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ABSTRACT:

Segmentation of real-world remote sensing
images is challenging because of the large size of those
data, particularly for very high resolution imagery. For
segmentation of remote sensing images, many
algorithms have been proposed, to provide accurate
results of segmentation by using this new proposed
model. Here segmentation can be done by using
improved 2D gradient histogram and MMAD (minimum
mean absolute deviation) model. This proposed
algorithm comes under ‘Thresholding’, the optimal
threshold value can find by using MMAD model.
Experiments on remote sensing images indicate that the
new algorithm provides accurate segmentation results,
particularly for images characterized by Laplace
distribution histograms.

Keywords:  Gradient histogram; image
segmentation; minimum class mean absolute deviation;
remote sensing
I.LINTRODUCTION

Image segmentation refers to the partitioning of
an image into non-overlapping different regions with
similar attributes. The basic attribute of gray level
image is luminance amplitude, for color or
multispectral images, color or information components
are used. There are lot of methods are invented for
segmentation like Edge based methods, (Zuraj &
Lattuti,1998) Region growing methods (Tremeau &
Bonel,1998) ,Neural network methods Physics based
methods (Maxwell & shafer, 1996) and Histogram
cluster thresholding methods(Sezgin & sankur, 2004).
The Histogram cluster thresholding method is good

candidate for achieving segmentation for wide class of
gray level images with low computational complexity.
For color or multi spectral images gradient value is
used to extract the information. The image gradient is
directional change in intensity or color in an image. Our
proposed algorithm we use the improved 2D-gradient
histogram. When applying these algorithms into remote
sensing image segmentation, there are certain
drawbacks, as described in the following.

In the 2-D histogram, there are too many
points having low values in the remote sensing images;
therefore, computing all points is a significant waste of
computational time. Traditional histograms only take
grayscale information into consideration. When
introducing this type of histogram into remote sensing
images, the objects are segmented incompletely
because remote sensing images contain complex texture
information. Certain proposed algorithms perform well
on images characterized by a standard Gaussian
distribution histogram, such as Otsu and MET.
however, when images characterized by other
distribution histograms or the mixture of Gaussian
distributions are not standard; the segmentation results
are not satisfactory.

Histogram-Based Methods are discussed on bellow,
Edge Detection:

The edges saw by edge affirmation are
constantly separated. To portion a thing from a
photograph of course, one needs close region limits.
The pined for edges are the limits between such request
and spatial-taxons. Spatial-taxons are data granules.
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Counting a fresh pixel locale, arranged at reflection
levels inside an alternate leveled settled scene helper
orchestrating. They are like the Gestalt mental errand of
figure-ground, yet are associated with wire closer view,
article parties, articles and radiant thing parts. Edge
conspicuous confirmation methods can be connected
with the spatial-taxon locale, in the same way they
would be joined with a design. This structure is
especially valuable when the separated edge is a
somewhat of a capricious shape. Edge affirmation is an
all around made field in isolation inside picture dealing
with. Area purposes of imprisonment and edges are just
about related, since there is as regularly as could
reasonably be expected a sharp change in force at
beyond what many would consider possible. Edge
exposure procedures have suitably been utilized as the
base of another division framework.

Division structures can in like way be joined
with edges got from edge pioneers. Linde berg and Li
added to a joined structure that pieces edges into
straight and contorted edge territories for parts-based
thing assertion, in light of a base depiction length
(MDL) measure that was enhanced by a part and-
converge like procedure with contender breakpoints
picked up from corresponding intersection point
prompts to acquire more probable focuses at which to
consider portions into specific bits.

Region-Growing Methods:

Region creating ways bank fundamentally on
the conviction that the neighboring pixels among one
range have near qualities. The customary framework is
to check one photograph segment with its neighbors. If
a closeness guideline is cheery, the photograph part are
routinely arranged to have a spot with the gathering
generally or additional of its neighbors. The choice of
the closeness establishment is essential and thusly the
results zone unit influenced by bustle absolute events.

The system for associated math Region
Merging (SRM) starts by building the outline of pixels
misuse 4-connectedness with edges weighted by totally
the estimation of the power capability. Stomach
muscles initio every photograph segment shapes one
photograph part region. SRM then sorts those edges in
the midst of a need line and pick whether or to not join

this districts fulfillment to the sting pixels using a
joined math predicate.

One region creating methodology is that the
seeded zone creating strategy. This procedure takes an
aggregation of seeds as data in conjunction with the
photo. The seeds stamp each of the things to be
segmental. The areas range unit iteratively adult by
relationship of all unallocated neighboring pixels to the
territories. The refinement between a pixel's energy
worth and in this way the locale's mean, , is used as a
live of closeness. The photograph part with the most
modest capability measured in the midst of along these
lines is appointed to the individual region. This system
continues till all pixels locale unit named to a district.
as an eventual outcome of seeded area growing needs
seeds as extra data, the division results range unit
stricken by the decision of seeds, and racket inside the
photo will realize the seeds to be deficiently set.

Another region creating framework is that the
unseeded zone creating technique. It’s a changed
mathematical statement that needn't trouble with
specific seeds. It starts with one region the photograph
segment picked here doesn't interestingly affect an
authoritative  division. At every accentuation it
considers the neighboring pixels inside the same path as
seeded region creating. It fluctuates from seeded region
getting to be in that if the base is a tinier whole than a
predefined utmost then its intercalary to the individual
area. If not, then the photograph part is considered
absolutely extraordinary in connection to each and
every present zone and a crisp out of the case new
locale is surrounded with this photograph segment.

Experimental results indicate that this
algorithm performs well for remote sensing images, not
only for those characterized by Gaussian distribution
histograms but also for those characterized by Laplace
distribution histograms.

I1. Process of image segmentation using MMAD :

In this project, propose have proposed and
validated a novel algorithm to segment the roads and
residential areas from vegetation areas in remote
sensing images. The features of the input image are
extracted from an improved 2-D gradient histogram as a
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1-D histogram. Next, the MMAD model is used on the
1-D histogram to obtain the optimal threshold. Fig. 1
illustrates Block diagram of proposed system.

Gradient image

— 2-D Gradient Apply Segmented
Original histogram H»{ MMAD ) roguns
image Model

Gray scale
image

Fig: 1. Functioning of MMAD model

The MMAD model can obtain an accurate
optimal threshold based on global feature. Experimental
results indicate that this algorithm performs well for
remote sensing images, not only for those characterized
by Gaussian distribution histograms but also for those
characterized by Laplacian distribution histogram. In
addition, the time consumption of our algorithm is
accepted.

The input image is processed to obtain the
gradient image and the gray scale image for
constructing an improved 2D gradient histogram. Next,
the global featured are extracted as a 1D histogram
from 2D histogram by diagonal projection. Framework
can be divided into three sections.

A. Improved 2D gradient Histogram

Let denote a grayscale image with L gray levels
of size MxN. The 2D histogram is composed of two
parameters of the image; one is grayscale image
denoted by f(x,y) and the gradient of f at the location of
(x,y) is given

T
vf = 7] (1)
For a discrete image, one of the simplest and most
commonly used methods to generate the gradient is to
form the running difference of pixels along the vertical
and horizontal axes of the image, which is described as

follows: f

5}

L=flr+1y)—fx—1Y) )

0
%:f(x,y+1)—f(x,y—1)- 3)

To consider both the horizontal and vertical gradients
equally, we use the united gradient g(x, y) to present the
gradient of images, which is indicated as follows:

gGey) = j (@) +(Z) @

Each pixel in the images has its united gradient (G) and
grayscale (F) as its GF pair. By traversing all pixels in
the images, we compute the frequency of the GF
pair.Let p;; be the frequency of GF pair (i, j), where g(i,
j)=1landf(i,]) =], then
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- N C
AR>S
~\
@ (i)
! g NG
= B} N
a w
% g N \\
B " \\
‘h{!.i] i+ \\\
N L)
N\
Gradient value L-1 o Gradient value B L-1

(a) (b)

Fig: 2. Projection of the improved 2-D gradient
histogram to a 1-D histogram. (a) Improved 2-D
gradient histogram. (b) One-dimensional projection of
the 2-D histogram.

1,9(x,y)=iandf(x,y)=j %~ 0, otherwise.

The improved 2-D gradient histogram is a matrix of
size L x L, which is shown in Fig. 2(a).

B. Transformation from the 2-D Histogram to the 1-D
Histogram

From Fig. 3(a), the GF sets of remote detecting pictures
are for the most part focused on the askew of 2-D
histograms. Consequently, we anticipate GF combines
in the 2-D histogram on the askew to develop a 1-D
histogram. From Fig. 2(b), going through point (i, j) in
the 2-D histogram, line AB is characterized to be the
line opposite to the essential slanting OC in the 2- D
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histogram. The geometric comparison of AB is h(i, j) =
i+ j, where 0 < h(i, j) <2(L — 1). In the event that we
respect the important slanting OC of the 2-D histogram
as a projection pivot and the capacity h(i, j) as another
variable r, a 1-D histogram of r is built. Every container
r in this histogram contains a commitment just from an
exceptional line in the 2-D histogram grid, i.e., pr =
_it=rpij, =0, 1,2, ..., 2(L — 1) (6) where i is the
abscissa in the enhanced 2-D angle histogram, and j is
the ordinate in the enhanced 2-D slope histogram. Thus,
the 2-D parameter space is decreased to a 1-D
histogram of the variable r, wherer € {0, 1, 2, . ..

C. MMAD Model

In the 1-D histogram, let k be an assumed
threshold for binary segmentation. For binary
segmentation, pixels in the images are divided into two
classes: one class of pixels corresponding to bins r € {0,
1, 2,...,k}in the 1-D histogram. and the other class
correspondingtobinsr e{k + 1, k+2,...,2(L — 1)}
in the 1-D histogram. For a given threshold k, the class
probability and class mean are as follows:

wo(k) =Xk o P, "
or(k) = 3240, B ©

o (k) = er{=0 rb )
w (k) = X280 rh,

Next, we can construct the mean absolute deviation on
the 1-D histogram, i.e.,

{ MADy (k) = X¥_olr — o (k)| P, fwo (k) @
MAD; (k) = 224 1r — u (0P, Jw, (k)

The algorithm we proposed selects the threshold by
minimizing

MAD(K) = X.}_o MAD; (k) )
K* = MMAD = arge(o,,....(—1n[MAD (k) (10
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Fig: 3.steps involved in remote sensing image
segmentation

Step 1: The original remote sensing image is taken as a
input image.

Step 2: the remote sensing image can be converted into
the gradient image and the grayscale image

Step 3: by using gradient image and the grayscale
image Constructing an improved 2-D gradient
histogram of an input image.

Step 4: Next, the global features are extracted as a 1-D
histogram from the 2-D histogram by diagonal
projection. Subsequently.

Step 5: The MMAD model is used on the 1-D
histogram to obtain the optimal threshold.

IV. EXPERIMENTAL RESULTS

To evaluate the performance of the proposed algorithm,
several experiments were conducted using selected
remote sensing images. The input image is processed to
obtain the gradient image and the grayscale image for
constructing an improved 2-D gradient histogram.

Fig: 4. Input Image and Histogram of input image
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Fig: 5. gray scale image and gradient image
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Fig: 6. 2-D gradient histogram

Fig: 7. output image
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Fig: 8 Performance evaluation of proposed system

1D Histogram: The global features are
extracted as a 1-D histogram from the 2-D histogram by
diagonal projection Segmented Image: the MMAD
model is used on the 1-D histogram to obtain the
optimal threshold. Experimental results indicate that
our algorithm presents accurate segmentation results for
remote sensing images, particularly for images
characterized by Laplace distribution histograms.

V. CONCLUSION:

In this propose a novel algorithm to segment
the roads and residential areas from vegetation areas in
remote sensing images. The features of the input image
are extracted from an improved 2-D gradient histogram
as a 1-D histogram. Next, the MMAD model is used on
the 1-D histogram to obtain the optimal threshold.
Generally speaking, the segmentation results of our
algorithm are visually and statistically satisfactory.

In future this algorithm not only expands
thresholding segmentation of remote sensing images
characterized by Laplace distribution histogram but also
meets the time requirement.
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