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Abstract— Today, in the modern digital scenario, as compared to forest expansion by natural or
planting, the deforestation rate is always higher. The need to be able to accurately monitor forest cover
and quality is crucial to understanding the costs of deforestation. Understanding the loss of
biodiversity and reduction of carbon sequestration capacity that results from deforestation becomes
much more difficult. This paper deals with the analysis of the deforestation rate in different regions
from satellite images of any region taken over years. In this paper, color segmentation algorithm is
used on image and area of forest in a place over different year is calculated. As per simulation result it
predicts deforestation has occurred over past years. In this paper, text to speech conversion algorithm
is used to give out the result. Simulation is carried by using Matlab R2015a software.
Keywords—Color filtering, Color image segmentation, Deforestation, K-means clustering, 1*a*b*
color space.

I. Introduction

Deforestation is the major problem in the illegal logging from satellite imagery.
world. In the past, forest deparment would Nevertheless, to detect changes over large
use field and aerial surveys to collect forest areas, especially in more remote regions,
cover data, and aerial photography was used satellite imagery provides an important
for plot-based analysis of forest stocks. With resource in understanding and monitoring
the advent of satellite imaging technology, it is issues of deforestation. Other satellite
much more common to use remote sensing technologies like radar and the light-based
techniques to monitor forest data, in particular LiDAR imaging systems are able to
tropical deforestation. Researchers have often complement optical imaging systems
used the US Geological like Landsat. Image segmentation is considered
Survey’s Landsat satellite program and as the most important part in image processing
Worldwide Reference System to provide methods and techniques. This process is
satellite imagery data to analyze forest defined as the method of splitting a digital
changes. In areas like Indonesia, where image into several segments which carries
tropical deforestation is widespread across a meaningful information and hence make it easy
large geographic area, it is difficult to detect to analyze information. For segmentation, there
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are many of techniques  which  can be
applied on  image. Image segmentation is
useful for isolating the boundaries of  any
image in the form of multiple segments based
on the properties of an image includes color,
intensity, and texture of that image. But this
paper use Clustering methodology. The most
widely used image segmentation techniques are
Edge based, Threshold based, Region based,
Fuzzy based  and Artificial Neural Network
based segmentation.  An
segmentation method automatically segments
the images without the need of knowledge.
This algorithm requires number of clusters to

unsupervised

be specified. K-Means algorithm is an
unsupervised segmentation algorithm among
the available ones is adopted because of its
simplicity. As L*A*B* color space is seen to
be more identical to the way the human eyes
perceive color, so, this color space is chosen
for our color image segmentation task. This is a
famous hard clustering algorithm best known
for its simplicity. Usually hard -clustering
algorithm which assigns each object as
member of one cluster that includes less
mathematical computation in comparison to
soft clustering algorithm. In soft clustering
algorithms, it is also an unfavorable issue to
determine the fuzziness factor. It distributes
objects over all clusters. Due to these reasons,
this paper has chosen hard clustering algorithm
and adopted K-Means algorithm.

Literature Survey

L. Bragilevsky and 1. V. Baj [1] discussed as
deforestation in the Amazon basin causes
devastating effects both on the ecosystem and
the environment, there is urgent need to better
understand and manage its changing landscape.
Y. E. Shimabukuro, E. Arai, E. G. dos Santos
and A. Jorge[2] proposed an approach which is
used for monitoring deforestation and forest
degradation using Landsat TM images .M.
Yan, J. Cai, J. Gao and L. Luo [3] proposed k-

means cluster based on color image
enhancement. H. Yadav, P. Bansal and R.
Kumar Sunkaria[4] discussed that the color
image is converted into Lab (L=luminocity
layer; a=chromaticity layer 1; b = chromaticity
layer2). Clustering is a process to distinguish
different kind of objects in an image and K
Means clustering partitions the image, such
that within each cluster same type of objects
are as close as possible and each cluster must
be distinguished. Having several clusters, it
segment the nuclei into a separate image by
recalling L layer. C. Wang and J. Watada [5]
proposed an approach of image segmentation
using a multi-threshold Otsu method to select
the best thresholds from image histogram and a
K-Means Clustering is used to merge the over-
segmented regions so that better result even
when the color image has a complicated
structure in the background. Garg and B. Kaur,
[6] discussed Color image segmentation is an
upcoming topic of the research for researchers
in image processing. Clustering is mostly used
methodology for the segmentation of images.
Color space has most starring impact on
segmentation process, 1*a*b* color space is
uesd in the algorithm as 1*a*b* color space is
seen to be more identical to the way the human
eyes perceive color.

I1. Methodology

Images of different regions on earth are
collected by imaging satellites operated by
governments and businesses around the world.
Satellite images provide necessary information
to measure the rate of changes occurring in a
region over years. The provided satellite
images capture scenes from different regions
and come in two formats, JPEG and GeoTIFF
(Geo-referenced TIFF), both with resolution of
256 x 256.This paper, analyze imagery data
from remote sensing satellites to detect forest
cover changes over a period of years. For this
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following methodology is proposed in this
paper. The flow chart of the methodology is
shown in figure3.
A. Color filtering

In this paper color filtering is done for the
input satellite image. Color is related to light.
Human eye perceives light as electromagnetic
radiation with wavelengths approximately
between 380nm and 760nm. The visible color
spectrum has violet, indigo, blue, green,
yellow, orange and red (VIBGYOR) colors.
For Filtering a desired color, cfilter function is
used. This function is used for separating each
color from the entire VIBGYOR color
spectrum in an image. This function modifies a
given image in order to keep a specific hue
(The property of colors by which they are seen
as ranging from red through orange, yellow,
green, blue, indigo, and violet, as determined
by the dominant wavelength of the light) and to
de-saturate the rest of the image. This
procedure originates an image with black and
white color map, excluding the parts colored

with that hue.
4

r / R - for Red Color

o/ 0 - for Orange Color
y / Y - for Yellow Color
g / G - for Green Color
b / B - for Blue Color

i/ I - for Indigo Color
v [/ V - for Violet Color

J{ Enter Your Color Choice (only one) =

Fig.1 color selection
After importing the image, select the first
letter of the color as shown in Fig. 1 to be
separated. Select R option for red. This shows
red color and rest of the image will be in
various shades of grey, as shown in Fig. 2.

Original Image Colour Segmented Image

Fig.2 Output when red is given as input
The first image in Fig.2 is the original and the
second image in Fig.2 is the color-segmented
image.

B. Color segmentation

The K-means Clustering Algorithm

K means is an unsupervised classification i.e.,
it does not require knowledge to classify the
features of the image. In this algorithm, a
natural grouping of pixels takes place that is
the grey level of pixels are observed and a
threshold is set for selecting the number of
classes in the image. This algorithm starts with
finding number of cluster (K) and assuming the
center of these clusters (centroid). It is an
iterative technique which partition image into
k clusters, cluster centers need to be chosen
carefully to prevent from erroneous results. It
partition image into K clusters, where each
observation belongs to cluster with closest
mean. It is a simple, fast and easy way to
classify and group similar objects into one
cluster.

Color segmentation wusing k-means
Clustering

Partitioning of an image into multiple regions
is called image segmentation. In this process,
colors are segmented using 1*a*b color space
and k-means clustering. Initially images red
which is a satellite image of a region. To
separate the color of the image “decorrelation
stretching” is applied which results in artificial
enhancement of the color of the image. The
RGB color space image is converted to 1*a*b
color space. L*a*b color space consists of
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luminosity layer L*, chromaticity layer a* with
Colors falls along the red-green axis and b*
chromaticity layer where color falls along the
blue-yellow axis. All color information is
present in a * and b* layers. Clustering
separate group of objects. K means clustering
required to specify the number of clusters to be
partitioned as the color information is present
in a*b* space, objects are pixels with a* and b*
values, K-means is used to cluster the objects
into 3 clusters using Euclidean distance metric
which is a straight line distance between two
points in Euclidean space.For every object, k-
means label every pixel in an image with an
index. Using this* pixel labels, separation of
objects in an image by colors takes place. The
distance between object to cluster is calculated
till clusters are stable. The object with
minimum Euclidean distance group together to
form clustering. In this way, objects with
similar color group together. The required
colored part in image is segmented using this
algorithm.

Inputimage

1l

Color filtering

Il

Color Segmentation

1l

Area calculation

Il

Selectimagesin region of interest

I

Textto speech conversion

i

Qutputresult

Fig.3 flow chart ofmethodolog}'l
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C. Area Calculation and Select Images in
region of interest

Area of required colored segmented image is
calculated. Area of satellite images of region of
every year is compared. Decrease in area
predicts occurrence of deforestation. A
threshold is set to display the satellite images
of a region during the year in which
deforestation has occurred severely.

D. Text to speech conversion

Speech synthesis is the artificial production of
human speech. A computer used for this
purpose called speech computer or speech
synthesizer. It synthesis speech from string and
speaks out. Speech is a means of
communication between people. It produces
speech by Grapheme to phoneme transcription.
Grapheme contains alphabetic letters, digits,
punctuations, symbols. Phoneme is smallest
unit of sound to from meaningful utterances.
The speech is close to human voice and is
easily understood. These are important features
of text to speech converter. This paper uses text
to speech converter which speaks out the
analyzed information from the simulated
results. The speech generated will be helpful
for visually challenged people to analyze the
information easily.

ITII. Simulated Results

Case Study 1:

Images in fig.4 a), fig.5 a) and fig.6 a) are
taken by NASA’s Landsat 1 satellite during
year 2000, 2005, and 2010 respectively. Within
the proposed algorithm green color is chosen in
color filtering as the satellite images of forest
will be in green color. The green part of the
image is segmented.Simulating the results of
forest coverage in Amazon forest during year
2000 1s shown in Fig.4, 2005 is shown in Fig.5
and during year 2010 is shown in Fig.6.The
forest area is segmented by color image
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segmentation using K-means clustering
algorithm. Forest coverage is found with the
proposed algorithm. Fig.4 c¢) gives a forest area
of 6680.50 mm”2, fig.5 c) gives an forest area
of 6348.12 mm”2 and fig.6 c) gives an area of
494291 mm?2. There is a Decrease in
coverage area from year 2000 to 2010. As per
simulation result it predicts deforestation has
occurred in Amazon forest.

area 6680.50mm*2

0K

©

Fig 4 (a) Original satellits image of Amazon forstin 2000 (b) Ssgmented imags (¢) Caloulated arss

The simulated results reveal dramatic effects of
clear-cutting for forest. This is because of the
construction of a major north-south highway in
the 1970s, according to NASA’s Earth
Observatory. Because these roads cut deep into
the rain forest and then spread outwards,
there’s a much greater loss of habitat and
species in  Amazon forest. The rate of
deforestation has been analyzed with proposed
algorithm.

area 6348.12mm*2

0K

©

Fig.5 (a) Original satellite imags of Amazon forest in 2005 (b) Sazmented imagz (¢) Caloulsted arse

area 4942 91mm*2

0K

e

Fig.6 (a) Original satallit: image of Amazon forast in 2010 (b) Segmented imag (c) Caleulated area

Case Study 2:

Simulating the results of forest coverage in
Borneo near Indonesia during year 1950 shown
in Fig.7 and 2005 shown in Fig.8 and year
2010 shown in fig.9.Forest coverage is found
with the proposed algorithm. Fig.7 c) gives a
forest area of 2724.28 mm”2, fig.8 c) gives a
forest area of 1511.50 mm”2 and fig.9 c) gives
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an area of 1160.44 mm”2. There is a Decrease
in coverage area from year 1950 to 2010. As
per simulation result it predicts deforestation
has occurred in Borneo near Indonesia.

It is predicted that by 2022, 98% of the
rainforests in Indonesia will be destroyed.
The main ecosystem on Indonesia is
rainforest and in these rainforests are a lot of
endemic species. Out of all the species in
Sumatra, 9% of the native species are
endemic and 10% of the native mammals are
endemic. In Borneo, 30% of Borneo’s native
species population is endemic and 48% of
the native mammals are endemic. If all the
rainforests are destroyed then these species
are going down with them. Figures 7, 8, 9
give a visual of the amount destroyed.

1950

s --EE
area 2724 .28mm*2
OK
©
Fig.7 (a) Original satellits imsge of Bornso forest in 1930 (b) Segmented imags (¢) Calculsted area
2005
o s
N
)
@® ®)
area 1511.50mm*2

0K

()

Fig.8 (a) Original satellite imagz of Bomeo forest in 2005 (b) Sazmentad image (c) Caleulated arsa
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area 1160.44mm*2

0K

©
Fig.9 (a) Original satallits imaga of Bornzo forast in 2010 (b) Sezmentad imag (¢) calculated Arsa

The test cases shows the rate of deforestation
occurred in amazon forest and Borneo in
indonesia with the algorithm proposed in this
paper.

IV. Conclusion

In this paper deforestation rate in a region is
analyzed from the satellite images. This used
K-means clustering algorithm based on color
image segmentation to segment the forest
coverage region from the images. Forest
coverage over every year in a particular region
is analyzed and predicted that deforestation has
occurred. This algorithm can be used for
analysis of various factors like water coverage
in an area, temperature variations over a region
from the different satellite images of that
region which shows water area in blue color,
temperature information in red color. By
selecting the required color based on
requirement, information is obtained with the
proposed algorithm.
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