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ABSTRACT 

The process of partitioning the image into multiple components, so that each component is meaningful, this 

is image segmentation. Since an image is composed of a number of pixels, the segmentation problem can be treated 

as a labeling problem which aims to assign each pixel a label indicating a particular component in the scene. 

Alternatively, the segmentation task can be considered as extracting the boundaries between different objects, so that 

the image is partitioned into meaningful regions according to the boundaries. This paper proposes a new 

segmentation technique that combines multi-resolution Dual Tree Complex Wavelet Transform (DTCWT) 

decomposition with the watershed transform for high resolution satellite images. The DTCWT is applied to the 

intensity image, producing detail and approximation coefficients. If simply watershed algorithm be used for 

segmentation of image, then it will have overlap in segmentation. To resolve this, we used the proposed approach 

which combines DTCWT and watershed algorithm. First we used the DTCWT to produce additional multi-resolution 

images, then watershed algorithm is applied for segmentation of the approximation image, then by using the inverse 

DTCWT, the segmented image is projected up to a higher resolution, in this way, we could only capture the large 

objects. The results demonstrate that combining DTCWT and watershed transform can help us to get the very high 

accuracy segmentation, even in noisy images and Medical images.  

KEY WORDS: Satellite Imaging, Dual Tree Complex Wavelet Transform, Watershed Algorithm, Image 

segmentation 

1. INTRODUCTION 

Image segmentation is the division of an image into significant areas relies on uniformity. The objective of 

this is to make things easier the depiction of an image into something that is further significant and easier to evaluate. 

It is useful to create matter and boundaries in images. Even if the recital of traditional segmentation algorithms are 

limited by gloom harms and clamor leads to more-segmentation in little spaces, resulting in inferior precision. To 

exist over these problems, inspecting the images at multi-resolution is being measured. A primary disaster in 

watershed algorithm is severe more segmentation owing to the huge and diversity of commotion inside the image. 

Two limitations in this algorithm are sustain to hard screech and estimate needed to combine these areas. This trouble 

is surmount once segmentation technique is incorporated in a multi-decree attitude. 

Dual Tree Complex Wavelet Transform (DTCWT): The improved DT-CWT was superior to DWT and WPT 

because it not only overcomes over-completeness in DWT, but also shows better directional sensitivity than DWT. 

It uses real valued filters to employ analysis and synthesis. In extra terms, it employs two real DWTs to acquire the 

true division and unreal division of complex wavelet. In this way, it avoids the problem of reconstruction using 

Complex Wavelet Transform and has more directional information. Figure 2 shows the process of 2-D DT-CWT 

decomposition, where H0a and H0b represent the low-pass filters for Tree A and Tree B respectively, and H1a and H1b 

represent the high-pass filters for Tree A and Tree B respectively. 2 denotes down sampling. The basic idea of DT-

CWT is to employ two different filters for different trees. At the first level of decomposition, odd length filter is used 

for both trees. At the higher levels, odd length and even length filters are engaged in turn to make sure symmetric 

arrangement. It uses 1-D DT-CWT through rows and columns. 2-D DT-CWT decomposition will produce two low-

frequency sub-bands and six high-frequency sub-bands at each level. Low-frequency sub-bands are used to construct 

approximation and detail frequency sub-bands at the subsequent level.  

 
Figure.1. 2-D DT-CWT Decomposition 

Watershed Algorithm: This algorithm understands the catchment basins and crest position in an image. In 

provisions of the retard connected to image segmentation the solution observation is to alter the preliminary image 
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into a different one whose catchment basins are the objects to identify. In the image investigation, noise exclusion, 

exclusive of filtering the edge, is complicated. Noise is represented as pointed fine points in an image. Generally 

Fourier Transform holds back the pointed desirable frequencies, but reduces the roughness. Thus this is not applied 

for noise removal. So DTCWT is suitable choice to apply in time domain and in frequency domain. 

2. PROPOSED TECHNIQUE  
 Watershed based segmentation is the proposed technique in this work. In this part, watershed segmentation 

is used to split sensitive stuff in an image. The watershed exists as catchment basins in an image. This watershed 

segmentation process is to assess the function of segmentation, to assess the markers feel right to forefront and to 

enumerate the markers fit in to background. To adapt the minima at the front and back marker locations, the 

segmentation utility is modified. To finish, the watershed transform of the modified segmentation is determined. 

 
Figure.2. Proposed algorithm for image segmentation 

3. RESULTS AND DISCUSSION 
In this work, color Satellite input image of size 512x512 is considered as shown in Fig.3. Primarily the input 

image is examined to two levels using DTCWT for the development of multi-resolution sub-bands. The DTCWT is 

functional to Y component of the input image, 6 real and 6 imaginary coefficient images for +15˚, +45˚, +75˚ and -

15˚, -45˚, -75˚ in six orientations, respectively are produced is shown in Figures.4 and 5, Gradient magnitude 

segmentation function is used in the low frequency sub-band and the borders of the objects are shown in Figures.6-

14, Using watershed transform directly on the image outcome in over segmentation. The segmented image and road 

extracted is shown in Figure.15. 

  
Figure.3. Input image Figure.4. Y component 
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Figure.5. (a - f) Real coefficient images, (g - l) Imaginary coefficient images 
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Figure.6. Gradient magnitude Figure.7. Opening Figure.8. Opening by 

reconstruction 

   
Figure.9. Opening closing Figure.10. Regional maxima 

opening 

Figure.11. Maxima superimposed 

   
Figure.12. Modified regional 

maxima 

Figure.13. Thresholded Figure.14. Markers & object 

boundaries 

 
Figure.15. Segmented output 

Table.1. Evaluation indices of hybrid DTCWT over DWT and WPT 

 

Images 

Completeness (%) Correctness (%) Quality (%) 

DWT WPT DTCWT DWT WPT DTCWT DWT WPT DTCWT 

Sat - 1 92.2876 97.9651 98.7498 93.2419 96.9301 98.7612 92.7301 96.4761 98.4126 

Sat - 2 91.4098 97.1928 98.9651 92.3876 96.2948 98.9543 92.0928 95.9302 98.1764 

Sat - 3 92.1987 97.4621 98.9256 93.1092 96.7530 98.7534 92.9756 96.1876 98.7342 

 

4. CONCLUSION 

This work explains advanced image segmentation by merging the DTCWT and watershed transforms. 

Watershed is awfully vulnerable 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 separate the object in accurate manner. The proposed hybrid DTCWT based scheme performs 

better for segmentation when compared to wavelet and wavelet packet transform based segmentation. 
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