ECE 5273
Test 1

Wednesday, March 3, 2004
5:00 PM - 6:15 PM

Spring 2004 Name._ O OLUT [ON

Dr. Havlicek Student Num:

Directions: This is an open book, open notes test. You have 75 minutes to complete the
test. All work must be your own.

SHOW ALL OF YOUR WORK for maximum partial credit!

GOOD LUCK!

SCORE:

TOTAL (100):




1. 20 pts. The gray scale image I, shown below has 8-bit pixels. This image was

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

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

as J; and J, below.

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 1...
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. 20 pts. Consider the 4 X 4 image I shown below, where the allowable range of gray
levels is 0 < I(%,7) < 15:

F P F
14/ 11| 5 | 8
= F v ™
14/ 2|1 8| 8
]I—a*"w
14| 5 |14| 11

» I3 e *«

1414|1111

Construct a new image J by applying the histogram flattening algorithm to I. Show
the new image J and its histogram Hj in the spaces provided below:
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- 20 pts. Consider the two 256 X 256 binary images shown in (a) and (b) below. For
these images, WHITE = 255 = LOGIC_.ONE and BLACK = 0 = LOGIC_ZERO.
Sketch the Medial Axis Transform (morphological skeleton) of each image.

In your sketches, use WHITE or “NO INK” for LOGIC_ZERO and BLACK or “INK”
for LOGIC_ONE.

(2) (b)

Hint: Use the “Praire Fire” concept to find the answers qualitatively without having
to actually perform any erosions.




4. 20 pts. Match the images I; - Iy shown below with their centered log-magnitude

DFT’s fl - L shown on the next page.




Problem 4, cont. ..




5. 20 pts. A continuous optical image I¢(z,y) given by

Io(z,y) = e u(z) u(y)

is incident on the focal plane array of an ideal pinhole digital camera, where u(t) is
the unit step function defined by

0, t<0
and where z and y are specified in units of meters.

a) 15 pts. Find the continuous Fourier transform fg Way Wy ).
y

(b) 5 pts. Can the image I¢(z,y) be sampled (converted into a digital image) without
aliasing? If so, what are the maximum horizontal and vertical pixel spacings X
and Y that will guarantee that no aliasing occurs?
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