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Abstract— Linear Feature Extraction from Microwave
Images (SAR) using CGVF Snake Model is proposed this paper.
Microwave images are independent of climate and hawy more
noise. Noise is removed in this work. After the edgs are detected,
GVF field is produced followed by Snake is initialzed and then
two external constraint forces are developed in tki model. The
first one will points on the snake and determine th basic shape of
a snake. The second one generating the curves is aath and
grows in a correct direction. For each iteration, he snake is
deformed in edges and removes the discontinuitiesrf extracting
the linear features. The results of feature extractin from
microwave images using CGVF Snake model to increasthe
correctness and quality of satellite Mapping.
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vision applications. Traditionally the snakes aevaloped to
detect features. In [1], M. Kass, A. Witkin, and Terzopoulos
presents Snake or active contour is a curve defmédn an
image domain that can move under the influencentdrmal
forces coming from the curves themselves and extdances
computed from the image data. In [2] and [13], Xalepresent

a class of external force named gradient vectaw {{GVF)
that largely solves the problems such as initisitraand poor
convergence to boundary concavities of traditiosrakes. In
particular, they may be not pulled to the targatudee correctly.
Aiming at improving the performance of tradition@VF
shakes, the improved CGVF snakes are employedsnatbrk
to close gaps in linear feature extraction whicimportant step
involved. Since they can fixes the connection pothiring the
deformation and provide smooth linking curves rathgan
straight lines.

The rest of the paper is organized as follows 8acti

Microwave images(SAR) are capable of operating undmntains the system description. It describes tleadl system

weather conditions and have more noise(i.e. Salt @epper
noise or speckle noise) .These images are suitgiilens for
most of the real time application such as roadaetion, ridge
extraction etc. Due to noisy nature, SAR imageoisansuitable
option for real time application, so proper pregassing is
mandatory option for SAR image. Road extractionliapfion
expects some pre-processing steps they are, Neietion,
Edge detection etc.

Removing noise in the image needs the filter tapimmisuch
as Median filter [7]. Median filter helps to reduttee conflict
occurs due to presence of salt and pepper noiseauBe of
curve Nature, Most of the edge detection technigilk not
suitable for extracting the edges of the road.

After removing the noise, edges are detected. Niyrttze
Edge in an image may be defined as a rapid photanuttange
in the registered intensity values. From a pixelele
perspective, edge can be viewed as the regions amage
where the image values undergo a sharp variatiodistrete 2-
D image edge is detected as linear combinatiorhefpoint’s
singularities between pixels. The edge detectiatissussed in
[9], [11], [12], [16], [17] and [20].In proposed wocanny edge
detection is applied to detect the edges and tkaturfe are
extracted.

Microwave images contain many linear features (icad
and ridge networks). Extracting those linear fesguis a

contains noise removal, edge detection and linesaiture
Extraction. Il discusses experimental results afiicklly
Conclusion is given in Section VI.

. SYSTEM DESCRIPTION

The System Architecture fdinear feature extraction from
microwave images using CGVF Snake Model is illustlain
figurel.
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Fig. 1 System Architecture

This System includes three processes such as reors®/al,
Edge detection and linear Feature extraction isrdeesd below.

A. Noise removal

fundamental task in many image processing and ctanpu
V.Ramachandran, K.Vani
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Presence of noise in an image is the major drawlf@c
SAR image. It shows false edges in the Edge mappade So
keeping Noise Removal procgssor to all is an effective idt
is illustrated in figure 2.

Initially Noisy (SAR) image is converted to grayase
image is followed by Histogram equalization to ence the
contrast and median filter helps to remove the aadt peppe
noise ad finally produces the noise removed imi

SAR image

v

Convert to Gray Scale ima

v

Histogram equalization

v

Median Filter

v

Noise filtered image

Fig. 2 Noise Removal

1) Convert to Gray Scale image: It convertsRGB to Gray
scale by replacing the RGB values.

Y=wRR+WGG+WBB 1)

WhereR, G, Band Y are Red, Green, Blue and Gray pix
WR, wG, wB are WeightParameters their vall are wR
=0.2125, wG =0.7154, wB= 0.072

2) Histogram equalization: It is equalize the Histogram
enhance the contrast of the image. It has follovgiegs

a)
b)

Form the cumulative Histogram.um)

Normalize the value by dividing it by To number
of pixels. (Cum/Total)

c) Multiply these values by the maximum gray level

value and round off the value.(cum/total)-1)

d) Map the original value to the result of sta one-to-

one correspondence.

3) Median Filter: It is used to remove the Salt and pep
Noise. It has following steps.

a)
b)
c)
d)

Read the pixel values.

Sort the pixel values.

Find Median value.

Substitute median value to central values for

mask.

The above mentioned processes are help to remevadise
from SAR images efficiently and produce the noigterec
SAR image as a output.

B. Edge Detection

Canny Edgedetection is used in this proc. Initially
noise filtered images was smoothed followed by cat@phe
edge map gradient and then Finding edge Magnitui
Sharp edges.

Apply the Nonmaximum suppressiono compare the
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edge strength of the current pixel with the edgersgth of the
pixel in the positive and negative gradient direwti If the
edge strength of the current pixel is largest; @nes the value
of the edge strengthlf not, removi the value. Double
thresholding help$o extract the strong and weak edges. E
tracked by hysteresis is used to eliminihe weak edges and
finally produces the edge image. These processes
illustrated in the following figure

Noise filtered imag

v

Smodhing

v

Finding gradieni

v

Non-maximum suppressit

v

Double thresholdin

v

Edge tracked by hystere

v

SAR Edge imag
Fig. 3 Edge Detectic

1) Smoothing: The image is smoothed by followi equation.

g(m,n)= G,(m,n)*f(m,n) 2
C = 1 "rp[—m2+n21
Here =~ V2ro? 20 ' \where c=Standard

deviation. Defaultlys=1.4.,f(m,n) is noise filtered imag

2) Finding gradients: Gradient magnitude can be determit
by the following formula.

M) = &fmn)+ i) -

Here g, g, are gradient in x and y directic To find the
direction of the edges by using the Form

8(m,n) = tan™"[g,(m, n)/ gn(m,n)] (4)

3) Non-maximum suppression: It is used to convert the
gradientmagnitudes to “sharp” edg It has the following
process.

a) Compare the edge strength of the current pixel "
the edge strength of the pixel in the positive
negative gradient directis

b) If the edge strength of the current pixel is latg
preserve he value f the edge strength. If not

remove the value

4) Double thresholding: It is used for finding Strong and We
edges. It has the following ste

a) Edge pixels stronger than the high thres are
marked as strong.
M(x,y)=M(x,y)>T1->Strong edge.

Here T1 is high threshold val .
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b) Edge pixels weaker than the low threst are
suppressed.
M(X,y)=M(x,y)>T2->removededge

Here T2 is low threshold value.

c) Edge pixels between the two thresholds
marked as weak.

M(x,y)=T1<M(x,y)>T2->Weak edg.

5) Edge tracked by hysteresis: It is used to eliminate we:
edges and ensure the strong edgtdsas the following step

a) The edge pixels are divided into-connected

Neighbourhood.

b) It's containing at least one strong edge pixe are

then preserved, while other are suppre:

The above processes are helps to produce an edge ia:
an output. These edge images also contain some ned
features. So to extract those linear features (aads, ridges
CGVF Snake model is proposedtims papel

C. Linear Feature Extraction Using CGVF Snake Model

. To extract the linear feature is difficult procéasmany
existing algorithm such as Snakes [1] and GVF SiiaRg[13]
algorithm . So the CGVF Snake model is proposeiinfirove
existing algorithms to extracting those featured eamove the
discontinuities efficiently.

Initially GVF field is produced (i.e. internal argkternal
forces of an image) followed by the Snake is crbaed ther
CGVF Snake is employed to close the gap (i.e. remine
discontinuities) and finally produces the linearatfees
extracted image. These processes are illustratedjure 4

SAR Edge image

v

GVF Field creation

v

Snake Initialization

v

CGVF Snake Model

Linear Feature Extracted ime
Fig. 4 Linear Feature extractit

6) GVF Field creation: It is defined as the vector field V=(u,\
This vector field is created by the following eqaat
ﬂAzu'(u'fx)(fxz"'f)éz):O
.”AZV'(V'fx)(fxz"'fy )=0 (5)
Where f, and f, are partial derivative of edge ima A% is
Laplacian operatop is used to find the smooth of force fie
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7) Snake Initialization: snakes are compu-generated curves
that move within images to fii object boundaries.

c(s) = (x(s), y(s))s[0,1] . (6)
Its energy functional can be writteas
|
E i = [ [ue9)+ B l5) < (l5)ikb -
Here Ey - internal energy of the snakejnage - image

forces, Eqn, -external constraint force
After initial Snake created then it is moved in imagetiyh
internal energy, external energy and image ft

8) CGVF Snake Model: It is an improved GVF snake mod

It is developed fronGVF Snake [2]. In GVF snake, snak

are moved in undesired path in edge’s also generating
ears. So the CGVF Snakes are employed to removeats

and passed through edges in correct directiors. dieveloper

by the following external constrains forces creatadthis

paper.

a) Point pin energy: It is fixes specified points P on the
Snake. Collection of these connected points to fa
basic shape of the Snake. it's energy function loa

written as
E_um = KZPHH(HC' 71’"75)
pel cec

(8)

Here x-weight parameter$-is the tolerance determining
whether two points are the same or not a - Snake points
andH -Heaviside function is determined.

Lif z=0
0, else

H(z) ={
(9)
b) Ear avoiding energy: it makes the curve smoother and
grows in the correct directic it's energy function can
be written as

E,=pli= T] H{e-¢]-o)

a6 eaiti (10)
Herep- WeightedParamete.
External forces are formed by
Econ=Epint Eear (11)

TheseE.,, pixels values are subtituted in equation (7)
snake deformation.

These above mentioned processes are used for ekt
linear features. For each itration the snake isvgio edges
correct direction and close the gap(i.e. remove
discontinuities) to extract the linear featuregodétly.

1. EXPERIMENTAL RESULTS

The proposed algorithm has been implemented ant
performance results are presented.Figure(4) shaw
TRA_SAR_imagel represents the road netwok
Figure(5) shows an TRA_SAR_image2 represents
montain area.These images are taken from china kwgh
resolution and high frequency.
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S =TSy,
Fig. 8 Edge image2
During linear feature extractoion process,lineatdiee
) ) ) o extracted image is produced.Figure(9) and (10) show
During the Noise Removal process , Noise removeaens an Linear Feature Extracted image1&2.
produced. Figure(5) and Figure(6) shows an naéseoved — o g
imagel&2 for TRA_SAR_IMAGE1l and
TRA_SAR_IMAGEZ2.

Fig. 6 TRA_SAR_IMAGE(Mountain Area)

Fig. 10 Linear Feature Extracted intage

CONCLUSIONS

During the edge detection process,edge image iS |inear Feature is an important characteristic ircidivave

produced. Figure(7) and (8) shows an Edge imagel&2.inaqes. These images are affected by noise. Sadtse is
removed in this work by using an median filter noettand the
edges are detected by canny edge detection algoriétiter
the GVF field was produced then Snake was inigalizThe

V.Ramachandran, K.Vani
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Snake was deformed in edges by applying an exterid@l He Youquan, Qiu Hanxing,Wang Jian, Zhang Wei, Xianfang,
constrain forces of CGVF Snake model. Finally theedr
features are extracted and discontinuities are verhan this
work. The experimental results show an extractibrireear
features efficiently and increase quality of sétlMapping.
In future work, the new algorithm has to be implated to
improving an extraction of linear feature from noiasave

images to overcome the problems of missing edgetim V.Ramachandran

work.
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