COMP 575/COMP770: Fall 2010
Problem Set 1 (Due Sep. 22, 2010)
Instructions: Please work on the problems on your own. It is ok to
discuss the problems with other students, but please write your answer
independently. If you are able to find any part of the solution in a book
or some source on the WWW, please acknowledge that source.
Explore your computer
1. What is the screen resolution and refresh rate of your display? What
is the data rate ﬂowing across the cable to the display? State any
assumptions you had to make to answer.
2. Find out the transfer function of your display. You can ﬁnd a gamma
correction applet on this website:
http://www.tsi.enst.fr/~brettel/TESTS/Gamma/Gamma.html

The applet displays an area of alternating black and white horizontal
stripes with a grey patch in the middle. A slider controls the pixel value
of the grey patch. Look from a distance where the black and white
stripes blend together, and slide the control until the patch can hardly
be distinguished from the surrounding area. What is the pixel value of
the grey patch? Assuming that your display’s transfer function ﬁts the
standard gamma model, what is gamma for your display? For the
simplicity, assume the pixel value is the same one used when sending to
the display.
Pixel formats
3. Consider an 8-bit display whose gamma is 2, with a maximum
displayable intensity of Imax and viewing ﬂare of Imin . This means you
will observe an intensity of Imin if the pixel value is 0, while the
maximum intensity is Imin + Imax . Assuming that a relative difference
in intensity of ≥ 2% is visually noticeable, then which of the 255 steps
from one pixel value to the next are noticeable under the following
conditions:

(a) Imin = 0 (no viewing ﬂare);
(b) Imin = 0.01Imax (1% viewing ﬂare);
(c) do (a) and (b) for a non gamma corrected display (γ = 1).
For instance, if pixel value 123 produces intensity x, then the step
between 123 and 124 is visible if pixel value 124 produces intensity at
least 1.02x.
4. Linear quantization vs. gamma correction. For a given quantization
method, we deﬁne the “precision” of the method to be the maximum
relative difference between two sequential intensity levels, paying
attention only to the levels that are at least 1% of the maximum
intensity.
For this problem, disregard viewing ﬂare in the computations.
(a) What is the “precision” of the 8-bit gamma-2.2 encoding?
(b) How many bits per pixel do we need, with a linear quantization, to
be as “precise” as the above gamma encoding?

