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CENG 466 :: Homework 4  Report 
You can find the details of our implementation below.
1. Region Growing Algorithm
a) Our approach

First we developed the algorithm to find one region from a starting point, that is the seed pixel. By using 8-neighbourhood we added the neighbouring pixels to a list called ?komsular?. Then we inspected the neighbouring pixels to check if they can belong to our current region or not. We determined a similarity condition to do so (details of this is in the next subtitle). We take the leading pixel from the neighbours list (think this list as FIFO), check if it belongs to this region, mark it with region number if it satisfies the similarity condition, or just skip otherwise. If we add this pixel to the region, then we also add its neighbours to the neighbours list, since the region may go on growing. Also whatever we do -we add a pixel to a region or not- we mark that pixel as “visited” (by keeping an array named “ziyaret[height][width]”). This allows us to save time and space by not looking at the pixels that we have already looked. Finally, when the neighbours list is empty, there aren’t any more pixels to look at, so we are finished for the current region.
Using this pixel aggregation approach guarantees that we mark pixels which are both neighbours and are similar (according to the similarity condition determined before). We mark the pixels in means of the region number. Say we are extending the region r. Each pixel we added to this region is marked with r. So at the end we can easily output the regions. Each region is known with its number. So one thing is left to do: coloring them. This can be also easy when you use their average or mean color. We preferred giving the average color to the regions.
Up to here we discussed our algorithm to find only one region. We are doing this operations in a loop, and this loop is applied to all pixels. Of course, by checking “marked” condition of the pixel, we skip that pixel if necessary –that is if that pixel is already involved in a region-. So this loop applies our approach to all pixels, which means that we don’t have to determine some seed pixels before processing the image. To start a new region, we just go to the next empty pixel and it will be our seed pixel. We grow a new region and so on..
b) Threshold and Similarity Condition

Our similarity condition is simply the closeness of two pixels. We check the absolute differences between each of the R, G and B values. If the difference does not exceed out T (threhold) value then the decision is that they are close enough to be in the same region. If one of them exceeds, that pixel is not added to the region.
By some experiments we decided to have a threshold of 3%. That means we inspect if the difference between two pixels exceed the following value or not: 

<max. value of the image> * T
Thus, for an image of max value = 255, we check this condition:




        | difference of pixels | < 255 * 0.03

This check is done only between two neighbouring pixels. We do not determine a value for a region and then check the closeness of this value and the new pixel being examined. We always check two neighbouring pixels. This is very helpful, especially in colors getting lighter or darker in an object. If one has a fixed value for a region and adds pixels by comparing with the fixed value, it is quite possible that (s)he will have several segments in an object. Our method is better in this way.
c) Reducing the noise

Before all of these, we applied a median filter of 3*3 to reduce the noise. In a region growing, noise is a big handicap. It is hard to determine if a pixel is part of a region or is a noise. So we got rid of most of the noise by median filtering. Then we applied our algorithm. That helped a lot.
d) Results

...................... pictures ......................................
2. Merge and Split Algorithm

a) Data Structure
Our data structure is a struct holding information abour each rectangle of the quad tree. It holds the size of the rectangle, average color and four pointers pointing to its children if it has children. 
