SIMG-712-01-20042 Homework #6 Due M, 2/14/2005

1. An image has been quantized to 10 gray levels per pixel and has the following histogram
data. Generate the look-up table that will equalize the histogram.
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(a) Plot the histogram
(b) Generate the look-up table that will equalize the histogram.
(c) Plot the equalized histogram

2. Consider the 4 x 4 quantized to 3 bits:

[1]2]5]6]
[L]1]4]5]
[o]1]4]7]
[3lt]3]4]

(a) Sketch the gray level image histogram.

(b) Characterize the histogram (one mode, bimodal, etc.). If bimodal, pick a thresh-
old for binary thresholding transformation.

(¢) Sketch the histogram of the image after the thresholding transformation.

3. Design the impulse response of a filter that calculates an average along the radial
direction specified by ¢ = —i—?jT” and calculates a second derivative along the orthogonal
direction. What would this filter be useful for?

4. A rectangular object is to be imaged by a system that adds sinusoidal noise. The image
to be recorded is:

gle.yl = RECT [16fnm’ 32fnm} - cos PW (4§1m * 6%)]

The image is to be sampled with Az = Ay = 1 mm.



(a) Design the transfer function of a filter that will “block” the sinusoidal noise while
transmitting as much information about the rectangle as possible.

(b) What changes do you expect to see in the box image after filtering?

5. Consider the result of a 7 x 7 uniform averaging filter to a digital image N times (ignore
any effects at the edges of the image). Characterize the expected effect.

6. Consider this 8 x 8 three-bit image that contains an edge and some isolated noise
points:

[oJoftfl2f3ft]t]1]
[ojJojtfl2f3ftjtjL]
[oJoftfl2f3]t]6]1]
[oJojiflzf3ft]t]1]
[ofoftfaf7]tfL]tL]
[oJojtfl2f3ft]4]1]
[oJojrfl23ftjtj1]
[ojJojrfizf3frjrji]

(a) Convolve this image with each of the following 3 x 3 convolution kernels.

(b) Deal with the edges in a manner you think appropriate, but specify what you are

doing.
(c) Comment on the character of the output in each case.
-1 -1 -1
L. hg[n,m]=|+1|+2]|-1
+1|+1]-1
-1 -1 -1
2. hp[n,m]=| +1 | +2|-1
+1]+1|-1
+1 | +1 ] +1
3. heln,m] =g +1 | +1 | +1
+1 ] +1 | +1
0100
4. hgn,m|=|+1|-1]0
0100
+1 | +1 | +1
5. heln,m|=| +1]-8 | +1
+1 | +1 | +1

(d) Apply a 3 x 3 median filter to the digital image. Characterize the output relative
to those in (c)



