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Abstract: Image segmentation is necessary but significant element in less intensity image investigation, pattern
recognition and in robotic systems. It is one of the most complex and demanding tasks in image processing.
Image segmentation is the process of separating an image into various regions such that each region is
identical. This paper proposes a new medical image segmentation method that integrates multi-resolution
wavelet packet decomposition with the watershed transform for Satellite image. The wavelet packet transform
(WPT) is applied to the input image, creating detail and approximation coefficients. If watershed technique
alone is used for segmentation, then over cluster is present. To overcome this, the proposed technique which
combines wavelet packet and watershed algorithm is developed. First, the wavelet packet transform is applied
to produce multi-resolution images, followed by applying watershed for segmentation to the approximation sub-
bands. Finally, Inverse WPT is implemented to obtain the segmented image. Due to wavelet packet
decomposition, the quantity of the disturbance can be decreased and leads to a tough segmentation. This
proposed work concludes that wavelet packet and watershed transform facilitate to get the elevated precision
even in strident images.
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INTRODUCTION tough clamor and calculation necessities to  combine

Image  segmentation  is  the  division  of  an image segmentation technique is incorporated in a multi-decree
into significant areas relies on uniformity [1]. The attitude [3].
objective of  this  is   to   make  things  easier  the
depiction of an image into something that is further Wavelet Packet Transform (WPT): Two levels WPT
significant  and  easier to evaluate. It is applied to analysis tree as shown in Fig. 1. The approximate image is
establish substance and borders in pictures. Attributes steady when decomposition level increases [4]. On the
can be taken from images like buildings, roads, water other hand, embedding strength is decreased. So in this
bodies and vegetation etc. Though the performance of work, the input image is analyzed to two levels. In this
conventional segmentation techniques are restricted by technique, input image is analyzed to approximate image
shadow problems and noise leads to over-segmentation and 3 detail images. In WPT, the detailed coefficients like
in few places, less segmentation in others,  resulting in LH, HL and HH can be decomposed further as shown in
inferior  precision. To prevail over these complications, Fig. 1. This furnishes an random pyramidal structure
inspecting the images at multi-resolution is being equivalent to WP bases.
measured [2]. This leads to narrower frequency bands at higher

A foremost crisis in watershed algorithm is stern frequencies and assures the capture of the image
above-segmentation due to the immense and variety of significant points. For a input of 2N, it  generates  a 2j
commotion  inside  the image. Two limitations in sets of sub-band co-efficient. Every set is down-sampled,
registering this technique and they are susceptivity to band-pass   filtered    with     added    resolve   in  instance.

these   areas.  This  trouble is surmount once
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Fig. 1: Two level 2D DWT analysis filter banks

Similarly, the same procedure can be extended to two
dimensional analyses. It produces sixteen sub-bands from
LLA  to HHD  as depicted in Fig. 1. This coefficient2 2

produces further decree in strength and to be perceived.
Therefore, in this   work  WPT  is  projected  to  execute.
To do this, the Haar wavelet is applied in this method,
because it requires low calculation difficulty [5].

Watershed Algorithm: The watershed transform realizes
the catchment basins and ridge lines in such a grayscale
image. In stipulations of the setback related to image
segmentation the key perception is to change the
preliminary image into a different one whose catchment
basins are the objects to identify [6].

In the image investigation, noise exclusion, exclusive
of filtering the edge, is complicated. Classically, noise is
specifying by sharp details in an image. Fourier transform
generally restrain the sharp details constituent which is
enviable, but decreases the edge unevenness. So
applying Fourier transform for noise elimination is not
appropriate. On the other hand, WPT allocates better in
both spatial and spectral domains. Hence in this work,
hybrid wavelet packet and watershed is applied for
segmentation [7]. Fig. 2: Proposed algorithm for image segmentation
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Proposed Technique: The proposed technique is Marker RESULTS AND DISCUSSION
Controlled watershed segmentation. In this section,
watershed segmentation is used to separate emotive items In this work, Colour Satellite input image of size
in an image. The watershed exists as catchment basins in 512x512 is considered. Primarily the input image is
an image [8]. The proposed Marker-controlled watershed analyzed to two levels using WPT for the development of
segmentation process is: multi-resolution sub-bands. The colour input image, Y

To assess the function of segmentation. component of the input image and wavelet packet sub-
To evaluate the markers belongs to foreground. bands are shown in Fig. 3, Fig. 4 and Fig. 5. Gradient
To enumerate the markers belongs to background. magnitude segmentation function is used in the
To modify the minima  at   the  foreground  and approximation sub-band and the boundaries of the
background marker locations so that segmentation objects are shown in Fig. 6. Using watershed transform
utility is modified. directly on the image outcome in over segmentation.
To determine the watershed transform of the modified Hence to avoid these further preliminaries such as marker
segmentation. calculations are given below.

Fig. 3: Input Image Fig. 4: Y component

Fig. 5: WPT coefficients for 2 level Fig. 6: Gradient magnitude 

Fig. 7: Opening by approximation Fig. 8: Opening by reconstruction
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Fig. 9: Opening and closing Fig. 10: Opening and closing by Reconstruction

Fig. 11: Regional maxima of opening Fig. 12: Regional maxima on Input image and closing by
              reconstruction

Fig. 13: Modified Regional maxima on Fig. 14: Threshold opening-closing input image

Fig. 15: Segmented output image Fig. 16: Coloured watershed output
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Table 1: Evaluation indices of hybrid wavelet Transform and hybrid wavelet
packet transform

Wavelet and Wavelet Packet and
Images Watershed Transform Watershed Transform
Completeness (%) 91.4098 97.1928
Correctness (%) 92.3876 96.2948
Quality (%) 92.0928 95.9302

To mark the foreground techniques called opening
and closing by reconstruction are shown in Figs. 7-11.
The regional maxima are superimposed on input image for
comparison is shown in Figs. 12 and 13. To compute
background markers, the thresholding operation is
performed to generate binary image as shown in Fig. 14.
Now the surroundings is insipid by calculating the
regions using watershed transform on the binary image.
Now the forefront and back ground markers are overlying
on the input image to obtain the segmented output image
as shown in Fig. 15. The segmented output image is
converted to true color image for visualization purpose to
identify the segmented thing as shown in Fig. 16.

CONCLUSION

In this work, an advance for image segmentation is
described by merging the wavelet packet and watershed
transforms. Watershed is extremely susceptible to blare
and results in excess segmentation. To resolve this
setback, the proposed transforms are synthesized for
escalating the result precision. The simulation results
reveal that this proposed technique can able to segment
the object in accurate manner. The proposed Wavelet
packet based scheme performs better for segmentation
when compared to wavelet transform based segmentation.
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