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BBF.J(EHHE 

PacnpocTJ)aHeID'le nepCOlla.JlbHblX KOMilbKITepoe B BOCbMH,!1eCSITl,IX roJJaX H' 

B nepBYI) oqepe.zn,, paCIDHpeID'le B03MOJDIOCTen rpa~H9eCKHX HHTep(fleACOB 

npHBeJIO HaC B 1987 r. K HaMepemro HCilOJlb30BaTb nepcoHaJlbHble KOMilbJJTepl:l 

KJiaCca AT286 H 386 ,/lJifl OOpaOOTKH H300pallteHHA c BaKYYMHb!X HJIH 

TBep.noTeJibHblX TI3C TeJieBH3HOHHl,lX KaMep B ps:i,ne aa,naq 

3KcnepHMeHTa.JlbHOA ~H3HKH murn ) ' B Ul{(JlpoBOA HHTel)(flepoMeTPHH 

OiHCTHTVT npOOJieM H3MepeHHA CAH, BparncJia.sa ) , a Ta.Kllte B HeKOTOPl:lX 

TIPHKJia.,/lHblX HCCJie,/lOBaID'lflX, B \JaCTHOCTH, B MeJlHUl{He. llJifl 9Toro 
' . ' ,,· , 

nOTpeCloBaJIOCb BbinOJIID'ITb paapaCloTKH COOTBeTCTBVk)JllID{ BCTa.BHblX MOJlVJien B 

PC. nepeoA paapaOOTKOA ·raKoro po,na ONJI MOJlVJlb BH,/leonaMflTH FS-4 /l I, 

KOTOpl,11-\ oOecne9HBaJI TOJibKO xpaHeID'le BBe,/leHHblX B 01.l}{ll!POBaHHOM BH,/le 

l1300palltefil'IA, ,/lOCTyn K PC H BI,iBO,/l Ha ,/lHCnJien. TipH 9TOM npe,nnoJiaraJIOCb, 

9TO npeoC5pa30BaID'le BH,/leocHrHaJia B Ul{ll!POBYD ~PHY BbinOJIHfleTCfl JIHC5o 

Henocpe,/lCTBeHHO B TB-KaMepe, JIHC50 B npoMeJICYT09HOM HHTep(flence. B ,/laHHOA 

paCloTe OID!ca.H MO.llVJlb FGR4, Bl,IIlOJIHSOOlllJ,IA' see W{HKUl{H BH,/lOOHHTep¢lenca 

( FRAME GRABBER ) , a HMeHHO: 01.U1~poBKV BH,/leOCHrHaJia (8 paaps:i,nOB), 

3aID!Cb Ol.U11l!POBaHHOro H300palltefil'lfl B o,m,rn H3 qeThlpeX OJIOKOB BlUlOOIJaMflTH 

eMKOCTbD 256X256X8 OHT KaJ!tJl!,IA, 9TeHHe HJIH 38.nHCb ,/laHHl:lX H300palltefil'lfl 

qepea WHHY PC ,/lJifl HX OOpaOOTKH B KOMilbDTepe HJIH B cneumJibHOM BCTaBHOM 

MOJ!YJie Ha OCHOBe 1.U11l!POBOro CHrHaJibHOro npoueccopa 12 , 3/ H, HaKOHeu, 

Bl,IBO,/l Ha ,/lHcnJien (rpa~H9ecKoe H300palltefil'le, crettepHposaHHoe BCTpoeHHl:lM 

rpa~H9eCKHM ,/lHCnJieIDil,IM KOH11)0JIJiepoM (GDC) NEC 7220A /S/, MOJlteT C5!:lTb 

HaJIOJlteHo (OVERLAY) Ha OUl{ll!POBaHHYD KapTHHKY C TB-KaMepl:l ). 



OOHC.AHHE HOJlY.ISI FGR4 
' 

Mo,nyJib pasMemeH Ha lIBYX nna,ax, coe.11HHeHHhlX pas'beMoM, samooeT s 

lq)eRTe PC ,llBe n03HUIDf H HCnOJ!b3yeT Ha unrne PC-bus 0.llHH 80CbMHpa3pSUIHJ,IA 

Ka.Ha.JI (a,llpeca- AO-A19; J:taHHble- DO-D7; ynpaBJ!SlDl!lHe CHrHaJll,I- IORD, IOWR, 

HERD, MEWR, IOCHRDY, RESET}. 

MO,nyJ!b ,BKJOOt.faeT 8 Ce<5SI CJ!e.llY[RllHe OCHOBJ-We OJIOKH (CM. PHC.1.}: 

ADC- OJIOK OUH(JlpoBKH BH,lleQCHrHaJJa, BblnOnHeHHbltl Ha MHKPQCXeMe AD 9502 

$HpMH Analog Devices 161. 

RAM-DAC- OJIOK (f)OpMHpOBaH.HSI RGB BH,lleQCHrHaJJa .llJISI .llHCnJieSI, co11eJ)llann,m 

Ta.OJ!HUY UBeTOB look-up table ( LUT}, pernCTpli OL1-0L15 H TPH AUil. 

BJIOK BlinOJIHeH Ha MHKpOCXeMe ADV 478 ~ Analog Devices 161, 

MOICHO HCnOJ!b30BaTb Ta.KJ:e ee aHaJiorH (HanpHMep, Brooktree Bt478} • 

VIDEO PORT CONTROL- KOHTPQJIJiep 3anHCH OUH(JlpoBaHHOro BH,lleocHrHana H 

qreH.HSI OJIOKa J:taHHhlX H300paJlteH.HSI llJISI BliBO,l:ta Ha ,llHCnJieA. KOHTPOJIJiep 

co11epmrr CTa.TYCI-WA perncrp FGR4 H perncrp!i KOOP.llHHaT Xo, Yo. 

ACOUNT+AMUX- cqeT~ aJ1peCOB CTPOK H300paJlteH.HSI H MyJibTHnJieKcop aJ1PeCOB 

CTPOK H CTOJIOUOB, nOCTyJ'JaJlllHX HJIH OT cqeTqJ,fKa, HJIH OT PC-bus. 

FRAME MEMORY- AByxnopTOBYJO Bl.1,lleonaMl!Tb, npe,llHa3Ha'-leHHYJO llJISI xpaHeH.HSI 

J:taHJ-WX qeTHpex .H300paJlteHHA (qeTHpe Ka.PTHHKH no 256x256x8 OHT 

Kal!C,llaSI}. BJIOK BlinOJIHeH Ha MHKpOCXeMax Fujitsu MB 81461 141• 

OVERLAY MEMORY- IBMSITb llJISI xpaHeH.HSI OVERLAY rpa$.HKH, reHepupyeMOA GDC 

(OllHa nJIOCKOCTb eMKOCTbD 512K0HT}. 

CONFIG. REG. - perncTP BliOOpa OJIOKa BH,llOOIBMSIT.H (pa3pSIJ1 0, 1- 3anHCb OT 

PC , pa3pSIJ1 2, 3- qTeH.He B PC, pa3pSIJ1 4, 5- sarrnch BHlleocHrHana, 

pa3pSIJ1 6,7- qTeH.He Ha .llHCnJien} 

ARBITER- apOHTP, ooecneqJ,fsanmm pacnpe11eJieH.He llOCTyna K BHllOOIBMSIT.H OT 

Tpex .HCTOqHJ.iKOB sanpoca co CJ!eJ1YDlllHM qepe11osaH.HeM npHOP.HTeToB: 

REFRESH; VIDEO DATA; PC-bus. BJIOK Ta.lO!te opraH.H3yeT BlinOJIHeH.He 

COOTBeTCTBYDmero UHKJia IlaMSIT.H, 
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GDC- onoK rpalJ)WiecKOro ,llHcnneAHoro KOHTJ)Onnepa, npe.zua3Ha'-leHHJm .!lnsi: 

IJ)opMaTHJ)OBaHHSI ,!laHHIDC H30C5J'.)aZeHHSI H CHHXPC)HH3aUHH HX 81.BO,!la H3 

BH,!leona.MSITH Ha ,llHCnneA 8 CO'-leTaHHH C HanozeHHOA rpalJ)HKoA, a raia:e 

,!lnSI reHepaUHH rpalJ)HKH 8 OVERLAY MEMORY. 

PC-bus INTERFACE- IDITeplJ)eACHIDt OnoK, OOecne'-IHBaDllHA ,!lOCTyn K perHCTpaM 

FGR4, BCTj'.)OeHH!.M perHCTpaM GDC, perHCTpaM 8 RAM-DAC ( OLx H LUT) 

HK na.MSITH FRAME MEMORY. IDrreplJ)eAc .llewHIJ)pHPVeT H 81.nOJIHSleT KOMaH,llN 

ynpasneHHsi: BBO.!lOM/8!.BO.!lOM B nopT H '-ITeHHSl/3anHCH B FRAME MEMORY no 

cneJlYD[[IHM a,!lpeCaM: 

i KOMaH.na !a,!lpec I cl>YHK41,rn 

210 
IOR I 211 

212 
218-
21F 

210 
IOW I 211 

212 
213 
218-
21F 

'-!TeHHe perHCTpa COCTOSIHHSI GDC 
'-ITeHHe perHCTpa ,!laHHIDC GDC . 
'-ITeHHe perHCTpa COCTOSIHHSI FGR4 (VSYNC;EFV) 
'-ITeHHe perHCTpa LUTH perHCTJ'.)08 OLx RAM~DAC 

3anHCb KOMaH.!l B GDC 
3anHCb na.paMeTJ)OB B GDC 
3aIDfCb B perHCTp KOHIJ)HrypaUHH FGR~ 
3anHCb B perHCTp ynpasneHHSI B~AeonopTOM 
3aIDfCb B perHCTpN H LUT onoKa RAM-DAC 

E0000-1 '-ITeHHe ,!laHHUX H3 onoKa FRAME MEMORY, BblC5paHHoro 
HERD EFFFF I no a,!lpecy B pa3pSl,!laX 2,3 perHCTpa KOHIJ)HrypaUHH 

EOOOO- i 3aIDfCb ,!laHHIDC 8 onoK FRAME MEMORY, BblOpamnm 
MEMW EFFFF I no a,!lpecv B pa3pSl,!laX O, 1 perHCTpa KOHIJ)Hrypawm 

OPrAHH3AUIDI WOOJlA HAJlHCillIER 

FGR4 Il03BOnsi:eT BblBO,llHTb Ha ,llHCnneA He TOnbKO H300pallteHHe, 

xpaHSil!leeCSI B FRAME MEMORY HnH nocTynaanee OT onoKa OUH(IJp()BKH, HO H 

rpa$HKV 113 OVERLAY MEMORY. f'palJ)HKY MOltHO reHepHJ)OBaTb B GDC HnH 8 PC, 

'-!TO nOJBOTlSleT paOOTaTb C O,!lHHM MOHHTOpoM. 
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f:: OL1 ::;::: OL2 ~ OL3 

PTC.2. llpHMep IJJOPMHPOBaHHSI Ka,!lpa 

Ka,!lp Ha 3KpaHe IJ)opMHJ)yeTCSI cneJlYD[[IHM 00pa30M (CM. PHC.2.) Pa3Mep 

nonHoro Ka,!lpa onpe,!lensi:eT GDC no nporpaMMHo sae11eHHi.M na.paMeTpaM (Hanp., 

3,84x288 pixel). BHVTPH 3Toro ·nonsi: no napaMeTpaM x0, Y0 , onpe,!lenSIIXllHM 

nonOliCeHHe neooro aepXHero yr.na, BNBO.!lHTCSI H30C5pallteHHe pa3MepoM 256x256 

pixel. uaera H300pallteHHSI onpe11eneHi. co.!lepimMl,IM LUT. none Ka,!lpa BHe 

H300pallteHHsi: HMeeT uaeT, onpe.lleneHHJm co11ep,mMmt perncTpa OL1. Jlnsi: 

rpalJ)HKH J,13 OVERLAY MEMORY UBeT saiiaeTcsi: BHe H300pallteHHSI perHCTpOM OL2 H 

BHYTPH- perHCTJ)OM OL3.8Ce UBera J.13 na.nHT()ll 16M UBeTHOCTeA. 

IIO.l(IUI'OBKA HO.llY JI.SI K · PAIDTE 

nocne BKJOO'-leHHSI PC co BCTJ)OeHH!.M MOJlVneM FGR4 B!.nOnHSleTCSI ero 

HHHUJ,lanH3aUHSI, 3aKJIDtlallllaSICSI B BblnonHeH~~ cneAYIOll!~X nporpaMMHblX 

OnOKOB! 1. HHHl{HanH3aUHSI GDC. 3arpy3Ka KOMaH.ll H na.paMeTJ'.)08 

CHHXJX)HH3aUHH Bi.BO,!la Ha ,llHCnneA H O'-IHCTKH OVERLAY MEMORY/51. 
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2. ~ffi!Cb LUTH OL perHCTPOB RAM-DAC f 6f. 

3. 3arpy31ta perncrpcm: KOH!f)Hrypamrn, Koop.mrnar x0, Y0 H 

ynpaBJieHHa B~AeonopToM. 

4. OtffiCTKa Bcex OJIOKOB FRAME MEMORY. 

nocne HHHl.(Ha.RH3aI.Um ynpaBJieHHe pa.OOTo~ Mo,nyna OCY!lleCTBJiaerca 

CO,lleJ)lfflMliM perHc-rpoB KOH!f)Hrypamrn H ynpaBJieHHa. ~YHKUIDI perncrpa 

ynpa.BJieHHa cJieJlYD!lHe: 

!pa.SPMl3HatfeHHe! lf>YHKUHa 

0 

2 

3 

' 1 

0 

0 

0 

0 

oe3ycnoBHHA nepexon B PaHM Bl,IBO.Zla Ha ~cnneA 
H300pa.JreHHa, XJ)a.HS1111eroca B B!,10paHHOM OJIOKe 
B~eonaMaTH, He3aBHCHMO OT pa.3pMOB 1-3 

B 3aB0CHMOCTH OT J)a3PMOB 1-3 

nocne cne.llYDllero Ka.npoooro cHHxpoHMnYJ!bca (CKC) l 
BJ,UIORHaeTCSI Bl:lBO.ll Ha ~cnneA 0300paJP:eHHa 03 ! 
CMOKa OUHIPPOBKU I 

B ~B0CHMOCT0 OT pa.3pMOB 2,3 

nocne CKC 3an0Cb 0300J)a.ZeHHA, nOCTyna.rlllIDC 03 
OJIOKa OUHIPPOBKH B B!,10pa.HHl>IA OJIOK B~eonaMaT0, 
0 ux Bl,IBOJl.Ha ~cnneA 

OKOHtBHHe 3an0C0 0300pazeHHA nocne CKC 

B coqeraHHU c pa.3pMOM 2 (O) nocne 3an0c0 
nonHoro Kanpa npo0cxonur OCTaHOB 3an0e0 

B 3a.B0CHMOCT0 OT pa.3pa,Zla 2 

nPOf'PAl+nlOB 06BCIIB'IBHHB 

.nna pa.OOTN C MO.ztYJieM FGR4 01.m pa.3pa.00Ta.H HHTepa.KTHBHblA nporpa.MMHNA 

naKeT !HAGEMAN. nporpa.MMN HanlicaHN Ha a3NKe TURBO BASIC. flaKeT BKJOOtfaeT 

B ceoa TPH nporpa.MMHNX OROKa: ' 

a. 6JIOK HHHl.(Ha.RH3a.UIDI FGR4 

0. 6.IIOK ynpaBJieHHa GDC 

B. 6JIOK 81,ltlliCJieHHA 0 MaHHnYJiamrn C ,ZlaHHNMI1 H300pai,;eHHA. · 

6 

3AftDIBHHB 

B HaCTOSllllee BpeMa MO.llYJ!b FGR4 npHMeHaeTCSI B np000pax UH~BOA 

HHTep(Jlel)OMerpID1, paapa.OOTaHHNX B HflH CAH, ,llJia 03MepeHHa napa.MeTpoB 

lf)OTOtfYBCTBHTeJibHNX MaTPHU Il3C Ha npe,llnpH~ VAREZ (BaHCKa BNcrpima), a 
I 

TaKllte ,llJia C'beMa 0 00pa00TK0 peHTreHOrpa.MM B oprone.l10t{ecKOA KJimlliKe 

. Me~UHHCKoro HHCTHTYTa YHHBepcHTera HMeHH KOMeHCKOro (SpafflC.llaBa). 

Cnenyer OTMeTHTb, t{TQ ,ZlaHHl>IA MO.llYJ!b aBJiaerca lf}YHKI.lHOHaJ!bHNM aHaJIOT'OM 

MO.llYJieA, noaBmm,xca Ha MHpoBOM pirnKe B Kofi.le 1991- Hatfa.Jie 1992 

r/7, 81, H 0MeeT XOpa!ll1e nepcneKTHBl,I npHMeHeHHa H B .l1PYf0X OTpa.CJiax 

HaYKH H TeXHHKH. 
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