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Abstract: The scope of this paper is to segment an object from the natural image irrespective of its background. This paper
presents a novel approach of region based segmentation with linear regression employed with it. The proposed approach
separates foreground and background pixel values based on an interactive labeling from the user. Interactive based
segmentation is of great importance in research since it provides more accurate results than the learning based segmentation
algorithms. The proposed is applied on several images from the available standard databases and also the performance is
assessed with regards to several existing approaches. Results show that the proposed approach is consuming very low time for
processing.
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1. INTRODUCTION

Image segmentation is considered as one of the main solutions to many computer vision applications and it is the process of
dividing the image into distinct regions preserving its homogeneity. Interactive image segmentation involves minimal user
interaction to extract the user’s region of interest. It is of high interest area of research because it achieves satisfactory results
than un-attainable automatic image segmentation algorithms. There are two main requirements for this interactive image
segmentation process (i) the algorithm should be able to produce segmentation results that reflect user’s intent (ii) the
algorithm should be so efficient in providing the instant feedback. However, the intuitiveness of the user is allowed till the
desirable results are attained.

Interactive image segmentation process can be categorized into two categories namely hard and soft segmentation algorithms.
Firstly, the Hard segmentation algorithms as proposed in [1] [2] produces a binary map of the pixels which belongs to either
fore-ground or back-ground and the later soft segmentation approach as stated in [3] [4] extracts a fractional part of an image.
Interactive image-segmentation algorithms utilize either region properties like Adobe’s magic wand or it may use boundary
properties like active contour models [5]. In active contour methods, the segmentation results are obtained by placing a
contour nearer to the boundary there by it could be able to grab out a certain boundary region. This method suffers from a
major drawback is that the contour may be likely to be trapped in local minimum. On contrast, the intelligent scissor
algorithm expects the user to place points along the desired contour. The proposal mentioned in the paper is belongs to one
such type of algorithm where the foreground and background pixels are marked with different colour tone by the user in an
interactive manner.

The rest of the paper is organized as follows. section | explains about the need for intuitive segmentation and its application
and also describes about different methods involved in it. Section Il explains about the related work done so far in the field of
interactive segmentation , section Il explains about the proposed approach its importance and mathematical analysis. Section
IV gives us results obtained from the proposed approach ending with conclusions.

2. RELATED WORK

Many researchers have focused on this interactive based image segmentation such as grab cut method as proposed in [6] [7].
In this analysis both regional and boundary properties are considered. With these methods an image is modeled as a graph.
The node of each branch represents a pixel where the adjacent two neighboring nodes are connected with a weighted edge
defined as the distance between the pixel values. The limitation of this grab cut method is that it considers an assumption that
an object’s shape is best described by its shape with smallest boundary length which cannot be true for very complicated
shapes like hair and bushes more over these methods do not perform well in noisy environment.

Random walk based segmentation and its extensions as stated in [2][8] in which the image is modeled as a graph and found
that it is better performing than the graph cut algorithm. Even this random walks segmentation requires the label elements
representing the foreground and background region, however, these random walks lacks a global colour distribution which is
very sensitive to the position and quantities of foreground and background seed points. In [9] Xiang et.al has spline
regression based segmentation which is a combination of Green’s function and Sobolev functional space. The main
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advantage of this approach is smooth and able to approximate the interpolation values at the scattered data points with
arbitrarily controllable accuracy.

This paper presents a similar approach as stated in [9] but the difference in the clustering algorithm where the author in [9]
uses K-means clustering for the partition of the labeled fore- ground and background pixels. This clustering approach
sufferers from few demerits like uncertainty due to the presence of random initial seed points, this may be overcome by using
fuzzy based clustering approaches. The most important property of this method is that the adjacent neighboring pixels are
highly correlated. However, the very next pixels do possess nearly same feature data. This spatial relationship between the
neighboring pixels constitutes a great aid in segmenting an object in image. Spatial clustering approach incorporates spatial
information, however the objective function is derivative of weighting function which is altered after the clusters in
neighborhood are considered.

3. PROPOSED APPROACH

Consider an image ‘I’ with ‘n’ pixels to be segmented in which two sub sets foreground (F) and background (B) were
present. Both these subsets are marked up by the user in an interactive manner. Assign a class label of ‘+1’ to fore ground
and ‘-1’ to background points. Now the task is to partition the entire image pixels into these labeled partitions this can be
achieved through a smoothing function

J(F) =TT, — F(xF)* + T2, (1 - F(XF)?) 0
x¥F x5
Where " and "' corresponds to humber of foreground and background pixels
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and similarly for i (x)
we can obtain the labels of foreground and background pixels.
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Now the clustering algorithm [10] [11] is applied for these user intuitive labeled elements by doing so the insignificant
labeled elements can be removed.

Where f(x) can be represented as here

F _ F 2 F
(x) = |lx— x5 |"log (|lx — x
; () = | ; I'log ( ) . By solving the above equation and applying thresholding

i

4. EXPERIMENTAL RESULTS
The proposed algorithm is tested and evaluated with both real time and standard Berkeley segmentation image database [12]
[13]. The results are tabulated below

(d2)

(a3) ) (c3) (d3)
Figure 1: (al-ad): original images (b1-b4): Labeled Images (c1l-c4): segmented using regression based K-means (d1-d4)
Segmented using regression based SFCM
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5. CONCLUSION

An interactive based image segmentation is proposed in this paper, the approach is modeled as a linear regression problem
and also incorporating the concept of clustering analysis in order to obtain more efficient segmentation results. The approach
is applied on both standard database and realistic image and results shows that it works perfectly to yield the most appropriate
results when compared against ground truth images (Not displayed). This work can be further extended by incorporating edge
based segmentation along with this region based approach.
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