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Abstract
. The security camera system is widely used in security system. This project is developed from the formal
system with uses computer and programming to control the system that can track the moving object, including capture
image and set saving rate.
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In the part of programming for control task we use C++ language. For the task about control the rotate

camera we use MCS-51 to control stepping motor.
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gunseiiTund  light-splitting device Falldnyusmiloududidy  dwanlugii 26 FuszSon
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Qﬂ b} ﬁf #7171 three-sensor RGB camera

RED PICKUP TUBE

\: -———— RED SIGNAL OUTPUT
_LENS GREEN PICKUP TUBE

______ A —_
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—————; GREEN SIGNAL OUTPUT

BLUE PICKUP TUBE
LIGHT-SPLITTING Y _

PRISM ey -

---————— BLUE SIGNAL QUTPUT

bl 1n 26 AdBIIA Touvvdmuauaes ( three-sensor color camera)
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dmiulunmsuaamaiiu dygnaeinmiimudygiasinndedsdia leszgndedifudias

=t 9,

Sd aa 1 o < q o at Q’l’ 9y ad a, s
ﬁ‘ﬁ@ﬂﬂuﬂ‘ﬂlﬂuﬂ‘l RGB sualigesdiviunaanmatiueeld CrRT HHUTEIUAIVUTINTUNITOUNU

o o 1 = ) a 1 1 =)
WAV (ueasUuTInIuHNauUAaSa)

PICKUP TUBE
LENS _
COLOR
STRIPE
FILTER —__, RGB SEQUENTIAL

SIGNAL OUTPUT

u

Eﬂ‘Ydl 2.7 ﬂé’aﬁﬁTauuuﬁwumaﬁﬁm (A single-sensor color camera)
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Taonheenmiuszgnosnuuuldudazinannsenuasuu phosphor pattemn veIFRMUITEN
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phosphor pattern ﬂzuaﬂymztﬂum{ﬁﬁ( array ) Y8997 ( dots ) H?Blﬁ’ulﬁﬂ‘] wamzum"lumuﬂuﬁﬂﬁuﬂ
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avila® #9351 Funumsnauiuveaidvar o IHAa AT 158e U L UUNS LEAIHATD
a o o odq Yaa dy

fAOUMANDI AL InsHamin 19 smsuuuil

TwihusaRuaturuina 1 lumsuaninanuy three-dot a15on 18 Inol¥duswaresifiog
. y

Audu lumsiunmd gy (pattern) vasianseafuuuyanssuvudugnnauuRufdmsudunn
o ¢ o o o e P s o e = o

YOI NUITDT AaAnwglh 27  vushdasuesgnaunniu dyaadalessduludnyazves

E 4

A o ar ﬂ’ a L a9 ar
drduveuanay Foyanuiiszgndszuranana i Tasmsusndrduveasidid I ludaana
RGB uumuﬁngnpmﬁqmumu

1 9/ o T o 5 1a ° 9

uannmslFmodygnamumelumsdsdyaia RGB 1 lifinnumineanlumai 14
Y a v I Aa L 1 o AR Yy o .
fuszuuseneImayeanl Insvimidalitiosmisrosdyana  auiulelatinsdiswe (encoding) Tny
o : ' oas =) i 1 . q é ar
myTwdyauivrdigdyga@oniondt composite signal iel¥lunseenomea  dluansy

Y4

a LY ¥ ] . é U . « v . A
awsnonmsdsWauuuildin NTSC encoding 4360111910 National Television Systems Commitee Faiilu

@ Aac

ﬂx‘lﬂﬂi‘Vlﬂ'lﬂuﬂlﬂﬂ5'li‘i"lllﬂ'l?liiﬂﬂiﬂﬁﬂﬂcluﬂﬁ‘i‘\mlll‘iﬂﬂuﬂ . 1953 uanmnuuwaﬁ"lumﬂi’fwﬁ'ﬁ

ll‘iJ‘lJﬂ'H‘] YU PAL uae SECAM

2.3.2 fidnea3dle ( DIGITAL VIDEO)
[ -1 St a 9/ @ o w a 9 [ 9/
Ao M1deAIA1e ( monochrome ) Tinnuadondsfudyaiauios Buudlnseaieves
@ s a v & a v & s
ganuvzsznoy ludwdhunuduaslsumwideniamsauru vwaumstunsadedygida
| : < b4 [y ] 3/ a P & . ’
Towudtianuadodulunsdivesmsadudygaudodssznoudovuaumsluns sampling uas
Yy »
quantizing 061 Isimudanmsumuladilhiussdiudmdimuainouvesienslumsguavewd
¥ ' ) ' v
azfuvesmsaunuudazady Fdiesnvesdyanuildnnmsdumiisziiudumuvesgaudazqauu
&2 a " - . A . a =
AN FaFengamariiiiinea ( pixel ) 130 dUUsENOUYOININ ( picture element) U 2.8 uerAsds
lg A A d a 1 o 9
nmsveen I Ingdueftzmunsous uiufinaudaziinea 14
dadetny dusdesmsiuauinralunsasiduvesmsaunuion 640 fnwa uazdusld
SasmsmunuanangiuvesInsimi s 1 dummneanuhenudilFlumsquitesadya
¥
aaznszlszing 12.3 MHz qmmmumﬂmsﬂmmmnﬂﬁuﬂﬁmmuuﬂa (& (15,734 Hz) 420 640
wasitlimssannm lunsaunurasidudadsmii 0.82
aa ==} Y 1 a s ° 9y ° - :
TuszuAsnoada ety #713 Tagaumns oo ons nuvesiinalunnduas i
] » ]
U FavzdvseyduaviieanuruAIoie TusEUUMSUARINAILY VGA ATIMSITAINALLY 640X
v . »
480 Wnwa WumeANNARnG legduniiy 640 Tunuousuuar 480 Tuuiads dunadinnugaves

I3 ¥
amAfannsuRnataziwduvsammiuez 1uldSa luniiufoafiu '
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b 4

1 - o o A ]
1 2.8 uamanmilnandhouasinsavesnmuSnanduilsedagaueno i lnajduniaun

: F% » - .. , , y ¥
Tuszuudtaeaeedletiu sinandwndanlflumsquileisdyanuudasasaiuiiv
@ o = L 4 = an =L =t Ya o o 1 a . .
Avinguamveados]ld FalussuudtaeaialedouldfuswaudinaeRnma ( bit per pixel : bpp )
& v @ v o ' s 2 "ly‘ﬂ 4 a . PR
wesnn lumsguaresndyanauaasainiuee IMidunitafinea  Tussuy monochrome il
b 4
r é [-] o 1 L .
Aun gz 14 8 bpp FamuneBaduruseAum (gray level) vosnInezimify 256 seay Tussuums
Q’I’ é 1 o A T ) = n’ - é
uaAanUU HTUS 1AM INilareadyanuIUY monochrome AotiFuARLE (UAL@o7 uAzIEY) G4
b 1 )
wdvaldsnudaiamumiiu 24 fin Favzdmszavanduly1éfe 16,777,216 § luszuy digital video
. v t 4
unszuvezld 24 dadefinea uadulngezldswudagefinraiitosndil dugu 8 bpp n3e 16 bpp

s 9/ et 3 o 9 d' s d’
gasveyaluszuyId lousansodau ldnnaunsh 2.4 dail

Se lingF b
Data rate = (Sampling reguency)x( o) 2

2.4 'lwd DIB (DIB FILE )
DIB W4 ( device independent bitmap file ) i lWdnmyszian bitmap FaludusugUnseld

¥ ¥
adnIdfiTuin Yndtiey 2 siladruiufie vilausnldlussuuyfiidms window uas Snwilaldluszuy

t 4 ¥
QAN 0S/2 Presentation Manager ua I Insaauilvzadndaunmisuyuus iy

-4 [] 1
11 Windows DIB 111 guluvuves Indezuanslddsgalit 2.9 Falsznoudao 4 daudaodu dau

(30925001 BITMAPFILEHEADER, d2ufidosfio BITMAPINFOHEADER, dauiaufie RGBQUAD

wazaugamveziilu ACTUAL BIT DATA
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BITMAPFILEHEADER

BITMAPINFOHEADER

RGBQUAD

ACTUAL BIT DATA

117 2.9 TassarfrevesIWd DIB vuszuvlfiamiulaad

nnguamusneziilu BITMAPFILEHEADER 9z1sznoudaoilad (fields) d0u9 5 Wasdauans

AINIT19N 2.1

A13199 2.1 Nada19qnielu BITMAPFILEHEADER

Field Size Description
bfType UINT | ludiiane BM 3ia1 4D42
bfSize DWORD | vuiaveslwa
bfReservesl UINT 0 ”
bfReserves2 UINT 0
bOffBits DWORD | Aeowidnuea data bit 1ngaisuves I

' 1 * é U 'ﬂ' a 1
daufiaessziiiudiu BITMAPINFOHEADER Fufluduiifoadostudoyanng veelnd

AA15199 2.2
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a151991 2.2 Taseadaves BITMAPINFOHEADER

Field Size Description
biSize DWORD YUIAYDI BITMAPINFOHEADER
biWidth LONG AN eI W UMY pixels
biHeight LONG ANGIVBINTW UMY pixels
biPlanes WORD' 37UU color planes it 1
biBitCount WORD $1U2U bit & @D 1 pixel
biCompression DWORD uaaan1siuda (0 uamed ludy)
biSizelmage DWORD yinanmwlumiselud Adiame |
AT A7 biCompression "lu'rﬂu 0)
biXPelsPerMeter LONG f7 Tesolution auou Tumiay
pixel A0 1WA
biYPelsPerMeter LONG #i1 resolution AR TuMiY
pixel AB AT
biClrUsed DWORD S AR unm
biClrImportant DWORD Sudfifinnudisyiign1dlu
' MW

o ) & 1 oaad o a v a
daufimuezidiudgu RGBQUAD Fuiluduiifivadesfunised ( palette ) §161 biBitCount I
Autiu 1 vuminefiaezli RGBQUAD of 2 msnad f1en biBitCount finniiiu 4 928 RGBQUAD oY 16
13198 uazdA biBitCount Tinuilu 8 vzl RGBQUAD 8y 256 A1519F LA biBitCount TAuTu 24 vz

) A L] U o\ : L] 1 )
Whunsdimende: lifinrs19d@ Taom 24 da ueziusi@ues RGB Tasaselaouteeniiudas 8 fin

A3 2.3 (iAADA1Y04 fields 9199 18y Tuau RGBQUAD

M1319% 2.3 Tnsear$ 194939 RGBQUAD

- Field # «7 " Size + . o Descriptipn»vﬂ""‘f = g
rgbBlue BYTE manuduvesiiniu

rgbGreen BYTE fnnuduvesdiios
rgbRed BYTE AnNuduveaiua

rgbReserved BYTE wnidus o
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2.5 DISTOAIVOLAUUUBYNINATNIINIFIU RS-232-C
2.5.1 dnwaeiall
A 1 4 A s ] A o da dg A [V :l’ =2 9 a1
He991nAINABIMs Tumsiemsdeyanumanots InsswsilunduiToss daniudedosd
o 1 1 -4 A { = = '
nsfimuamasgufifondt Rs-232-C Yuieldiumasguninglnsaifigandaninuivaieg u
Ly a . . [ a e @ a o 4 a a :I’
ansgoluTnd Bell System Operating Telephone companies Lﬂuuiy‘nwanunmusnﬁlﬂuév«awuazﬂﬂm
4 a 3 { a 4 aa 'Y ' as
szvuiemsdoyauazniiufniaginsaiieg AlFlumsdunesiaglnsaidinearuinios o Tnsdwd
' y:‘ $ @ .
v.olng gunselfiifie Bell Modem FegnWannlae Bell Laboratory wazgnlfifumasgiuluay
< LY dy 4{ 7 d LY a o 1 ¥ @ d’ A a o 1
gammnssuaudsilegiuil vuzhgunselinsaduneuiumesaien dgaianniusesq Tasussndne
/o @ 74 o v a 4w Wy o o v
moesianazginsaidu ingnesnuuuldauisodumesidaiy Bell Modem 14 daiundiudeaenis
9 Py @ Y o a 4 1Y g &4 a ; & A J [y :‘y
JayainsrdudedmualumsdumesiaduTuaudadinniuses ieasuausiaonudeInsil EIA
] b 4 1 4
Bell system LiazAnaa Tuidus1wdu Jesauiiofusauiasgiu RS-232-C Yu
' a v .
wasgu RS-232-C ldgniuniae EIA Tl aa. 1969 #adnus RS unU “Recommended
[ :
Standard”, 232 MUHUIBE@VVDINIATFIU FUSNYT C uaraalidsumsudluings
4 aa o Y 1 = 4 Y ' .
AWNIATIU RS-232-C NgniAnulas EIA lanandanis@easdoyasenine Data Terminal
Equipment (DTE) t1az Data Communication Equipment (DCE) (11131']%@1711?.1"366 DCE 92UnU Data Circuit
. a y
Terminating Equipment) Inuf191an21uves DTE wag DCE uans ldnail
& oo o
DTE : Wugilnssifalidnyazasil
- flugunsel fszneulidudadedoya ( data source ) n3pdaT oY (data sink) nSeiilu
o o o~ e 9 dny -
naaduasdsudeyania
v i 4
- Wugunsalfidsznoudae function unit we'lUfl  control logic buffer store LazqUnsaiBUWN
a /o 2 o & tEny A 4 a 7y Y duy 1
nia My unindmiennafla viesnienouiaunesinlufofld DTE o1wvesaudu
error control , synchronization (azANMUMINIIUMTUMTesEyIdeamsifeItesiuginsalla (station
o
identification capability) 191 1Uduft 18
DCE: dlugunsaiffifleddumsiinudin fimifidamsdouds , mldnmndoudedsiuiiuaely sau
< a A ] d’w Y (4 @ ar } 4 v o 1 . v
dgAnTiyeusio wennnlidsldndsudnvuzvesdygnunazadesfadyauang Adududedldlu
S J r 1] A L) 1
msdeesdoyasznin DTE uaz DCE Tav DCE oiluduladunilwesnsuiunesnie lifld
dnyuzyed DTE uay DCERldlumsomsdoyalduanalilugdi 2.10 awdnuazmsm

i detine PBdedu ¢
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DTE DCE DCE DTE

PSTN

31/ 2.10 dABzYea DCE uae DTE #ldlunsdemsdoya

o a @ ) 1 { Y
Tumuthiniuds DTE dnszunuunasduiindeyaunaasn uazmie gunsafiduunadesy
' @ 1 [ 4 a d < o r .
Foyaunasgarie ( Awaaslugdi 2.0 ) wwaiesiind ( Wuginsaiisudeyaldedndivs ) suilu
™ W [~ @ ! i o 4 !
DTE mywiiugunsaiifudoyailudigaiis dau DCE  Wuginsalivhdmsfemsdoyaszndig
' . ¥ - " : ,
unasiutiadudisudeyanUmemeildazainiu dedramilaves DCE Ao Tudy wenimudhlomiy
¥ } 4
YuveIigdediene liillszney
1ngUfl 2.11 CRT gnaofiunouRuaesUa1on1andn ( remote host computer ) Faldiiu
o . . . & v o & a 4 o VYo
TUVIATTTIIN ( time sharing service ) TasnsiFouserumuInsdwd v1agafl 2.11 faziiuldd
r @ @ Ja o 1 @ o a
DCE uag DTE 8gatas 2 @1 DTE dusadfumesiia CRT dau DTE dndanilaiunsufiunesaty
nundn mginia 2 duilu DTE Amsizaeuiumestaimandnumudidetoya undsdoyn) undausn
s ' o w o ' 4 o o A A o o
dau CRT Hudrsudoyadiqaie douTudiui 2 fiideftawmoTnsdwiiite 2 §mudhi DCE mse
o ° Vv o - @ [ = Y ° & ¥ v P 1 @ [
Tuwuimiiinsudavasdygrugah ldmumsotimsfemsdoyadumaniovioTns dni 14
' [ E 4 } 4 [
aAUNIAAAD ( circuit ) AlFlumsFemsdoyaseninn DCE Meaesdunius1 1¥msidouToama

o & ) 4 ) S 9y o o
Insfnm ( telephone link ) umsi¥ou Toaseni19 DCE uaz DTE 1uld Rs-232-C thunasgundn

DTE DC;E DCE DTE

CRT MODEM . MODEN HOYT
RS232-C PSTN RS232-C
Interface Interface

JUN 2.11 drvazszuuildludedi 1



F -

-

R

16

° a 1 o  dd o a 4 v v 5 v n’: v '
dmfunsete Insdwniih Idifiamsi@eudesznine DCE M 2 Anfwsrozliyada (nsigi
o ] [y n’: v ' o o d to t
Tuduszyunasguegudy) datusieztoduniodiwInsdmiidu black box E1luduTudoudh e
4 o a 3 A LY 4 't d Y & o o &
moatumsmumevesdoyalumisvisInsdwn udednlsimudedingylsznmsnilainisauleine
4 v ¥
AUAUIAYD black box i AIBHIUTU AMUNIIA ( delay ) NiRnvuTumsdsdoyarunTovio Inssns
] ¥ 1 4
doufumndatulumsdefoyalasldaufionmiufisuandniunn . ms@umavesdeyariumany
Insdmriez 1aniszina 1 Taddnfideszozma 100 Tudlasdszina @ast1alsimunisiFeudovns
LY ' s 0 q ¥t ' S < a_ a
aoInsAwiiumagqueneae Wuszeznalneg munsavhldamiznaiilinigannts 20 ad
a an v, i vy 9 MR =} n’: Af = a = T oo 4
1) daulumsdedoyarmumaifioniuszezmaniniiuTandeanaifiouliszoemaniiy 22,000 lud
) ] L4
u@az big hop (big hop AoMTI¥on TuaTaumuiivy: satellite link) A% umsdadoyaiuAunaida 700 &
| 4 4 | B} ]
aaand @niulanlmaftonndinduindiiulandn) dmsunansaiildlumsdminganilaludabn
& 443 d g oo a 2 Yo Sq o 4 y o =
ganila nafmuiuisziluddafuiunasedonlddnarsildlumsdomsdoyadaInufae:
' Cda 4 1 uyy oy 4 uyr v a % C o Y ‘
muzay vnganmndsldmuiing1 Bdnduszmuldndneuiiuaes daromandnazfou (echo)
@ J v &S Vo a L5y [ o a J Y =) q’: = a a
gnvszuaazdaf IdsuninnouiumesdunandumiineununesaunsdnnmilesAunagaunalyl
1 1 4 v
"AdU)AY 1.4 FuH (1400 TadIurf) deavvirananiiianamuniiesir U 1w ld
3 t []
dwmiudndedimilaiuminsafinsanldongli 212 Taveziuldiunesiva CRT gnse
fululnsneufiumesiumemsdumesiauuy Rs-232-C it lalumsdaduigunsalilaiiu
DCE ¥3® DTE faeuffiennii lanswuudadi Rs-232-¢ 19lumsfeasdoyaszning DCE uaz DTE
L v . )
Fafugilnseidaladmilsdeuiiu DTE nie DCE o lidgmuld awilsnd CRT uazmesihiafuiiudy
t
danedrfudeyaszgnimuaitiu DTE ualulasnouiumesaunsaidlu’léis DCE uaz DTE dr061
191 WB¥M VO ¥puA303 Cromemco 11U DCE uanosm VO uuoynsuyes TRS-80 iy DTE uaaad

¥
ADUNAAD VB UT IMTUA M UAd NNz YBAND T NUANA 1IN UBDN 11

CRT MICRO

COMPUTER

RS232-C

Interface

31 2.12 dnvazvesszuuiildludredieh 2
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¥ []
imezefusnuaiivesdayge Irfhwes Rs-232-c luiadeiiTnverdogfi 2.13 Ysznouss

i
+15v
+15v
Space logic 0 on Space logic 0 on
+5v
- — +3v
Transition Transition
5y region region 3y
Mark logic 1 off Mark logic 1 off
-15v -15v

3% 2.13 guiandama IWvhvesmsdumesiauuy Rs-232-C

Favzdunanuin
o dyanafivnuivesnouiinmesues Rs-232-C %:Lﬂuﬂm'Jé“lﬂﬂnn:ﬂﬁﬂumia:@:da"lﬂf':
- MARK /SPACE
- ON/ OFF

-LOGIC0/LOGIC1

avuduiuiseninanuzvesdyaugang fussduuseiulduoas S lumsed 24 vold

dunaaudl RS-232-C 1d3vdunndnanunussfuusiua1g (a3nay (negative logic) A033n5/5 o
W @ <& Y @ & (=] [ o ) Qs a2
HouszAuusiuuunii Mseduussdunisniduavunn B nsefuusaiunits seduusesuiina iy

@

a‘Ull'Iﬂﬂ’TI%"ll]uaﬂilﬂ’dQ na1Ino 1— -V %30 OFF 'd”J'LI 0= +V "30 ON) TﬂUlliQﬂu‘llﬂsﬁuﬂUﬁﬂluﬂJ'lm

ﬂ'l\'l"] ﬂuﬂﬂ’JﬂlﬂUUﬂlll‘]!ﬂ'iﬂﬂ signal ground ui)ﬂi]'lﬂu‘H’Nﬂmd‘i"ﬂlﬂlNﬂNi"H’JN -3 fN +3 T’Jaﬂ i]"l‘ld.hl

Fve3n1sidAsuntasaedn (Transition) ﬁqﬁum"lnnmﬁﬁzufrmuwmﬁ'agq,nm“lu‘ﬁaaﬁ

MIH 2.4 taaennuduRui sz g usvesdaauega1e q fuTEAUNTIRY

Status Signal Voltage
25V <V1<-3V 3V<V1<25V
Binary Logic 1 0
Signal Condition MARK SPACE
Function OFF ON
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¢ lumsunuaolnuilimioaniuz MARK @udnynia (driver) ADINIULIIAUTENIN -5 B9 -15 Taad

<

aaulunsunuasin 0 n3e SPACE A udy nAotiousdusznag +5 1 +15 Toad

4 o a

WInareensitheduuaae RS-232-C vouldsl noise margin 14 101U 2 Taad dwmsuaau
Fuiuszniesduusduuazaeuzvesdayao Iduana 1¥Tugaf 2.13 vingUeziitu 184181 tine driver
niedrfulndyaudonsdeasdn 0 line driver 9wADINWUTIRUSENIN +5 §a +15 T7ad d9U line
receiver M3odIiuAYUMENNzdoTuTUTogneluT 3 §1 +15 Taadunuassn 0 vInns
wisuifvussAudygnuvesiadauazasueziuil Rs-232-C vouldiing drop vosdayanlusha 2
Taadifadu1d dmsuludumsdaaesn 1 fflusudoaiu

1ndi I8eS usmeniidonsduinin el aamzasiouuy TTL Feseduvecuseduiio
521319 0§19 +5 Taad uazi lufedesldseduussdusening -15 84 3 az +3 81 +15 Toadann

aung @i lil¥msununedouuy TIL fAmswwaniuzassouuy TTL gnTUMIUNNT YW

3
o &

Yo & - A o { ° [
sunudng 1dhe uenninfifeliflynufivatusseymehaunseaiimsdomsdoyadndae dmsuaumng

@ o

a . ar [ ) -4 doe ‘o > -
Adoaldusediuluaig -15 89-3 uay +3 83 +15 A1z luvnzAmdarinswau RS-232-C tutuaes

a g1 o a Y a a [} 1 d’ 1 & a sl o
aouRunesa1g Taui luiimsldseduussulugianaiiiod sflansmdmeesndivieiig lawisa

e 8 lusaassdumaiiasdmusedyanasunouieg Aidunld uenvniisimunsahad
anuiigen 18 Taugata 20,000 fndeTurdt (bps) Bandnfuaainy MARK uazeanus SPACE dagnunu
Fums Inaveanszualufiamsfinssdutuiazanuuandisvewssiufidone MARK uag SPACE 3
maaits 6 Tradiflustedon dof1e findrniisaulinsdedoyafindos amd
o Aufuilszy ﬁda‘umuﬁuqﬂﬂmﬁ"m’fagaﬂmumww’fmﬁfh"lﬁtﬁu 2,500 pF Tﬂﬂfhﬁ"’lﬁi'mfhﬂ'nnq
Ttfhwessmundadhude

NUBING: ﬂ1m’faﬁmuﬂf:sxuxmaﬁmmsn“l%'mn1s§amsi’fﬂga"lﬁ'¢’fm"lﬁlﬁu 50 Wa SFagafmua
Bluinasgiu rs-232-C
o ussduvmzdansuiovusiluiTnanesdoeliifiu 25 Toad
e 29s5udanmii 190 RS-232-C Rosaunsanudsmsdnleesfifeduld 5y w1 2 viiRanIsdanees
Tne 18l TaolufifannudomorediuemiegUnsaififvadosdan wu medivia | Tudy

L4 g a0 Y a’ a a I's
o VO uarginsaiaen Naovumdandlumsdumesiwauy Rs-232-C

LA d
2.5.3 panlAnnaveImsdune s
30AZIBUAVOIVIANY VBINDUUAABSALATTIU RS-232-C Tduams 3 Tumsedi v Tu

faruan velddunadirimumasgu Rs-232-C 1 1dndndnldnd g (plug) nioudndalio (socket)

L4 19 a 1 [ 1 Y LY Y 4 ay

veanouuAwesasanaligUsdnruzosnls Tuflepiusuinesldnouunmesiuy DB-25 (Uit
i 4

[SUALUY D-type 25 pin connector) TUMsBuABS IMTAINNIATIU RS-232-C AautuAmesiuilfivumh

Y ] <
fuuuy IS0 1123 Fudlumas §‘lll'¥lﬂi$ﬂ‘lﬁ1%1ﬂu International Organization for Standardization (ISO)
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b 2.5.4 Enwasmahauveuvesnna g N
@osfadieq duamel3lumisadizn Tumamndarunsauensendhalsziandng 18 s
dszianfo
® A317UA 13A Common Return [A]
! ® wosnadoya [B]

da
® (79INANIUAN [C]

——

® was’ﬁmmﬁﬂgﬂpmjmnm (timing circuit) [D]

® o3 ava LA 2 [S]
a - Y o o d &4 19 I ] I~ o o o
1A ed 26 eziitulddidnes luudufiegihoes fndsuanaien szifluddnusdausn
1 g L3 Qs e ar A ar Q.l ) ar 1 H 3
YoInquUAIdnET (Uszneudlsdidnysaemiemuda) Faldiuiag T lumsefinedaanudeg ffea
[y { da v o
Yoeiumsldam Rs-232-C 91AM1519% 20 wBifind1eq Yoe RS-232-C gruriveenitlutlsziang Tauld
N > . '
nquvesdldnysaseiue Iidedunennniiluaisedwansinnmsinfoufivesdoya dyananiugu
. ¥ . H
uazdyanuaa1adenn DCE n3edwn DTE swsiimuandyguilimsuresang dnsy

t 4
dnpazmsiauveusesnaaieq finail

2.5.4.1 Circuit AA : Protective Ground
@ o fa dy 1 Y o o o S A 9 o a ~ = =1
alad Nhveuwdsd nativzgnaefudtvesgunsaime lmiiumedu ewSeuioy
' protective ground iy signal ground sziiu 18 signal ground flﬂ’l‘lllﬁ‘lﬁ'iyﬂ’i‘lll‘mﬁ'ﬂﬁu protective ground

M , .
Juinlignde msnsziusuilludumsiRededmuauinsgiu Rs-232-C insnindn Rs-232-c 14

o Yy ad oA [ .
fnualdnsdititlunsdid@onldaru (option)

2.5.4.2 Circuit AB : Signal %38 Common Return
3 fa A Y i Y a o a9 U sa 1 Y sa .
wesnalignlaugadedwwesdygiun lsluresnaa g snduwesna AA (protective

t 4 ]
' ground) wesRatiifluires daduafidesgnde Bieue liduflumsdszyadFaunvyla

2.5.4.3 Circuit BB : Received Data
dyanmvesweinativzgnaenin DTE luds DCE Tay DTE i lfioesfn BA (transmitted

Data) Jan1uzasdnidiu 1 (MARK) ﬂaaﬂtqa1'7’i"lﬁﬁﬂ1sdaﬂ’faga
' Tuszuimnszuudi ldinasgiu RS-232-C DTE oz luiimsdedoyanenainiuresfnse 1Uiis
¢ aouzasdniiiu 0
- [¥95nA CA (Request to send)
B - l‘]ﬁ)ilﬁﬂ CB (Clear to send)
: - 19500 CC (Data set ready)

- ¥95nA CD (Data terminal ready)
039063



Lt S

20

o o ° T o S 1 y a o o
Fusumsinuswiuveusesaamaitiszesureluidedaly
~t 9 9/ ] o da dy o L] [] Y L4
Tuwrensdiis1019999l% null modem TwAuwesAall Aret1uru lussUURBNRUABT S UL
niushnmsdunes iManouRmesvous Ut fumes ihianune RS-232-C dumedintaiiu DTE uas
nouRumesdutiy DCE nouiunesIznossudyanuidinnmesTiarun19a s Transmitted Data
b d
[ [={ o a g T a o w ] [}
(msaatisnld¥  DTE duda819991ul% DCE) uadneufiumesvduiy DTE uazdadeyaruma
o ayd o ; A o'o’: s v 9 Y ~t @ e vy a ;Y o
weinalinvzifadymiuie gunsaiaresdesdsfeoyaasumuaduidvisuilidoyairanmsdiusy

v
3980914 null modem FawuAdaymil
{ o o é g = é .l 1 { 1
fymndaydndeniiifelumesianureiindazdosegluanie oN deufiesiinsda

14 {3
Foyauanayiegluaniiz oN aungiiomfaniamsmauiiRanaiavesdamesiia , wesn Vo ves

[y - 4

a d A a [ Ay o J Ja o = ' dyA 5 P
ADURIUADT NTDNAINAITWWIAILANADISHININDTUUANAADUNAURDT ﬁmﬂfymmmummu‘luﬂlmzn

' = 3 o é =
saadoyalasld Rs-232-C Tynmmweusenmanndyanaladyanumisteduiu ofr niemesd

i’

vaveusnihmsddoyavumuaduidvifufinouiaumes 19dedeoya

2.5.4.4 Circuit CA : Request to send
ARy IW Request to send (RTS) Uazdyan Clear to send (CTS) Fufntulumsdedoya

<t

747913 DTE uag DCE uana13lugili 2.14 uaz1lfi 2.15

On
. o o

RTS

On
off. / N—
CTS
Mark - | Mark
Serial dala
A B

sltate

staic C I D

U7 2.14 msvhueusinvesdaygn RTS uazduaiu CTS

Tumsaedoyauuy simplex tag full-duplex (iio request to send TanTUEYBIABIAGIY 0 (ON)
wihld DCE oflulnuamsdadoya (wansmit mode) uaduTunsdimsdadoyauuy halfduplex tije
request to send 8¢ UM IUE ON  DCE %8¢ Tnuamsasdoya uad request to send ofluaniig OFF
DCE wzoyluTnuamsivdoya (o DCE sziudoyanminioviomsdomsuardedoyamaniilyis
DTE)

dmFutugalii 2.14 szeunsoefie141nsi handshake vosdygIa RTS wag CTS Tt
A DTE weiloudgyan RTS uaaald DCE niwd DTE doamsdadeyaderzfatuneudeiiiio DCE o2

v » v v
fadarosmanisdemsuazfloudygia cTs (fiu oN) Fwaasld DTE n31171 DTE aunsaSududs



21

Yoya’ldudr ud TXD sefeegluanniz MARK oy lugae B doyassgniaiumiauresnia tansmitted
data 1fiodyagndavenlsunuauda DTE 9z OFF dayat RTS wiovenl¥ DCE ns1wd1 DTE lidoa
msdsdeyadn aolulugas c o DCE dedoyammunsen’ufh communication link Fovdesuda
woidn TXD wndudiganiy MARK lud D DCE szudaldf DTE w311 DCE wiouudaiiessy

Joyagalmiiodaeen’y Taums OFF daygias CTS

1031t 2.14 veldgRaanemsniaouilasnin oN il oFF waz oFF Tililu on wes
AQYQY 1M request to send msifRuuan1azueadaya el request to send 91 OFF (flu ON 9zn3n DCE 1oy
TuTnuamsdedoya uaziiduaeudten Alnsdemstoyainiuld @y msdeTnsdwilyda
ADURUABINEN (host computer) (81 DCE iniumnsode Tnsdmilasa Tudald) uszunlylng
ApuRIADaY Tilo request to send 95QRABBEALAY clear to send Tnuassdarfuiielsfind DTE
Hloudyaint request to send DTE_F‘\%z'k’f%"uﬁngnpmﬁaﬁ’nﬁuuﬂﬂudqmmamu clear to send LB HADY
saq i TtAensdemstoyaldifatusuuteruds DCE 1 clear to send (woifa CB) firasin
Fu o (on) Fauftumsuenld DTE nswhmmnsadedoyanuaniin wansmit data Sruqaidouds
(interfacing point) 1Auda

msnldouaanizorn ON 1uifiu OFF weamw RTs lumsdald DCE dedfoyaiidundongiin
(FourovouTeTAA  transmit dawoonllfdoamemsdomsuazesninnuamsdsdoyalunsdives
full-duplex 30 simplex) n3odgInuamsiudoya(lunsdived half-duplex) DCE ADUAUDIAD
ﬁagnpmfﬁmﬁﬂﬁ'ﬁmmm clear to send Tiao3niiiu 1 (OFF)

a1ngU# 2.14 nanlddudlelafaudi request to send Wiouenzan oN idhi OFF request to
send 92 ON Inii'1d8nasafieiie DCE §a1 clear to send idouaauzein oN iy OFF uds msviusu

e 1Y) q Y a 2 & da o 1y 1 A a o
fiumstloarulil¥ifa overrun error ¥ Fenfie DTE imsasdoyayalvuindn luvasih DCE

8/ 1 1T 3
doyayam liSouiey

On
RTS \
Oft
- On
CTS AN
oft
A B~

31 2.15 M3 ON dyeyru RTS miives DTE



-

22

c; 1 | X 1 o = a’: 3
11307 2.15 szitu1d@nlurae A DTE liense oN dygw RTS Iniidansmilald DTE
Aoa589UNsENI DCE dedoyaiimionsnlsunualay DCE 92 OFF dygnu CTS suansld DTE
nsifundoufisgfudoyayalniudrluga B DTE a1nse ON doyqia RTS Imidielad 14iilesnin

CTS Heaanziiu OFF

=

o '4 @ { a a’: 3 1
asiueuniralayld request to send iU clear to send HosulthiuldIdnalunsdedoyaii

avdnuszniofiazufien Metruru aundld 1 dnuszalsznoudludingiaq 10 in DTE wiloudyqiu
aaluY request to send tazABYFUFYIUIN DCE NNAW clear to send dMFumMsimauairnlums
0 -] :: 1 o a { e a
ﬁ‘a{fagaﬁaxvaaﬂuu DTE %smafwszwmuﬁuaﬂ‘qwﬁuqmmuﬁaﬂ (end of transmission character) 1WU
4 A’ d o v
WhlUde uazidiedagedugavesufiondoya DTE 92 OFF doyayifl request to send TUAIIABUAUDIAD
1 4 3 ' Ed
mgmseiimaril DCE 92 OFF dygyin clear to send iodnvsziyivengaiugavesdoya’ldgndanin
DCE oon ldunSotomsftomsiSouiounds
iny a ] Ja v o 1 4
i]‘lﬂﬁvlﬁfJﬁU‘lle”ﬂul‘lfﬂiﬂﬂ BA,DTE ﬂxﬁdi’l’ﬂgﬁqﬁ’ﬂﬂmﬁﬂ request to send , clear to send , data
set ready 11Q% data terminal ready ON Touifiod U data set ready ON Sovd auua"aﬁ'n;apm Tequest to
¥
[ R 1w o ar as
send 92 ON uutiaz DCE vzanuauasnvduanail lnunisaedaiu clear to send (4 ON nd1g
DTE DTE wdsdoyasonmaweina tansmit data 1§ (13161750 ON dyayies request to send (i 15
H v /o A
AU clear to send 1Du OFF Tavludesauleaazvouwnsinndus)
o oot a ¥y LA o Y g v ' '
Fafireuledndenilsiodyain request to send Iudyanu#ildsznine DTE uag DCE 1
t 4 ] 1
W diesniniimadeulvalasmoInsdi | Tulasid wSearufiouszuen DCE madmdda (local)
9/ o s o n’: as d’ v 1 [ o o v s/ ~ a 1Y
uazd5y (remote) voANINAU Aniudygaiies lugndalddiginsallag Negmedmninezaadedan
as dyd * A 9 Yo 9 [
(remote) tazdayaradin I ldvenanzveunioamedudsudioigudu i
- o s 1 L = J
M3 lFauresia request to send Sududanelfifedlymlunisdumesimaiudndis Tau
mwizlunis 19 s awd ussuuluTnsaeun unes fi 199 Unsel Wan USART (Universal

Synchronous/Asynchronous Receiver/Transmitter) l"ld.l‘[mﬂi( N Yo 1y UOYNIY

2.5.4.5 Circuit CB : clear to send

as o & U as A v t 1 4 P

Fyanauudyanuniugudagndanin DCE U DTE Wevenld DTE ns1w91 DCE wiouh

v T L4
vzfudoyafiozdanein DTE yuey transmit data uduilodaygy1al clear to send By luaN1IZ ON 39U
ﬁ'ﬂgi’g‘lﬂl request to send , data set ready 150 data teminal ready fianzihi ON daw ns ON ‘llt)dﬁ'ﬂgiy‘lm
3 -ly 3/ y 9 c{ 1 [ ar 9 ! J o ! o d'
marilszuenld DTE nawihfoyaiids g DCE szgn DCE Suluazaae ludwesdygrumsiems
) v ¥

iiodoyant clear to send 8y luan12z OFF szuenld DTE n1iudi DCE TuwdeudiesSudoyadaniu DTE
veda lidadoyasenin Resdloudyana RTS Tni)

clear to send 928y 1UTAN1IY ON ﬁvimﬁaﬁ'q,mg'lm request to send (wesfin CA ) uaz data set

ready (1¥937A CC) 3zogluan1az ON viag 81131941 request to send 1fo i1yl request to send 11U



—— e

23

a : s o 1 4 tas as
ON ARBAIAT AIUANINARYYIUVBA clear to send vziTud IsTednogiuanuzvosdyano: data set
ready Juilu ON 5o OFF
o 4 & d o_a o '
TumsBumesiaaniuuasgiuves Rs-232-C Fuilumsmdunosivasening DTE waz DCE
] ] ) E 2K)

Tuns@inTinSevwaivd Insdwidh lUMoaiudae sezdediefinde Tusimudud lUdqe

- [%95Hn CC : data set ready

- 14930 CD : data terminal ready

- [95hn CE : ring indicator

- 1030 CF : received line signal detector

A ° Ia J a’a’ @ & ' [ d o 5 b4 o a 3

ioaninmsiauvsares dade lliliReniudumietiwInsdme datfudusmimsanadslu

» 1 4 N

seozduq (lidmunSetsInsdwyd) Tauld RS-232-C Metn@srmnsodaresdamarioonly’ld
mslszynd ldnuiiiaulsfiems ldauisiutuglassifannsode Insimn 18 1ausa Tusid (auto dial)

oS Qs J = Y e
uazgunseinansoaousuaemssun Tavdalula

) as o o as . o o s a

dmSumihidiguesdaya data set ready UAL data terminal ready Aotiududaanaldis
nawhgunsaiveasmisufissinsiemsdoyanselu Taudn data set ready ogluan1nz ON 1zven
¥ DTE 51091 DCE wionfiezdadoyafisunn DTE eonlidunsedwmsdemisuda (vu insevis
Tnsdwdd, TuTasov) Tudnyuzifoaiud data terminal ready 8gluan122 ON uerAsd DTE wiounzda

1] E 4
Joyaldld DCE Tavdedoyavonmauwesiin tansmit data dafildoTunelAudaludhadu W data set
' } 4 .
ready La¢ data terminal ready ﬂxﬁﬂdﬂgiuﬁm’): ON ﬂauﬁaxﬁmsﬁqﬁagamﬂﬁuuﬂlﬁaqmnﬁiytuum
R ad . a 4 o a v o Y 1A 1 '

mmiiihifies gldlunsdiiimsdumesiaduszuunouiiunes dniudeyaszgiduiieladeduagiu

ﬁm’:zmmﬁ'&gtym request to send LAY clear to send

2.5.4.6 Circuit CC : data set ready
~ ¥ ] ]
dyanilidiudyguatuguiidenin DCE 1 DTE Tunsdii data set ready ayluanine ON
] W o A - 9/ 3/ A Y Y4
uan311 DCE lAgnaefuvesdyanumsdemsiSoudovuds unsdlit DCE vousansadefiu Tnsdny
> { - 3 1 o
18 Tauda Tud@iumsh data set ready (U ON m8AM191 DCE v0u31 (local) daaInsdnsi(Sun)
A a Jals  y a v @ [ @ a ° 9 a A v oa
DCE v841A509ABUNUADINITIABINITARABAIY (remote) ARDUTUADMISunTh I iRamsiFounadiu
v F 4 E 4 3 [
voareIdygIMMsTemsuszninin DCE MassmuhldmusadhinmsTomstoyaszniniuld e
yoadygrumsiomsgniFenasudlssuvezdig Tnuanmsdadeya (lilsTnuamsdaduanaudon fio
saao1ald) . , .
2.5.4.7 Circuit CD : data terminal ready o
E 4
dyaruniuqusailezgnaaein DTE 118 DCE dynyi data terminal ready Avanyluanig

9
9

J i ar é 4 1 s 1 ar 3
ON floufl DCE 9 ON fyqy1ai data set ready (Feuenli3i1 DCE gnifoudnidniusesdyaunisde



24

3 d 4 o 1t [ 4
msuda uazensadetoyald) vazlataui DCE Aefiuvosdyanuns@od1sidl data terminal ready

] 3 1 i 4
nfasuan1azein ON i OFF DCE 9z@nn1sideuanszndn DCE fureadyanumsdemsnaluriui

2.5.4.8 Circuit CE : ring indicator

3

as yd as { 4 s § o J
Foaaiiludoyanunivguiidesn DCE lidh DTE dodyaraiiiantizilu oN ugas

DCE s l85udyaondoania uazlunsdih DCE WildsudyansufivanTsdayannt ring indicator 92l
- o 2 4 o 4 as 1 @ wa
anazilu ofF i ddaenunivguiilunsdin1F luduicunsoasuiunsdes unla Tauda Tula

(autoanswer)

2.5.4.9 Circuit CF : received line signal detector

s y 1 a 4 g s 5 1 A
fyqauticanin DCE TUf DTE e DCE 1Asudgyan carrier fidew191n DCE Sndumils

as < 3 @ @ 1 Qs - 4
QA% received line signal detector vzfian1azilu ON waasd1 DCE Sudyanalusesdygunisde

vy 1 prom
y

& ° N -4 ' y ' . A
msyaezgmi llfuengan1duds TuTuduivuden moduiissgndeniy LED teuaaliiivue

@ . 9 A ]
dayeyrad carrier i mnSo T

2.5.5 Inseadanaq hvewnnsgiv Rs-232-C
Fail@ndruudaluaoudu asgm rs-232-Cc hilddmusdnsuz Inseadiavesneu
b d []
wawedBine sniunmunsodenlfnounnmesivulafld eonlshaw EIA szy 3 nouunmes
(€119 FINYDINMITUUY MIL-C-24308(MS-18275) @unsaldlumsdumesinaniumasyiu RS-232-G.
1 p=} od W ¥ d [] P [
1&tueonediuan Tu 1diludiunilaweanasgiu Rs-232-C.usatnla
o (=) 9/ as ] [~/ ° s :: 9y
INNASTIH RS-232-C iswzmuhiimslddygraeien sgdluswauunnadainlunmsldanu
L d
s1onmediinases [duanaudulathdesmngaufuszyuveusi(inimun 21 weiha) doasdy
d’ 3/ . A 1 o ~Qq 9 A 3/ ‘= 3 a ; L]
finov 1dnamniiosnnguuuvengudyanuildlumsfomsdeyalivanaradiuesn linninsyueyg
v bl
fudnusvosszunidoamsly  Tassadavesszuuondiuld ldnasnuvdudmsaemesiiudiy
A - ] a 4 1 Y A a 4 1 o A a .4
winsnoNRunesFuilumsdumesauuLdisg |, ldnTewneuiuaesveusisufvinTonsuiunes
4 4 as o a d T as PSS as 'Y {
w3eeduTaverdumsioamdnd | I¥dunziudoynmivdalngda nFeldfiumuy dedicated line(aiufild
) 1 \ s ] é U r y - ar 4
Tumsdedoyafivsetradvs Wdadggrandedlld) Fulumsidwduniounesdiadaomaunies
$uq sonalsimy E1a MRutanasgiuvesnts modgaraeendiunguauenmessszuuding  ngu
[ L4
vosdanuiilfwfuszuy luTnsneuRumefgnuriseeniiu 7 nqudsdl
- 1 lumsdedoyaata@er

1

- Hlumsdadeyastafod ddygu RTS A2y

- 1Hlumsiudoyasiiaufen

- 1z Fudoyauuy half-duplex

- etawazSudoyauuy full-duplex

~



25

Y o

- ¥dauazSudoyuuuy full-duplex ua 1deyqn RTS Ao

- LUUNIAY

[] i 4 [ ]
asdwmesaunuang Anauil lWuaasiluained 30 Tumenuangaldseyeas

B
t '
o 3

v >

fyanuiidosds lumsdumeiausazszuy (9 l1ddadygruildlunmsddeyauvugalnnianail
) 1 4 '

dieannihluszunlulnsneuiunesine: hildmsdedoyauuuil) Tnoh

X = [amlunynnsd

9/ o o o a 4 o J9Y
s = lunsdinszuuveusufoaiuiunois Insdnwide
- y o
o= idenldmudnyuzvesszuum
:i g 1 e /a v da & Ay ' ' A s

110A15 197 38 wzituiiliresinegies nanilaidenssdiuens 1wesna signal ground (¥17)
' Ja A oA 2w 79 ¥ o A aa ;g '
duveiinduszdonia ludusumsUszygnd ldnuveusi lasltidonsiniTmsdedoyavousiiuiiu
uunlauazdesgioidhiuszuuveusildnse i

[ .5 a ., 8/ S v v

Tumsdsdoyauuy full-duplex Wy szuululasaeumadoseszuvenlfiesindeen 1y

nnfilduaad 3 lumnad 3 lussuiilulasneufiunesduingiinldqunsaindsdeyalufiamadon
1 Yo 9 ' P gA A a 4 M4 19 1 = * 2 v A Ay
wu Hudeyastuduiifomisaiun nieddoyasiiafer ivu sevadn ualioannssyundanyy
} 4 i 4

full-duplex A1IATTIU RS-232-C greonuuuliidddoyalalu 2 Aams Anfusmuseldmuaida
fugunsainlFsudeyaedinder wu nSesind wieenh I ldfugdnsaidduldluiuiiTasludes

uf luudyes 1590

T
' R

- Controi signal -
pie K DCE

.

Signal ground

-
.||_

4
) 1

517 2.16 dnyuzAug eI doyaIUL full-duplex
msUssyndlFnuresmsadedoyauuy full-duplex #ildfumnluszuyluTasnoufiunesio 19
s /a o Qg Vo 3 oo 1 9 ' ) o 1 ad g as a '
fumesiianldimihiTuuazddoyandnfe dnvszezgradniniduesalifalylasaeuiunesuas
9/ AN e 4 a A a o = 1 :lysl & P = 9/
gnerzviou lluasuusenwneiuioenfiasesiun  lunsdiwuil deyaszindoudilu 2 fismaniouq
fulauszgndamziunn DTERSUsTAUAzIonI) AU DCE (WOSMBunmiemiym uuueynsuves

TuTnsneufiunes) Awaaslugii 2.16



i
2.6 M3l auvesneineynIHYBI MCS-51

» 2.6.1 MsdemsYeyasynsy
4 3 I o A ] o g a & a a
asfemstoyasunsuiilumsiunIensdwoyaludnvuznguveiansnazniladaisoe

y e w A vl iy a’ A 4 ay ' P ‘fl '
A1RULI DY ‘L]i]uﬁuqﬂﬂ'li R NP NMITDATTUUUUITUUDUANANIINNTADAITUUUVUTUILUDYIINN

P Y a

1 4
ifiesnindoyaiinis Touthaimdeudu Salinndududedldinnmududyapumniumusauiaves

' 1 » f 4 »
doyadae Tusazfinsfeasuuveynsmindeamsidudyanaifivsasandomuduminniu daiuns

Y

) < 1 a A [y L4 ] SIA’
P AOMITUUUYUIUY thJlﬂnqzﬁuﬂﬂﬂ'ﬁﬁaﬁ‘]iﬂﬂq‘dﬂifu ﬂ‘]UNﬂﬂl'lJu53U3°ﬂ‘Nvlﬂa"] lWi‘]zﬂz'ﬂ‘]ﬂlﬂﬁu

wasea 1491001

2.6.2 AN Ivbansdemsdeyaeynsy
fisennmsdemsuuveynsudiumsiudedoyaludnuaznquiadeya  ( bit stream )

o u’:’ <2 9 9/ o & 4 o =1 @ 1 a t Jd a_ @ @

| daiuSedeslinnuaulslumsinsandaSedananus lunsiuasdamaiidudduusn Taona

3 s 1Y 1 ° a 9 & a a oA N @ ' v d’
"lﬂunilzszunu'lunu'Ju‘uaail1u1uumaga1unamummmsUfm DATIUBA AUMUIATTIUNATIU
F

14un 110,150,300,1200,2400,4800,9600 L1 19200 UdA

b4 1 4 )
y Foyana 8 finfinindigndeoonindaudns 2400 vea sxldnarlumsdadeyaniiada mify

»
1/2400 #3530 416 uS waza lumsasdoyana 8 dalid vty 8x416 130 3328 s

e

2.6.3 JuuuveImsaateyneynIu

| a o Y ¥ Y Y a a '
msemseynsuuuuedelanta s ldmsudasdeyavumififueynsuuduiiniauisene

1 a ' a é '
' $aldfumsdedoyassedalaun

2.6.3.1 DouSuAu ( start bit ) o
=y a Y Vv :; o o 1 £y & o 1 a 9 1 a 9 a 9 U
‘umsmuunummmumsumaﬂ“1?1ws1‘umﬂ11muaq¢usuwuﬂauvmaga aulnauaan

voadasudusziiuseduaein M

' 2.63.2 Danaaanzauihuavgnieiav (parity bit)

t 4 + v t 4
aflimhemsaseaeuanugndesvestoya TavialiinSundt “dawi3a” uazeziirly

e )

9 - 1 o a”d? o o \ a :; d! kY o -3 Qd’l
* aaNulAvBya Arvosdatvuegiususvesiandu 1 Fewezdull1daednvuzio wi3ag (even

-

¥ e v t 4
parity ) W50 W13AA ( odd parity ) Aoty szuufidadesulavszyhesldwsag nedudaeshm
Yoyaivzdaninsaminnuvesdaitinuii 1 Sr¥nnudaitiaudu 1 duavinnugeduds A1ves
o Qﬂl” - + ! o o d’d J o d' ¥ o Acr a1
fawsaezdauiu o uamahdmaudantisuiiu 1 dhuavdoud Avesdamaeslidudu 1 ms

Y v

] ’ E 4 E 4
Ansannedmsudunsasasuinudaiiinuiiu 1 vesdoyafildiuunmivmuasaumadiownsa &



27

o o 1 1 a ar J ] ° 1 ' a a
duavsuuguaasideyai ldsuingndes uadmnluidusnuguaasiifamsfananveadoya

Fudu

2.6.3.3 agaie (stop bit)
a ;Y [~ a 4 a J & =2 n’ " a 3 a 9 4’
daganodludafiiviuieszydieiavesmsiugavesnguiadeya dagameiiaise
¥
Tusunsuiialdfie 1 Ga 1 172 Ua uag 2 Ta Fatunsdivesnisdafoya 8 damndeyagndeeniddie

a d L & d A1 A
DR3197 2400 UOA mnTﬂus’Jnﬁlumsmvaganuﬂumxumlﬂu 12X416 s Y179 4.99 ms

2.6.4 MIaITOYRBYNTIVBI 8051
¢ - Y o da gy 4 o
wosnoynINYB80s1 I TassadranishaulunuuiGondt aguwand ( full duplex )

Tumssutazmsdedoyasynsyidlunanfvafiu Tasdunsesvesiadeeziidoyasenlufamesaoynsy
L L L R -] L s N d'

mavidayanes TxD (o1 3.1) dawasesmusaiulszneudas SBUF isudefudygudeyasynsuh

o s 4 o @

sumeanidyane RxD wosneynsuuea 8051 mutsaTusunsumsyhau ldnaneTnuadauiuTae

¥y
a o

ia & [ da L4 ° e’:
@ondidin SMo iaz SM1 Faeglusdmaesarugy SCON msthatuiia 4 Inua veawesaeynsuiiasil

2.6.4.1 Tnua 0 : [¥5udsdoya 8 inlasnisdeszideusentiazia Taudsia D, oo lineun1aw RxD

waz lifinsaedaS uduiA9z a9 shift clockM1991 TxD A211157 1/12 M1vea CPU CLOCK

2.6.4.2 Tnua 1 : I¥dmTumsiFoudesynsunuy UART ( Universal Asynchronous Receiver/Transmitter)
Taoprsdauuy 10 9 1 Sasudu uas 1 dagathe uazmunsawdoutlasdasianuglunisds

foyald Tasdufuda SMOD TuPCON uazdasiTories Tnaives TIMERI

2.6.43 Tnua 2 : l¥dmsumsiwoureeynsuuuy UART Taomsld nqudeyauuy 11 dauastimua
sasimmuEilumsdedoyaniiiy 132 uag 1/64 ¥eaCPU CLOCK lavlusunsuiiia SMOD

luPcoN

o .. P ' ' a i
2.6.4.4 Tnua 3 : Wdmsyhsisouaseynsuuuy UART Taeldngudeyauuy 11 dauazainsaasu
o CIN vl ' 8l 1Y da 1Y o o
wasdasanusatumsdedoyald Tasaruguinda SMoD uazdasilenes IWaives TIMER] usnen
14 ’ » v
filnum 2 uaz3 Galimsduiiumsdauuunila TasmusabhnldlszTomilumsdomsdoya uvuhd
s T e . ' v Wyd ad a ' .
Tulns Tusiaaresnatwainusuiu 19diyeiSund1 multiprocessor mode

o o a é g 1] o i
dmusimans SCON FaldmugumssudidoyasynsuiiswazBuauansasgyi 2.17



-

fsMo | SM1 | sw2 | REN | TB8 | 386 | ™ ]|
SMC SCON.7  Senal Fert mode soecifiet(NOTE 1).
SM1 SCCN.E  Sernal Font mode soecifier. (NOTE 1).
5 E L ifSM2is setto
SM2 SCCN.S  Enablesthe muliprocessorcommunication teature in moge 283.Inmoge 20r3.itS .
i 1 then Ri will not be acuvated if the receved 9th czia ot (RB8)1s 0.Inmoae 1 LifSM2=1thenRl
will not ba acovated favalid stoo citwas notreceived.n moge 0.SM2 snoula oe 0.(Seelzble9).
REN SCON.4  Set/Cieareq by sohware to Enaple/Disacle recection.
TBS SCON.3 The 9tnh Dt that will be transmiied In moges 2 & 3. Set/Cleared by software.
AB8 -SCON.2  Inmoces 2&3.istne Sindata oit tnat was receved.in moge 1,ifSM2=0,RB88 s the stop bitthat
was receved. In moge 0, RBS is nct usec.
T SCON.1  Transme nterrup{ Tlag. Set by nargware at tne end of tne 8th bit tme n moge O, or at e
peginning of the Stoo oit In the otner moces. Must be cieared by sontware.
Rl SCONG  Recewentemuct Ta%. Setoynarcware atthe enactine 2:in ot tme inmode 0.or hatfwayhrougn

the stoo Sit time in the other Mooes (excedt see SM2). Must be cieared by suftware.

51 2.17 uermsnvaziBuavesaazialuidmaes SCON

A1519% 2.5 A5 Tdsunsuiia SMo, SM1 ieiden Tnuan1sH1aTU

28

—

= —

sMo | sM1 | Tnum MM
0 0 0 | Wi shift register 83 1A MT Iums Sudsdoyaniiiy 1712 veanau
feondaiained
0 1 1 8 bit UART 8asus2lumsfunsededoyadmumea’d
1 0 2 9 bit UART $ns152lun1s umfedsdeyanhiy 1/32 n§o 1/64 veenaud
seadamines lnuiufuda SMOD lu PCON
1 1 3 9 bit UART 6’91511%‘1“111nﬁ%”un?affu’fﬂy,alfumu'lsnﬁ‘mumm‘lﬁ'
- SM2 da@enuuunIsiau
1:idon Multiprocessor Model¥fiuTnua 2,3
0 : (&10n Single Processor Mode “l‘x’s"lf’fﬁ'unﬂ'[nuﬂ
-REN danuguinsimiehisudoya

1: Miudoyald
9 @ 3
0: ¥wsudeya

] v
a = \

- TB8 (Transmitt bit D8) foyaiiaf 9 HvzdseenluluInua 2 u3e 3 1Wld1uda B8

- RB8 ( Receivebit D8) Hoyaiiai 9 Aismdunszuufiy

Muadaiuea

a o 3 & !
fa T1 asthu 1 tioduganisdedoya 1 lud

a dy g a o d.M J
Tuiiail Joyatiah 9 AR U TBS N3




29

-RI fin R vzidlu 1 diesudeyaiade 1 lud

£
F

das 4
2.6.5 MIdUIABI1/AveanesademoynIN

1)

A o A g 1 A % RN Ya & 3
Hivamnmssunsensdadoyasynsuszdsiiazlud 8051 Felddmualdtanouninanius

[

L a [ o ] s Y ° [} Ay
* fidaswlusTamesSCON wuuwdn T1 Faeelinudlu 1 dodoyaldvinsdeosnlunousniaSeduuds
g 2 ' 4 ' o ' ¢ 4 Y
wazudn RI Faezianudu 1 el Idsudoyarnudunmanesnoynsuadeuda deunin RLTI 1%
v di P ° Y a a o (3 [ 3 a - t 9 14 a
Aty 1 wwilmai lfitemsdumes sudvuaniuneluTisunsusunseateyassdominmsasieaoy

[ J ¥ 1 1 o 1
nnanzveumdnmmiiosiudumsdimienisudoya (vector ¥83 TI, RI 0 0023H )

2.6.6 sTUIUMITULDzaedoyRRYN IS 8051

4 4 4 ¥ o A
msdedoynoonmawesneynsuves 8051 szfuiunenduiielims@oudeyanslu . SBUF

1 4 »
=1 28

9/ a a T o N 1 a . wa A v o Sw v .
foyailvzgnineuiinzimazdidyaresn lunouen lnsda Tuifillodeyamarit Iddsesnasudau

o ' o 4 ¥ ' & ' = ' '
udrwsi I dnves T1 du 1 iaudaldimsunvueil SBUFhazndeuiivzdedoyaludae 1uda

TunsdifilFSoudoyalniashizimaes sBUF TavliseluranTr finudui dewvzlinaviIvdoyadid

luRananld

4 o as s [l a o o [ =’ 2 1 o
dAmFumssvasdeyannwesaoynsuszdeasudulasmssmumdamdsll REN 1ATisudu

K

¥

b4 [ * I3
1 foundinmivdieiidoyanousngndudunds 8051 Hazdasunsy uaziledagaimogaidoudiin

L")

b g o as o g o g o
Fovfeudrdoymiuvzgninounnidu13dSianes SBUF uazumin RI fuzgnisn IiSautul ndsen

..’J Y Y o ar (d?
TUzINANToUIADI TUATU

2.6.6.1 M33udadeyasynIulvum 0

¥
=

o o [ 1 ° -
mshaveanesasynsululvua o 1 dumssuazmsdadoyaoynsudiuau 8 dalayld
) . 2 2  da vt y o ' o 4
fivandayanss RxD mimiu( iildou 2 whilddunzsudeya ) daundygia o s ld14iie
o s a Yo A 9 [ & a o o @ o ° vy
dundggrauumimlumsMimaemsiteudeyadunesitouta dimiudasinnuizIzgnimue 13
i P a o a =] @ '

, AINT /12 vesnnudesadamansningln 2.18 uaadldimuinunmnmdyguaig Tulvua o
A - @ 1 Y o o a A a o a 4 @
Welimsfuuazmsdaveya 1 lua Tasdyanuuiimlumsifoutintoziavunsludaves 8051 104

) A 1 4 0
{91910 Tnuail lulin1sda start bit ae stop bitdariualinnusuiufiszAeadadaya shift clock penly)

iie1d synchronize szvhethosunazdhodalaves 199 TxD daumsfudeyasziudeyadmian RxD

o . £ b4 = a s 1 [ ) o ] Yeq 9y <&
1Az Y shift clock [WINTWYT TxD D1ANNODDAFAUADIUAUNTINY 132 MHz ﬂ%szvlﬂﬂﬂ 1 a1UUDA B

. Tnua 0 duTnuaiidedoyaldiFhiqa svazduadanalumssudedauaaslugy 2.18



SERIAL
PORT !
INTERRUPT

RXCLOCK Al RECEIVE
RX CONTROL

SHIFT

- START

Rt 11111110
ke
-[ PRXDT
3.0 AL
INPUT SHIFT REG INPUT

LOA[S. " SHIFT
SBUF

READ

SBUF

FUNCTION

80C51 INTERNAL BUS ?
1 | 1 { 1 . ] L I N ! !
r " el -+ d >=F 5182538 td |
ALE i rnr
__pWRITE TO SBUF )
senp “S82_ g
SHIFT n_ n. n N n_ n o Nl
ROX (DATAOUT) \_00 X 01 X B2 X ©3 X Da X 05 { 06 X ©7 7 : SuT
TXD (SHIFT CL.OCK) £ S I T I S R
il pssP - -
[ WRITE TO SCON (CLEAR RI)
R L —~ = )
RECEIVE I T
SHIFT n n n n n n n ©q PECEIVE

ADX (DATA IN) ——Q—DL—-UM_GDL.GM_M_!P&_GL_
S5P2

TXO SHIFT CLOCK —t L 1 [ I _ /i1 _ 1L i ——

517 2.18 uarmadamsiaululnua o

2.6.6.2 M3Fuaadoyasynsulnua 1
msvamlulnea 1 dumsdeaisdoyasynsusuou 10 da Uszneudrodasudul da
foya $1uau 8 Tn uaziiagavhesn 1 Sadauanclugy 2.19 Tavdeyaszgndseennian TxD uaziuh

ymandayana R ludaueadeya 8 e fldsunensdeeen sxfudaivdwydududduusn



e

] ] a 1 o o - a 9 o
daumafhosusives stop bit sxaudndafy3luia RBSAwWhEIaIes SCON dmsudasusrlums

¥ '
defoyavesTnua | umusodmuaden1dnin Timer 1famasmshnudweandlugdin 2.10

TIMER 2
QVERFLOW

1-TO-0 RX CLOCK RI LOAD |

TRANSITION SBUF
DETECTOR AT axCONTROL  SHIFT
1FFH
I
DETECTOR
""’{,s;‘,;";’,“‘“
XD SHIFT
LOAD
SBUF
SauF
READ
SBUF
~ 80CS1 INTERNAL BUS
4ml ) | )| ) | 1 ] | 1 1 ) | 1 3
[LWRITE TO SBUF
-—lssw —
OATA SIPY |
SHIFT n n | —
. I n n- n. n_.n
TOX \srmmz 00 XDV Y02 XTD3 X D4 X 05 X_08 X o7 Y STOP BIT
n
- ———e
RXCLOCK _+ 16 RESET : .
to N1 i_n._n n 1 1 1l

RECEIVE

e R e/ ST G730 WD ST D W (S T
STCETECTON SAsiPLE TRES

Sy n a1 4 n . n1 n.n

R l__—

31 2.19 uaasdamsianululnua 1

31



Fldndrudrhmsdadoyasynsunua 1 musan/fouulasniusa181aems 1y Timer 1
] + b 4
A ugad uiasanmsdadeyauaz 1Fuddnfifiadusiams Tones Iaives Timer 1 Tay

Tusunsy Timer 1 M3 8-bit automatic reload Taeh

SMOD
ANDOATIVEA = _(_(55)_ X Overflow Rate of Timer 1  (2.5)
a & w ‘(2) SO [ I fOSC |
AN oA = X 2.6
WIRATHIORION = 17(32) | ” [12x (256 - THY)| @)

{ay SMOD Wushwesinnelussmnes PCoN (Tinuiuonie 1) mnmeluSiawmes THI o2

»
anldifiumdmuTnand

2.6.6.3 M3udatoyaoyninlvua 2

Tnuail 19y 11 fin Taousiadhu star bit, 9 data bit uaz stop bit Tavfiadi 9 §1¥murse
fmuaa [&eaiezdemes1soon 1 Taseedeai luld 13 1ulin TB8 Tusimaes scoN drumnnglfiin
gihfiniun9ishy Parity bit TnsTnan1un91n Parity flagly PSW drumedusudiaiio sxgaiuniduls
lu rRBS8 ﬁmm:nm?3°lum'sda%"m’1’aga*ijufTumm?iaaﬁc?mama%mCPU tazs1 sMoD3seylufindi 7

T PCON Tavfanamazmsiamaaaalugiin 2.20



To8
TO
S8UF 05Q sBuF
PHASE 2 CLOCK cL . J
{172 fosc) v vy &
4 |
STOP Bl IFT
MODE 2 STARTGEN. SHIFT DATA

J «16 l TX CLOCK SEND
L 3

SMOD =0
(SMOD S PCON.T) { o

=
R£ .

1-1'0-0N & Al légﬁ?:—’
DETECTOR AAT  pX CONTROL  SHIFT—————
1FFH |
1
o

INPUT SHIFT REG.
.BITS)
SHIFT.
LOAD
SBUF
SBUF
READ
SBUF'
20C51 INTERNAL BUS
X
1 5O8K 1 1 1 [ 1 1 a1 3 3
[WRITE O SBUE
_PEND :
DATA S1P9 e\ TRANSMIT
SHIFT n n- n__n a. . .n .1 !

o \U'aW /B o (o2 {53 X

START BT/ \jan

o
STOP BIT GEN 1
X + 16 AESET
]i i‘] i n 1l i | I o .n _n 1
P OO X X SO S S T o
RECEIVE SAMMETMES  mom M M mJJ_m_L__
SHIFT n_n n (S ¢ I O ]
R - 41
3191 2.20 uerasdamsyinauluTnua 2
. 2SM-')D %
Taenlulnuaz daeain = (—)ﬂ (2.7)

64

33"



[

[ ¥
#1 CPU run 1112 MHz ttag SMODIf1814 ) fadl

5 , 2°(12)(10%)
(310 SMOD =0 921 = — - 187,500 BAUD
P . 21(12)(10%)
iiio SMOD =1 321§ = ————= =1375,000 BAUD

64

2.6.6.4 M3TudavoyaeynINlHNA 3
) as (] 3/ o 1Y 't 9 4’ v @ o 4 .
miloufiuTnuazynedisenduanusrlumsiuadoyaszduiudasiTeres Inalves Timerl

& . o ° o o g o o d’
199 Timer2 TﬂUllN»!ﬂ'li‘Vl'N'lu ﬂ&;l] 221 llﬁzﬂ'lil‘lJﬁUulll]ﬁﬂﬂ’J'lllli’Jﬂ'lu’Jm‘i)'lﬂfjﬁiﬂ\iu

damnual timerl ¥ia1uTuInun 2 Auto reload

(22 fosc)
32)12[256 - TH]]

MODE 1,3 = ( BAUD (2.8)



35

TIMER 1 TIMER 2
OVERFLOW OVERALOW
=0 =1 TXD
o
TCLK e o qemmann
B .
ACLK eemmcaas i
. 4 -16
| swere
1-T00
l DETECTOR
RXD
™
§CLOCK 1 1 1 1
__[{WRITE TO SBUF
—=m : —
DATA SIPY [ 1
SHIFT 1 _N n n ﬂ. n n N l TRANSMIT
Tox \ [0 XTor (o2 XToa X b (05 YO8 X 57 X B8 JStoPar
n  STARTEIT —
STOP BIT GEN \ I
"X « 18 RESET
ctocx ] 1 It il ] | |l | n ) I | I | Nl
G Ty Lol 010 W W D D A VA
RECEVE SAMPLE TIMES B om o™ ﬁ . . . . B |
SHIFT J_n | fl I Il fl N il
B —

51 2.21 naasdiamamauluinua 3

2.7 mfflauemed (stepping motor)

o o d
2.7.1 Insaadaazmsianvesaiivilivemes

» v )
i Ui fusewmes Atinnuuanannnueawmeiiag 1 laudetlous da i sy

o o & 1 7 o o o A
Tuquenyufivadniosmudusorimaznygn  Fannnuemeiieg  lilfteznyuiuiiunzaaeanal



36

o 5 L4 0 ° ] @ v a
a1 aemes mnsaszAmuadiumisveanisnyudviiay ldedwazidoa Tauns Idneuiaume idlu
o 9 v & o v o’:
W muauazsanudaumaniu’ll
L4 v
addUanemesmunsaldiuluszuuda (open loop system) HuAeiuiinu1dTaslidens
mstloundu (feedback) uinnisndvanissmuadiumialdedugndessuiiufiszdosmsnisiloundu’ly
[ Yo 9 o Vi o 1 9 g/ s a a
faszuuldsuiuazes lsvediudiven IdidumisgadeadmSefansiawain
a & 4 @ o @ [ 3 o L) a : i o [ o
il g fuTaom ldduadlaemesnfems Idainddads I3 ndwmisideamsasiedy
] ¥ ] 3
(limit switch) HomALTawemosunyuuaznyuunseiatadumisesaIndasndudyanudosgn
o Y o o 1o luly & a ¢
floundurgszuuuaznsumshauresamiiwemes ldaasanar FlavndluresneuInsaaes
9:iin13AnuAgAd1Ba (reference point) 13878 e 1A uAUMIMIBz S 1B sd M IdBd19gndes
L4
molumAyTaemesszisznonlidie mames , Tsmes  uazvamadsznoudhdiofuds

uaaaluziii 2.22 (@uudiduvemesiuy 3 ma)

- Winding

Stutor

51l 2.22 nmmdhdavesaddtomesiuy 3 e nasmsiniSsadaveavaain

A 4 Py 2 g & a wad v  w 9

diosnnadttaemesil Tasediflumanseusslinumuianesnnnudiuduealioglunun
4 ] ' 5 1Y ,/ { § a « g 4 4 o 1 o
Aduusanimandunafiqadahislit 223 dledaduususimantuisanesaariuIsnesi Ismos
fagnnoliudues IMiduisanimindaruduesmnfigalasmsnyudaues mldfidayuvesmsuyu

3 4 A 3 1 d do ¢ LA ] a =
YU HAZTUDADTITHYANYUILDITUUT UMM ANNAANIUAIUUNIYANUINN]A



37
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External torque
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2.7.4.3 msnszqulaulduuy 1 uaz 2 adufuiFoniuuy one-two-phase excitation M3o1UY

half-step operation
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2.7.4.3 M3INSLAUUVY half-step operation
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MOV | RO# A
DELAY: MOV R1#B
DEL: NOP
NOP
DJNZ RI,DEL
DIJNZ RODELAY

14
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Delay Time = 3+ A(5+2(B)) machine cycle (3.4)
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Delay Time wiilu

Delay Time = 3+ 10( 5 +2(83) ) machine cycle
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Xc = Xc+X
Area = Area+1

Xc = nRefXc 1‘,;1
Area =1

Xc = Xc/Area
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Stepping motor
control part

Load number of
steps to counter
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Generate data for
control motor

T

Counter - 1

To Acknowledge section

o = s s o Y o sA 4 1 s
517 3.5 uamatia Td s nmstiauvenszrumsaduiadionugumsnyuvesmflawemes



wnanstiuenansianubidmsunmslynuiienisfinwiniu lueugialmilulydsslosuaunise

lunsdllag viedu Bnnanudlndnudaallenuasaesedadauaivedenarsynasaninisiiluly



wnansiidwenasianubidmnsunislanuiionsinwivniu lueygalnilulsdsslesuaunisan

lunsdllag visdu Bnvanuilludaudadllenuasnesendaduavetenaisynasaminisintuly



wnansiiduenarsianubidnsunislynuiiensfnwimniu lueygnlnilulsdsslosuaunisan

lunsdllag vy Bnnanudlndnudallenuasnesedadaaivedenarsynasaninisiiluly



wnansiidwenasianubidmnsunislanuiionsfnwimtiu lueygnlnilulsysslesununisan

lunsdllag visdu Bnamnuilndaudadllenuasnesendatuavetenarsynasaminisintuly



wnansiidwenasianubidmnsunislanuiionsfnwimtiu lueygnlnilulsysslesununisan

lunsdllag visdu Bnamnuilndaudadllenuasnesendatuavetenarsynasaminisintuly



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydssloguaunisen

lunsdllag visdu Bnnamnuilndaudadlienuasnesendadiaivetenaisynasaminisinltuly



wnansiiduenasianubidwsunislanuiionsfnwimniu lueygyatnilulsysslesuaunisan

lunsdllag vedu Bnnanudludauadlionuasaesesdadaaivedenarsynasaninisuiluly



wnansiidwenarsianulidnsunislanuiionsfinwimniu lueygnlnillsdsslosuaunisan

lunsdllag visdu Bnnamuilndaudadlienuasnesedatuaivetenarsynasaminisintuly



wnansiidwenarsianubidmsunislynuiiensfinwimuu lueuygnlnillsdsslosuaunisan

lunsdllag visdu Bnnamuiludaudadlienuasnesedaiuaivetenarsynasminisinltuly



wnansiidwenarsianubidmnsunislynuiiensfnwimtiu lueygnlnilulsdsslosununisan

luansdllag visdu Bnnamuilndaudadlienuasnesedatiarvetenarsynasminisinluly



61

=
unns

a d
unaguazionsn

5.1 unagy

A Y a =

3 v a i w o =Y
1NAITNAAINH LN TeRANMATIAUTAN AadoRanarn i an M TS suRounIw
10T IAIIUUANAIIYDINN (TN INABINTNLTIAISALAUNDMIANUUANAIVBININ) 910
n:i o 9 d' 1 F=3 ° .1 Y 9
panmsnaassluuniis vaden 433 meznuhranswFoudivunmuazmiduniavesing ldwa
=3 s 9 ¥ a :‘ 9 ~ -1 -:; ‘9 1
AovauysaluvudwmeainneluuTnaniimsaffosumeunmiianuasiuddwmadianely
E 4 v
yihaniulifinnund  wuoezifasinmsnsswsuvenana limoludes  sxildinavesnis
'A é a 3 I [ ) Il -
Wivuifounmiiaaluddinamldmdumisesiagianaraly uazervhldndeafinmsnyu

E 4 v 2 ]
naq fdag luldlimsindeunlan 1y

5.2 IUINWNARN
Yy a a a 4 o % o o o ° '

5.2.1 mydeAanamfinannuaniusrusadiinmsud v ld Tasiimsidaoudsmamdumisves
F0q18Taon1314 Motion vector vpanm Fitdezvsailymivewaslulduazaunsaldvavun

a A [y lMd’ ) : u’: dy-ﬂ o 1o Yy
uagfismanmsindou inivesing uadstiflumatindugensiululnssauiiBeda lihun1d

A ' . oA 3 ] & 1 ' o LY ] Y ar .’I

5.2.2 iiesnnua Iiduuy avi Saulugnn Flimuzuansimstiuiin Bdnhunanse

»y
anvuia a3 Tavviimsdusa Ind Taudsms 1¥msdisWauuwy H261 nSe MPEG



62

’ AANUIN

M5 18 uraanThiivean e amAaz ¥1ued connector UL DB-25 M3 5§ 1M RS-232-C

Connector snd Dala Contuol Timing
Interchange pin Description From to From to From to
circuit assigrment LCE  DCE DCE DCE DCE  DCE
AN 1 Pirotective Ground X
AB 7 Signal Ground/Common Retum X
BA 2 Transmitted Data X
BB 3 Received Data X
4 Requeast to Send X
S Clear to Send X
6 Data Set Ready R
20 Data Terminal Ready X
22 Ring Indicator
8 Received Line Signal Detector
‘ 21 Signal Quality Detector X
23 Data Signal Rate Selector (DTE) X
23 Data Signal Rate Selector (DCE) X
DA 24 Transmitter Signal Element Timing X
(DTE)
DB 15 Transmitter Signal Element Timing X
(DCE)
DD 17 Receiver Signal Element Timing X
(OCE)
SBA 14 Secondary Transmitted Data X
SBB 16 Secondary Reoeiw-;d Data b4
SCA 19 Secondary Request to Send X i
sCB’ 13 Secondary Clear to Send
SCF 12 Secondary Received Line Signal
' i‘)ecactor —



‘ LY °_ W d
FI‘Ii‘Nﬁ 2H lmmsmamﬁumaamdn 9 w%’auﬁmatymﬂmmnu'umﬂaumﬂmai

" 1¥e3nn AN BIUFES A
' 1 AA Protective Ground

2 BA Transmitted Data

3 BB Received Data
| 4 CA Request to Send
: 5 CB Clear to Send

6 CC Data set Ready

7 AB " Signal Ground

8 CF Received Line Signal Detector

9/10 - (Reserved for Data Set Testing)

11 - Unassigned

12 SCF Secondary Received Line Signal Dector
‘ 13. SCB Secondary Clear to Send

14 SBA Secondary Transmitted Data

15 DB Transmit Signal Element Timing

(DCE Source)

: T 16 SBB Secondary Received Data
: 17 DD Receive Signal Element Timing R
E 18 - . Unassigned

19 SCA Secondary Request to Send

20 CD Data Terminal Ready )

21 - CG Signal Quality Detector

22 CE . Ring Indicator .

23 CH/CI . Data Signal Rate Select

(DTEB/DCE Source)
24 DA Transmit Signal Element Timing
(DTE Source)

25 - Unassigned




A15197 3H UEAY RS-232-C Standard Configuration

Terminal

Transmit only with Receive
RS-232-C Interchange circuit only RTS only

Spacial
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Full
Half Full Duplex

duplex duplex with RTS

1 Protective Ground - - -

0

7 Signal Ground X x X X x X

X .
|
2

]

2 Transmitted Data X X X X X

. .

3 Received Data X X X X

0 !

4 Request to Send x X X

0 ~

5 Clear to Send X X X x x

0

6 Data Set Ready X X X X X X

0

20 Data Termiunal Ready 8 s 8 5 s ]

0

22 Ring Indicator 8 s 8 & o Saas 8

0

8 Received Line Signal Detector X X p x

0
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// stdafx.h : include file for standard system include files,
// or project specific include files that are used frequently, but
// are changed infrequently

'/

‘#define VC_EXTRALEAN // Exclude rarely-used stuff from Windows
headers

#include <afxwin.h> // MFC core and standard components

#include <afxext.h> // MFC extensions

#ifndef AFX_NO AFXCMN_SUPPORT

#include <afxcmn.h> // MEC support for Windows Common Controls

fendif // _AFX_NO_AFXCMN_SUPPORT

#include <vfw.h>
#pragma comment (lib, "vfw32.1lib")
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// AutoTrack.cpp : Defines the class behaviors for the application.

/7

#include "stdafx.h"
#include "AutoTrack.h"

#include "MainFrm.h"
#include "AutoTrackDoc.h"
#include "AutoTrackView.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _FILE ;

$endif

[I117777777777777777777777777777777777777777777777777777777777777777777777777
// *CAutoTrackApp
]
BEGIN_MESSAGE_MAP (CAutoTrackApp, CWinApp)
//{{AFX MSG_MAP (CAutoTrackApp)
ON COMMAND(ID APP ABOUT, OnAppAbout)
// NOTE - the ClassWizard will add and remove mapplng macros here.
// DO NOT EDIT what you see in these blocks of generated code!
//}}YAFX_MSG_MAP
// Standard file based document commands
ON_COMMAND (ID_FILE NEW, CWinApp::OnFileNew)
ON COMMAND(ID FILE_OPEN, CWinApp::0OnFileOpen)
// Standard print setup command
ON_COMMAND (ID_FILE_PRINT SETUP, CWinApp::OnFilePrintSetup)
END_MESSAGE_MAP ()

3
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// CAutoTrackApp construction

CRutoTrackApp: : CAutoTrackApp ()

{ .
// TODO: add construction code here,
// Place all significant initialization in InitInstance

}

LILITIIIT017777777770777777777777777777777777777777771777777777777777777777177
// The one and only CAutoTrackApp object

CRutoTrackApp theApp;

/////////////////////////////////////////////////////////////////////////////
//* CAutoTrackApp initialization

BOOL CAutoTrackApp::InitInstance()

{ :
// Standard initialization
// If you are not using these features and wish to reduce the size
// of your final executable, you should remove from the following
// the specific initialization routines you do not need.

$ifdef AFXDLL

Enable3dControls(); // Call this when -using MFC in a
shared DLL :
#else - .
Enable3dControlsStatic(); // Call this when linking to. MFC
statically N
#endif
LoadStdProfileSettings(); // Load standard INI file options (including

MRY)



69

// Register the application's document templates. Document templates
// serve as the connection between documents, frame windows and views.

CSingleDocTemplate* pDocTemplate;

pDocTemplate = new CSingleDocTemplate (

IDR_MAINFRAME,

RUNTIME CLASS (CAutoTrackDoc),

RUNTIME CLASS (CMainFrame), // main SDI frame window
RUNTIME CLASS(CAutoTracleew)),

AddDocTemplate (pDocTemplate) ;

-

// Parse command line for standard shell commands, DDE, file open
CCommandLineInfo cmdInfo;
ParseCommandLlne(cdenfo),

// Dispatch commands specified on the command line
* (! ProcessShellCommand (cmdInfo))
return FALSE;

return TRUE;
}

/////////////////////////////////////////////////////////////////////////////
/# CAboutDlg dialog used for App About

class CAboutDlg : public CDialog
{ -
public:

CRboutDlg();

// Dialog- Data
// #{AFX_DATA (CAboutDlq)
enum { IDD = IDD_ABOUTBOX };
//}}AFX_DATA

// ClassWizard generated virtual function overrides

; //{{AFX_VIRTUAL (CAboutDlg) .
protected:
virtual void DoDataExchange (CDataExchange* pDX):; // DDX/DDV support

//}}AFX_VIRTUAL

/ /4 Implementation
protected: -
/ 4 {RFX_MSG (CAboutDlg)
// No message handlers
/7}}AFX_MSG
DECLARE_MESSAGE_MAP ()
Yo )
1
CAboutDlg: :CAboutDlg() : CDialog(CAboutDlg: :IDD)
{
. //{{AFX_DATA INIT (CAboutDlg)
' //}}AFX_DATA_INIT

}

void CAboutDlg: :DoDataExchange (CDataExchange* pDX)
{ =
CDialog: :DoDataExchange (pDX);
/#/{{AFX_DATA MAP (CAboutDlg)
//}}RFX_DATA_MAP

} o«

BEGIN_MESSAGE_MAP (CAboutDlg, CDialog)
~//{{AFX_MSG_MAP (CAboutDlg)
// No message handlers
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//} YAFX_MSG_MAP
END_MESSAGE_MAP ()

// Bpp command to run the dialog
void CAutoTrackApp: :OnAppAbout ()
{
CAboutDlg aboutDlg;
aboutDlg.DoModal () ;
}

1777770777777 7777177777777777777777777777777777777777777777777777777777777777
// CAutoTrackApp commands
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// CaptureTh.h : header file
//

#ifndef _CaptureTh_

#define CaptureTh

class CAutoTrackDoc;

LIT117777777777777777777770777777777777777777770777777777777777777777777777777
// CaptureTh thread

class CaptureTh : public CWinThread
{
DECLARE_DYNCREATE (CaptureTh)

protected:
CaptureTh{): // protected constructor used by dynamic creation

// Attributes

plblic:
CAutoTrackDoc* m_pOwner;
HANDLE hEventKill;
HANDLE hEventDead;

// Operations
public:
void SetOwner (CAutoTrackDoc* pOwner) {m_pOwner=pOwner;};
void KillThread(); '
' void ClearUpThread():

/4 Overrides

// ClassWizard generated virtual function overrides

//{{AFX_VIRTUAL (CaptureTh) ]

public: <
virtual BOOL InitInstance();

virtual int ExitInstance():

virtual int Run{():

//}}AFX_VIRTUAL

// Implementation
protected:
virtual ~CaptureTh();

// Generated message map functions

//{ {AFX_MSG (CaptureTh)

// NOTE - the ClassWizard will add and remove member functlons here.
//}}YAFX_MSG

DECLARE_MESSAGE_MAP ()
yi

[1117077777007717770007770777077717700177101770701777177777770717771771717177
#endif CaptureTh_

]
1
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// CaptureTh.cpp : implementation file
/h

#include "stdafx.h"
$include "AutoTrack.h"
#include "CaptureTh.h"
#include "AutoTrackDoc.h"
#include "SetFrDlg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS FILE

static char THIS_FILE[] = __FILE :
#endif

LITLLLLTD07777777777777777777777777777777777777777777777777777717777777777777
// CaptureTh

IMPLEMENT DYNCREATE (CaptureTh, CWinThread)
C?ptureTh::CaptureTh()

{
hEventKill=CreateEvent(NULL,TRUE,FALSE,NULL);
| hEventDead=CreateEvent (NULL, TRUE, FALSE, NULL) ;

}

E
CaptureTh: :~CaptureTh ()
{
CloseHandle (hEventKill);
CloseHandle (hEventDead) ;
}

BOOL CaptureTh::InitInstance()

{
// TODO: perform and per-thread initialization here

return TRUE;
}

int CaptureTh::ExitInstance()

{

' // TODO: perform any per-thread cleanup here
, return CWinThread::ExitInstance();

}

BEGIN_MESSAGE_ MAP (CaptureTh, CWinThread)

//{{AFX_MSG_MAP (CaptureTh)

// NOTE - the ClassWizard will add and remove mapping macros here.
: //}}AFX_MSG_MAP
END_MESSAGE_MAP ()

LILTELIITII777770770777777777777777777777777777777777777777704070717777777777777
// CaptureTh message handlers
jnt CaptureTh: :Run()
{
if (m_pOwner==NULL)
return (-1);

hfxMessageBox ("HI"); RSHOR TRt L
CString PathName; (OISR T A

CAPTUREPARMS CaptureParms; ' -
SetFrDlg SetrateDlg;

int response;
float FramesPerSec ;



CFileDialog* FSaveDlg;

I
FSaveDlg = new
CFileDialog (FALSE, "AVI","",OFN_OVERWRITEPROMPT!|OFN HIDEREADONLY, "AVI

(*.avi) |*.avi|All Files(* Y [ERIMY

if ( SetrateDlg.DoModal ()==IDOK)
[

FramesPerSec=(float)SetrateDlg.m FrameRate;
response=FSaveDlg->DoModal () ;
if (response==IDOK)

{
PathName = FSaveDlg->GetPathName () ;
) capFlleSetCaptureFlle(m_pOwner->hWndC,(LPCSTR)PathName)
capCaptureGetSetup (m_pOwner->hWndC, &CaptureParms,

s;zeof(CAPTUREPARMS))
CaptureParms.fAbortLeftMouse=FALSE;
CaptureParms.dwRequestMicroSecPerFrame = (DWORD) (1.0e6 /

FramesPerSec),
capCaptureSetSetup (m_pOwner->hWndC, &CaptureParms, sizeof

(CAPTUREPARMS) ) ;

capCaptureSequence (m_pOwner->hWndC) ;

delete FSaveDlg;

}

- else

{
delete FSaveDlg;

ClearUpThread();
//BAfxEndThread(0);
return 0;

}
if (WaitForSingleObject (hEventKill, INFINITE)==WAIT OBJECT_O0)

{
| //VERIFY (SetEvent (hEventDead));
AfxMessageBox ("End capture thread”);
ClearUpThread() ;
AfxEndThread(0) ;
return O;

else return 1;

void CaptureTh::KillThread()

VERIFY (SetEvent (hEventKill)):;
SetThreadPriority(THREAD_PRIORITY_ABOVE_NORMAL);

}

void CaptureTh::ClearUpThread()
{

}

m_pOwner->m_pCaptureth=NULL;

73
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// ButoTrack.h : main header file for the AUTOTRACK application
/7

#ifndef _ AFXWIN H
#error include 'stdafx.h' before including this file for PCH
#endif

#include "resource.h" // main symbols

[177777177777777777777777777777077707770777777777777777777777777777777777777777
// CAutoTrackApp:
// See RAutoTrack.cpp for the implementation of this class

/4

class CARutoTrackApp : public CWinApp

{

public:
' CAutoTrackApp():

¥
/{ Overrides
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL (CAutoTrackApp)
public: ’
virtual BOCL InitInstance();
//} }AFX_VIRTUAL

E]

/{ Implementation

//{{AFX_MSG (CAutoTrackApp)
afx msg void OnAppAbout();
// NOTE - the ClassWizard will add and remove member functions here.
// DO NOT EDIT what you see in these blocks of generated code !
//}}RFX_MSG
DECLARE_MESSAGE_MAP ()

};

[I717777777777777777777777777777777777777777777777777777777777777777777777777
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// RutoTrack.cpp : Defines the class behaviors for the application.
//

#include "stdafx.h"
#include "AutoTrack.h"

#include "MainFrm.h"
#include "AutoTrackDoc.h"
#include "AutoTrackView.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE{] = _ FILE _;
#endif

LILITITT0TT 777070777 770777777777777777777777717777177777777711777777777777777
// CAutoTrackApp

BEGIN_MESSAGE_MAP (CAutoTrackApp, CWinApp)

//{{AFX_MSG_MAP (CAutoTrackApp)

ON COMMAND(ID APP ABOUT, OnAppAbout)

// NOTE - the ClassWizard will add and remove mapping macros here.
// DO NOT EDIT what you see in these blocks of generated code!
//}YAFX_MSG_MAP

// Standard file based document commands

ON_COMMAND(ID_FILE_NEW, CWinApp::OnFileNew)

ON COMMAND(ID FILE OPEN, CWinApp: :0OnFileOpen)

// Standard print setup command

ON_COMMAND (ID_FILE PRINT SETUP, CWinApp::OnFilePrintSetup)

END_| MESSAGE _MAP ()

LEL11777707777777777777777777777777777777777777777777777777777777777777777777
// CRAutoTrackApp construction

CAutoTrackApp: :CAutoTrackApp ()

{
// TODO: add construction code here,

// Place all significant initialization in InitInstance

}
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// The one and only CAutoTrackApp object

CAutoTrackApp thelpp;

/////////////////////////////////////////////////////////////////////////////
/7 CAutoTrackApp initialization

BOOL CAutoTrackApp::InitInstance()

{
// Standard initialization
// If you are not using these features and wish to reduce the size
// of your final executable, you should remove from the following
// the specific initialization routines you do not need.

¥

#ifdef AFXDLL

Enable3dControls () ; // Call this when using MFC in a
shared DLL
¥else

Enable3dControlsStatic(): // Call this when linking to MFC
statically
#endif

LoadStdProfileSettings(); // Load standard INI file options (including

?RU)
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// Register the application's document templates. Document templates
// serve as the connection between documents, frame windows and views.

CSingleDocTemplate* pDocTemplate;
pDocTemplate = new CSingleDocTemplate (
g IDR_MAINFRAME,
RUNTIME_CLASS(CAﬁtoTrackDoc),
RUNTIME CLASS(CMainFrame), // main SDI frame window
RUNTIME CLASS (CAutoTrackView));
AddDocTemplate (pDocTemplate) ;

// Parse command line for standard shell commands, DDE, file open
CCommandLineInfo cmdInfo;
ParseCommandLine (cmdInfo);

// Dispatch commands specified on the command line
if (!ProcessShellCommand(cmdInfo))
return FALSE;

return TRUE;
}

/////////////////////////////////////////////////////////////////////////////
// CAboutDlg dialog used for -App.About. - ) 5

class CAboutDlg : public CDialog
{
public:

CAboutDlg(});

// Dialog Data
//{{AFX_DATA (CAboutDlg)
enum { IDD = IDD_ABOUTBOX };
//}}AFX_DATA

// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CAboutDlg)

protected:

virtual void DoDataExchange (CDataExchange* pDX); // DDX/DDV support
//}}AFX_VIRTUAL

/7 Implementation
protected:
// {{AFX_MSG (CAboutDlg)
// No message handlers
//}}YAFX_MSG
DECLARE’MESSAGE_MAP()
b
CAboutDlg: :CAboutDlg() : CDialog(CAboutDlg::IDD)
{
//{{AFX DATA INIT (CAboutDlg)
//}}AFX DATA INIT

L

void CAboutDlg::DoDataExckange (CDataExchange* pDX)
{

CDialog: :DoDataExchange (pDX) ;

//{{AFX_DATA MAP (CAboutDlg)

//}}AFX_DATA MAP

}

BEGIN_MESSAGE_MAP (CAboutDlg, CDialog)
~//{{AFX_MSG_MAP (CAboutDlg)
// No message handlers



//}}YAFX_MSG_MAP
END_MESSAGE_MAP ()

// App command to run the dialog
void CAutoTrackApp: :OnAppAbout ()
{
CAboutDlg aboutDlg;
aboutDlg.DoModal() ;

}

LLLITTTIII D777 777777 77707777777777777777777777777777777777777777777777777777
/{ CAutoTrackApp commands

77
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// ButoTrackView.h : interface of the CAutoTrackView class

/A
LI11T177777777777777777777777777777777777777777777777777777777777777777777777

class CAutoTrackView : public CView

{

protected: // create from serialization only
CAutoTrackView();
DECLARE DYNCREATE (CAutoTrackView)

/# Attributes
public:
CAutoTrackDoc* GetDocument<();

/! Operations
public:

// Overrides
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CAutoTrackView)

public:
N virtual void OnDraw(CDC* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow (CREATESTRUCT& cs);
protected: D

virtual BOOL OnPreparePrinting(CPrintInfo* pInfo);
virtual void OnBeginPrinting(CDC* pDC, CPrintInfo* pInfo);
virtual void OnEndPrinting(CDC* pDC, CPrintInfo* pInfo);
//}}AFX_VIRTUAL

// Implementation
public:
virtual ~CAutoTrackView();
#ifdef DEBUG
virtual void AssertValid() const;
virtual void Dump (CDumpContext& dc) const;
fendif

protected:

// Generated message map functions

protected:
//{{AFX_MSG (CAutoTrackView)
// NOTE - the ClassWizard will add and remove member functions here.
// DO NOT EDIT what you see in these blocks of generated code !
//}}AFX MSG ‘
DECLARE MESSAGE MAP ()

}i

#ifndef DEBUG // debug version in AutoTrackView.cpp
inline CAutoTrackDoc* CAutoTrackView: :GetDocument ()

. { return (CAutoTrackDoc*)m_pDocument; }

fendif

LIT11777777777777777777777777777777777777777777777777777777777777717777777777
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//:AutoTrackView.cpp : implementation of the CAutoTrackView class

/7

#include "stdafx.h"
#include "AutoTrack.h”

#include "AutoTrackDoc.h"
#include "AutoTrackView.h"

#ifdef DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _ FILE ;
$endif

/)///////////////////////////////////////////////////////////////////////////
// CAutoTrackView

IMPLEMENT DYNCREATE (CAutoTrackView, CView)

BEGIN MESSAGE MAP (CAutoTrackView, CView)

//{{AFX_MSG_MAP (CAutoTrackView)

// NOTE - the ClassWizard will add and remove mapping macros here.
// DO NOT EDIT what you see in these blocks of generated code!
//Y}AFX_MSG_MAP '

// Standard printing commands

ON_COMMAND(ID_FILE PRINT, CView::OnFilePrint)

ON_COMMAND (ID_FILE_PRINT DIRECT, CView::OnFilePrint)

. ON_COMMAND (ID_FILE PRINT PREVIEW, CView::0OnFilePrintPreview)
END_MESSAGE_MAP ()

1777777777077 77717777777777177777777777777777777777777777777777777777777771777
// ChutoTrackView construction/destruction

t

CAutoTrackView: :CAutoTrackView ()
{

// TODO: add construction code here

}

CAutoTrackView: :~CAutoTrackView ()
{t
}F A

QOOL CAutoTrackView: : PreCreateWindow (CREATESTRUCT& cs)

{
// TODO: Modify the Window class or styles here by modifying

// the CREATESTRUCT cs

¢ return CView: :PreCreateWindow(cs);

}

LI111177777777707777777777077777777777770777777777777777770707707707747777777777777
// CRutoTrackView drawing

void CAutoTrackView: :OnDraw(CDC* pDC)

{
CAutoTrackDoc* pDoc = GetDocument () ;
ASSERT_VALID(pDoc):

. // TODO: add draw code for native data here
}
§

[I077777777777777777077777077777707707077770777077770777777777707777777777777777
// CAutoTrackView printing
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BOOL CAutoTrackView: :0OnPreparePrinting(CPrintInfo* pInfo)
{ 1

// default preparation

return DoPreparePrinting(pInfo);

}

void CAutoTrackView::0nBeginPrinting(CDC* /*pDC*/, CPrintInfo* /*pInfo*/)
{ ]

} *

void CAutoTrackView::OnEndPrinting(CDC* /*pDC*/, CPrintInfo* /*pInfo*/)
{

// TODO: add extra initialization before printing

// TODO: add cleanup after printing
}
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// CAutoTrackView diagnostics

#ifdef DEBUG
vdid CAutoTrackView: :AssertValid() const

{
}

CView: :AssertValid();

void CAutoTrackView: :Dump (CDumpContext& dc) const

{

\ CView: :Dump (dc) ;

}

ChutoTrackDoc* CAutoTrackView::GetDocument () // non-debug version is inline

{
ASSERT (m_pDocument->IsKindOf (RUNTIME_ CLASS (CAutoTrackDoc)));

return (CAutoTrackDoc*)m pDocument;

}
dendif //_DEBUG

[1711777777777777777777777777777777777771777777777777777777777777771777777777
"// CAutoTrackView message handlers
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// MainFrm.h : interface of the CMainFrame class

/!
LI1171777777777707777777777777777777777777777777777777777777777777777777717777

class CMainFrame : public CFrameWnd

{

protected: // create from serialization only
CMainFrame ()
DECLARE_DYNCREATE (CMainFrame)

// Attributes
public:

// Operations
public:

// Overrides
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CMainFrame)
virtual BOOL PreCreateWindow {(CREATESTRUCT& cs);
//}}AFX_VIRTUAL

/] Implementation
public:
virtual ~CMainFrame();
#ifdef _DEBUG
virtual void AssertValid({() const;
virtual void Dump(CDumpContext& dc) const;
#endif

protected: // control bar embedded members
CStatusBar m_wndStatusBar:
CToolBar m_wndToolBar;

// Generated message map functions

protected:
//{{AFX_MSG(CMainFrame) i
afx msg int OnCreate(LPCREATESTRUCT"lpCreateStruct);
// NOTE - the ClassWizard will add and remove member functions here.
// DO NOT EDIT what you see in these blocks of generated code!
//}}AFX_MSG
DECLARE_MESSAGE MAP ()

};
'

L1777777777777777777777777777777707777777777777777707777777777777777777777777
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// MainFrm.cpp : implementation of the CMainFrame class

//

#include "stdafx.h"
#include "AutoTrack.h"

#include "MainFrm.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#andef THIS_FILE

static char THIS FILE[] = _ FILE ;
$endif

[I1711777777777700777777777777777777777777777777777777777777777777777777777777

/{ CMainFrame
IMPLEMENT_DYNCREATE(CMainFrame, CFrameWnd)

BEGIN_MESSAGE_MAP(CMainFrame, CFrameWnd)
//{{AFX_MSG_MAP (CMainFrame)
// NOTE - the ClassWizard will add and remove mapping macros here.
// DO NOT EDIT what you see in these blocks of generated code !
ON_WM_CREATE ()
//Y}AFX_MSG_MAP
END_MESSAGE_MAP ()

static UINT indicators[] =
{
ID_SEPARATOR, // status line indicator
ID_INDICATOR_CAPS,
ID INDICATOR_NUM,
ID_INDICATOR_SCRL,
}:

[1177777777777777777777777777777777777777777777777777777777777777777777777777

// CMainFrame construction/destruction

CMainFrame: :CMainFrame () .

{
// TODO: add member initialization code here

}I

CMainFrame: :~CMainFrame ()

{
}

int CMainFrame: :0OnCreate (LPCREATESTRUCT lpCreateStruct)
{
i1f (CFrameWnd::OnCreate(lpCreateStruct) == -1)
return -1;

if (!'m_wndToolBar.Create(this) ||
!m_wndToolBar.LoadToolBar (IDR_MAINFRAME) )
{
TRACEO ("Failed to create toolbar\n");
return -1; // fail to create

}

if (!m_wndStatusBar.Create(this) ||
!m_wndStatusBar.SetIndicators(indicators,
sizeof(indicators)/sizeof (UINT)))

TRACEO ("Failed to create status bar\n");
return -1; // fail to create



}

' // TODO: Remove this if you don't want tool tips or a resizeable toolbar
m_wndToolBar.SetBarStyle(m _wndToolBar.GetBarStyle() |
CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_SIZE DYNAMIC);

// TODO: Delete these three lines if you don't want the toolbar to

// be dockable

m_wndToolBar.EnableDocking (CBRS_ALIGN_ANY);
EnableDocking (CBRS_ALIGN_ANY);
DockControlBar (&m_wndToolBar);

return 0O;

}

BOOL CMainFrame::PreCreateWindow (CREATESTRUCT& cs)

{
// TODO: Modify the Window class or styles here by modifying

// the CREATESTRUCT cs
cs.style=WS_MINIMIZEBOX|WS_SYSMENU|WS_CAPTION|WS_BORDER;

return CFrameWnd::PreCreateWindow (cs);

}
LI771777777777777777777777777777777777777777777777774777777777077777774777777

/ /. CMainFrame diagnostics

#ifdef _DEBUG
void CMainFrame: :AssertValid() const

{
CFrameWnd: :AssertValid():
3 -

void CMainFrame: :Dump (CDumpContext& dc) const

{

}

#endif //_DEBUG .
IPLLTITT777777777777777777777777777777777777777777777777777777777777777777777

// CMainFrame message handlers

CFrameWnd: : Dump (dc) ;
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.
// Input.h : header file
//

111717777777771771777777777777777777777777777777777777777777/777777777777777777
// Input dialog

class Input : public CDialog
{
// Construction
public:
Input (CWnd* pParent = NULL); // standard constructor

// Dialog Data
//{{AFX_DATA (Input)
enum { IDD = IDD_DIALOGZ };
float m_size;
float m_distance;
//}}AFX_DATA

// Overrides
// ClassWizard generated virtual function overrides
// {{AFX_VIRTUAL (Input)
protected:
t virtual void DoDataExchange (CDataExchange* pDX); // DDX/DDV support
//}}AFX_ VIRTUAL

// Implementation
protected:

// Generated message map functions
// {{AFX_MSG (Input)
// NOTE: the ClassWizard will add member functions here
//}}AFX MSG
DECLARE MESSAGE MAP ()
b



// Input.cpp : implementation file
//

#include "stdafx.h"
#include "AutoTrack.h"
#include "Input.h"

$ifdef DEBUG
#define new DEBUG_NEW

#undef THIS_FILE

static char THIS FILE[] = _ FILE_;
ﬁendif

;////////////////////////////////////////////////////////////////////////////
// Input dialog

Input::Input (CWnd* pParent /*=NULL*/)
: CDhialog(Input::IDD, pParent)

¢

: //{{AFX_DATA_INIT (Input)

\ m_size = 320.0f;
m_distance = 320.0f;
//}}AFX_DATA INIT

void Input::DoDataExchange (CDataExchange* pDX)

{

' Chialog: :DoDataExchange (pDX) ;
//{{AFX_DATA MAP (Input)
DDX Text (pDX, IDC_SCRDIST, m_size);
DDV_MinMaxFloat (pDX, m_size, 0.£f, 500.f);
DDX_ Text (pDX, IDC_SCRSIZE, m_distance);
DDV_MinMaxFloat (pDX, m_distance, 0.f, 500.f);
//}YYAFX_DATA MAP

BEGIN_MESSAGE_MAP (Input, CDialog)
] //{{AFX_MSG_MAP (Input)
// NOTE: the ClassWizard will add message map macros here
//}}AFX_MSG_MAP
END _MESSAGE MAP () "
[171077770777777777777077777777770777777777770777777777777777777777777777777777
// Input message handlers
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// SetFrDlg.h : header.file
//

L1117 777777777777770777770777777777777777777777777777777777777777777777777777
// SetFrDlg dialog

class SetFrDlg : public CbPialog
{
// Construction
public:
SetFrDlg(CWnd* pParent = NULL); // standard constructor

// Dialog Data
//{{AFX_DATA(SetFrDlgq)
enum { IDD = IDD DIALOGL };
UINT m_FrameRate;
//}}AFX_DATA

// Overrides
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(SetFrDlg)
t protected:
virtual void DoDataExchange (CDataExchange* pDX); // DDX/DDV sSupport
' //}}AFX_VIRTUAL ' ‘

/? Implementation
protected:

// Generated message map functions
//{{BRFX_MSG(SetFrDlg)

. // NOTE: the ClassWizard“will add member functions here
//}}AFX_MSG

; DECLARE_MESSAGE_MAP ()

}:



// SetFrDlg.cpp : implementation file
//

#include "stdafx.h"
#include "AutoTrack.h"
#include "SetFrDlg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _ FILE ;
#endif
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/! SetFrDlg dialog

SetFrDlg::SetFrDlg (CWnd* pParent /*=NULL*/)
: CDialog(SetFrDlg::IDD, pParent)
{
//{{AFX_DATA_INIT(SetFrDlg)
m_FrameRate = 1; NN
//}}AFX_DATA INIT

void SetFrDlg::DoDataExchange (CDataExchange* pDX)

{
CDialog: :DoDataExchange (pDX) ;

; // {{AFX_DATA MAP (SetFrDlg)

DDX_Text (pDX, IDC_FRVAL, m_FrameRate);
DDV_MinMaxUInt (pDX, m_FrameRate, 1, 30);
//}}AFX_DATA MAP

}

BEGIN_MESSAGE MAP (SetFrDlg, CDialog)
//{{AFX_MSG_MAP (SetFrDlg)
// NOTE: the ClassWizard will add message map macros here
) //} }AFX_MSG_MAP
END_MESSAGE_MAP ()
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// SetFrDlg message handlers
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// TrackingTh.h : header file
//

#ifndef _TrackingTh_

#define _TrackingTh_

class CAutoTrackDoc;
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// TrackingTh thread'

class TrackingTh : public CWinThread
{
DECLARE_DYNCREATE (TrackingTh)
protected:
TrackingTh(); // protected constructor used by dynamic
creation

// Attributes
public:
CAutoTrackDoc* m_pOwner;
BOOL EXIT:
// Oparations
public:
void SetOwner(CAutoTrackDoc* pOwner) {m_pOwner=pOwner;};
void KillThread(): : .
void ClearUpThread();

/'/ Overrides
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(TrackingTh)
public:
i virtual BOOL InitInstance();
virtual int ExitInstance();
virtual int Run{();
' //}}AFX_VIRTUAL

// Implementation
protected:
virtual ~TrackingTh{();
// Generated message map functions
//{{AFX_MSG(TrackingTh)
// NOTE - the ClassWizard will add and remove member functions here.
//}}AFX_MSG
i
DECLARE _MESSAGE MAP ()
}:

)////////////////////////////////////////////////////////////////////////////
#endlf _TrackingTh__



/7 TrackingTh.cpp : implementation file
//
P
$include "stdafx.h"
$include "AutoTrack.h"
$include "TrackingTh.h"
$include "AutoTrackDoc.h"
$include "Input.h"

$ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _ FILE_ ;
#endif

#define LEFT Ox4b
#define RIGHT 0x4d
HANDLE hEventKill;
HANDLE hEventDead;
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// TrackingTh

IMPLEMENT_ DYNCREATE (TrackingTh, CWinThread)

TrackingTh: :TrackingTh{()
t
hEventKill=CreateEvent- (NULL, TRUE, FALSE, NULL) ;
hEventDead=CreateEvent (NULL, TRUE, FALSE, NULL) ;
}

PrackingTh: :~TrackingTh ()
{
CloseHandle (hEventKill) ;
CloseHandle (hEventDead);
}

BOOL TrackingTh::InitInstance()

| // TODO: perform and per-thread initialization here
return TRUE;

}

int TrackingTh::ExitInstance()
{

-~

// TODO: perform any per-thread cleanup here
; return CWinThread::ExitInstance();

}

BEGIN_MESSAGE_MAP (TrackingTh, CWinThread)
X //{{AFX_MSG_MAP (TrackingTh)
// NOTE - the ClassWizard will add and remove mapping macros here.
//} }AFX_MSG_MAP
END_MESSAGE_MAP ()
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// TrackingTh message handlers
int TrackingTh::Run{()
{
if (m_pOwner==NULL)
return (-1);

UINT nWidth;
int nXc;
int nDeltaXc;

. //char nInData;
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Input mInput;
float templ;

float temp2,nStep;
char nOutData;
char indata;

DWORD dwLength;

if (mInput.DoModal ()==IDOK)

{
AfxMessageBox ("Hi");

nWidth=m pOwner->lpbInfoHeader->biWidth;

m_pOwner->ReadRefFrame () ;
m_pOwner->ToGrayScale (m_pOwner->pbFramel) ;
do
{
do
{
m_pOwner->ReadSecondFrame () ;
- m_pOwner->ToGrayScale (m_pOwner->pbFrame2);
. m- pOwner->ComparelImage();
nXc=m_pOwner->FindCentroidOfImage () ;
if(WaitForSingleObject(hEventKill,O)==WAIT_OBJECT_O)“
{
ClearUpThread():
AfxMessageBox ("End tracking thread"):;
return(0);

}

while (nXc==m_pOwner->nRefXc):

if (nXc<m_pOwner->nRefXc)

{
nDeltaXc=(int) (m_pOwner->nRefXc-nXc) ;
templ=(DWORD) (mInput.m distance*nWidth);
temp2=(double) ( (152.78%*mInput.m_size)/templ );

nStep=(LONG) (nDeltaXc*temp2) ;
nOutData=(unsigned char) (nStep) :;
m_pOwner->WriteCommBlock (LEFT) ;
m_pOwner->WriteCommBlock (&nOutData);

}

if (nXc>m pOwner->nRefXc)

{
nDeltaXc=(int) (nXc-m_pOwner->nRefXc) ;
templ=(DWORD) (mInput.m_distance*nWidth);
temp2=(double) ( (152.78%*mInput.m_size)/templ );

nStep=(LONG) (nDeltaXc*temp2) ;
nOutData=(unsigned char) (nStep):;
m_pOwner->WriteCommBlock (RIGHT) ;
m_pOwner->WriteCommBlock (&nQutData);

}
indata=0;
urgeComm (m_pOwner->hCOM2, PURGE_RXCLEAR) ;

do
{
ReadFile ( m_pOwner->hCOM2, &indata, 1, &dwLength, & (m_pOwner-
>0));
if(WaitForSingleObject (hEventKill, 0)==WAIT OBJECT_0)

{
ClearUpThread():
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AfxMessageBox ("End tracking thread");
return(0);
}
}

while (indata==0);

) m_pOwner->ReadRefFrame () ;
m_pOwner->ToGrayScale (m_pOwner->pbFramel) ;

}
while (WaitForSingleObject (hEventKill,OQ)!=WAIT OBJECT 0);

}
ClearUpThread():
AfxMessageBox ("End tracking thread"):;

return 0;

}{/ end function run and return 0

void TrackingTh::KillThread()

{
VERIFY (SetEvent (hEventKill));
SetThreadPriority (THREAD PRIORITY_ ABOVE_NORMAL) ;

//WaitForSingleObject (hEventDead, INFINITE);
) S

void TrackingTh::ClearUpThread()

{
E m_pOwner->m_pTrackingTh=NULL;
pr
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/{ ButoTrackDoc.h : interface of the CAutoTrackDoc class

//
[117777777777117777717177771777777717777777777177777777777777777777177117771777
/7#ifndef _CAutoTrackDoc

//#define _CRutoTrackDoc_

class TrackingTh;
class CaptureTh;
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class CAutoTrackDoc : public CDocument
{
protected: // create from serialization only

CAutoTrackDoc () ;

DECLARE_DYNCREATE (CAutoTrackDoc)

// Attributes
public:
' HWND hWndC;
CaptureTh* m_pCaptureth;
TrackingTh* m_pTrackingTh;
BITMAPINFO* bitMapInfo;
BYTE* pbVideoFormat;
BYTE* pbFramel;
BYTE* pbFrameZ2;
BYTE* pbResultFrame;
RGBQUAD* pRGB;
int nXc;
i int nRefXc;
//WORD nBitPerPixel;
LPBITMAPINFOHEADER lpbInfoHeader;
HANDLE hCOM2;
COMMCONFIG 1lpCC;
OVERLAPPED o;
' char indata;
// Operations
public:
void RGB2GrayScale (BYTE* pbGrayFrame);
' void ReadRefFrame(); -
void ReadSecondFrame():
void ToGrayScale(BYTE* pGrayFrmame);
void Comparelmage():
void Threshold(BYTE* pBuffFrmame);
LONG FindCentroidOfImage ()
BYTE FindMaxPixelValue (BYTE* pBuffFrmame);
' BOOL InitRS232();
BOOL WriteCommBlock (LPSTR lpByte);
int ReadCommBlock(LPSTR lpszBlock, int nMaxLength ):;
BOOL CloseConnection();
// Overrides
i // ClassWizard generated virtual function overrides
// ({AFX_VIRTUAL (CAutoTrackDoc)
public:
virtual BOOL OnNewDocument () ;
virtual void Serialize (CArchive& ar):
//}}AFX_VIRTUAL ‘

// Implementation
public:
virtual ~CAutoTrackDoc():
$ifdef _DEBUG
virtual void AssertValid() const; -
virtual void Dump (CDumpContext& dc) const;
#endif

protected:



static LRESULT CALLBACK VideoFrameCallback{HWND hWnd, LPVIDEOHDR lpVHdr);

// Generated message map functions
prfotected:
// {{AFX_MSG (CAutoTrackDoc)
afx_msg void OnCapture();
afx_msg void OnStopcapture();
afx_msg void OnTrack();
afx _msg void OnStoptrack();
afx_msg void OnCheckdisk();
afx msg void OnSetformat();
afx msg void OnChecktime();
afx msg void OnTestCaptureGrayImage();
afx msg void OnInfo();
afx msg void OnCompare();
afx msg void OnCapthres();
afx _msg void OnInitcom2();
afx msg void OnTest232();
afx_msg void OnCapcolor():
afx msg void OnUpdateStopcapture (CCmdUI* pCmdUI);
afx msg void OnUpdateStoptrack (CCmdUI* pCmdUI);
//}YAFX_MSG .
DECLARE~MESSAGE_MAP()
}a
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//#endif CARutoTrackDoc
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// ButoTrackDoc.cpp : implementation of the CAutoTrackDoc class
.

#include "stdafx.h"
#include "AutoTrack.h"

#include "TrackingTh.h"
#include "CaptureTh.h"

#include "AutoTrackDoc.h"
#ifdef DEBUG

#define new DEBUG_NEW
#undef THIS FILE

static char THIS FILE([] = _FILE ;
#endif

static BYTE* pbBuffer;

static LONG nHeight;

static LONG nWidth;

/////////////////////////////////////////////////////////////////////////////
/1 CAutoTrackDoc -

»

IMPLEMENT DYNCREATE(CAutoTrackDoc, CDocument)

BEGIN_ MESSAGE MAP(CAutoTrackDoc, CDocument)

//{{AFX MSG_MAP (CAutoTrackDoc)

ON COMMAND(ID CAPTURE, OnCapture)

ON COMMAND(ID STOPCAPTURE, OnStopcapture)

ON COMMAND(ID TRACK, OnTrack)

ON COMMAND(ID STOPTRACK, OnStoptrack)
ON_COMMAND(IDM_CHECKDISK, OnCheckdisk)

ON_COMMAND (IDM_SETFORMAT, OnSetformat)

ON_COMMAND (IDM_CHECKTIME, OCnChecktime)
ON_COMMAND (IDM TESTCAPTURE, OnTestCaptureGrayImage)
ON_COMMAND (IDM INFO, OnInfo)

ON_COMMAND (IDM COMPARE, OnCompare)

ON COMMAND(IDM CAPTHRES, OnCapthres)

ON ¢ COMMAND(IDM INITCOMZ2, OnInitcom2)

ON COMMAND(IDM TEST232, OnTest232)

ON COMMAND(IDM CAPCOLOR, OnCapcolor)

ON UPDATE COMMAND  UI(ID_STOPCAPTURE, OnUDdateStopcapture)
ON UPDATE COMMAND UI(ID STOPTRACK, OnUpdateStoptrack)
//Y}AFX_MSG_MAP

END_MESSAGE_MAP ()

am
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// ChAutoTrackDoc construction/destruction

1
CAutoTrackDoc: :CAutoTrackDoc ()
{

// TODO: add one-time construction code here

m_pCaptureth=NULL;
m_pTrackingTh=NULL;

}

b
CAutoTrackDoc: : ~CAutoTrackDoc ()
{

free (pbFramel) ;
free (pbFrame2) ;
free (pbVideoFormat) ;
free (pbResultFrame) ;
CloseHandle (hCOM2) ;



}?

CloseHandle (o.hEvent);

BOOL CAutoTrackDoc: :0OnNewDocument ()

{

if (!CDocument: :OnNewDocument () )
return FALSE;

// TODO: add reinitialization code here
// (SDI documents will reuse this document)

CView* pView;
CWnd* pFrame;
POSITION pos;

BOOL canConnect;

pos=GetFirstViewPosition();
pView=(CView*)GetNextView (pos);
pFrame=pView->GetParentFrame () ;
hWndC =

. capCreateCaptureWindow ("CAPTURE",WS_CHILD|WS_VISIBLE, 10, 35, 300, 300, pFrame-
>GetSafeHwnd (), 0);

//
//

canConnect=capDriverConnect (hWndC, 1) ;

if (canConnect==FALSE)
{

AfxMessageBox ("Can't connect to driver");
return FALSE;

}

CAPSTATUS CapStatus;

get status of capture window
calculate initial size of view

capGetStatus (hWndC, &CapStatus, sizeof (CAPSTATUS) )
:MoveWindow (hWndC, 0, GetSystemMetrics (SM | CYICON), (int)CapStatus.uiImageW

1dth (int)CapStatus.uiImageHeight, FALSE) ;

CRect client,window;

pFrame->GetClientRect {&client) :

pFrame->GetWindowRect (&window) ;

client.right =client.left+window.Width() -client.Width()
+(int)CapStatus.uilmageWidth;

client.bottom=client.top +window.Height()-

client.Height () +(int)CapStatus. uiImageHeight+GetSystemMetrics (SM_CYICON)

+GetSystemMetrics (SM_CYSIZE);

pFrame-

>MoveWindow (client.left,client.top,client.right,client.bottom, TRUE);
pFrame->CenterWindow (NULL) ;

// display video image
// 40=25 fps, 50=20 fps, 67=15 fps

if (capPreviewRate (hWndC, 40))

}

capPreview (hWndC, TRUE) ;

// Set callback function
BOOL bSetCallbackStatus;
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. bSetCallbackStatus=capSetCallbackOnFrame (hWndC, VideoFrameCallback) ;
if (bSetCallbackStatus==FALSE)
{
AfxMessageBox ("Error, can't set callback function");

}

// Access to videoformat header
pbVideoFormat=(BYTE*)malloc (capGetVideoFormatSize (hWndC) *sizeof (BYTE));
if (pbVideoFormat==NULL)
{

AfxMessageBox("Can't allocate memory for 'pbVideoFormat' ");
exit(1);
}

lpbInfoHeader=(LPBITMAPINFOHEADER)pbVideoFormat;

capGetVideoFormat (hWndC, lpbInfoHeader, capGetVideoFormatSize (hWndC) ) ;

PRGB= (RGBQUAD*) (pbVideoFormat+lpbInfoHeader->biSize);
nHeight=1pbInfoHeader->biHeight;

nWidth=1lpbInfoHeader->biWidth;

nRefXc=(int) (nWidth/2) ;

// Allocate memory blocks
pbBuffer=(BYTE*)malloc (lpbInfoHeader- >b1W1dth*lprnfoHeader >biBeight);
if (pbBuffer==NULL)

{
AfxMessageBox("Can't allocate memory for 'pbBuffer' ");

return FALSE;
}

pbFramel=(BYTE*)malloc (lpbInfoHeader->biWidth*lpbInfoHeader->biHeight) ;
if (pbFramel==NULL)
{ -

AfxMessageBox ("Can't allocate memory for 'pbFramel' ");

return FALSE;

}

pbFrame2=(BYTE*)malloc (lpbInfoHeader->biWidth*lpbInfoHeader->biHeight);
if (pbFrame2==NULL)

{ -
AfxMessageBox ("Can't allocate memory for 'pbFrame2' ");

return FALSE;
}

pbResuwltFrame= (BYTE*)malloc(lpbInfoHeader->biWidth*lpbInfoHeader-
>biHeight);
if (pbFrame2==NULL)

{
AfxMessageBox ("Can't allocate memory for 'pbResultFrame' ");

return FALSE;

return TRUE;
}
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// CAutoTrackDoc serialization
void CAutoTrackDoc: :Serialize (CArchive& ar)

{
if (ar.IsStoring())
; {

}

// TODO: add storing code here
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else

// TODO: add loading code here

}

4
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/# CAutoTrackDoc diagnostics

#ifdef _DEBUG
void CAutoTrackDoc: :AssertValid() const

{
}

void CAutoTrackDoc: :Dump (CDumpContext& dc) const
{

}
#endif //_DEBUG

CDocument: :AssertValid();

CDocument: : Dump (dc) ;

////////////////////////////////////////////////////////////////////)////////
// CAutoTrackDoc commands )

L1771 7070 7777777777 777777777777777777777077777777777777777777777/777777777777777
// Start capture video

void CAutoTrackDoc: :0nCapture ()

{ L.
// TODO: Add your command handler code here

m_pCaptureth=(CaptureTh*)AfxBeginThread (RUNTIME CLASS (CaptureTh), THREAD_
PRIORITY_ NORMAL, O, CREATE SUSPENDED),
m_pCaptureth- >SetOwner (this);
m_pCaptureth->ResumeThread();

}
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/7 Stop capture video

void CAutoTrackDoc: :OnStopcapture()

{
// TODO: Add your command handler code here

if(m_pCaptureth!=NULL)

m_pCaptureth->KillThread();
m_pCaptureth=NULL;
}

else
AfxMessageBox ("Now, capture thread doesn't run");

}
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// Start tracking

void CAutoTrackDoc: :OnTrack()
{

// TODO: Add your command handler code here
n_pTrackingTh=(TrackingTh*)AfxBeginThread (RUNTIME_CLASS (TrackingTh), THREAD_ PRI
ORITY_ NORMAL, 0, CREATE SUSPENDED) ;

m pTracklngTh ->SetOwner (this);
m_pTrackingTh->ResumeThread() ;



}
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// Stop tracking

void CAutoTrackDoc: :OnStoptrack()

{ .
// TODO: Add your command handler code here

if (m_pTrackingTh!=NULL)

{
m_pTrackingTh->KillThread();

m_pTrackingTh=NULL;
}

}
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// Check disk space

void CAutoTrackDoc: :OnCheckdisk()

{
// TODO: Add your command handler code here

char driveroot[10]="c:\\";

DWORD
sectorspercluster, bytespersector, numberoffreeclusters, totalnumberofclusters;

BOOL canCheck;
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canCheck=GetDiskFreeSpace (driveroot, &ésectorspercluster, &bytespersector, &number

offreeclusters, &totalnumberofclusters);

if (canCheck==TRUE)

{
char data[1000];

int i=0;
i+=sprintf (data+i, "SectorsPerCluster : %d \n", sectorspercluster);
i+=sprintf (data+i, "BytesPerSector : %d \n",bytespersector);
i+=sprintf (data+i, "TotalFreeClusters : %d \n",numberoffreeclusters);
i+=sprintf (data+i, "TotalFreeSpace : %d
Kbytes\n", (long) (sectorspercluster*bytespersector*numberoffreeclusters)/1000);
' AfxMessageBox (data); .
) .
else

{
AfxMessageBox ("Error invalid drive",MB OK|MB_ICONEXCLAMATION) ;
} .

}
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// Set video format

void CAutoTrackDoc::0OnSetformat ()
{
// TODO: Add your command handler code here

// Disable previous callback function for change format
capSetCallbackOnFrame (hWndC, NULL) ;

CAPDRIVERCAPS CapDrvCaps;
capDriverGetCaps (hWndC, &CapDrvCaps, sizeof (CAPDRIVERCAPS) ) ;

if (CapDrvCaps.fHasDlgVideoFormat)
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capbDlgVideoFormat (hWndC) ;

CView* pView;

CWnd* pFrame;

POSITION pos;
pos=GetFirstViewPosition();
pView=(CView*)GetNextView(pos);
pFrame=pView->GetParentFrame() ;

CAPSTATUS CapStatus;

// get status of capture window
capGetStatus (hWndC, &CapStatus, sizeof (CAPSTATUS) ) ;

: :MoveWindow (hWndC, 0, GetSystemMetrics (SM_CYICON), (int)CapStatus.uiImageWidth, (
int)CapStatus.uilImageHeight, FALSE) ;

CRect client,window;

pFrame->GetClientRect (&client);

pFrame->GetWindowRect (&window) ;

client.right =client. ‘left+window. Wldth() -client.Width{()
+(int)CapStatus.uilmageWidth;

client.bottom=client.top +window. Helght()—
client.Height()+(int)CapStatus.uiImageHeight+GetSystemMetrics(SM_CYICON) +GetSy
stemMetrics (SM _CYSIZE);

pFrame->MoveWindow(client.left,client.top,client.right,client.bottom, TRUE) ;

pFrame->CenterWindow (NULL) ;

// Disable previous allocate memmory block
free (pbFramel);

free (pbFrame2)’;

free (pbVideoFormat) ;

free (pbResultFrame) ;

// Set callback function again
BOOL bSetCallbackStatus; -

bSetCallbackStatus=capSétCallbackOnFrame(hWndC,VideoFrameCallback);
if (bSetCallbackStatus==FALSE)
{
AfxMessageBox ("Error, can't set callpgck function"):;

}

// Access to videoformat header for image changed
pbVideoFormat=(BYTE*)malloc (capGetVideoFormatSize (hWndC) *sizeof (BYTE));
if (pbVideoFormat==NULL)

{
AfxMessageBox("Can't allocate memory for 'pbVideoFormat' ");
exit (1);

}

lpbInfoHeader=(LPBITMAPINFOHEADER) pbVideoFormat;
capGetVideoFormat (hWndC, lpbInfoHeader, capGetVideoFormatSize (hWndC) ) ;
PRGB= (RGBQUAD*) (pbVideoFormat+lpbInfoHeader->biSize);

// Allocate memory blocks and handle error for allocate memory
pbBuffer=(BYTE*)malloc (lpbInfoHeader->biWidth*1pbInfoHeader->biHeight);
if (pbBuffer==NULL)
{

AfxMessageBox ("Can't allocate memory for 'pbBuffer' ");

exit(1l);
}

pbFramel=(BYTE*)malloc(lpbInfoHeader->biWidth*lpbInfolHeader->biHeight) ;
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if (pbFramel==NULL)

{
AfxMessageBox ("Can't allocate memory for 'pbFramel' ");

exit (1)
}

pbFrame2=(BYTE*)malloc(lpbInfoHeader->biWidth*lpbInfoHeader->biHeight);
if (pbFrame2==NULL)

{
AfxMessageBox ("Can't allocate memory for 'pbFrame2' ");

exit(1l);
}

pbResultFrame=(BYTE*)malloc (lpbInfoHeader->biWidth*1lpbInfoHeader-

>biHeight);
if (pbFrame2==NULL)

{
AfxMessageBox("Can't allocate memory for 'pbResultFrame' ");

exit(1l):;

}

nHeight=lpbInfoHeader->biHeight;
nWidth=lpbInfoHeader->biWidth;
nRefXc=(int) (nWidth/2);

}
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/// Check time and date

void CAutoTrackDoc::0OnChecktime ()
L
// TODO: Add your command handler code here

CTime Time;
Time=CTime: :GetCurrentTime(); . N
CString strTime=Time.Format ("The current date is: %d %B %Y\n The current

time is: %H:%M");

AfxMessageBox (strTime,MB_OK|MB_ICONEXCLAMATION) ;
} .
2////////////////////////////////////////////////////////////////////////////
// Test capture gray scale image

void CAutoTrackDoc: :0OnTestCaptureGrayImage ()

{
// TODO: Add your command handler code here

ReadRefFrame() ;
ToGrayScale (pbFramel) ;
RGB2GrayScale (pbFramel) ;

}
/////////////////////////////////////////////////////////////////////////////

// Read reference frame

void CAutoTrackbDoc: :ReadRefFrame ()

{
capGrabFrame (hWndC) ;
memcpy (pbFramel, pbBuffer, sizeof (BYTE) *nWidth*nHeight) ;

capPreview (hWndC, TRUE) ;
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3

}
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// Callback function

LRFSULT CALLBACK CAutoTrackDoc: :VideoFrameCallback (HWND hWnd, LPVIDEOHDR
1pVHdr)
{

DWORD 1i;

for (i=0; i< (DWORD) (nWidth*nHeight); i++)
{

pbBuffer(i]=1pVHdr~->lpData(i];
}

return 0;

3

}
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// Check video format

void CAutoTrackDoc::0nInfo ()

{
// TODO: Add your command handler code here

char data([500];
int index=0;

index+=sprintf (data+index, "nBitPerPixel : %d\n",lpbInfoHeader-
>biBitCount) ; T
index+=sprintf (data+index, "nHeight : %d\n",nHeight);
index+=sprintf (data+index, "nWidth : %d\n",nWidth):;
% index+=sprintf (data+index, "nRefXc : %d\n",nRefXc);
AfxMessageBox (data) ;

}
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// Transform to gray scal

void CAutoTrackDoc::ToGrayScale(BYTE* pbGrayFrame)
{

BYTE bBuffer;

DWORD 1i;

for (i=0; i< (DWORD)lpbInfoHeader->biWidth*lpbInfoHeader->biHeight; i++)
{ .
bBuffer=(BYTE)
((0.30f* (float) (pRGB[pbGrayFrame(i]].rgbRed )+
(0.59f* (float) (pPRGB [pbGrayFrame (i] ] .rgbGreen) )+
(0.11f* (float) (pRGB[pbGrayFrame[i]].rgbBlue )}))
pbGrayFrame [i]=bBuffer;

.
’

¥
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// Save gray scale image file

void CAutoTrackDoc::RGB2GrayScale (BYTE* pbGrayFrame)
¢

BITMAPFILEHEADER bmfilehd;
RGBQUAD rgbtable([256];
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for(int a=0;a<256;a++)

{
rgbtable[a].rgbBlue=a;
rgbtable{a].rgbGreen=a;
rgbtable[a].rgbRed=a;
rgbtable{a] .rgbReserved=0;

}

lpbInfoHeader->biClrUsed=256;
lpbInfoHeader->biClrImportant=256;
bmfilehd.bfType=0x4d42;

bmfilehd.bfSize=0;

bmfilehd.bfReservedl=0;
bmfilehd.bfReserved2=0;
bmfilehd.bfOffBits=sizeof (BITMAPFILEHEADER) ;

CFile bmp;
CString PathName;
CFileDialog* FSaveDlg;

FSaveDlg = new CFileDialog(FALSE, "BMP","",
OFN_OVERWRITEPROMPT | OFN_HIDEREADONLY, .
"BMP (*.bmp) |*.bmp|All Files(*.*)|*.*||");

if (FSaveDlg->DoModal () ==IDOK)

{
PathName = FSaveDlg->GetPathName () ;

bmp.Open (PathName, CFile: :modeCreate|CFile: :modeWrite, NULL) ;
bmp.Write(&bmfilehd, sizeof (BITMAPFILEKEADER)) ;
bmp.Write(lpbInfoHeader, sizeof (BITMAPINFOREADER)) ;

bmp.Write (&rgbtable, 256*sizeof (RGBQUAD) ) ;

bmp.Write (pbGrayFrame, lpbInfoHeader->biWidth*lpbInfoHeader->biHeight) ;

}

. delete FSaveDlg;
} .
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// Test compare two image

void CAutoTrackDoc: :OnCompare ()
{
// TODO: Add your command handler code here

ReadRefFrame () ;
ToGrayScale (pbFramel) ;

AfxMessageBox ("To read second frame");

ReadSecondFrame () ;
ToGrayScale (pbFrame2) ;

CompareImage();

RGB2GrayScale (pbResultFrame); *

nXc=FindCentroidOfImage () ; .
char data[500];

int index=0;

index+=sprintf (data+index, "nBitPerPixel : 3d\n", lpbInfoHeader->biBitCount) ;
index+=sprintf (data+index, "nHeight : %d\n",nHeight);



index+=sprintf (data+index, "nWidth : %d\n",nWidth);
index+=sprintf (data+index, "nXc : %d\n",nXc):
AfxMessageBox (data);

}
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// Compare two image

vqid CAutoTrackDoc: :ComparelImage ()

{
DWORD 1i;
BYTE pBuf;

for (i=0; i< (DWORD) (nWidth*nHeight); i++)

{
pBuf=255-abs (pbFramel [i]-pbFrame2[i]);

if ( pBuf> 200)
{

}
.else

{
}

pbResultFrame([i]=255;

pbResultFrame(i]=0;

}
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// Read second frame to compare

void CAutoTrackDoc: :ReadSecondFrame ()

{
DWORD 1i;

capGrabFrame (hWndC) ;

for (i=0; i< (DWORD) (nWidth*nHeight); i++)

{
pbFrame2 [i]=pbBuffer{i]:;

}

capPreview (hWndC, TRUE) ;

}
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// Find centroid of result image

LONG CAutoTrackDoc::FindCentroidOfImage ()

LONG Xc, Yc;
DWORD nArea;
DWORD Xco, Yco;

Xc=0;
Yc=0;
nArea=0;

for (Yco=0; Yco<(DWORD)abs (nHeight); Yco++)
for (Xco=0; Xco<(DWORD)nWidth; Xco++)

{
if (pbResultFrame[Yco*nWidth+Xco]<100)
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Xc=Xc+Xco;
//Yc=Yc+Yco;
nArea++;

}

if (Xc==0)

{
Xc=(LONG) (nWidth/2);

//Yc=(LONG)nHeight/2;
nArea=1;

}
Xc=(LONG) (Xc/nArea) ;

return Xc;

}
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// Threshold image

void CAutoTrackDoc::Threshold(BYTE* pbBuffFrame)

{
DWORD Xco, Yco;

for (Yco=0; Yco<(DWORD)abs (nHeight); Yco++)
for (Xco=0; Xco< (DWORD)nWidth; Xco++)

{
if (pbBuffFrame[Yco*nWidth+Xco]>125)

pbBuffFrame[Yco*nWidth+Xco]=255;

}
else

{
}

pbBuffFrame [Yco*nWidth+Xco]=0;

}
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// Find maximum pixel value -

BYTE CAutoTrackDoc::FindMaxPixelValue (BYTE* pbBuffFrame)

{
DWORD Xco, Yco;
BYTE MAX;

MAX=0;

for (Yco=0; Yco<(DWORD)abs (nHeight); Yco++)
{ for (Xco=0; Xco<(DWORD)nWidth; Xco++)
; { %f (pbBuffFrame [Yco*nWidth+Xco] >MAX)
MAX=pbBuffFrame{Yco*nWidth+Xco];



177777777777 7777077707777777077777777777777777777777777777777777777777777777777
// Test threshold image and save to file

vold CRutoTrackDoc: :0OnCapthres ()

{
// TODO: Add your command handler code here

ReadRefFrame() ;
ToGrayScale (pbFramel) ;
Threshold (pbFramel);
RGB2GrayScale (pbFramel) ;

}
[1177711717777777777777777777777177777777777770777777777777777077777777777777

// Initial communication port2, must be initial before run tracking

BOOL CAutoTrackDoc::InitRS232()
{

BOOL fSuccess;
COMMCONFIG CC;
CView* p_View;
CWnd* p_frame;
POSITION pes;
DWORD dwSize;

hCOM2 = CreateFile("COM2",
GENERIC READ | GENERIC_WRITE,
0, /* comm devices must be opened
w/exclusive-access */ .
NULL, /* nc security attrs */
OPEN_EXISTING, /* comm devices must use
OPEN_EXISTING */
FILE FLAG_OVERLAPPED, /* overlapped I/0 */
NULL /* hTemplate must be NULL for comm
devices */

) .
if (hCOM2 == INVALID HANDLE VALUE)

{
AfxMessageBox ("ERROR, can't create handle for COM2");
4 return FALSE;
} Icd

; o.hEvent = CreateEvent ( NULL, // no security
TRUE, // explicit reset req
FALSE, // initial event reset

NULL )} ; // no name

if (o.hEvent==NULL)

{ .
AfoeséégeBox("ERROR, can't create handle for EVENT"):;
return FALSE;

}

pos=GetFirstViewPosition();
p_View=(CView*)GetNextView(pos);
p_frame=p_View—>GetParentFrame();

dwSize=sizeof (COMMCONFIG) ;
GetCommConfig (hCOM2, &CC, &dwSize );
CommConfigDialog ("COM2",p frame->GetSafeHwnd(}, &CC);
fSuccess=SetCommConfig (hCOM2, &CC, dwSize);

if (!fSuccess)
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//
//
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AfxMessageBox ("ERROR, can't open dlg");
return FALSE;

return TRUE;

BOOL CAutoTrackDoc::WriteCommBlock (LPSTR lpByte)

Description:
Writes a block of data to the COM port

Parameters:
BYTE *pByte
pointer to data to write to port

Win-32 Porting Issues:
- WriteComm() has been replaced by WriteFile() in Win-32.
- Overlapped I/0 has not been implemented.

BOOL CAutoTrackDoc: :WriteCommBlock (LPSTR lpByte)

{

BOOL fWriteStat ;
DWCRD dwBytesWritten ;

fWriteStat = WriteFile(hCOMZ,lpByte,l,&deytesWritten,NULL) ;
if (!fWriteStat)
{
' AfxMessageBox ("Can't write COM2");
return (FALSE);

else .

//AfxMessageBox ("Write COM2 success");
}

return (TRUE);

- - — ———————— o —— o > T 2 T S Bk 8 A S e P B o o b e T = e . —————— — — —— — ——— ——— —

int CAutoTrackDoc::ReadCommBlock (LPSTR lpszBlock, int nMaxLength )

Description:
Reads a block from the COM port and stuffs it into
the provided buffer.

int nMaxLength
max length of block to read

Win-32 Porting Issues:
- ReadComm () has been replaced by ReadFile() in Win-32.
- Overlapped I/0 has been implemented.

int CAutoTrackDoc: :ReadCommBlock (LPSTR lpszBlock, int nMaxLength )

BOOL fReadStat;



COMSTAT ComStat ;
DWORD dwLength;
DWORD dwErrorFlags;

// only try to read number of bytes in queue
ClearCommError (hCOM2, &dwErrorFlags, &ComStat ) ;
dwLength = min( (DWORD) nMaxLength, ComStat.cbInQue ) ;

if (dwLength > 0)

{
fReadStat = ReadFile( hCOM2, lpszBlock,dwLength, &dwLength, NULL) ;
if (!fReadStat)
{

}

AfxMessageBox("Can't read from com2");

}

else
{

}

AfxMessageBox ("Not avaialbe data on com2");

return ( dwLength ) ;
1

/////////////////////////////////////////////////////////////////////////////
// Close connection from rs232

BOOL CAutoTrackDoc: :CloseConnection ()
{
// purge any outstanding reads/writes and close device handle

if( ( PurgeComm(hCOM2, PURGE_TXABORT | PURGE_RXABORT |
PURGE_TXCLEAR | PURGE_RXCLEAR ) )&&
( CloseHandle (hCOM2) )

)
return TRUE;

else ’
return FALSE;

L1171 177017777777777777707777771777777777777707777777777777171777777777777777

// Handle function of menu initial comm?2

void CAutoTrackDoc: :OnInitcom2 ()

{
// TODO: Add your command handler code here
BOOL fSuccess;

fSuccess=InitRS232();
if (!£fSuccess)

{
}

else

{

AfxMessageBox ("ERROR, Initialize commport2 failed");

AfxMessageBox ("Initial success");‘

} -



void CAutoTrackDoc: :0OnTest232 ()

{

}

' // TODO: Add your command handler code here
char m=20;

DWORD dwLength;
indata=0;

PurgeComm (hCOM2, PURGE_RXCLEAR) ;
WriteCommBlock (&m) ;

do
{

}
while (indata==0);

ReadFile( hCOM2,&indata, 1, &dwLength, &o0);

char data{l1000];
int i=0;

i+=sprintf (data+i, "Data : %c \n",indata);
AfxMessageBox{data);

void CAutoTrackDoc: :OnCapcolor ()

{

}

// TODO: Add your command handler code here

void CAutoTrackDoc: :OnUpdateStopcapture (CCmdUI* pCmdUI)

{

L

// TODO: Add your command update UI handler code here
pCmdUI->Enable (m_pCaptureth!=NULL);

void CAutoTrackDoc: :OnUpdateStoptrack (CCmdUI* pCmdUI)

// TODO: Add your command update UI handler code here
pCmdUI->Enable (m_pTrackingTh!=NULL) ;
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; FILENAME

; DESCRIPTION
;EXCITATION
; TX-RX MODE
; HARDWARE
;ASSEMBLER

; SUBJECT

o ok ok e ke e e e ok ok ok e e e e ok ok e e e e ok e e e e e e e e ok ok ok e ok ok ek ke e e e ek ok ok ke ko ke k
; PROGRAM

NUMSTEP:

TURN:

CASEl:

CASE2:

LEFT:

LEFT1:

EXIT1:

RIGHT:

RIGHT1:

EXIT2:

PROJ.ASM -
CONTROL STEPPING MOTOR
TWO-STEP EXCITATION

MODE1 (8 BIT UART) BAUDRATE = 9600 BIT/S

STEPPING MOTOR
SXA51
PROJECT I&II

ORG 0000H

MOV R2, #99H
MOV P1,R2

MOV PCON, #00H
MOV SCON, #50H
MOV TMOD, #20H
MOV TH1, #OFDH

SETB TR1

JNB RI,NUMSTEP
CLR RI

MOV A, SBUF
MOV R3,2

JNB RI, TURN
CLR RI

MOV A, SBUF

; CHOOSE THE DIRECTION OF ROTATE

CINE A, #04BH,CASE2

LCALL LEFT
LCALL TX
SJMP NUMSTEP

;ROTATE LEFT

CJIJNE A, #04DH, NUMSTEP

LCALL RIGHT
LCALL TX
SJMP NUMSTEP

; STEPPING MOTOR CONTROL
MOV A,R3

SUBB* A, #01H
JBC CY, EXIT1

MOV A,R2
RL A
MOV R2,A

ANL A, #0FH
LCALL SEND_PORT1
DJNZ R3,LEFT1
RET

MoV A,R3
SUBB A, #01H
JBC CY,EXIT2

MOV A,R2
RR A
MOV R2,A

ANL A, #0FH
LCALL SEND_PORT1
DJNZ R3,RIGHT1
RET

+ROTATE RIGHT

PART

;MAKE 4 BIT VALUE

/UNTIL COUNTER=0

;MAKE 4 BIT VALUE

;UNTIL COUNTER=0
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; SEND DATA TO PORT1
; MAKE PULSE SIGNAL WHICH F=134 HZ

SEND_PORT1: MOV P1,A ;START TO ROTATE
MOV R1, #0AH ;LOAD APPROPRIATE VALUE TO ROTATE MOTOR
DELAY: MOV RO, #83
DEL: NOP
NOP

DJNZ RO,DEL
DJNZ R1,DELAY
RET

; SEND INFORMATION BACK TO RS-232

TX: MOV A,#05H ; SEND ASCII“O05H”TO PC
MOV SBUF,A
WAIT: JNB TI,WAIT
CLR TI
RET

END
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