Overview of Computer Graphics
Topics

Solved Problems
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Solved Problems

What is the resolution of an image?
SOLUTION

The number of pixels (e, piciure elements) per unil length (e.g., inch) in the honzontal as well as
vertical direction.

Compute the size of a 640 x 480 image at 240 pixels per inch.

SOLUTION
640240 by 480/240 or 23 by 2 inches,
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Compute the resolution of a 2 x 2 inch image that has 512 x 312 pixels.
SOLUTION
51212 or 256 pixels per inch,

What is an image’s aspect ratio?
SOLUTION
The ratio of its wadib to its height, measured in unit length or number of pixels.
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If an image has a hewght of 2 inches and an aspect ratw of 1.3, what i1s s width”!
SOLUTION
width = 1.5 x height = 1.5 % 2 = 1 inches,

If we want to resize a 1024 x 768 image to onc that s 640 pixels wide with the same aspect ratio,
what would be the height of the resized image?

SOLUTION
height = 640 x T68/1024 = 480,

If we want to cut & 512 = 312 sub-image out from the center of an S0 x 600 image, what are the
coordinates of the pixel in the large image that is at the lower left corner of the small image?

SOLUTION
[{BD0 — 512372, (6 — 512)/2] = (144, 44).

Sometimes the pixel at the upper left comer of an 1mage 15 considered 1o be at the ongin of the pixel
coordinate system (a lefi-handed systiem). How to convert the coordinates of a pixel at (x. ¥) i this
coordinate system into its coordinates (', v') in the lower-left-comer-as-origin coordinate gystem (a
right-handed sysiem)?

SOLUTION
[z, ¥) = {x, m — v — |} whene n 1% the numnber of pizels in the vertical direction.
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29  Find the CMY coordinates of a color a1 (0.2, 1,0.5) in the RGB space.
SOLUTION
(1-021-1,1-05)=(08 0 035

210 Find the RGB coordinates of 2 color at (015,075, 0) i the CMY space,

SOLUTION
(1 =015, 1 =075, 1 - 0) = {0.83, 025, 1),

11 1Fwe use direct coding of RGB values with 2 bits per primary color, how many possible colors do

we have for each pixel?



.12

.13

2,14

Solved Problems

SOLUTION
PuPuPadudxd=id

If we use direct coding of RGB values with 10 bits per primary color, how many possible colors do
we hiave for each pixel?

SOLUTION
210 50 210 o 21 — 1024% = 1073,741,824 = 1 billion.

The direct coding method is flexible in that it allows the allocation of & different number of bits 10
each primary color. I we use 5 bits ¢ach for red and blue and & bits for green for a total of 16 bits
per pixel, how many possible simultansous colors do we have?

SOLUTION
2 xd w I =1"=65536

If we use 12-bit pixel values in a lookup table representation, how many entries does the lookup
tzbie have?

SOLUTION
217 = 496
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If we use 2-byle pixel values in a 24-bit lookup table representation, how many bytes does the
lookup table ocoupy?

SOLUTION
2'% w 248 = 65,536 x 3 = 196,608,

True or false: fluorescence is the term used to describe the light given off by a phosphor after it has
been exposed 1o an electron beam. Explain your answer,

SOLUTION

False, Phosphorescence s the correct term. Fluorescence refers to the light given off by a phosphor whale
it i% being exposed w0 an electron besim.

What i1s persistence?
SOLUTION
The duration of phoaphorescence exhibited by a phosphar.

Wihat is the function of the control electrode in a CRTY?
SOLUTHON
Fegulawe the mtensity of the electron beam.

Mame the two methods by which an electron beam can be bent?
SOLUTION
Electrostatic deflection and magmetic deflection.
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