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Abstract--- This article shows the application of a
hybrid  classification  technique of  entropy
decomposition and support vector machine (EDSVM)
for crop-type categorization. It takes the benefibf the
coveted parameters from the entropy decomposition
(ED) method and the statistical learning method base
on the support vector machine (SVM) method that
decides the ideal partition between classes in agher
dimensional feature space to enhance the current
classification results. ED is fit for extracting valiable
decomposed parameters of entropy H and alpha for
image interpretation with analysis of the underlyirg
scattering mechanisms. H shows the arbitrariness of
the underlying scattering mechanisms and is utilized
to characterize the kind of scattering mechanismsBe
that as it may, in the application of agrarian hanests
where the scattering components of the yields areexy
like each other, the appropriation of the H ande. in the
H—-o include space overlaps with one class then onto
the next. In addition, the downside of ED is the
mediation of the limits for each class. To beat thissue,
SVM classifier is sent to decide the choice limitby
anticipating the preparation sets of the classes to
higher dimensional feature space. Henceforth, the
hybrid EDSVM is created to give an option answer to
enhance the classification exactness. In this ark&
EDSVM classifier is applied on a multi-crop field
Airborne Synthetic Aperture Radar (AIRSAR) image
and the robustness of the classifier is assessed.eTh
classification is finished with the reason for is@ting
the different types of crops with the attributes ofthe
scattering mechanism. As a result, EDSVM is turned
out to be vigorous and to yield a predominant outame
compared with neural networks (NN), SVM and
EDNN classifiers.
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I. INTRODUCTION

Agriculture is a standout amongst the most
imperative fields in remote-sensing application. As

population keep on growing, there is a perpetually
expanding need to guarantee that harvest creation i
adequate to supply the request. Thus, there sheuld
a successful means by which edit fields can be
observed with sensible exactness, unwavering
quality also, cost-adequacy.

As of late, there has been expanding global
enthusiasm for the region of actualizing space-and
airborne system for remote sensing of crop fields
with the expectation that it will supplant custognar
land-based checking system. These systems give
images that compare to harvest handle territories
with areas covering several square kilometres. This
requires some classification techniques to be
connected to each gained images to deliver a image
which is all the more promptly showed and caught
on. Because of the large number of pixels in the
images, it is not sensible to anticipate that human
experts will classify those images dependably by
methods for visual investigation.

II. PROPOSEODECHNIQUE

A. ENTROPY DECOMPOSTION

Numerous strategies have been created for the
grouping of SAR. One of them, the ED has
increased incredible prominence. The rule of this
arrangement  strategy comprises of target
disintegration in a few free parts, each having a
particular physical understanding .In the worklog
polarimetric backscattering mark of appropriated
scatters is disintegrated into various rudimentary
scattering commitments identified with single
scattering procedures. An Eigen-examination of the
coherency grid gives the Polarimetric scattering
components with the matrix-describing parameters,
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for example, the Polarimetric entropy H and the
found the average value of polarimetric scattering
angle . The fundamental preferred standpoint of
ED is to give territory ID data where the most Vita
sort of disseminating systems can be recognized.

The imperative parameter acquired from radar
frameworks is the 3x3 coherency matrix T. The
coherency framework T is acquired from an outfit of
dissipating lattice tests (Si) by shaping the Pauli
dispersing vectors after some averaging and
disintegration techniques the H aadjualities can
be recovered. The poiatportrays the disseminating
components To acquire the arrived at the midpdint o
scattering instruments, the normal alpha, , is
characterized as takes after:

K=py0y+ P00+ P30

P_ & 1)

_Ef::*_}' 'k

where Pi are the probabilities got from the eigen
values of T.

The normal alpha, a, demonstrates surface
scattering whena = @, volume scattering wheno
= 4% and multiple scattering whem = 90 In a past
production ,the estimation of o parameter is
connected straightforwardly to the fundamental
normal physical dispersing system, and subsequently
it is utilized to identify with the physical propes
of the medium.

The genuine numberd; speak to the factual
weights for their comparing eigenvectors ui. On the
off chance that just a single eigenvalue is nom,zer
then the coherency matrix T compares to an
unadulterated target and can be identified with a
solitary disseminating framework. Then again, if
every one of the eigenvalues are equivalent, the
coherency network T is deteriorated to three
orthogonal frameworks with equivalent amplitudes,
and the objective is said to be irregular between
the two extremes, there are instances of halfway
targets where the coherency network T has non-zero
and non-level with eigenvalues. To present thel leve
of factual confusion of each objective, the entrbpy
is characterized in the von Neumann sense from the
logarithmic total of eigenvalues of T as takesrafte
H=_%% plog.p; wherei=1,23.. (2)

On the off chance that H is low, then the system
might be considered as pitifully depolarized anel th
overwhelming target dispersing grid segment can be
extracted as the eigen vector relating to the lsigge
eigenvalue and the other eigenvector parts can be

disregarded. If H is high, then the objective iscinu
depolarized and the full arrangement of eigenvalues
must be considered. As H expands, the quantity of
recognizable classes identifiable from the
polarimetric perceptions is diminished. At the foin
when H = 1, the polarization data progresses toward
becoming 0 and the objective scattering is genyinel
a random noise process

Nonetheless, the downside of ED is the assertion
in the choice of the limits for each class A method
that was a blend of the unsupervised order in witw
polarimetric target disintegration and the maximum
likelihood classifier in view of the complex Wiaht
dispersion for the polarimetric covariance
framework. In this approach, the last grouping can
be unique in relation to starting characterizedltes
and pixels of various disseminating instruments
could be combined. This is on the grounds that the
Wish art cycle is construct just with respect te th
measurable qualities of every pixel Along these
lines, the physical dispersing attributes are
disregarded amid pixel reassignment through cycles
.A potential order strategy, SVM has as of laterb
connected alone to the issue of ordering
remote-sensed information. SVM classifier depends
on the hypothesis of measurable machine learning
and it offers incredible guarantee for arrangenment
numerous applications. Be that as it may, to tist be
of our insight, none of the past writing has uétiz
the half and half strategy of ED and SVM in the
order of remotely sensing information.

B. SUPPORT VECTOR MACHINE

The SVM algorithm is a machine-learning
approach in view of factual hypothesis (Vapnik
1998) that can be utilized to take care of complex
characterization issues. For guaranteed preparing
test having a place with two unique classes, SVM
determines a hyperplane which is at a most extreme
separation from the nearest guides having a place
toward both the classes. These focuses shape the
'support vector' and the separation is known as the
'margin’. As indicated by Vapnik's hypothesis on
factual learning (Vapnik 1995), the likelihood of
characterization mistakes from choice capacities
acquired is reliant just on the quantity of support
vectors and the quantity of preparing tests, howeve
not on the dimensionality of the preparation tests.
Such a choice capacity is called an ‘optimal
separatinghyper plane' (OSH).

sTo discover the OSH, expect that the two classes
to be recognized are directly divisible, also, #ign
the element vectors as xz(X. ., X), where N is the
guantity of highlight descriptors. The preparatsah
is characterized as
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Tr=(X1y1),---(XYn), )

Wherex,eX andyeY, Y={1,-1}.

Let{w - x)+ b = 0 be the optimal hyperplane,
wherew is a vector perpendicular to the hyperplane
while b determines the displacement of the
hyperplane along the normal vects , and

{w - x)denotes the dot product betwegrand x.
Consider the set of pairsv(b) which satisfy the
following expressions:

{w.x)+b=4+1ify,=+1(4)
(wx)+b<-=1ify, =-1

The hyper plane decision function

f(x) = sgn({w.x) +b) (5)

The choice capacity decides the class of every
pixel in the picture after the preparation handle.
Amid this preparation procedure, the combine of (w,
b) can be recognized and it will be substituted int
condition (5) for the pixel task. The accompanying
dialog gives a short thought on the idea of SVM.

For the preparation procedure, it is expected that
there is no preparation point between the
hyperplanes characterized byfl_'v X +b< 1, as
appeared in figure 1. Keeping in mind the end ¢mal
figure the specific combine (w, b) which
accomplishes the biggest margin, the match of Yw, b
must fulfill condition (6). The margin is equivaten
to the separation between the parallel hyperplanes.

This is equal to the separation between vectors x1
and x2 as appeared in figure 1, where x1 is a vecto
on the hyperplanéw.x} +b =-1and x2 is a vector
that lies on{w. x) + b = -1 .

The distances can be computed ,

{w,x)+b=-1 (6)
{w.x)+b=+1
By subtracting the first the equality ,
W.(X, - X;) =2 (7)
Since both vectorsw and x2 - x1 are
perpendicular to the hyperplad@.X) + b =0,
this leads to

Z
"Xz _Xill =

wdl’

(8)

g

<w-x>+b:0

<w-x>+b:71 * NS

Figurel. A separating hyperlane.

where||w || indicates the standard of the vector
w.

Therefore, rather than augmenting the margin
llx, — X, I, which is the separation between the
hyperplanes, we can limlkw||. Rescaling w and b
with the end goal that the focuses nearest to the
hyperplane fulfil|(w.x_i } + b | =1, we get an
authoritative shape (w, b) of hyperplane, fulfifjin
(w.x; + b) =1 (Burges 1998). It is an obliged
enhancemenyt issue where the arrangement is the
ideal hyperplane. After reformulation of the
enhancement issue in a more traditional frame, the
expression can be composed as limit

Minimizd|w/|l (9)
Subject to

yi(lw.x)+b) = 1> 0, fori=1,... N. (10)
This is because minimizinjw?|| is similar to
minimizing ||w||* as the constraints are the same.

To solve the constrained minimization problem, the
Lagrangian technique is implemented as

1 . w
Liw,b,0) = 3 lwll? — Zl_:l{l-@l-{w.x[} B —1
(11)
with Lagrange multipliers; > 0 andl = (4, ...

1,,). The Lagrangian L must be amplified regarding
the double factors li and limited with deferencéh®
primal factors, w and b. Thus, at this seat pdh,
subordinates of L with regard to w and b are

equivalent to 0

d d
EL[W,E},L] = 0 and ﬁL[w,b,i] =0

(12)
Which leads to
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E?_:j_lf}rfl =0 (13)
And
w=X"_ 1.y.x,, respectively (15)

As indicated by Karush—Kuhn-Tucker (KKT)
hypothesis, just the Lagrange multipligrs

that are non-zero at the seat guide compare toward
requirementsy, [{w.xi) + b) - 1> 0 which are
absolutely met (Burges 1998). At long last, by
substituting condition (15) into condition (5), the
hyperplane choice capacity can be acquired as

fx) =sgn(ZL, Ly lxx)+b) (15)

. METHODOLOGY

Polarimetric SAR image order has been generally
tended to in the 1990s. The nearby connection
between characteristic media physical properties an
their polarimetric elements can be translated by
investigating the fundamental disseminating
components (Ainsworth et al. 2002, Cloude and
Williams 2005). The proposed method of EDSVM is
connected on the multi-polarization image to
additionally enhance the order strategies. A few
classifiers are additionally utilized with the egalal
of execution support.

Pre-processing
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Training feature
vector

RAW Normalization

data

Speckle Filtering *
Support vector Machine

A. NORMALIZATION

Normalization is a procedure that progressions the
scope of pixel force values. Applications incorgera
photos with poor differentiation because of gléoe,
instance. normalization is some of the time called
differentiate extending or histogram stretching.Two

meaning of normalization. The firstis to "cut" wab

too high or too low. i.e. on the off chance that th
image lattice has negative qualities one set them t
zero and if the image grid has values higher thax m
esteem one set them to max values. The second one
is to direct extend every one of the qualities stoa

fit them into the interim [0, max value].

B. Image preprocessing for AIRSAR
. L ——————h

Satellite Image segmentation

foput

Fig2.Input SAR image

Satellite Image segmentation

Fig 3.Preprocessing

In the preprocessing procedure, speckle filtering
plays a vital part. This is on the grounds thagcpe
filtering is one of the real downsides in the u$e o
SAR imagery. The capacity of SAR framework to
record many backscatters from a solitary question
create a fine determination image has made the SAR
picture inclined to speckle filtering (Jensen 1996)
Subsequently,speckle filtering is a key initialpste
before any SAR application since the nearnessof th
speckle noise has guide effect to corrupt the
arrangement exactness.

Re Feature exfracted
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Fig 4.(a)feature extracted
(b)training completed

In this article, a polarimetric SAR speckle filter
created by Lee et al. (1999a) is utilized to savage
determination and to lessen speckle. This channel
underlines saving polarimetric properties and falctu
connections between's channels, not presenting
crosstalk and in addition keeping up the image
quality. It utilizes an arrangement of situated
sub-windows to diminish the speckle noise while
saving the edges inside the image. Expanding the
measure of the channel obscures the image

C. Classification of agricultural crop types

sorts utilizing SAR images.

Fig 6.classification of agricultural crops types

IV. RESULTSAND ANALYSIS

It is indicated that the hybrid technique of
EDSVM gives a desirable classification result. More

>> guli main

Hon crops_area =

Satellite Image segmentation

Iopt PrePracess Output

SugarCane area =

9837

Z8 .

Fig5.image classification.

increasingly and decreases the speckle. Conversely,
diminishing the channel estimate saves a greater
amount of the image structure however comes about
in a noisier image. Information change is donehen t
filtered image for better polarimetric elucidation.

The capability of SAR in segregating distinctive
sorts of rural product has been exhibited in a few
reviews (Freeman and Broek 1995, Chen et al. 1996,
Fukuda what's more, Hirosawa 1998, Pottier et al.
2006). Developing yields show an extensive variety
of shelter geometries and states of plant segments.
From the radar detecting perspective, this implies
that diverse harvests disperse the dielectric riater
of which they are made, diversely in space. The
distinction of the structures of harvest plantsegiv
diverse  cooperation conduct between the
electromagnetic wave and the structure of the
shelter. This communication gives distinctive
backscattering coefficients to various yield sorts.
Thus it is conceivable to order the agrarian yield

detailed results of the accuracy statistics for the
optimum window size.

V. CONCLUSION

In this article, the proposed system of hybrid
EDSVM has been created effectively for agrarian
product sort arrangement. ED permits the change of
the coherency lattice to the key parameters of ¢ an
“o. These parameters give profitable data about the
product sort and conditions. This is further upgehd
with the guide of the factual learning device ghhi
of SVM that decides the ideal partition between
classes in a higher dimensional component
space.The proposed method of EDSVM has shown
the best outcome due to its uniqueness in disauyeri
perfect choice limits in a higher dimensional
component space. Also, it is powerful enough to
perform grouping paying little heed to the aggregat
number of classes. All in all, this procedure has
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appeared to be helpful in recovering polarimetric
data for each class and it gives a decent partition
between classes.
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