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Abstract: In this paper we used OWA method to track the ships in sea. As tracking of ships is a crucial task in the sea. Hence Ordered Weighted
Averaging (OWA) method is used to specify global threshold ‘T’ of infrared image. The results are compared with the Sobel Object detection
algorithm. Three linguistic quantifier of OWA operator ‘most’ ‘at least half ’, and ‘as many as possible’ are used. Values of ‘T’ produces by ‘at
least half °, and ‘as many as possible’ linguistic quantifier are much closer to visual inspection i.e.129. The results produces by Sobel object
detection algorithm is very blur. The performance of ‘at least half ’, and ‘as many as possible’ are slightly better than ‘most’ quantifier. However
it is observed that ‘at least half ’, and ‘as many as possible’ quantifier have tie on the basis of visibility as well as estimated threshold value.
Proposed work is for static position of targeted ship. Moreover in future, it is accepted from proposed method to produce same results for

moving ship.
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l. INTRODUCTION

In self-governing object chasing there is no control over
complex environment specifically that contains submerging
wave and noise. In this case background and noise are almost
submerged with the target e.g. in sea targeted ship is
submerged in flooding waves. These challenges attract the
attention, and in proposed work this interesting problem is
selected.

Fig. 1. Infrared Image of ship

Infrared imaging of ship due to its strong heat signatures is
used as input as shown in Figurel. Heat sensors increase the
objects of interest while reducing the contribution of irrelevant
detail [2].

To estimate strong heat signature concept of Basic global
threshold ‘T’ is used. Global thresholding expected to be
successful in highly control environment. The key objective of
thresholding is to produce a clean segmented image by
eliminating the noise and flood waves.

In proposed work global thresholding is used. Global
thresholding expected to be successful in highly control

environment. Hence there is a requirement of a method that
can be specifying threshold ‘T’. To process infrared image and
specification of Threshold ‘T’, Ordered Weighted Averaging
(OWA) method is used that was introduced by Yager [1].

The results are compared with the Sobel Object detection
algorithm. The results produced by ‘OWA’ method are more
promising than Sobel edge detection algorithm. View from
result the proposed method lays a strong basis for ship target
tracking system and ship target detection is obtained in
complex sea background.

Proposed work is for static positions of ship, same
methodology can be used for moving ship and it is accepted to
produce good results. This paper is organized as below. In
Section 2, the related work has been discussed. The section 3
comprises the formalization of thresholding. Section 4, discuss
the basic Sobel Object Detection algorithm. In section 5, we
discuss OWA method. In section 6, we estimate the threshold
of infrared image by using OWA, and in section 7 results of
experimental work have been discussed. The final section 8
comprises conclusion.

1.  LITERATURE REVIEW

Segmentation has central role in autonomous image
processing, image analysis, and computer vision, detail
literature is reported in Shaprio and Stockman [3] Several
model of image processing have been already proposed.
However , they are mainly proposed for image restoration
[4,5] indexing [6],or coding [7] rather than for identification.
Thresholding techniques enjoy a significant degree of
popularity due to its simple and speedy implementation [1]. A
good appreciation of the extent of projectile location
measurement using multi-screen target method in the literature
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reported by Li et al. [8]. The researchers have given the
attention towards Infrared imaging information processing
technology and they researched deeply. In Infrared image
technology the basic research is related to description of
infrared background. The infrared detector’s inner noise is
lowest by the amelioration and development of infrared
detection manufacture technology, in some conditions; the
obstacle of infrared detection is the jamming of background
[9-10].

In web searching, OWA was used by the user to find the
importance of weight for each of the document [11]. With
different aggregation techniques introduced in fuzzy
information processing tasks [12], detailed description of
OWA operators [1], has been applied in many applications
like market analysis [13], decision making [14,15], fuzzy logic
controller [16], image compression [17]. With the use of fuzzy
numbers OWA operators, the environmental indices were
developed, for finding similarity with multiple linguistic
parameters as inputs [18]. In [19], for retrieval of similar
images from the database, the similarities among images are
computed. Combines Choquet Integral, weighted averaging,
and relevance feedback for a better performance. However,
there has been a lot of work in image retrieval but with very
little intelligence to recognize fuzzy objects and image. To
estimate membership of different fuzzy objects OWA
operators were used [20, 21].

Ill.  THRESHOLDING

Thresholding, region splitting and merging, region growing
are example of Segmentation. Segmentation is one of the
image processing method whose output(s) are attributes
extracted from input image(s).

Thresholding is the central concept among the segmentation
methods. The popularity of thresholding is due to its
simplicity and speed.

The key objective of using thresholding is to produce a clean
segmented image of targeted ship by eliminating the noise and
flood waves. Hence there is a requirement of a method that
can be specifying threshold ‘T’. In proposed work global
thresholding is used. Global thresholding expected to be
successful in highly control environment. However to process
these noises and the targeted ship the image is processed by
Ordered Weighted Averaging (OWA) method and produce
promising results.

A. Foramilization of Global Thresholding

Global thresholding is simplest one, by using single global
threshold ‘T’ , it segments the image.

Suppose that gray level in an image f(x, y), composed of lights
objects on a dark background, in such a way that object and
background pixels have gray levels grouped into two
dominant modes [1]. The objective is to select a threshold ‘T’
that split up these modes. Then any spatial coordinate (x,y) for
which  f(x,y)>T is related to object otherwise it is
background.

A threshold image g(x,y) is defined as

L if f(x,y)>T

g(xy) = ()
0 if f(x, »)<T

IV. THE SOBEL OBJECT DETECTION ALGORITHM ON
INFRARED IMAGE

The Sobel object detection algorithm is weighted computation
on gray in the neighborhood [20]. The size of which is 3x3,
and the center of which is the pixel. The Sobel edge detection
algorithm is defined as:

S(xy)=(F ) ()

Where f, and f, defined as:

10 1
fo =|-2 0 2
10 1
1 21
f, =10 0 0
12 -

In Sobel edge detection algorithm weighted sum on gray of
every pixels, which are the above point, the lower point, the
left point and the right point of image is calculated. When the
pixel is closer to the center of the model, the higher the
weighted value is. In similar manner, if we can decide the
threshold T and if f(x, y) >T, we says that the point (x,y) is the
object point.

V. ORDERED WEIGHTED AVERAGING METHOD

Yager [1] discovered the OWA operator which is basis for the
information aggregation. OWA orovides the method of
aggregation in solving the problems related to multi criteria
decision making. A parameterized family of aggregation
operator like k-order statistics, arithmetic mean, median,
maximum and minimum is provided by OWA operator. In
some cases of multi criteria decision making exact —and-ness
is required which produces minimum value and in some cases
exact —or-ness which produces maximum value. The
aggregation operator based on OWA provides a value in
between two extremes of and-ness and or-ness. Two extremes
and-ness and or-ness are limited to mutually exclusive
probabilities for multiplication (like and gate) and summation
(like or gate). A brief account of OWA operators discloses in
later part and then detail discussion was made regarding the
behavior of operators is in [1].

Yager’s OWA Operator Weights Methods

Definition: “Mapping the OWA operator R from R m-> R,
(where R = [0, 1]), with dimension m, has weighting vector
w= (W1, Wz, W3,... wm)' , where w; € [0, 1] and X w; =1, the
s ummation of individual weights will always found to be one.
Thus, for the multi-criteria of size m, the input parameter
(X1, X2,X3...... Xm), the OWA determines the f-validity in f-
geometry shapes as follows”.
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OWA ( X11X21X3 ...... Xm) = Z Wi yJ (3)

1 > w, (n—1) (4)
i=1

Nn-1%

¢=

In this, ¢ (or-ness) lies in the range [0, 1]. At every

instance when ¢ = 1, produces the weight vector as (1, 0,

0,...0), means that the entire weight is acquired by the
maximum value of x; producing the OWA operator as
maximum operator. On the other side, if ¢ =0, produces the
weight vector as (0, 0, 0,..., 1), means that the entire weight is
acquired by the minimum value of x;, producing the OWA
operator as minimum operator. When the value of ¢ = 0.5, the
weight vector as (1/m, 1/m, 1/m,..., 1/m) is generated
resulting that the arithmetic mean of weights are evenly
distributed among the inputs [1]. The relative quantifier’s
membership function can be expressed as

0 if r<a
Q(r=Jr-a ifa<r<b (5)
b-a
1 if r>b

where a,b,r € [0,1].[3]

The weights W, of the OWA aggregation calculated in [1],

Yager from the function Q discusses the quantifier, with m
number of criteria.

R GO

where i=1,2,...,nand Q(0) = 0.

1 IT 1
M\ X ——y
(PR, 0 0 *

= 0 05 1

a) most b) atleast half

Fig. 2. OWA Operator

¢)as many as possible

VI. PROPOSED METHODOLOGY

The relative quantifiers pictorially represented as in Figure
2. This shows the relative quantifiers “most”, “at least half”
and “as many as possible” taking the parameter a and b as
(0.3,0.8), (0, 0.5) and (0.5, 1) respectively.

Now for determination of weights, we review the OWA
operator models with nonlinear objective function. The next
section consists of experimental work and results.

Proposed method is based on algorithm given below. The
results of proposed method are compared with Sobel Object
detection algorithm.

A. Proposed Algorithm

START
STEP 1: Read Infrared Image
STEP 2: Change image into gray scale
STEP 3: Apply histogram equalization
STEP 4: Store all distinct gray levels
STEP 5: Estimation of threshold ‘T’
@ Arrange all gray levels in decreasing order
(b) Estimate Weights by wusing linguistic
quantifier by using equation (4) and (5)
(c) Aggregate product of these weights with
corresponding gray level inputs by using equation
(2).
STEP 6: Segment the image on the basis of estimated
Threshold by pixel by pixel analysis of gray level.
(@) If f(x,y) >T Then g(x,y)=f(x,y)
(b) Else f(x,y)==

END

Based on proposed methodology the experiments are carried
out and results along with experimental work are discussed in
next section.

VIl. EXPERIMENTAL WORK AND RESULTS

The experimental work is carried out by taking infrared image
of ship as shown in Figure 1. Initially threshold is specified by
using heuristic approach based on visual inspection, i.e. 129.
Figure 4 to 6 are showing results after applying ‘most’, ‘at
least half °, and ‘as many as possible’ OWA operators to
estimate threshold respectively.

Fig. 3. Output of Sobel object detection algorithm

The value of threshold ‘T’ estimated by ‘most’ linguistic
quantifier is 115 whereas ‘at least half” and ‘as many as
possible’ linguistic quantifier produces 131 and 125
respectively. Values of “T’ produces by ‘at least half ’, and ‘as
many as possible’ linguistic quantifier are much closer to
visual inspection i.e.129.
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In Figure 3 output of Sobel object detection algorithm is
shown that is very blur. After observing Figures 3-6 it is found
‘at least half” and ‘as many as possible’ producing output that
are much better and clear than Sobel algorithm.

Fig. 4. Output of Most Linguistic Quantifier

Fig. 5. Output of Atleast Half Linguistic Quantifier

QUuIpUT OT AS many as possibie Linguistc Quanurier

Fig.7. Output of Invert Image As many as possible Linguistic Quantifier

The performance of ‘at least half ’, and ‘as many as possible’
are slightly better than ‘most’ quantifier. However it can be

observed very clearly both of these quantifier have tie on the
basis of visibility as well as estimated threshold value.

In Figure 7 invert image of As many as possible Linguistic
Quantifier is shown. The key objective is merely to generate a
binary image so that black and white relationship could be
reversal.

VIIl. CONCLUSION & FUTURE DIRECTIONS

In this paper, we have estimate global thresholding to identify
the location of ship in sea water. Infrared image is taken as
input due to its high heat signature. Threshold value of
heuristic approach based on visual inspection is 129.
The value of global threshold produced by ‘most’ linguistic
quantifier is 115 whereas ‘at least half ’, and ‘as many as
possible’ linguistic quantifier produces 131 and 125
respectively.
Results produced by ‘at least half ’, and ‘as many as possible’
linguistic quantifier are much closer to visual inspection. The
output of Sobel object detection is not very clear.

Proposed work is for static positions of ship, In future
same methodology can be used for moving ship and it is
accepted to produce good results.
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