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CornaCHO CTaHAapTy CGI/ 1
/ ¢YHK4~R CELL ARRAY OnPeAenReTCR t 

ABYMepHo~ MaTp~4e~ 3Ha4eH~~ 4BeTOB, pa3Me~eHHo~ B npRMoyronb
H~Ke ~n~, B 06~eM cnY4ae, B napannenorpaMMe. B COOTBeTCTB~~ 

C pa3MepHOCTb~ MaTp~4W napannenorpaMM paBHOMepHO Aen~TCR Ha 
R4e~K~, ~ KamAo~ ~3 H~X np~CBa~BaeTCR OA~H 3neMeHT MaTp~4w r[) 
4BeTOB. 

,llnR BWBOAa TpaHc¢opM~poBaHHwx R4eeK Ha pacTpoBw~ AMcnne~ 

cy~eCTBY~T cneAy~~~e npaB~na: 

- ecn~ 4eHTp n~Kcena HaXOA~TCR BHYTP~ TpaHc¢opM~poBaHHoro 

napannenorpaMMa, eMy np~CBa~BaeTCR cooTBeTcTBY~~~~ 4BeT; 
- ruucceny np~CBa~BaeTCR 4BeT TO~ 'R4e~K~, B KOTOPO~ pacno

nomeH ,ero 4eHTp. 
( 

UBeT n~kcena onpeAenReTCR MeTOAOM point sampling, np~MeHR
eMWM ~ 4eHTpy n~Kcena. C OAHO~ CTOPOHW,'3TOT MeTOA Tpe6yeT 
AOBonbHO 60nb'woro 06,beMa BbI4~cneH~~ AnR KamAoro rurxcena , 
a C APyroi:1 - He ~CKn~4aeT IneCTH~4Horo" 3¢¢eKTa (aliasing) .. ~3-3a A~cKpeTHocT~ npOCTpaHCTBa A~cnne~Hwx KOOPA~HaT. 

1. nPE,llBAPHTEflbHWE BW4HCflEHHR 

3aAaHHW~ TpeMR BepWHHaM~ B npOCTpaHCTBe M~POBWX KOOPA~HaT 

(WG) napannenorpaMM B n pouecce BblBOAa nonaeprae r c a rnaaceop
Ma4~~, KOTopaR B 06~eM cnY4ae MomeT BKn~4aTb B ce6R Bpa~eH~e, 

MacwTa6~poBaH~e ~ nepeHOC. 
HCXOAHbIM~ AnR AanbHe~wMx BbI4~cneH~~ cnyxa r TP~ T04K~ 

KooPA~HaTW BepW~H napannenorpaMMa: P = (xp,yp), Q = (xq,yq) 
~ R = (xr , yr) B A~cnne~Hblx xoopnanarax (DC), nOnY'4eHHbie B pe
ayns r are TpaHc¢opMa4~~ ~CXOAHbIX KooPA~HaT, a TaK>I<e MaTp~4a 

4BeToB C NX cTon64aM~ ~ NY cTpoKaM~ /CM. p~c. 1/. 
OTpe3K~ PR ~ RQ TpaHc¢opM~poBaHHoro napannenorpaMMa MoryT 

HaXOA~TbCR BO Bcex BOCbM~ OKTaHTax npOCTpaHCTBa A~cnne~Hwx 

KooPA~Ha·T. ,llnR YMeHbweH~R Kon~4eCTBa auanaaupyeaux crtyuae a } 

np~MeM cneAy~~~e ycnoB~R: l 
- ecn~ OTpeSOK PR HaXOA~TCR BO BTOpOM, 

~n~ B ceAbMOM OKTaHTax, npO~3BOA~Tb 06MeH 
B TpeTbeM, B weCTOM 
KooPA~HaTaM~ X ~ Y 

\1 If
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\\ . 
B T04Kax P, Q ~ R; 
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PHC. I. CELL ARRAY. 

- ecn~ OTpeSOK PR 

HaXOA~TCR B 'nRTOM ~n~ 

B BOCbMOM OKTaHTax, npo
~3BOA~Tb 06MeH T04KaM~

R P ~ R /~, COOTBeTCTBeH~[QI) 
HO, Q ~ Q'/ C OAHOBpe
MeHHblM 3epKanbHbiM o rpa
meH~eM MaTp~l.\-bl 4BeT'oB; 

- ecn~ OTpe30K RQ 
HaXOA~TCR MemAY nRT~M ~ 

BOCbMWM OKTaHTaM~, npo
~3BOA~Tb 06MeH T04KaM~ 

R ~ Q /~, COOTBeTCTBeH-
HO, P ~ Q'/ C oAHoBpeMeHH~M 3epKanbHWM OTpameH~eM MaTp~4W 

4BeTOB; 
TaK~M 06pa30M, 6e3 orpaH~4eH~R 06~HOCT~B03MomH~e cnY4a~ 

CBOARTCR K cneAY~~~M: 

- oTpe30K PR HaXOA~TCR B nepBOM ~n~ B 4eTBepTOM OKTaHTax; 
- OTpe30K RQ HaXOA~TCR n~60 /a/ B nepBOM ~n~ B 4eTBepTOM 

OKTaHTax, n~60 /6/' BO BTOpOM ~n~ B TpeTbeM OKTaHTax. 
3anonHeH~e napannenorpaMMa npQ~3BOA~TCR nocneAOBaTenbHO 

no CTpOKaM. Pacrto ronreuae CTPOK B n poCTpaHCTBe A~cnne~Hblx KO
OPA~HaT onpeAenReTCR np~ nOMO~~ KOAa POTwTe~Ha/2.~1 /cM.p~c.2/. 

Q KOA oTpe3Ka RQ 
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OAHHaKOB~MH U~1.paM~ o603Ha~eH~ nHKceR~ OAHOH CTpOKH. 
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npemAe BCerO onpeAen~eTC~ nonomeH~e Ha4anbHOv. T04K~ 04e

peAHO~ CTpOK~. 3aTeM B COOTBeTCTB~~ C nOnY4eHHbiM KOAOM runccen
 
sa n~KcenOM sanonH~eTC~ BC~ CTpOKa. B nepBOM ~ B 4eTBepTOM OK

l:aHTax "01t B KOAe OSHa4aeT, 4TO Tpe6yeTc~ war B HanpaBne~H~
 

OC~ X: a "1" - A~arOHanbHbl~ war. Bo BTOpOM ~ B rpe'r s ex OKTaH

"0 11 Tax B KOAe OSHa4aeT war B HanpaBneH~~ OC~ Y, a "1" - A~a


rOHanbHbl~ war ,
 

(('I
2. 3AnOnHEH~E nAPAnnEnOrPAMMA	 l ~ 

8 cny4ae, KorAa PR HaxOA~TC~ B nepBOM, a RQ - BO BTOpOM
 
OKTaHTax, sanonHeH~~ napannenorpaMMa no CTpOKaM
An~	 np~MeH~

eTC~ cneAY~~H~ anrop~TM: 

x	 = xp ; y = yp; /* start point */ 
DO i = 0 TO (yq - yr); /* line index */
 

x ~ x + RQ code(i);
 
y = y + 1;- /* line start point */
 
ic = ROUND(NY*i/yq-yr+l»; /* line colour index */
 
DO j = 0 TO (xr - xp); /* column index */
 

y = y + PR code(j); /* current y-coord *1 
jc = ROUND(NX*j/xr-xp+l»; /* column colour index *1 
col = colour matrix[ic][jc]; /* current colour */ 
set dot(x+j,-y, col); /* set pixel colour */ 
call jaddy_removal; /* defect handling *1 

END;
 
END;
 

,aM KamAoro nuxcerta BbI4~cn~eTC~ VlHAeKC COOTBeTCTBY~ll\erO 

•	 aneaeura B MaTp~l.4e I.4BeTOB. 4T06bl OTKnOHeH~e onpenenneaor-o 
06paTHO~ TpaHC¢OpMal.4~e~ I.4BeTa n~Kcena OT peanbHoro OCTaBanOCb 
AOCTaT04HO ManblM, HymHo Y4eCTb 3¢¢eKTbl okpyrnenaa npa BbI4~C

neuuax C l.4enblMl-1 4~cnaM~. Ecnu B oeayns r a r e onpeneneuaa OKTaH
TOB 6bln~ ~SMeHeHbl KOOPA~HaTbl X ~ Y, cnenyer r a-ose Vl3MeH~Tb 

KOOPA~HaT~ n~KcenOB. 80 BTOpOM OKTaHTe nepeMeHHa~ RQ code(i) 
onpeAen~eT ~SMeHeH~e OTpeSKa RQ OTHOC~TenbHO oc~ X, a B nep
BOM OKTaHTe - OTHOC~TenbHO oc~ Y, T.e. Tpe6Y~TC~ COOTBeTCTBY~

LLt~e saMeHbl B anrop arwe . 80 ecex ocrans aux CIlY4a~x npaaeneu
Hbl~ anrop~TM Ae~cTBVlTeneH C T04HOCTb~ AO SHaKOB, onpenenaesux 
HanpaBneH~eM BeKTopOB PR ~ RQ. 

,lln~ n oenor epaureaaa noa aneuua Ae¢eKToB B BIilAe nycrux ~n~ 

aanonaeaaax Hec~onbKo pas ruucce noa He06xoA~MO BHeCT~ ~cnpaB

neH~C B anrop~TM (jaddy removal). ~~ 
Ilycrue runccenu BOSH~Ka~T Tonb KO B TOM cnyuae , xor Aa m60
 

OTpeSOK PR HaxoA~Tc~ B nepBOM OKTaHTe, a OTpeSOK RQ B TpeTbeM
 

4 

~n~ B 4eTBepTOM, n~60 OTpeSOK PR HaXOA~TC~ B 4eTBepTOM OKTaH
Te, a OTpeSOK RQ B nepBOM ~n~ BO BTOpOM ~ KorAa OAHOBpeMeHHO 
RQ code(i)=l VI PR code(j)=l ICM. p~C. 2/. 3TOT Ae¢eKT MomeT 
6blTb yCTpaHeH np~-nOMOIl\~ np~CBoeH~~ TaKoMy n~Kceny I.4BeTa B sa
B~C~MOCT~ OT I.4BeTa coceAH~X n~KcenOB. B HaweM cny4ae 3TOT 
rnrxcert noriyuaer I.4BeT cocenaero , onpeAeneHHblv, B npeAblAYll\eM 
ware. 

CnY4a~ MHorOKpaTHoro sanonHeH~~ OAHoro ~ Toro me n~Kcena 

BOSH~K9~T TorAa, KorAa n~60 OTpeSOK PR HaXOA~TC~ B nepBOM OK
TaHTe, a OTpeSOK RQ B nepBOM ~n~ BO BTOpOM, n~60 OTpeSOK PR 
HaxoA~TC~ B 4eTBepTOM OKTaHTe, a OTpeSOK RQ B TpeTbeM ~n~ 

B 4eTBepTOM, ~ KorAa OAHOBpeMeHHO RQ code(i)=l ~ RQ code(j)=I. 
KpoMe Toro, TaKo~ n~Kcen .BOSH~KaeT ~-TorAa, KorAa oTpesoK PR 
HaxoA~Tc~ B nepBOM OKTaHTe, a OTpeSOK RQ B 4eTBepTOM I~n~ 

Ha060poTI ~ KorAa OAHOBpeMeHHO RQ code(i)=O ~ PR code(j)=I. 
3TOT Ae¢eKT MomeT 6blTb yc r paaeu np"i1 nOMOIl\~ n p~cBoeH~~ 3TOMy 
n~Kcen-y I.4BeTa B saB~C~MOCTH OT paaaux onpeneneauax AIlH Hero 
3Ha4eH~i1. 8 cnyua e npoc rori "nepexpacka" ruucce na npO~CXOA~T 

YMeHbweH~e ~H¢OpMal.4~OHHOro cOAepmaH~~ ~306pameH~~. 

3. 3AnonHEH~E nAPAnnEnorPAMMA C nOMo~b~ rEHEPATOPA n~H~~ 

C l.4enb~ YCKopeH~~ pa60T~ npeACTaBneHHoro B~we anrop~TMa 

np~MeH~eTC~ 6blCTpblV, r eueparop IlHH~~ 14,5/ • .nn~ aroro cnyvaa 
anrop~TM 6bln MOA~¢~I.4~pOBaH cnegy~Il\~M 06paSOM: 

napaMeTpw, x~paKTep~SY~Il\~e HanpaBneHHOCTb OTAenbH~X CTpOK 
1n~H~~/, OA~HaKOBbl ~ COBnaAa~T C napaaer paaa An~ OTpeSKa PR, 
a, cneAOBaTenbHO, n~w~ OA~H pas nepe~a~TC~ reHepaTopy. ,an~ 

KamAO~ CTPOK~, T.e. An~ KamAoro OTpeSKa, napannenbHoro OTpes
«y PR, nepenaor ca KOOPA~HaTbl Ha4anbHO~ ·T04K~. ,aM KamAoro OT
peSKa BHYTP~ AaHHO~ CTPOK~ C n~KcenaM~ OA~HaKOBoro I.4BeTa ne
peAa~TC~ ero An~Ha ~ COOTBeTCTBY~Il\~~ I.4BeT. noc~e 3T~X sarpy
SOK nepenaor ca KOMaHAbl "Ha4aTb CTpOKyl1 ~n~, COOTBeTCTBeHHO, 
"n pononxar s CTPOKy". 3anOnHeHttle nyc rux nuxceno a (jaddy remo
val) reueparo p n ponaaonn r caMOCTO~TenbHO. np~ 3TOM KamAblv, war 
B A~arOHanbHOM Hanpa~neH~~ pasnaraeTC~ Ha ABa napannenbH~X 

OC~M wara ICM. p~c. 3/. 

PHC. 3. 3aTIOnHeHHe nyCTbIX rrax cenoa , 
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flpennar-aenue B AaHHO~ ta60Te MeTOAbl COOTBeTCTBYIOT apXI;1TeK
Type n peACTaBneHHO~ B/4,5 'pa604e~ CTaH,-,1tt1tt Itt 06eCne4lttBalOT 
YAoBneTBOplttTenbHOe Ka4eCTBO 1tt306pa}/{eHlttfl n PItt yMepeHHblx r pebo I

I 

BaHlttflX K o6beMy BW4IttCneHItt~ Itt pa3MepaM naMFITItt. i 
nepBW~ MeTOA nplttrOAeH Itt Anfl reHeplttpOBaHlttfl 06pa3,-,OB npltt 

3anOnHeHVoltt nplttMIttTIttBOB POLYGON Itt POLYGON SET/1f t MeTOA 3anon
HeHlttfl npltt nOMO~1tt reHepaTopa nlttHItt~ ,-,enecoo6pa3HO nplttMeHflTb '~' 
Anfl napannenorpaMMoB C 60nbWlttMItt nnocKoCTFIMItt 0AIttHaKOBOro '-'BeTa~ 
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BpyK K., ITpHxoAbKO B.H., K.RTO PII-88-847 
ITpocTaH peanH3a~HH ~YHK~HH CELL ARRAY 
B pacTpoBoH rpa~HKe 

ITpeAnaraeTcH npocToH anropHTM AnH BWBOAa TpaHc~opMH
pOBaHHb~ napannenorpaMMoB Ha pacTpoBwH AHcnneH C Hcnonb
30BaHHeM ~YHK~HH CELL ARRAY B COOTBeTCTBHH co CTaHAapTOM 
CGI. 3TOT MeTOA npHrOAeH AnH KOMnhIDTepOB ManOH H cpeAHeH 
MO~HOCTH H o6eCneqHBaeT YAOBneTBopHTenhHoe KaqeCTBO 
H306pa~eHHH npH YMepeHHb~ Tpe60BaHHHx K o6~eMY BbNHcne
HHH H pa3MepaM naMHTH. 

Pa60Ta BbIDonHeHa B lla6opaTopHH BWqHCnHTenbHOH TeXHHKH 
H aBToMaTH3a~HH OH~H. 

Flpertpmrr 06'LeAHHeHHoro HHcmTyTa anepnsrx Hccne.o;oBaHHH. .uy6Ha 1988 

IlepeBo,lJ; aBTopoB 

Bruck K., Prikhodko V.I., K.Yato P.11-88-847 
A Simple Method Displaying Picture 
Parallelograms 

A simple algorithm for displaying transformed pictu
re parallelograms using the CGl raster function CELL 
ARRAY is proposed. This method is suitable for ~omputers 
of low and middle power and provides a sufficient image 
quality with an acceptable time and memory requirement. 

The investigation has been performed at the Labora
tory of Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1988 
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