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iy IlpuMUTUBBI Raster

e JTOoYku
e JluHUU

* [IpsimMoy20ribHUKU (CO cmopoHamu,
rnaparinenibHbIMU 2paHuuyamM dKpaHa)

* MHo20y20/bHUKU

* Uipugpmei

o 3asniuska obracmeu
* [Inockoe omceyeHue
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(2999 Line
Raster

Yy
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Raster

%*@3‘35 Line: Digital Differential Analyzer (DDA)

SetPixel (x, (

slope = y + slope;
x + 1;

(X,Y) x2-x1

FanuHckun B.A.
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(U39 Line: AaroputMm Bpesenxema (MeTOmd LEHTPAABHOM TOYKH) Raster

f CMITNCS 0

x—xI  y-yl

Yt x2-x1 y2 -yl
(x=x1)-(32=-y)=(y=yD)-(x2-x1)=0
dy-x—dx-y-(xl-dy-yl-dx)=0
fO,y)=dy-x-dc-y—(x1-dy-yl-dx)
(f(x,y)>0  Touka (x,y) <Huxe» npsimoii

Jf(x,y)=0 Touka (xy) «<nexut» Ha npsimMoit

.f(xa J/) < () TouKka (x,y) «Bble» NPsAMOWN

Fanuuckmi B.A. 7
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Raster

(92%¢ Line: AaroputM Bpe3enxema (MeTOf IIEHTPAABHOM TOYKH)

[MooctaBnsgem Touky M B dpyHKUMIO f:
« ecnu f(M) > 0 Bbibrupaem Touky NE
» ecnun f(M) <= 0 BbIOMpaem Touky E

X, y;
x =x1; y

SetPixel (x,
count = dx;

(count > 0)
{

count = count - 1;

1, y + 0.5)
1.

r

X, Y)/

X = xX +
SetPixel

+
+
1
(

FanuHckun B.A.
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g*ggg Line: AaroputMm Bpe3enxema (MeTOd IIEHTPAABHOM TOYKH) Raster

[MoactaBnsem Touky M B pyHKUMIO f:
» ecnun f(M) > 0 Bbibnpaem Touky NE
« ecnu f(M) <= 0 BbIbupaem Touky E

N3meHeHnsa 3HaveHna f(M) npun nepexone

K HOBbIM ToukaMm (E nnun NE):
e(x+2,y+1/5) ( )

fM) = fax+Ly+ V) =dy-(x+D)-de(y+ }))-C=
dy-x+dy—dx-y—d%—C

fM) = f(x+2,y+ V) =dy-(x+2)—dx-(y+ V) - C =
dy-x+2~dy—dx-y—d%—C=f(M)+dy

fMy) = f(x+2,y+ ) =dy-(x+2)—dx-(y+3) - C =
dy-x+2-dy—ds-y-3 ) —C=f(M)+dy - dx

P(x.y)

FanuHckun B.A. .
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g*ggg Line: AaroputMm Bpe3enxema (MeTOd IIEHTPAABHOM TOYKH) Raster

3BecTHbI npupalleHus f.

Hangoem nepBoHa4valsibHoe 3Ha4YeHune A4

f(x, TouKM (x1,y1)

1,y+)

P1(x1.y1) FMy) = f(xl+1,y1+ V) =
dy-(x1+1)—dx-(y1+%)—(xl-dy—yl-dx)=

dy —d%

FanuHckun B.A
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gggg Line: AaroputMm Bpe3enxema (MeTOd IIEHTPAABHOM TOYKH) Raster

x, y, dx,
f;

CoxpaHuUnncb BeLWECTBEHHbIE
yucna.

= x2 - x1;

y2 - yl;
dy - dx / 2.0;

Coenaem 3ameHy: 2f = e

x = x1; yv = yl;
Torga noMmeYyeHHble CTPOKU SetPixel (x, y):

N3MEHSITLCS Ha: count — dx:

e =2 * dy - dx; 1. (count > 0)

e > 0 count

e =e + 2 * dy - 2 *dx;

e e + 2 * dy

N e — Lenoe 41cno.

x —
SetPixel (x, y)

FanuHckun B.A.
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(2999 Line: AaroputM Bpesenxema (MeTOM LIEHTPAABHOM TOYKM) Raster

iy

X, Yy, dx, dy, incrE, incrNE, e;

= x2 - x1;
dy = y2 - yl;
e = 2 * dy - dx;
incrE = 2 * dy;
incrNE = 2 * dy - 2 * dx;

x = x1; yv = yl;

SetPixel (x, y):

count = dx;
(count > 0)

count count - 1;
0)

+ 1;
+ incrNE;

f f + incrE;
X =x + 1;
SetPixel (x, y):

FanuHckun B.A.
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g*ggg Line: AaroputM c ucrnoab3oBaHuem Fixed Point

(DDA)

11

Raster

Fixed Point — BellecTBeHHble Ynucna
C OUKCUPOBAHHON TOYKOMN. . -y

PaccmoTtpum 4-6antHoe uenoe:

Y,
slope = ((y2 - yl)

2b uenasa vyactb 2b gpobHas 4YacTb

x1; v = yl << 16;

TOYHOCTb 1/65536
SetPixel (x1, yl):
count = x2 - x1;
(count > 0)

Ecnu x ny fixed point, To
* CNOXEHMe He nameHsetca (x+y)
* BblYMTAHME HE N3MEHAETCS (X-Y) count = count - 1;

* Lienasa 4acTb — «4BONYHbBIN COBUI JEEEVEEEEVIEEEEY PAY
BNpaBo Ha 16 ouT (x >> 16) x = x + 1;

SetPixel (x, y >> 16);

* N3 uenoro: x =a <<16

FanuHckun B.A
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" Circle

12

Raster

SetPixeld (x

SetPixel
SetPixel
SetPixel
SetPixel

SetPixel8 (x

y):

Cx, Cy + R);

Cx + R,
Cx - R,

y):

SetPixel (Cx
SetPixel (Cx
SetPixel (Cx

SetPixel (Cx
SetPixel (Cx
SetPixel (Cx
SetPixel (Cx

(
(
(
SetPixel (Cx
(
(
(
(

)
Cx, Cy - R),

Y)

y):

I

r

HEUNSELE

[

e

FanuHckun B.A.
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gggg Circle: AaroputMm bpe3zeHxema (MeTon LIEHTPAABHOM TOYKH) Raster

fo,y)=x"+y" =R

rf()C, y) > () Touka (x,y) BHe Kpyra

Y.

f(xa y) = 0 TouKa (x,y) Ha oKpyx)HOCTU

I\

»X
f(x, y) < () Touka (X,y) BHYTPU Kpyra
P(x,
(X.y) =
M(X+1 ,y-1/2)
f(x,y)
SetPixeld (x, y); SE
{ Y [NopctaBngaem Touky M B dpyHKumiO f:
(£(x + 1, » ecnun f(M) >= 0 BbiOMpaem Touky SE
y=y - L; « ecnu f(M) < 0 BbIBupaem Touky E

Xx =x + 1;
SetPixel8 (x,

}

FanuHckun B.A.
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gggg Circle: AaroputMm bpe3zeHxema (MeTon LIEHTPAABHOM TOYKH) Raster

P(x.y)

N3meHeHns 3HaveHuna f(M) npu nepexoae
K HOBbIM ToYkaM (E vnun SE):

f(x.y)

Mse  f(M)= flx+Ly= Vo) =(x 1) +(y- Y)Y - R =
x2+2x+1+y2—y+%—R2

M) = fx+2,y- V) =(x+2)7 +(y- 1)) -R* =
X dxrde )t —y+ VR = f(M)+2x+3
M) = fx+2,y=3)=(x+2) +(y- ) - R =
x2+4X+4+y2—3y+%—R2=f(M)+2x_2y+5

FanuHckun B.A. .
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Raster

(9%9¢ Circle: Aaroput™m Bpeserxema (MeTOA LIEHTPAABHOM TOYKH)

Onpegenunu npupaweHma f.
Hangewm nepBoHa4vanbHoe 3Ha4yeHne An4
Toukm (x1,y1)

E f(M0)=f(19R—%)=12+(R—%)2_R2=
2 1/ _p2_5/_
Mo(1.R,) 1+R R+ R / R

f(x.y)

P(O,R)

SE

SetPixeld (x, y):
(x <= y)

{
Bce npupalyeHus - yenole. CpaBHeHue f ¢ (£ > 0)

0 cTporoe: ‘<.
[ToaTOMY M3 nepBOHaYanbHoOro f MoXxHo
BblyecTb 1/4.

f+2 * x + 3;
X =x + 1;
SetPixel8 (x, y);
}

FanuHckun B.A.
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gggg Circle: AaroputMm bpe3zeHxema (MeTon LIEHTPAABHOM TOYKH) Raster

ﬂ,OI'IOJ'I HUTENTbHAaA ONTUMN3aALINA:

[Mpocuntaem nameHeHmne npupawieHuin no HanpasneHnsam E n SE
(incrE=2*x+3 1 incrSE=2* (x-y) +5) AN n3baBneHns ot AocTyna K

NepeMeHHbIM.

*Ecnun BbliOpaHa Touka E, To X’ yBenununsaetcs Ha 1 u:

incrE=incrE+2 U incrSE=incrSE+2

*Ecnun BbibpaHa Toyka SE, To ‘X’ yBenunumBaeTcd Ha 1, 'y’ ymeHbluaeTcs Ha 1 u:
incrE=incrE+2 M incrSE=incrSE+4

N3HayanbHble 3HAaYEHUS:

incrE=31 incrSE=5-2*R

FanuHckun B.A.

®dusmko-maremarmueckun nuuen Ne 30
Computer Graphics Support Group




i Y % '
(2299 Circle: AaroputMm BpeseHxema (MeTo IIEHTPAALHOM TOYKH) Raster

x =
f = R,
incrE 3,
incxrSE = 5 - 2 * R;

SetPixeld (x, y);
(x <= y)

=y - 1;
f + incrSE;
incrSE = incrSE + 4;

= £ + incrE;
incrSE = incrSE + 2;
}
incrE = incrE + 2;
Xx=x + 1;
SetPixel8 (x, vy):

FanuHckun B.A.
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5% Polygon

Raster

(b)

FanuHckun B.A.

®dusmko-maremarmueckun nuuen Ne 30
Computer Graphics Support Group




foF;3 .
&% Flood Fill

19

Raster

Push (x, y) — COXpPaHMTB Ha CTekKe
Pop (&x, &y) - ODOAy4dYUMTEB CO CTEeKa
Get (x, vy) — [NONYYUTH LIBET TOYKM
Color - uBeT NOKpPaCKu

Back = Get(x, y):
(Back == Color)
Push(x, y):
(cTex He nycT)

Pop (&x, &y):
(rouka (X, y) Ha >DKpaHe &&
Back == Color)

SetPixel (x, y, Color):;

FanuHckun B.A.
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Flood Fill

20

Raster

Back = Get(x, y):

(Back == Color)

r

Push (x, y):

{

(cTex He nycT)
Pop (&x, &y):

left = x - 1;
(left B =kxpane && Get(left, y) == Back)
left——;
left++;
right = x + 1;
(right B =kpanHe && Get(right, y) == Back)
right++;
right--;

Line (left, y, right, y, Color):;

pos = left; y =y - 1;
(pos <= right)
{

(pos <= right && Get (pos, y) != Back)
pos++;
(Get (pos, y) == Back)
{

Push (pos, y):
(pos <=
pos++;

right && Get(pos, y) == Back)

FanuHckun B.A.
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Sy ext Raster

WpudThbl

PactpoBble BekTopHble KoHTYypHbIE
U~ _"abune

— \ | \‘
/ \ | ) I\ B
OF X UKKAMNHO, ]
NbPCTYBWSA W' e
R R \ [ ]

Ha/\uAa

1 " 34%& )/
¥+, -./012A3
4Y5E5189: ; (=
y 2@AEUAE®r
KURKRAMHON b
PCTYBWADIM
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22

Raster

0x3C
0x46

0x86
0x86

0x86

OxXFE
0x86

0x00

CnpaBa nokasaHa 6uToBasi KOAMPOBKa
KaXXOom CTPOKU
(B WWecTHaguaTepuiHOM BUAE)

i, J;

Table += KogCmmeBomnma * H;
(1 = 0; 1 < H; 1i++)

(3 = 0; jJ < 8; j++)
((Table & (0x80 >> j)) != 0)
SetPixel (X + j, Y + 1i);
Table++;

FanuHckun B.A.

®dusmko-maremarmueckun nuuen Ne 30

Computer Graphics Support Group



| SV Raster

* YnpaxHeHune

— PekomeHayeTca peannsoBartb pacTpoBble anropuTMebl
C NOMOLLbIO NporpamMmmMbl U3 NEPBOro ynpaxKHeHuA.
PacTpoBble WpndTbl HEOOXOAMMO 3arpyxaTb U3
doanna.

FanuHckun B.A. .
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