
 
 

 Page 1033 
 

Spanning Tree Based Clustering Technique Combined With 

Morphological Operations for Unsupervised Multi-Spectral 

Satellite Image Segmentation 

 
P. Sujith 

M.Tech Student, 

Dept. of CSSE, 

Andhra University, 

Visakhapatnam, AP, India. 

 
K. Venkata Ramana 

Assistant Professor, 

Dept. of CSSE, 

Andhra University, 

Visakhapatnam, AP, India. 

 

Abstract: 

An unsupervised protest based division, joining  an 

adjusted mean-move (MS) and a novel least 

spreading over tree (MST) based bunching 

methodology of remotely detected satellite pictures 

has been proposed in this correspondence. 

Morphological operations are used to get the 

enhanced image. The picture is first pre-prepared by 

a changed rendition of the standard MS based 

division which safeguards the attractive 

discontinuities introduce in the picture and ensures 

over segmentation in the yield. Considering the 

divided districts as hubs in a low level highlight 

space, a MST is developed. An unsupervised system 

to group a given MST has likewise been conceived 

here. Morphological operation has been performed 

on the final region which is obtained after clustering.  

 

This sort of half and half division system which 

bunches the areas rather than picture pixels lessens 

extraordinarily the affectability to commotion and 

improves the general division execution. The 

prevalence of the proposed strategy has been probed 

an expansive set of multi-unearthly pictures and 

contrasted and some outstanding half and half 

division models. 
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1. Introduction: 

Picture division is one of the fundamental and 

principal steps required for abnormal state picture 

understanding. It connects the semantic hole between 

low level picture preparing and abnormal state   keen 

picture investigation. Object recognition and tracking 

[2], land cover and land utilization classification [3] 

and so on are a portion of the applications where 

division is one of the indispensable parts.  Information 

bunching [4] is one of the entrenched closeness based 

techniques which has generally been connected in the 

area of picture division. The principle idea of bunching 

based division is to gathering picture highlights into 

various clusters so that the intra bunch varieties are 

minimized and bury group varieties are expanded to 

the conceivable degree.  A few distributions report the 

fruitful use of different traditional grouping methods 

(k-implies, fluffy c-implies, thickness based grouping 

[5]) for division of satellite pictures [6], [7]. In any 

case, the greater part of them are parametric and 

require the surmised starting number of groups to 

continue assist. Mean-move [8] grouping method has 

been investigated in late writing as a promising picture 

division system [9]. In spite of the fact that the 
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bunching based division methodologies are effective in 

finding hidden picture highlights, they force a few 

genuine downsides as well. The spatial structure and 

the edge data of the picture are not saved and pixels 

from various   areas are hard to recognize if there 

should arise an occurrence of covering highlight 

spaces. Spatial division systems have been investigated 

in late writing as an option division procedure to save 

picture irregularity and spatial relationship between 

pixels. In any case, the fundamental disservice with 

these calculations is that they undesirably create an 

expansive number of little semi homogeneous locales, 

i.e. as on account of watershed change. The structure 

proposed in [12] has been implemented here in this 

paper in general form. MS calculation is generally 

connected to perform brokenness protecting smoothing 

took after by picture division. Due to its edge saving 

sifting property the striking elements of the general 

picture are held. This property is vital for sectioning 

remotely detected pictures in which a few 

unmistakable districts are utilized to speak to the entire 

scene. In any case, it is troublesome to segment a 

remotely detected picture into various land covers 

exclusively in view of the MS calculations. 

Henceforth, MS based technique is a decent decision 

to perform the underlying over division. The picture is 

first over portioned by the proposed MS based 

bunching took after by a consolidating methodology 

utilizing another MST based bunching calculation. The 

MST clustering algorithm is known to be capable of 

detecting clusters with irregular boundaries . Unlike 

traditional clustering algorithms, the MST clustering 

algorithm does not assume a spherical shaped 

clustering structure of the underlying data. 

 

Morphological image processing is a collection of non-

linear operations related to the shape or morphology of 

features in an image. According to Wikipedia, 

morphological operations rely only on the relative 

ordering of pixel values, not on their numerical values, 

and therefore are especially suited to the processing of 

binary images. Morphological operations can also be 

applied to greyscale images such that their light 

transfer functions are unknown and therefore their 

absolute pixel values are of no or minor interest. 

Morphological operation is performed for the final 

region which is obtained after the MS based clustering. 

The morphological operations performed are 

IMCLOSE, IMOPEN, IMERODE, IMDILATE. 

 

2. Existing Segmentation Algorithm: 

Fig. 1 delineates the flowchart of the proposed division   

technique. Extensively, it is a three-stage handle. 

 Apply the adjusted MS based grouping 

calculation to bunch the pixels of the 

information satellite picture in the ghostly 

space. 

 A component extraction step is completed to 

figure a few low level components from each 

of the items found in the past state. 

 Considering every district as a hub in the 

recently characterized include space, the  MST 

based non-parametric grouping strategy is 

connected for definite area consolidating. 

  

Fig 1. Flowchart of the existing segmentation 

algorithm. 

 

3. Proposed Segmentation algorithm: 

This section describes the proposed data clustering 

technique using minimum spanning tree. MST based 

clustering [14] technique is known to be capable of 

detecting clusters with irregular boundaries and the 

morphological operation performed. 

 

A. Mean Shift Technique: 

The mathematical details of the standard mean-shift 

technique can be obtained in [7]. Though mean shift 

does not require the initial number of clusters actually 

present in the data space, the width of the Parzen 

window is to be mentioned beforehand. If the window 

http://en.wikipedia.org/wiki/Morphological_image_processing
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size is larger, there is possibility of over merging 

whereas smaller window leads to the generation of 

several small sub-clusters in the output. Here a k-dist 

based method for estimating the bandwidth has been 

proposed. The traditional mean-shift process stops 

when the density gradient attains a value close to zero. 

It is an iterative process and may generate unnecessary 

larger number of clusters. Here an adaptive termination 

criterion has been developed which has been 

demonstrated to accelerate the clustering process. This 

terminating condition detects the sub-clusters present 

in a given cluster first and then a post processing step 

combines them together into a single group. 

 

B.  MST Based Clustering Algorithm 

Given a set of points 𝑥1 , …… . 𝑥𝑁(𝑥𝑖 ∈ 𝑅𝑝+4) with 

unknown underlying probability distribution, a graph 

G(V,E) is constructed with vertex set 'V' and edge set 

'E' where each of the 𝑥𝑖  is represented by a node in the 

graph. The edge between a given pair of vertices 𝑥𝑖  

and 𝑥𝑗  is weighted by the Euclidean distance: 

𝑤 𝑥𝑖 , 𝑥𝑗  = 1 − exp  −
 𝑥𝑖 − 𝑥𝑗 

2

2𝜎2
  

𝜎 has been fixed by grid search [15] technique using 

50%  of the total data for cross-validation. The value 

of 𝑤  will be smaller if  𝑥𝑖  and 𝑥𝑗  are similar to each 

other in some sense whereas will get increased in case 

the data points differ. A minimum spanning tree 

𝑇(𝑉, 𝐸𝑇) of  G is constructed henceforth using the 

Kruskal’s approach [15]. The proposed clustering 

method checks iteratively whether a given edge of the 

tree can be deleted to form two compact sub-clusters. 

The edges are considered in the descending order of 

the corresponding edge weights because it has been 

assumed that edges with larger weights are the ones 

which span different clusters. Algorithm 2 [1] 

describes the proposed clustering process. A is a 

measure of the cluster compactness. If a given edge 

𝐸𝑤(𝑖) has drastically larger weight value than the 

component edge weights of its two adjoining 

connected components (CC’s), then it can be presumed 

that 𝐸𝑤(𝑖)  spans two different clusters and hence can 

be deleted. Given a CC, the corresponding 𝛼 controls 

the gap allowed in the feature space between this CC 

and any other CC. 

 

C. Morphological Operation: 

After the segmentation and clustering procedure, we 

expected to clarify all satellite image, comprising of 

different types of images. Consequently, we connected 

morphological administrators, for example, 

enlargement, filling, and diminishing operation with 

various cycles. Since it can be utilized to mean and 

portray a locale of shape, the scientific morphology 

was utilized here to separate the pictures and the 

picture limits additionally follow them delicately. The  

morphology used to control the question and the  limit 

state of the picture is subject to the information picture 

A and cover B, called an organizing component. The 

organizing component was made to track the picture 

shape grouping by the MS calculation. The yield of 

this progression is an over segmented adaptation of the 

first picture. An element extraction is performed to 

concentrate shading and surface elements from every 

question along these lines separated. The items are 

bunched in the component space utilizing a non-

parametric least spreading over tree based bunching 

technique.           This MST based bunching does not 

require the quantity of bunches to be said from the 

earlier. The calculation saves the idea of question 

based picture investigation and is equivalent to other 

question based division systems. The tests performed 

demonstrate that, the strategy shows preferable 

arrangement exactness over strategies like Watershed  

+ MS based division or MS + Normalized cut based 

division techniques. In addition, it can take any shape 

based on the input image and the operation used. 

 
Fig 2. Flowchart of the proposed segmentation 

algorithm 
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This division can be utilized further to concentrate 

particular items like streets, structures from the picture 

and does some specific operations, for instance, 

dilation, filling, and thinning operations. 

 

1. Dilation 

The dilation process is the meaning of extending the 

image boundary or the object of the image itself by 

adding a number of pixels based on the structuring 

element design. This operation was applied to a binary 

image 𝑠2 . For example, if the input image is A and the 

structuring element B, then[13] : 

𝐴 × 𝐵 = 𝑠{ 𝐵 𝑠 ∩  𝐴 ≠ ∅} 

Where ∅ is the empty pixel that is similar to a 

background pixel, however, this pixel was originally 

related to the foreground pixels. Based on the previous 

equation, our approach is, if the origin value of the 

structuring element window is equivalent to the 

corresponding input pixel and not equal ∅ then the 

dilation takes place regarding the mask size of the 

structuring element. In this operation, the size of the 

mask was 9 by 9. In order to close the opening gaps 

along the images, we applied this operation repeatedly 

with this combined algorithm extracting from dilation 

and filling operations. 

 

2. Thinning 

This operation was utilized to eradicate some of the 

extension part of the images due to the dilation 

process. Typically, the thinning approach was designed 

based on the algorithm in which, if the foreground and 

background pixels of a structuring element are 

correspondingly identical to the beneath pixels of the 

input image, then the origin pixel of the structuring 

element is set to zero, otherwise the input image 

remains the same. This method was applied to all of 

the images  in tracking way. 

𝐴 × 𝐵 = 𝐴𝑠 ∩ 𝐵𝑠 

Where 𝐴𝑠 is a set of binary image pixels and 𝐵𝑠  is the 

structuring element. 

 

5. Results: 

The below figures shows the implementation of 

existing and proposed algorithm. The original image is 

the Satellite image which is used for segmentation 

process. 
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6. Conclusion: 

A novel unsupervised satellite picture division 

calculation has been proposed here. It comprises of 

two sections. Initially the picture is divided in the 

otherworldly space by a changed mean-move based 

clustering strategy. A novel ending criteria and a novel 

technique for evaluating the Parzen window width 

have been added to the customary MS grouping 

calculation which ensures quick joining while 

performing close ideal bunching by the MS 

calculation. The yield of this progression is an over 

segmented adaptation of the first picture. An element 

extraction is performed to concentrate shading and 

surface components from every protest along these 

lines separated. The items are clustered in the element 

space utilizing a non-parametric least spreading over 

tree based grouping technique. 

 

This MST based clustering does not require the 

quantity of clusters to be specified from the earlier. A 

morphological operation on a binary image creates a 

new binary image in which the pixel has a non-zero 

value only if the test is successful at that location in the 

input image.The morphological operation is performed 

for the final region after clustering. The tests 

performed demonstrate that, the strategy shows 

preferable arrangement exactness over strategies like 

existing division techniques. This division can be 
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utilized further to concentrate particular articles like 

streets, structures from the image. 
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