ECE 5273
Test 1

Wednesday, March 22, 2006
5:00 PM - 6:15 PM

Spring 2006 Name: gﬂ LU T ’0’\/

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
1. (20)
2. (25)
3 (55)
4. (30)

TOTAL (100):

On my honor, I affirm that I have neither given nor received inappropriate aid in the completion of this test.

Name: Date:




1. 20 pts. A scene consisting of a black cube against a white background is imaged with
an ideal pinhole camera having a focal length of f = 35 mm. The world coordinates

(X,Y, Z) of the cube vertices are given by:
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Find the image plane coordinates of the projections of the vertices and carefully sketch
the image that is obtained on the camera focal plane.
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2. 25 pts. Consider the binary contour image shown below, where white represents
LOGIC_ZERO and black represents LOGIC_ONE.

(a) 10 pts. Let the upper left pixel have coordinates (row,col) = (0,0) and consider
that the LOGIC_ONE pixel located at (1,1) is the initial pixel. Give a chain code
for the contour.
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Workspace for Problem 2...

(b) 15 pts. Four-conntected Blob Coloring (connected components analysis) is ap-
plied to the image with minor region removal. Show the result below.
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3. 25 pts. Consider the 4 x 4 images [ and I’ shown below, where the allowable range of
gray levels is 0 < I(4,5),I'(3,7) < 15:
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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 2. .. SN g
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4. 30 pts.

Match the images I, I4, and Ig shown on page 8 with their centered log-magnitude

DFT’s fl f;;, and f5, which are also shown on page 8.
~
(a) 10 pts. DFTI;] = _"Z::,

(b) 10 pts. DFTL] = "fs

(c) 10 pts. DFT[Ig] = j‘:
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