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Wednesday, March 28, 2007
5:00 PM - 6:15 PM

SOLUT(OA]

Dr. Havlicek Student Num:

Spring 2007 Name:

Directions: This is an open notes test. You have 75 minutes to complete the test. All work .
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25
1.}0/pts. The connected components labeling algorithm (blob coloring algorithm) given
in the notes is a 4-connected algorithm. This means that any two LOGIC ONE pixels

that are 4-neighbors will always become part of the same connected component (blob).

It is also possible to define an 8-connected algorithm, so that any two LOGIC ONE

pixels that are 8-neighbors will always end up in the same blob.

Consider the application of connected components labeling with minor region removal.
Use the blank 10 x 10 grid below to construct an image I such that the results will be
different depending on whether a 4-connected or an 8-connected blob coloring algorithm

is used.

Indicate LOGIC ONE pixels with the numeral “1” or by “coloring in” (shading). In-
dicate LOGIC ZERO pixels with the numeral “0” or by “not coloring in.”

Explain your answer in the space provided below the image.
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2}0/ pts. The gray scale image I; shown below has 8-bit pixels. This image was

thresholded to obtain the binary image [y, which is also shown below. In I, the
pixel value 255 (WHITE) represents LOGIC_ONE and the pixel value zero (BLACK)
represents LOGIC_ZEROQO.

Hl H2

Binary morphological OPEN and CLOSE operations where performed on the image I
using a 5 x 9 diamond-shaped structuring element. The resulting images are shown

as J; and Js below.

Iy J2

oPEN CLOSE

Determine which image is the result of the OPEN operation and which is the result of

the CLOSE operation. Explain your answer.
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Workspace for Problem 2. ..
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3. 25 pts. Consider the 4 x 4 images I and I’ shown below, where the allowable range of
gray levels is 0 < I(¢,7),I'(z,7) < 15:
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L 14288
14 514/ 11
1414/ 11/ 11
Construct a new image J by applying the histogram matching algorithm to shape the
histogram of image I, where the desired shape is given by the histogram of the image

I’. Show the new image J and its histogram Hj in the spaces provided below. Work
space is given on the next page.
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Workspace for Problem 3. .. \L
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4. }/6/pts. A continuous optical image Ic(z,y) is given by the linear convolution

Io(z,y) = Jolz,9) * Kolz,y) = / N / " oz — oy — B)Kela, B) dadp,

where ,
Jo(z,y) = exp [—(332 + yg)/36]
and
Kolo,y) = sin(57z) sin(7my) gL\W{o\ soy
c\T,Yy) = 3522y : i@y“:‘g{;%fS/wm
. . . . 17: Ve
The spatlai coordinates j: and y alfz expressed in units of millimeters. ; H” o /‘w&*"‘-
Therefore Io(wy, wy) = Jo(wy, wy) Ko (wy, wy,), where w, and wy, are in units offadymm.

A 1024 x 1024 digital image I(i,j) is obtained by sampling /o(z,y) according to
1(2,7) = Ic(iA, jA), where the horizontal and vertical sample spacings are given by
A = 0.08mm.

Is this sampling sufficiently dense for the digital image I(4,j) to have the appearance

of the optical image /-(z,y) without visibly evident distortion?
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