
ECE 661: Homework 1

due September 4

The main goal of this homework is to write a computer program that
takes out the perspective distortion in an image of a scene that is mostly
planar.

Use your digital camera to take a photograph of a scene that is mostly
planar. This could be a picture of a wall with some interesting looking wall
hangings. Make sure you take the picture from such an angle as to accentuate
the perspective distortion in the image.

Presumably, your photo will be in the JPEG format. Use the publicly
available djpeg function to convert the image into an array representation.
You could, for example, use the PPM format for the array representation.
With appropriate flags, a function such as djpeg can convert an encoded
JPEG image into a PPM file in which each image pixel is represented by
three consecutive bytes for the three RGB components of color at that pixel.
Each byte represents the numerical value of a color component as an unsigned
integer between 0 and 255. The djpeg function also deposits at the top of the
PPM file a header that contains information about the number of rows, the
number of columns, and so on. More specifically, the format of a PPM file
is as follows, where the specific numbers shown refer to a particular image:

comment lines that start with the character ’#’

the label P6 for color image and P5 for a black and

white image

576 798 for specifying the image width and height in pixels

255 for the number of quantization levels

The rest of the data in the file consists of

3 * width * height bytes. Each pixel
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in the image is represented by three

consecutive bytes, the first for Red,

the second for Green, and the third for

Blue.

As discussed in class, you will have to establish correspondences at four
points in order to eliminate the perspective distortion. So you need a tool
to tell your program as to which four pixels to use for this correspondence.
If you are a linux/unix programmer, you can use the xv tool. If you are
a Windows programmer, you can use the free-ware tool ’irfanview’ from
www.irfanview.com. In either case, if you let your mouse pointer linger on a
pixel, the GUI will display the coordinates of that point and, possibly, also
its color values.

You may also want to become familiar with the OpenCV (Open Source
Computer Vision) library from

www.intel.com/technology/computing/opencv/

for publicly available computer vision software.

P.S. NOTES:

I ran the text of this homework by Dr. Akio Kosaka. This is what Dr.
Kosaka had to say:

For PPM, there are two formats: one is binary and the other
ascii. Your explanation corresponds to the binary version. If the
student selects the ascii format, the RGB values are stored as
integers (and not one byte per R, G, B) in the file. (In Irfanview,
you can choose either of the formats, when you convert or store
the image from jpg.) Also, the first pixel in the image file starts
at the left-top of the image and the last pixel corresponds to the
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right-bottom of the image. (The scanning is left-to-right in the
image file, and the values are one dimensionally stored.)

If students do not have a digital camera, please visit Room EE180,
we will help the students take pictures.

I also showed the homework text to Dr. Johnny Park. He adds:

.... you could mention how to handle the floating point image
coordinates after the perspective distortion is taken out. For
example, one could use the bilinear interpolation technique.
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