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ABSTRACT
This thesis presents a procedure for producing realistic images,
actually display the three-dimensional objects on a computer graphics
screen. To specify the axis we show the relation of light source, reflectec
light, shadow and object position. The goal is to find the shading and the
development of algorithms, producing pictures as a continous function

shading and a smooth appearance is obtained.
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void DrawLine(int x1,int y1,int x2,int y2)
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void DrawLine(int x1,int y1,int x2,int y2)

{
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X(t)= X1+(X2-X1)t
Y(t)= Y1+(Y2-Y1)t

5.8 Bezier Cuves

A/

wimuanlf veudulds 14 Tudnunz veams Itepolation uazAw{Nndanaad

Wums afudmlfilasodoganiuny uaw q g0 omidlu 4 9@ nlowmah

UNBI1

[ »
AUMINNT ARATIEAS TS WU MR INUA Bezier Cuves 11 14U

n
P (5L A0 BT (1) (o<t <1)

i=0 -

4 2
ifo 7. (t) 9 DUAUDINUNNT Berntein Basis

at 1 ﬂ‘ ] U _ J A
AIBIN N n = 3 MYPIAAUDINT Bernding function ILINAYUN t = i / n INAUAT

v 4 s )
YHUH oM AYat=i/n

(iy= (it (a-ipfe- i)

n
n

— 2
I3a(3) = &, I (2)- :T*

J..
n,i

uaz lumsmm ¥es qANINYDT Bezier Cuves UAFIYA Control (T1INIID

mMuuam

- 4 1 o '8 as y
I (1) Thnafi 14 iissnndy s iies e Haumsdatl
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7,000 = nt (1) (1-0)¢""9) - L i=0
n!
Toi(0) = at(o) (1-0)(® -1 -9 -i=0
n!
Ay P(O):BOImO(O)zBO
Toall) = at(1)® (0)(®-m) - .i=n
n!
Tl = pt(e) (1-1)(m 1) .i=n
i1 (i)

¥
AtUU P (1) = Bnlm(l) = Bn

fhedru 1MaB 1, 11,B)[2,31 B, 4,3]uns By [3, 1] 9amnyafigann

21N
n
Pit)= X BT, (1) (o<t <1)
i=0 ’
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_ 0 3
Jpp ()= (1)E (1-t)
I3 (0)=(3)t (1-1)°
I, ()= (3)€ (1-1)
T, (t)= £

Lo BNs )
3,3

MUUP (t)= BOI 30 + B1 13’1 + B2 13'2 + B3 13'3

=(1-tY Py + 3t(1-tY°P 4+ 3 (1-1)°P, 4P,

1 a o 1 - a ot [ a8 1
foamsmsmyalanunusm t asluaums Taofia ¢ 9zflinluifin 1 uazd fuon

a1 0

zﬂﬁ 5.6.1 §79079404 Bezier Cuves
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5.7)<Anti aliasing technic ( Supper sampling )
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17l 5.7.5

Ghorims wWisuidvy fguud oy ldnndy saoSedotiiludufiugn uazewisa
whdi utade 1 ‘
I=( 0.5(A+E) + 0.5(D4L)

+ 0.25( 0.5(F+G) + 0.5(B+G) + 0.501+G)

1 0.25( 0.5(+K) + 0.5(G+K) + 0.5(+K) + 0.5(8+K) ) |

+ 0.25( 0.5(B+M) + 0.5(H+M) + 0.5(N+M)

+0.25( 0.5(M+Q) + 0.5(P+Q) + 0.5(C+Q) + 0.5(R+Q ) ) )
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RAY TRACING Wa¥ NsNIMasd

6.1 NS MUADIAYSTNDULDIAT

NTHRATANESNTH

OBSERVER
LOCATE X Y Z  qoaem
LOCKAT X Y 2  qefwemmastig

ATMTRARNAN uLALE

LAMP
LOCATE X Y 2 qefiekos unseiidiousy
INTENSITY R G B ¢9uudemuas

NIITMROAY
OBJECT
CYLINDER | ymnwian )
LOCATE X Y / yariiemaedag
AMBEN R G B  mdanAntmding
DFFUSE R G B  eduzAnimeacrioulidumadoy
SPECULAR R G B  evbumBnimasvowmiumdny
HEIGTH z MO NIENNHATLEN
RADIUS R mirfmaemsnuan
CONE {nwnTu}
LOCATE X Y / aiuliemmden
AMBEN R G B  sibalxAnimdiag
DFFUSE R G B  eduzdnimeasioubidumduy
SPECULAR R G B  edbalwAnimesvowiumdny

bb



HEIGTH Z
RADIUS R
SPHERE { ranas }
LOCATE X Y Z
AMBEN R G B
DIFFUSE R G B
SPECULAR R G B
RADIUS R
GROUND {#n)
LOCATE X Y YA
AMBEN R G B
DIFFUSE R G B
SPECULAR R G B
XSIZE X
YSIZE Y
END_OBJECT
mMauainecia
SKYCOLOR R G B
AMATHRA YBULLARBINTH
WIDTH Xpixel
HEIGHT Ypixel

FPOCAL_LENGHT Ratio

nsusasnTvRamniane#s END

* wnuwg
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File name RAY1.RAY
OBSERVER
LOCATE 0.0 1500.0 1500.
LOOKRAT 0.0 0.0 0.
LAMP
LOCATE 1500.0 1500.0 1500.
INTENSITY 2.0 2.0 2
OBJECT -
CYLINDER
Locate 0.0 0.0 0
Ambi 0.04 0.01 G
Diff 0.4 0.1 0
Spec 0.1
Heigth 450.0
Radius 150.0
SPHERE
Locate 500.0 0.0 150.
Ambi 0.01 0.02 0
Diff 0.1 0.2
Spec 0.1
Radius 150.0
SPHERE
Locate 3.0 500.0 150
Ambi 0.03 0.02 0
Diff 0.3 0.2 0
Spec 0.1
Radius 150.0
SPHERE
Locate -500.0 0.0 150
Ambi 0.01 0.03 0
Diff 0.1 0.3 0
Spec 0.1
Radius 150.0
CONE
Locate 0.0 -500.0 -0
Ambi 0.01 D.015 O
Diff 0.1 0.15 0
Spec 0.1
Heigth 150.0
Radius 150.0
GROUND
Locate 0.0 0.0 0
Ambi 0.01 0.01 0.
Diff 0.1 0.1 0.
Spec .1
Xsize 650.0
Radius 650.0
END_OBJECT
SKYCOLOR 0.1 0.2 0.
WIDTH 320
HEIGHT 200
FOCAL_LENGHT 0.0486

END



File name

OBSERVER

LOCATE
LOOKAT

LAMP

LOCATE
INTENSITY

LAMP

LOCATE
INTENSITY

OBJECT

SPHERE
Locate
Ambi
Diff
Spec
Radius

CYLINDER
Locate
Ambi
Diff
Spec
Heigth

Radius

CONE
Locate
Ambi
Diff
Spec
Heigth
Radius

SPHERE
Locate
Ambi
Diff
Spec
Radius

SPHERE
Locate
Ambi
Diff
Spec
Radius

SPHERE
Locate
Ambi
Diff
Spec
Radius

SPHERE
Locate
Ambi
Diff
Spec

1500.

0.

1500.

2.

1280.
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Radius 150.0

GROUND
Locate 0.0
Ambi 0.0
Diff 0.2
Spec 0.5
Xsize 570.0
Ysize 570.0
END_OBJECT
SKYCOLOR 0.1
WIDTH 640
HEIGHT 480

FOCAL_LENGHT 0.46
END

0.

0.0 0.0
0.04 0.0
0.4 0.1
1 0.2



File name

OBSERVER
LOCATE
LOOKAT

LAMP
LOCATE
INTENSITY

LAMP
LOCATE
INTENSITY

OBJECT
SPHERE

Locate
Ambi
Diff
Spec
Radius
CYLINDER
Locate:
Ambi
Diff
Spec
Heigth
Radius
CONE
Locate
Ambi
Diff
Spec
Heigth
Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
SPHERE
Locate
Anbi
Diff
Spec
Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
SPHERE
Locate
Ambi
Diff
Spec

1500.
0.

1500.
2.

1290.
2.
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oo
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170.

150.
-570.
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Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
GROUND
Locate
Ambi
Diff
Spec
Xsize
Ysize
END_OBJECT

SKYCOLOR
WIDTH

HEIGHT
FOCAL_LENGHT
END

150.
570.
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OO O o
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File name

OBSERVER
LOCATE
LOOKAT

LAMP -
LOCATE
INTENSITY

LAMP
LOCATE
INTENSITY

OBJECT
SPHERE

Locate
Ambi
Diff
Spec
Radius
CYLINDER
Locate
Ambi
Diff
Spec
Heigth
Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
CONE
Locate
Ambi
Diff
Spec
Heigth
Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
SPHERE
Locate
Ambi
Diff
Spec

RAY4 . RAY
1500.0
0.0

1500.0
2.0

12380.0
2.0

(e o N ao @ I s

-
w,
s OO0 OWr OO

= W
oo
oo

=
N
(e N oo OO0 O0O0Oo DU OO000
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OO0

[ @ Nan]

[es ] @ N am)

0 400.u0
0 0.u
.0 8600.0
0 2.0
0 700.0
0 2.0
.0 1080.0
.02 0.03
.3 0.2
.0 580.0
01 0.01
1 0.1
0 470.0
.02 0.083
3 0.2
0.0
02 0.05
0.5
0.0
.02 0.02
2 0.2
0 0.0
03 0.04
0.4
0 0.0
02 0.01
2 0.1



Radius
SPHERE
Locate
Ambi
Diff
Spec
Radius
GROUND
Locate
Amb1i
Diff
Spec
Xsize
Ysize
END_OBJECT

SKYCOLOR
WIDTH

HEIGHT
FOCAL_LENGHT

END
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