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Internal Assessment Test 1 — October 2024

Sub: DIGITAL IMAGE PROCESSING Sub Code: 21CS732 Branch: AIML
Date: 16.10.24 Duration: 90 min Max Marks: 50 Sem/Sec: VII - A OBE
Answer any FIVE FULL tion MARKS | CO | RBT
Explain the fundamental steps in digital image processing. 10 cor | Ll
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Explain the different kinds of distance measurements that are present.

Ans:
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L3
Use the Nearest Neighbour interpolation and Bilinear interpolation

Ans:

techniques to calculate the intensity of the resized image of size 6x6.
re | 1 2 3
1 [160| 80 | 160
2 | 40 | 40 | 20
3 10 | 16 | 25
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How many digital paths are present from p to q? Please compute the lengths
of the paths.
Let V={1, 2}

3 1 2 1(a)

2 2 0 2

1 2 1 1
1(p) 0

Ans:
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| What are some of the basic intensity transformations functions?

Ans:
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What is Histogram equalization? Briefly explain with an example.

Ans:

Popular method for image enhancement

Also useful in image analysis

Transform the intensity values so that the histogram of the output image
approximately matches the flat (uniform) histogram.

The discrete form of the Histogram Equalization transform is

For a specific value of sk we can compute the transformation function as
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Example
T ny pAr) = m/MN

790 0.19
1023 0.25
850 0.21
656 0.16
329 0.08
245 0.06
122 0.03
81 0.02
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Similar_ly. 5 = T.(r, )=3.08, 5, = 4.55, 5, = 5.67, 5,=6.23, 55 = 6.65, 5, = 6.86, and s, = 7.00. This trans-
formation function has the staircase shape shown in Fig. 3.19(b).

At this point, the s val}les are fractional because they were generated by summing probability values.
so we round them to their nearest integer values in the range [0,7]:

55=133>51 5,=455-5 5=623—26 s5,=68 -7
5,=308>3 5=561-56 s=665>7 5 =700-7

These are the values of the equalized histogram. Observe that the transformation yielded onlv five

distinct intensity levels. Because r = 0 was mapped to s, =1, there are 790 pixels in the histogram

equalized image with this value (see Table 3.1). Also, there are 1023 pixels with a value of 5, = 3 and 850

pixels with a value of s, = 5. However, both r; and r, were mapped to the same value. 6, so there are

(636 + 329) = 985 pixels in the equalized image with this value. Similarly, there are (245 + 122 + 81) = 448

pixels with a value of 7 in the histogram equalized image. Dividing these numbers by MN = 4096 vyield-
ed the equalized histogram in Fig. 3.19(c).

Because a histogram is an approximation to a PDE, and no new allowed intensity levels are created
in the process, perfectly flat histograms are rare in practical applications of histogram equalization using
the method just discussed. Thus, unlike its continuous counterpart, it cannot be proved in general lhf\l
discrete histogram equalization using Eq. (3-15) results in a uniform histogram (we willintroduce later in
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