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Problem 7.1

Suppose a 256 x 256-pixel image has been over-exposed, so that the majority of its pixels are
either white or black, with few in between. In particular, suppose the histogram is

H(g) = Ke™(255-9) 128 < g < 255
V=3 Ke 9 0<g< 128

for some constants K and a.
(a) Construct a point operation § = P(g) so that H(§) is constant.

(b) In order to evaluate quantization effects, consider the following special case of H(g), obtained
when a = In 2:

g Hig)
0 16384
1 8192
2 4096
3 2048
252 2048
253 4096
254 8192
255 16384

Apply the P(g) that you developed in part (a). Sketch the resulting histogram H(§), showing
the results of quantized pixel values.

Problem 7.2

This problem considers the hue-saturation-value representations of some common colors. The
text doesn’t describe HSV color space, but many common references (both in the library and on
the web) describe it adequately.
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(a) What are the HSV coordinates of the color red,

f=p
o

(b) What are the HSV coordinates of the color yellow,

r 1/2
— | 172
b 0

(c) What are the HSV coordinates of the color white,

T 1/3
g | =11/3
b 1/3



