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ABSTRACT

The change detection of the agriculture land and
other land useis one of the important application of
remote sensing imagery. The major objective of this
paper tomeasure the different boundary regionsof
the land classes using an image segmentation
techniques. The initial categorizing of different
land use classes is experimented by using k-means
clustering, which basically clusters the point of
interest with the pixel similarity. The measurement
of the different pixel region represent the different
classes of agriculture area is a challenging task with
the real and synthetic images. The important
characteristics of the algorithm preserves the
cluster pixel details at most of the iterations,
however for the similar canopy values the cluster
effeminacy varies and the identification of the land
clusters also deviates as compared with the ground
truth data.
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1. INTRODUCTION

This century witnessed global revolution in each
and every corner of the world. The application of
technology in the field of science revolutionized
the global economy which indirectly helped and
also effected the remote area, especially in India. It
is believed that the Indian economy mostly
bounded with the agriculture business. But during
the last decade more and more science related
application are evolved. The remote area is neither
deforested nor changed its traditional agriculture
crop selection. But in both the way the revolution
effected the biological disorders into the
environment and now we are witnessing it in the
form flooding, draught and seasonal changes. The
said advancement also seriously caused the
economical disorders in the agriculture sector.
Sometime because of very good yields the prices
are fallen to the extreme and vice-versa. The fancy
pricing for the particular crop initiatesmajority of

the farmers to grow the similar crop increases
product inflow into market, results in price fall
leave the farmers with huge loss. The proposed
study focus on to the change detection techniques
for the particular crop using remote sensing
application.

The rapid advancement in the remote sensing
imagery given enormous opportunities to the
researchers. The wide scope of application of
remote sensing in the field agriculture land cover
/land use fulfilled several societal needs in the
remote area. The new generation satellite
instruments provides images with high spectral and
spatial resolution with a global coverage helps in
change detection of the agriculture area[1-4].

2. REMOTE SENSING APPLICATION IN
LAND COVER/LAND USE

The remote sensing application in the field of
agriculture is competitively applied from last 10-15
years to categorize land cover, monitor land-cover,
study of vegetation life system and its productivity
etc. The increase in number of such applications
demands a high accuracy land classifications for
the accurate identification of the object of interest.
The early advancement in the remote sensing
technology started with normalized difference
vegetation index (NDVI) for images, but the
accuracy characteristics of these images fall short
to determine specific vegetation mapping.In the
early years of 2000 the MODIS data provided
improved spatial and spectral resolution of 250 m
contributed greatly to assess the agriculture change
detection. In addition to this the free availability of
Landasat data with 30 metre spatial resolution
greatly helped to improve the accuracy in
agriculture change detection process. In addition to
these, the availability of Indian satellite images like
IRS, Resourcesat and Awifs series boosted the
enormous applications in the field of agriculture
and provided an eco-friendly environment for the
researchers in the applied sciences[5-11]



3. IMAGE SEGMENTATION

One of the major application of image processing is
the segmentation of the images. The remote sensing
images were highly used for land use classification.
The segmentationof this type of image is used to
process and partition a remote sensing image into
variable pixel segments. The goal of this
segmentation is to streamline some of the land
use/land cover issues and/or to identify and publish
the change representation of an image from the
series of images into something useful to the
societal applications. The process is typically used
to locate different agriculture species, converted
agriculture lands and forest deforestation. The
agriculture image segmentation is the process of
assigning a label to every similar or dissimilar pixel
in an image to identify the similar pixel
characteristics, if so it can be grouped with some
category of class. In agriculture application a POI
compasses with variable pixel intensities, which is
to be analysed for the future study.Enormous image
segmentation algorithms were used to classify the
images, especially with the help ofMatlab tool, the
variety of packages will come in handy in image
analysis. The Figure 1 shows the different category
of image segmentation algorithms[12-14]

4. PROBLEM STATEMENT

Most of the time the farmers will start growing or
planting same crop with predefined influences
caused because of the huge market and sometimes
easy maintains of the crop. The study area to assess
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the change detection selected from certain areas of
Dakshina District of Karnataka, India. This coastal
area witnessed a huge globalization effects in
recent years. The economic standards are improved
because of the industrial revolution mainly in the
fields of IT sector. The impact of this resulted in
the field of agriculture. Most of the time the
agriculture areas are converted into building and
sometime the said area are changed their crop
selection to get more profit. It is sometime because
of the unavailability of the agriculture works also.
Even though the industrial revolution the
advancement in the agriculture is witnessed very
low. This effected the agriculture section in huge
way. The applied technologies in the field of rice
paddy is very limited and the entire process
requires a huge manpower, the said areas are
converted either into the arecanut plantation or
rubber plantation. The nearby high way areas are
majorly converted into buildings and industries.
Similarly there is a huge revolution in education
sector this also increases the building infrastructure
and reduces the agriculture and forest areas. The
district is also covers large hectares of Western
Ghats (WG). The above said revolutions and
change in land use developed in a rapid phase
caused deforestation in the district[10]. As these
changes in the Land use /Land cover visualized and
witnessed slowly its effects which can be seen after
the decade also. So if there is an automated system
to detect such changes to notify the stake holders,
the needy actions can be taken to keep the
environment healthy and safe. The proposed work
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Method Met hod Method Method
Region Based Watershed based
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Figure 1: Image Segmentation Types
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carried out to detect such land changes over the
years and to come up with an informative system to
take decision on the crop selection, timely change
in  environmental regulations etc. The
experimentation in this article made an attempt to
quantify different categories of land use for a
particular POl taken from the Vamajoor area of
ThiruvailGramaPanchyath.

Segmenting a remote sensing image is important
for classify different classes of images. The
measuring of the different land classes are also
important nowadays in different decision making
systems. The definition of algorithms for
measuring such land classes is important and a
cluster of literatures come across comparatively
good results by using graph-based image[8].

The objective of the work is to characterize the
point of interest (POI) in the sample image. A
satellite image of the college campus from the
Vamajoor area of ThiruvailGramaPanchyathwas
taken and segmentation is performed on the image
to identify between the buildings and greenlands
and other areas. The final segmented image shows
the regions that fall into various clusters and also
the image showing the point of interest.

5. METHODOLOGY

The solution for the grouping of similar canopy
intensities for the agriculture image intensities is a
complex process as for some reason the pixel
intensity may be similar even if there is a change in
agriculture land category. This clustering problem
can be solved by using the concept of unsupervised
algorithm and its simplest form is K-means
clustering[9].

This classification task for the given data set can be
accomplished by traversing through a certain
clusters with a fixed priori value by defines the k
centroids one for each cluster. The given image
dataset is processed by giving a number cluster
values initially using the Matlab tool initializes the
different centroid values for the different land
categories, through this centroid values, it
increments with the similar pixel and partitions the
cluster when it detects the variant pixel and thus
forms the boundary. Thus partitioning helps to
classify the required land use and can be measured
to identify the change detection over the years[15-
17].

6. K-MEANS CLUSTERING

The segmentation and analysis of remotely sensed
data is a key technology to map and monitor the
land cover and land use. Over the years these image
analysis is experimented with pixel based methods.
The recent advancement in tools and technology
provides a flexible and efficient methods for object
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classification. The use of right algorithm along with
the high resolution imagery and tools are essential
for the monitoring of land cover, such as forestry,
agriculture and grasslands. The vector quantization
method of K-Means clustering popular in the field
of signal processing and data mining and can be
generalized to any cluster forming to classify the
similarity and dissimilarity criterion.  The
clustering and partitioning relationship follows the
“n” partitioning and “k” clusters with each
observation represents the cluster with the nearest
mean as a prototype of each cluster. The clusters of
different pixel intensities results in some
partitioning of some data space[18-23]

The objective function for the clustering hierarchy
and partitioning pixel boundary is given in eq 1
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centre ¢, is an indicator of the distance of
the n data points from their respective cluster
centres.

The algorithm is depicted in the following steps
and also shown in Figure 2.

1. The objects of interest represents K points
are placed into the initial group centroids.

2. The closest centroid is assigned with an
object.

3. Once the steps completes for all the
objects, recalculate the position of the K
centroids.

4. Iterate the last two steps until the centroid
stops its traversing. This induces the
cluster separation as required for the
problem statement.

The observations from the analysis results in
unsatisfactory classification the clustering may not
terminate into the partition even if there is a change
in cluster intensity and it is also found that the k-
means algorithm does not necessarily find the most
optimal configuration, corresponding to the global
objective function minimum. This is because of the
sensitivity of the algorithm towards the initial
random selection of clusters. The algorithm can be
executed multiple times by changing the centroids
which once again creates considerable vague in
partitions and results in false analysis. It is simple
and can be applied to generate a group of minimum
clusters. [9].
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Figure 2: K-Means Algorithm Flowchart

7. RESULTS AND DISCUSSIONS

The above algorithm is iteratively applied to the
number of images to conclude the image data to be
used for the future experimentation as the result
gives varied result structure for each set of data as
shown in Figure 3. But up to certain extent this
algorithm reduces the mixed pixel problem usually
generated in this category of pixel based methods.
The result is also influenced by the number of
samples and the type of samples the pre-processing
steps adopted for the image. The 5 clusters unable to
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different
infrastructure development over the period of 2013

characterize the vegetation  blocks,
to 2018. In this period there was a huge
development and consequently the forest and green
degradation in the particular POI. The future scope
of this work are carried out using graph based image
segmentation algorithms and the result analysis
enhanced the classification accuracy for input

images.
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Figure 3: Results of K-Mean Clustering
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8. CONCLUSION

Image segmentation remains a challenging
problem, however through the sequential steps a
substantial progress achieved using k-means
algorithms. The resultant segmentation images
shown in the Fig.1 produces deviated results as
compared to the ground truth data, because of the
problem with the data set. An efficient remote
sensing image with the 25m resolution may be
useful for the efficient classification. Probably
various literatures suggests to use LISS IV imaged.
Also the accuracy of the results may be compared
with other graph based segmentation algorithms
like graph-cut etc. which is to be the future work.
Image segmentation plays a vital role in digital
image processing. The K-means clustering
technique is a simple quick algorithm
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