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[Iman nexkuuu

Anroput™m bpeseHxemMa ang NocTpoeHUa oTpeska
LienoyncneHHbIn anroputM bpesenxema

O6wmn anropnt™ bpeseHxeMa

3HakoMmcTBO ¢ OpenGL



AnroputMm bpesenxema 11 IIOCTPOCHUS
OTpE3KA

B 1965 r. Ixxek bpesenxem (Jack E. Bresenham) npeanoxun
anropuTM reHepaumm oTpeska, KoTopbin 6bin 3ahdhekTnBHeE
anroputma LAA.

XoTsa anroput™ bpesenxema 6b11 nepBoHaYanbHO pa3paboTaH ans
LUMMPOBLIX rpadonoCTponTENEN, OAHAKO OH B PAaBHOW CTEMEHU
NoAXOAUT U AN UCMOb30BaHMUS PacTpOBbIMU YCTPOUCTBAMM C
ONT.

ANropuTM BblbMpaeT onTUMasnbHble PpacTpoBble KOOpAUHATbI AN
npeacraBneHust oTpeska. B npouecce paboTbl 04HA U3 KOOpAWHAT
— inbo X, Mnbo y (B 3aBMCUMOCTU OT Yr/10BOro KO3 MULIMEHTA)
— U3MEHSIETCS Ha eanHuuy, apyras — nMbo OCTaéTcs B CBOEM
NpeXXHeM 3Ha4YeHnK, MO0 TaK XKe U3MEHSETCSA Ha eanHuLY.
Bbibop Mexay 3TUMu ABYMS anbTepHATMBaMM 3aBUCUT OT TOrO,
Kakas 13 HMx obecrneymsBaeT MeHbLUYO MOrpeLHoCTb.



Anroputm bpe3zenxemMa 1y MOCTPOCHUS
OTpE3KA

y

ANIropuTM NOCTPOEH TakMM 06pas3oM, Y
YTOObI Ha KaXXAOM LUare oLUeHuBancs
nuwb 3Hak (+) unu (-) onpeaenéHHom
BE/IMYMHbI, HA3bIBAEMOW OLLMOKOMN.
[Moa owmnbkon noapasyMeBaeTcs
PACCTOsIHNE MeXAY AeUCTBUTENBHOM
OPANHATOWN OTpE3Ka Ha TEKYLLEM Luare
N 6GnvKamwen TOYKOW pacTpa
(T.e. ueHtpom!!! nukcens).
PaccMOTpUM KaHOHUYECKUI (1-M OKTaHT) Cnyyanm reHepauumn oTpeska:

0-1 war: 3Ha4yeHne ownbkmn fo B HavanbHoM Touke oTpe3ka (0,0)
NPUHUMAETCA PaBHbIM —/2

1-1 war: ns nocneayroLwen TOUYKM BblUMCISETCS t1=to+k, rae k-
yrnoBon KoadduumeHT k= (yk-y0)/(Xk-Xx0). AHanM3npyeTcs 3HaK
owwmnbkmn: ecnm t<0, To Nyywien annpokcMMaLmen otTpeska byaer
NnKcenb ¢ koopa-mu (xo+1, yo), nHave ecnu t>0, 1o - (x0+1, yo+1).



Anroputm bpe3zenxemMa 1y MOCTPOCHUS
OTpE3KA

y

[pexae (1) yemM NpuUCTynNuUTb K cnen. Y
wary, 3HavyeHue owmnbku cnegyer
CKoppekTupoBaTb. Ecnin t>0, TO U3 Heé
Heobxoanmo BbldecTb 1 : t7 = t1-1. B
NPOTMBHOM C/ly4ae ownbka He
N3MEHSIETCS.

2-1 N BCE NMOCNeAyoLLmMe Lwaru:
aHaNoOrnYyHbl Wwary 1 - ti=ti-1+kK,

ecnn t<0, To nyywen
annpokcumauunen otpeska byaer
NUKCenNb ¢ koopamHaTamu (xi+1, yo),
nHauve ecnu t>0, To - (xi+1, yi+1).



AnroputMm bpesenxema 11 IIOCTPOCHUS
orpeska. lIpumep

TpebyeTtca nposectn nuHuio n3 [0,0] B
[4,3]. ., . .
x0=0, y0=0, k=(3-0)/(4-0)= 34, to = -2 3 ~p— e

111 war: ti=to+k = -16+% = Y4, e
T.K. t >0, TO X1=x0+1=1, y1=y0+1=1,  {--pum , e S
Koppekuust owmbku: 1.k. t >0, 1O T
t1=ti-1 =% -1=(-3%) i -
2-Nn war: 2=t1+k = - %4+34 =0, f f f f
T.K. t >0, To x2=x14+1=2, y2=y1+1=2, 4 X
Koppekuus owmnbku: T.k. t >0, 10

t2=0-1=0-1=-1 4-yi war: H4=t3+k = -%+3%4=15
3-uwar: 3=t2+k =-1+%4 =-%, T.K.t=>0, TOX4=x3+1=4,

T.K. t <0, TO Xx3=X2+1=3, y3=y2=2, Yy4=y3+1=3

Koppekuns owmnbkun: T.k.t < 0, To  TaK Kak x4 > Xk, TO OTPe30K
KOppeKUns He Npomn3BoanTCs £3 = 3 NOCTpoeH. Beixon.




CpaBHEHHE C AITOPUTMOM IU(PPOBOTO
i hEepeHIMaIbHOr0 aHAJIN3aTopa

while(x < a)

plot(x,y);

if (e>=1/2)
{ // d : anaroHanbHoe
// CMeLLieHne

X++; y++;
e+=Ae-1;
// KoppeKkuunsa owmnbKu T.K. NPOM30LLJIO CMELLEeHNe No Y Ha 1 BBepx
)
else
{ /] s : ropu30OHTaNbHOE CMeLleHne
X++;
e+=Ae;
1 HenocraTok anropurMa:
b PaboTaeT ¢ YnciamMm C nnaBatoLlen

TOYKOMN.



LlenouuncieHHbIN anropuTM bpesenxema

Mpeablaywmn BapuaHT anroputMa Tpebyet ncnonb3oBaHus
BELLECTBEHHOW apU(PMETNKN, OAHAKO MOXXHO OBONTUCH TONBKO
LienoYncneHHon. Ana storo bpeseHxeM YMHOXW/ BCE NEPEMEHHbIE
anroputMa Ha 2dx, rae dx = xx-X0. T.e. anroputM He U3MeHWUICH 3a
NCKJTIOUYEHNEM HECKOJTIbKNX 3aMeH.

MoanduumMpoBaHHOE 3Ha4YeHne OLLINOKM: = "7dx
COOTBETCTBEHHO HYJ/IEBOE 3HAYEHUE OWNOKU: 0= - 12*2dx = - dXx,
MOANMULIMPOBAHHbIN Yr/TI0BOW KO3(MMULINEHT:

kN = k* 2dx = (dy/dx) * 2dx = 2ay,
BblYNCIIEHME MOANMDULIMPOBAHHOWN OLLUNOKN:

N =tN-1 + kN = tN-1 + 2ay,
KOppeKLuus MoanduLMPOBaHHOM OLLIMOKKN TaK Xe U3MeHunacb Ha 2dx:
AT =t - 2dx



[lemouuncieHHBIN aIrOPUTM bpesenxema.
IIpumep

Tpebyetcsa nposectn nuHuio u3 [0,0] B [4,3].
x0=0, y0=0, dx=4-0=4, dy=3-0=3, Y, : :
t"o= -dx=-4, k"\=2dy=6 3 ST I A

1-i war: tA1=t"o+k" =- 4+6=2, 7 R e
T.K. t~>0, TO X1=x0+1=1, yi1=yo+1=1, S—— | , ,
Koppekuust owmnbku: T.K. tA> 0, To i T
t"1 =t"1-2dx=2-8=-6 i -
2-n war: t"2=tN1+k" = - 6+6 =0, ' ' ' '
T.K t >0, TO X2=x1+1=2, y2=y1+1=2,
Koppekuus owmnbku: T.K. t~ >0, 1O
(N2 =t"2-2dx=0-8=-8 4-n war: t4=t"3+k" =
3-i War: tN3=tA2+kN = -8+6=-2, =-2+6=4, Tk t"=>0,T0
T.K. tA <0, To X3=x2+1=3, y3=y2=2,  X4=x3+1=4, y4=y3+1=3
Koppekums owmbku: T.K. tA < 0, To TaK Kak x4 > Xk, TO OTPe30K
KOpPpeKLMS He NPOM3BOANTCS 173 = t/3 MOCTPOEH. BbIXOA.

_______________




OOmui anroput™m bpezenxema

YT06bI peanusauuns LenovncieHHoro anropntMa bpesenxema 6bina
NOJTHOW, HEOBXOAMMO YMETb OTOBpaXkaTb OTPE3KM BO BCEX
OKTaHTax. Mogudukaumio f1ierko caenatb, yYMTbiBas B anroputMme
HOMEep KBaZlpaHTa, B KOTOPOM NIEXWUT OTPE30K, MU ero yrnoBowu

KO3 PULMEHT.

Korpa abcontotHas BennymHa yrnoBoro KoagduumneHTta 6onbue 1,
MOCTOSIHHO U3MEHSTCA Ha eanHuuy (+ UnK -) Jo/mKHa KoopanHaTa
y, @ KpUTEpUN OWNOKK Bbpe3eHxemMa Ncnonb3yeTcs Anst NPUHATUS
pELLIEHNS 06 U3MEHEHUN NN HE U3MEHEHUN Ha OYEPEAHOM LLAre
BEINYNHBI X. 3HAK CYMMUPYEMOM C X N Y KOHCTaHTOW (+ 1 nnn - 1)
3aBMCUT OT KBapaHTa, Kak MNoKa3aHo Ha CNeayloLeM pUCYHKE.



OOmui anroput™m bpezenxema

k| >14°

VBenuueHye y Ha | Veenuyenie y Ha |

K| <1 k| <1
VMEHBILCHHE X 1ia ] YeenuueHie x Ha |

YMeHplleHMe X Ha | w YaennucHne x Ha |

Y MenblucHie y Ha | YmenbiueHue y ua |

Puc. Pa3bop cnyyaes ansg 0606LwEHHOro anroputMa bpeseHxema



OOmui anroput™m bpezenxema

O6LwMM anroputT™M MOXET bbiTb 0ODOPMIIEH B ClIEAYIOLLIEM BUAE:

[lpegnonaraeTtcs, 4To KOHUbI oTpe3ka (X1, y1) n (x2, y2) He
CcoBMaaaloT. Bce nepemMeHHble CHMTAOTCS LesbIMN.

®yHKuma Sign Bo3spawaet -1, 0, 1 onga oTpuuaTenbHOro, Hy/1eBoro
N NOJSTIOXXUTENbHOIO apryMeHTa, COOTBETCTBEHHO.

NHUumnanusaums nepeMeHHbIX:
X =x1
y=yl
dx = abs (x2 — x1)
dy = abs (y2 —y1)
sl = Sign (x2 —x1)
s2 = Sign (y2 —vy1)



OOmui anroput™m bpezenxema

B 3aBMCKMMOCTU OT YrnoBoro Koa@uumMeHTa HaK/I0Ha OTpe3ka
Heobxo0aMMo npon3Bect 0b6MeH 3HadeHun dx u dy:

if (dy > dx)
{ temp = dx;
dx = dy;
dy = temp;
ChangeFlag = true;
)
else
ChangeFlag = false;

NHuumnanusaums t: t = 2*dy - dx



OOmui anroputm bpezenxema

OcHoBHOM umkn anroputma (4.Pompxepc c.61):

for (i=1;i++;i<dx)
{
plot(x,y);
while(t>=0)
{
if (ChangeFlag)
X+=s1; // yBennyeHue nnbo yMeHblueHne Ha 1
else
y+=52; // yBenuyeHune nnbo ymeHblLeHne Ha 1
t = t—2*dx; // koppekuns owmnbkn
)
if (ChangeFlag)
y+=52;
else
X+=s1;
t = t+ 2*dy; // BblUUCNIEHME OWNOKN ANg crieaylowero wara



OOmui anroput™m bpe3zenxema. Ipumep

PaccmoTpumM oTpe3ok 13 Toukun (0, 0) B Touky (-8,- 4).

NWHUUnanmn3auyms:

x=0
y=0
dx=abs (y2 -yl1l) =8
dy=abs (y2-yl1) =4

S1=-1
S2=-1

ChangeFlag = 0

t=2*%dy-dx=0



OOmui anroputm bpesenxema. Ipumep

[Towarosoe BbINO/IHEHUE
OCHOBHOINO UMKNa:

i Plot . t :x iy
0 {0 {0
1 0,0 :
() -161 0 | -1
: -8 -1 -1
2 (1))
e( )e 0 -2 -1
3 1 (-2-1)
;( ) 161 -2 i -2
e . -8:-3 | 2
4 i -3l-zi
;( ); -0 -4 -2
5 | (4,-2) i
i( )| -16: -4 -3
i -8 -5 -3
6 i(_51_3)§



