For updated version, please click on S
Universiti

Malaysia

U PAHANG

Computer Graphics

3D Transformations

Prepared by

Dr. Md. Manjur Ahmed
Faculty of Computer Systems and Software
Engineering
manjur@ump.edu.my

AVAILABLE AT:

Onebyzero Edu - Organized Learning, Smooth Career - Communitising Technology

omprehensive Academic Study Platform for University Students in Bangladesh (www.onebyzeroedu.com)



http://ocw.ump.edu.my/
http://www.onebyzeroedu.com

Chapter Description

« Aims
— Basic of Computer Graphics.

+ Expected Outcomes
— Understand the basic concept of computer graphics. (CO1: Knowledge)
— Ability to use the computer graphics technology. (CO1: Knowledge)

* References
— Computer Graphics by Zhigang Xiang, Schaum’s Outlines.

— Donald Hearn & M. Pauline Baker, Computer Graphics with OpenGL, 4th Edition, Boston :
Addison Wesley, 2011.
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3D Transformations

* |n this Chapter, we will learn the basics of
— 3D geometry
— And its 3D Transformations
— Composite Transformations for 3D geometry.
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Orientation
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Right hand y Left hand

Right-handed Orientation Left-handed Orientation
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Vectors in 3D Vi

V=l[a,b,c] “ ‘
Length using Euclidean Norm 7 N
q&‘&
V| =V(a2 + b2 +c?) /
(a,b,c)

Dot Product: V e U -

[Xo Y 2] [Xw Vi 2]

= XV*XU + yV*yU + ZV*ZU X

And,VeU-=|V| |U| cos}
Cross Product : V x U
[yv*zu Ly Yy -Xv*zu + Zv*xu ’ Xv*yu - yv*xu ]
And,VxU=n |V| |U] sin
Moreover,
VxU=-(UxV)
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Vector Equation

* Line is defined by direction and point

—

— direction vector, V , y
— A point, PO(XO'yO'ZO) /
Po@/':’(x,y,z)
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Translation — 3D U

X'=X+d,
y'=y+d,
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Scaling = 3D
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Rotation in 3D

>
»

P(x,y=y,z)

X =T Sing
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Rotation in 3D Vi

X=rsing

Z=rCoSQ

X"'=rsin(p+6)=rsin@cosfd+rcosesin b
= XCc0s@+1zsind

y'=y

2'=rcos(p+6)=rcospcosf—rsinpsind
=7C0SH—XxsIind
=—XSIn@+zcosd
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Rotation in 3D UPAHANG

About y-axis
R, ; * P = P’
U U U
- cosd® 0 sin@ 0] [x] [ x*cos@+z*sing |
0 1 0 Oy _ y
—singd 0 cosd 0| |z — X*sin@ + z*cosé
0 o 0 1] [1] | 1 |
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Rotation — 3D QPAHANG

Rotation about z-axis:

R, * P = P’

U U U
(cosd —sind 0 O] [x] [x*cos@—y*sing|
sind cosd 0 O| |y| |[Xx*sind+y*cosd

0 0 1 0|]|z| Z
0 0 O 1] 1| | 1 |
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Rotation about Y-axis & X-axis

About x-axis
R, * P o= P’
U U U
1 0 0 o| [x]| | ]
0 cosd -—singd 0| |y y*cosd —z*sind
0 sind cosd Of |z| y*sind + z*cosé
0 0 0 1] 11] | 1 )
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