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EN842100, 2567/2 - Homework #2

Problem 1

(a) Construct a 2D transformation matrix (using homogeneous coordinates) that rotates an
object 90 degree clockwise around the origin

. . 0 ] o
cos(B) -2in(0) O 5 | cos(0) ~fin(e) ©
[mco)‘ Cot (0D o] rotates=ad [:inc--n) Cot() 0| — > | -1 0 ¢

0 Q | 0 Q | Q ] |

B BB %

(b) In 2D, write the sequence of matrix transformations that would need to be multiplied in
order to achieve a rotation around the point (10, -20)
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(c) Construct a 2D transformation matrix (using homogeneous coordinates) that transform
the object as shown below
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Problem 2

(a) What are homogeneous coordinates? Why is the main reason it is used in Computer
Graphics?

l-\omo%er\cou: coovdingler add an extia dimension To Euclidean coords ha'\'er, enal;liy.% transformations

¥ tvant|stion, SC&ling, rotation and Fevffec‘hvc yvvjcc‘)'ion to be fufova vting matrix multiplication.
It maker (vmbim'ua transtormations earier aud fastey %

(b) What is the equivalent Euclidean coordinate of the following homogeneous coordinate?
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(c) Given a 3D transformation matrix (using homogeneous coordinates) that reflects objects
through the plane y = 0 below, show that this is equivalent to multiplying a rotation matrix
around the z-axis (what is the angle?) and a reflection matrix through the plane x = 0
(what is the order of multiplication?) -
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(d) In 3D, we discussed in class that we can rotate an object Y4
around arbitrary axis u by B degree counter-clockwise as
follows: (1) rotating the axis@to align withix=axis (2)
rotating around u (which is now x-axis) by 3 degree, and
(3) rotating the axis u back to its original

The final formula is

Ro(B) = R, (=0)R. (D) Ry (B)R.(-h)R, (0)

Alternatively, it is possible that we align axisfi with§/-axis (instead of x-axis) to perform
the rotation. What would be the final formula if we do that?
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Problem 3

(a) Explain what each of the following transformations is used for in Computer Graphics,
and what is the order that they are applied.

1. Perspective Projection Transformation

Adds the J(,fn\ lay making distant olo;)cc"' appesr emaller
2. Model Transformation

Movcg/ Vo“]'a“fe:, or scalu objecf in The tcene.

3.  Orthographic Projection Transformation

Fn‘jufh’ 1D o|7\’)uj': onto LD fcreen wi‘l’hod’ chﬂ\ etted,

4.  Viewport Transformation

Maf! ﬂ\c final 2D (mo&c 1o 'Hru tcveen ok wiv\daw.

5.  View Transformation

l"\ovcf ﬂ\c cémeva +o c‘c{‘iv\(, w\mﬁ ir teen M ﬂ\c Scene,
Order:  Madel transformation— View trancformation —s F,y,];,c'}{yg f’y,‘j,,c‘h,n trancformation

Vi(,wlnfl' 'tvamform&how — Oy'l'lw?ya.?hic Pw'jc(‘hon 'tvamform&how

(b) Explain what the vectors eye, n, u, v vectors are, and how they are used in view
transformation.

eye: The (70];'“9\!\ of camera iVl -HI\L D Wovu
n : A vector roin‘hn% in The divection the cameva lookes
W oo A vector foin‘\'in% to the right ide of the comen.

V A vector foin'hw% quwJ 'FroM 'HM cdWera.

How ﬂuy-r weed in view Tranrformation:

These vectors define The camerss fori'hon and oviw‘h‘l‘(on, It helps to comvert world coordinatey

the camerars view for rendaing the rcene.
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