay
djnz r0,bb

setb pl.5

;1e30hz
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sjmp wal

SS: Icall delayl
jbpldaa
clrpl.5
sjmp wal

wa2: nop

aal: mov rl,#100

bbl: jnb pl.2ssl
Icall delay
djnz r1,bbl
setb pl.3

sjmp wal

ssl:  Icall delayl

jbpl.2,aal

clrpl.3

symp wal

*********************program delay ot ok ok ok ok ok sk sk sk ok sk sk kokosk okskok
org 0070h

delay: mov r3.#02
cc: mov r2,#200
djnz r2,$
djnz r3,cc
ret
delayl: movr4,#100
djnz r4,$
ret

end

5.6.4 1Wsunvadadayananury
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Org 0000h ;sent 300 m38k 12mhz
sjmp wa
org 0050h
wa: mov r0,#64
wal : mov 90h #0ffh
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
mov 90h,#00h
nop
nop
nop
nop
nop
nop
nop
nop
nop
djnz r0,wal
mov 90h,#00h
mov rl #8
wa2: mov r2,#104
djnz r2,$

djnz rl,wa2
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sjmp wa

end

5.6.5 11sunsudags

Org 0000h ; 30m40k16mhz
sjmp wa
org 0050h
wa: mov rl #04
wal: mov r2 #168
wa2: mov 90h #0{th

nop

nop

nop

nop

nop

nop

nop

nop

nop

nop

nop

nop

nop

nop

nop

mov 90h,#00h

nop

nop

nop

nop



wa3:

wa4:

nop
nop

nop

nop

nop

nop

nop

nop

djnz r2,waZ
djnz rl,wal
mov 13 #04

mov 1), #168

mov 90h #0f0h -

nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
mov 90h.#00h
nop
nop

nop
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nop
nop
nop
nop
nop
nop
nop
nop

nop

djnz 10,wa4
djnz r3,wa3
sjmp wa

end
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