CmpE 464: Image Processing 

 Homework 4: Transform Coding

Due date: 18.11.2007
You are required to implement the following transform coder:





In this figure, the image is first divided into 8 x 8 blocks. These blocks are transformed using a 8 x 8-point transform. You may to use DFT and DCT.
a. Use DFT. Use 

i. Only the magnitude

ii. Both the magnitude and the phase. (bits should be shared among them – total number of bits should add to 2 per pixel)
b. Use DCT

Note that in the figure above, the block called “quantizer” assigns bits to transform coefficients. Normally, each pixel is represented by 1 byte (256 levels). Each block, then, is represented by 64 bytes. We would like to compress the images about four times. That is, we would like to use 16 bytes per block. That amounts to 2 bits per pixel (2bps). You may allocate those bits non-uniformly. One alternative is using zonal coding as described below; and the other, threshold coding, as described below. Please note that when DCT or DFT is taken, you normally have floating point numbers; you should make sure that these are converted to 8-bit representation (or fewer bits, as described below).
The transformed block is quantized using two techniques:

1. Using the zonal map given below:
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A ‘1’ or ‘0’ in the above map indicates that the transform coefficient in this position is to be preserved or discarded, respectively. For example, the transform coefficient at (0,0) is going to be transmitted while the transform coefficient at (7,0)  will not be transmitted and the decoder will assume the value of that to be equal to zero. 

2. Using threshold coding using the threshold map given below:
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The transform coefficient in that position is going to be divided by the entry in the table and the result of the division will be rounded. 

At the decoder side, there is something called “dequantizer”. As you well know, quantization is irreversible. What this block does is scaling; coefficients will be multiplied by the number they were divided into. However, the result of rounding will be irreversible. 

To compare the quality for the reconstructed images, compute the SNR defined as the ratio of reconstructed signal energy divided by error signal energy. The error signal is defined as the reconstructed image minus the original image. (Energy of an image means sum of the squares of all pixels). 

Use the 256x256 gray scale image lena for your tests. Note: You may use MATLAB routines.
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