
In Figure 1 below, the original sunset.ti! image, the K=5 segmentation, and K=10

segmentation are shown below.

(a) Original sunset.ti! image.

(b) Segmentation with K=5.

(c) Segmentation with K=10.

Figure 1: Segmentation of sunset.ti!.
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In Figure 2 below, the original tiger-1.ti! image, the K=5 segmentation, and K=10

segmentation are shown below.

(a) Original tiger-1.ti! image.

(b) Segmentation with K=5.

(c) Segmentation with K=10.

Figure 2: Segmentation of tiger-1.ti!.
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In Figure 3 below, the original tiger-2.ti! image, the K=5 segmentation, and K=10

segmentation are shown below.

(a) Original tiger-2.ti! image.

(b) Segmentation with K=5.

(c) Segmentation with K=10.

Figure 3: Segmentation of tiger-2.ti!.
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A2. 5-dimensional feature vector.

In Figure 4 below, segmentation using the specified 5-dimensional feature vector of

(R,G,B,ω→X,ω→Y ) is shown for the three images using ω = 1 and ω = 10 for K = 10

clusters.

(a) sunset.ti! with ω = 1. (b) sunset.ti! with ω = 10.

(c) tiger-1.ti! with ω = 1. (d) tiger-1.ti! with ω = 10.

(e) tiger-2.ti! with ω = 1. (f) tiger-2.ti! with ω = 10.

Figure 4: Segmentation of images (K=10) with 5-dimensional feature vector.
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Based on Figure 4 above, it appears that increasing ω which is the weight placed on

the pixel position results in segmentation that is more sensitive to the position of the

pixels. This is seen from the di!erence between the left and right images of Figure 4

for every row.
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A3. Using texture features.

Below in Figure 5, results for the three di!erent feature vectors for each of the three

images are shown. The parameters are W = 10↑10 window size, K = 10 clusters, and

ω = 1 as the pixel position weight. Additionally, the root mean squared value in the

window W was taken instead of the mean squared value. All features in the feature

vector were scaled to the range of 0 to 255.

(a) sunset w/ texture. (b) sunset w/ texture, rgb. (c) texture, rgb, position.

(d) tiger-1 w/ texture. (e) tiger-1 w/ texture, rgb. (f) texture, rgb, position.

(g) tiger-2 w/ texture. (h) tiger-2 w/ texture, rgb. (i) texture, rgb, position.

Figure 5: Segmentation of images (K=10) with 5-dimensional feature vector.

From Figure 5 above, we can see that using just texture features alone (first column)

gives an interesting segmentation that is better than just placing a high weight on

position with RGB but worse than segmentation with RGB alone. Using texture

features plus RGB (second column) also gives an interesting segmentation, but it seems
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that texture features corrupts more than helps segmentation that would have been done

with just RGB. Finally, using texture features plus RGB plus position (third column)

gives another interesting trio of segmentations, but it is perhaps worse than texture

features plus RGB. For these images, it is perhaps better to cluster on just RGB alone

as the groupings are mostly color-based, but for a di!erent set of images that are

mostly the same color, texture features may improve the segmentation.

Another thing of note are the visual artifacts in the images around the borders that

creates a second kind of border within the images. I ran into this issue in assignment

8, but ultimately I do not know where this exactly comes from. My best guess is that

it arises from the convolution of the images used to average the texture features in the

window W because I observed that the visual artifacts around the border changes as I

change the window size, so perhaps it is just the way that I am convolving images in

MATLAB that produces this unwanted visual artifact.
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