CS559 – Computer Vision

Assignment No. 1

30 points

Due 9/28/09*
1. (3 points) Baud rate is defined as the number of bits transmitted per second.  Generally transmission is accomplished in packets consisting of a byte (8 bits) of information.  

(a) How many seconds would it take to transmit a 1024 x 800 pixel, 256 gray level image at 56000 baud rate?

(b) Repeat (a) if the image is a 2048 x 2048 pixel, three band color image with each band having 256 values.

2. (6 points) In an automated manufacturing, inspection of circuit boards is to be done using a CCD camera. The individual imaging elements (photosites) has each a dimension of 6 by 6 m (micron) and the spacing between the elements is 1 m. The circuit boards are 70 by 70 mm, and defects appear as dark circular blobs with diameter of 0.4 mm or larger.  The smallest defect must appear in the image as an area of at least 6 by 6 pixels. Assume that available lenses come with focal lengths of multiple of 25 mm, 35 mm and 70 mm, and the available camera resolutions are multiple of (256 by 256 pixels up to 2048 by 2048 pixels (4 Mpix).  Manufacturing requirements dictate that distance between camera and the circuit board must be between 200mm to 500mm. You are to select the lens focal length and the minimum camera resolution (number of pixels) required, showing in reasonable details the analysis that lead to these values.

3. (9 + 12 points) 

Quantization:  Write a program to quantize a color RGB image with fewer bits.  To do this, review the QuantisationSimulator.java in Apps\Chp03 of the textbook CD which does the quantization for graylevel images.  Note that you must fully understand the program before modifying it for color images. 
Enlarging: Write a program that takes an RGB image of size W by H and an integer k and produces an output image of size kW by kH. The enlarged image must be in appearance as close as possible to the original image. Note that repeating pixels that is given in lecture notes is not an acceptable solution. Demonstrate you work by producing the input and two output images one with k=2 and one with k=3.  You can review the ResolutionSimulator.java in the CD textbook.  
* Please type your solutions to Problems 1 and 2 using a word processor such as Word or Latex. For Problem 3, submit in the hard copy a short (100-200 word) report  in Word or Latex.  In this report briefly explain the features of your program, any findings and conclusions.  Provide outputs (images) to support your report. Each image must have a detailed caption explaining what processing has been done, etc.  Also submit a CD containing your program, and executables.  Put the hard copy of solutions and the report and the CD in a brown envelope and write your name on the envelope. 





