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Abstract — Moving object target detection has a significant
interest in image analysis. Frames are extracted from the
real-time video, and from this image the required target is
detected. This paper presents a contour-based object
tracking using the spatial information. The image is
applied for multiple segmentations to partition the image
into simpler segments. Then automatic identification is
done using the contour information on the image with a
target object template available in the database. The
similarities are updated with spatial relationships and
target is detected. Result shows the effectiveness of the
contour-based target detection model.
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. INTRODUCTION

The efficiency of target detection is one of the most
challenging tasks. The real-time implementation involves
processing data online and gives timely analysis. These real-
time processing increases the applications in image processing
fields such as internet communications, web browsing,
telemedicine, etc [2]. In real-time the video that are captured
with cameras are processed to obtain frames or images. Image
processing is a signal processing unit in which the input is an
image such as photograph and the output may be either an
image or set of parameters related to the image [9]. The local
information and features of the shape provides more
information for some classes of objects [5] [13].

Many researches are going on to detect the target such as
motor bikes, cars, and other vehicles. The other method is
defined by the shape, which is represented by contour features
[8]. For real-time processing of target detection, high spatial
resolution can be used to abundant spatial and contextual
information. The existing object tracking method such as
constellation models and deformable shape models are not
efficient [1] [4]. Contour-based feature learning and location-
sensitive classifier for object detection with a discriminative
set of features from a collection of contour fragments is
presented in [13]. An automatic target detection model using
contour representation and spatial concepts was proposed in
[14] [18].

The rest of the paper is organized as follows. Section 2
reviews about the related literature on target detection in
different applications and section 3 describes about contour-
based target detection model used in the real-time. Section 4
details the experimental setup and analysis the simulation

results in which the required target is detected. Finally
conclusion is given in section 5.

1l. RELATED WORK

In this section, we review the prior work on the various
target detection models implemented in images. Lei et al [7]
presented a high temporal resolution remote sensing imaging
model for moving target detection with bionics compound eye.
The system introduced an elementary mathematical model for
developing compound eye equipment and introducing the
electronic image stabilization. The equipment is a multi-
channel ray system and each ray system has an aperture of
compound eye. The video is captured by loading the camera
on a moving carrier.

Dimitris et al [3] presented a review of target detection
algorithms for hyperspectral imaging applications. This uses
adaptive algorithms to deal with the unknown backgrounds.
This requires a signal processing component to expertise the
areas of array processing, radar, and detection. Performance
assessments state that the approach gives a good detection
with less false-alarm.

Huabo et al [6] described the imaging mechanism for the
compound eyes and described the process of multi-resolution
imaging. An image filter with variable resolution is discussed
and proposed a method for moving object detection using
variable resolution double-level contours. Texture gradient
computation is performed for contour segmentation in high
resolution image acquired by single eye.

Chein et al [2] presented a Linearly Constrained Minimum
Variance (LCMV) beamforming approach to real time
processing algorithms for target detection and classification in
hyperspectral imagery. The target is passed through a Finite
Impulse Response (FIR) filter using a set of linear constraints
and minimizes the variance resulting from unknown signal
sources. Two LCMV-based target detectors named,
Constrained Energy Minimization (CEM) and Target
Constrained Interference Minimization Filter (TCIMF) are
used. Classification is implemented by QR-decomposition and
processed by line-by-line in real time.

Ulisses et al [15] proposed a method for automatic target
detection and tracking in Forward-Looking InfraRed (FLIR)
image sequences. Morphological operators are used to extract
and track targets, and to remove undesirable clutter. The
design is based on spatial intraframe and temporal interframe
information. The system is suitable for pipelined
implementation.
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Subash et al [14] presented a novel method to detect
geospatial targets in high resolution remote sensing images by
using a class of target templates with multiple viewpoints. The
target is modeled by a collection of target models with
multiple viewpoints. The contour informations are obtained
and seed regions are identified using target templates.

Patnaik et al [11] discussed the target detection using
resilient propagation-based neural network paradigm. This
uses pre-processing to extract features and is fed as input to
the resilient propagation neural network. The resilient
propagation algorithm is implemented in ADSP-21062
assembly language.

Veeralakshmi et al [16] proposed an edge detection
technique for detecting the correct boundary of objects in an
image. The method can detect the boundaries of object using
the information from intensity gradient using the vector image
model and texture gradient using the edge map model.
Padmapriya et al [9] proposed a method to detect boundary in
medical image using magnitude, direction, edge map and
density of the edges bounded to the object and to crop the
detected object and enlarge the image. The blur effect of the
enlarged image is removed and a high resolution image is
produced from the low resolution image.

Santhosh et al [12] proposed an external force for active
contours called Vector Field Convolution (VFC), to address
problems related to limited capture range, noise sensitivity,
and poor convergence to concavities. VFC is obtained by
convolving the edge map generated from the image with the
user defined vector field kernel. Mixed VFC is used to
alleviate the leakage problem caused by choosing
inappropriate parameters.

Dinesh et al [10] projected the important place of
segmentation of images in extracting information for decision
making. The study reviewed the research on various research
methodologies applied for image segmentation and aims to
provide a simple guide to the researcher for those carried out
their research study in the image segmentation.

I11l. CONTOUR-BASED TARGET DETECTION MODEL

From the real-time video, a frame is captured based on the
requirement. This image is decomposed into three stages as
shown in figure 1. Initially the captured image is multiple
segmented to extract the candidate regions. Then contour
information is obtained using the shape descriptor. Finally, the
contour information is compared with the target template to
obtain the target.

Multiple segmentation is obtained by varying one
parameter of the segmentation algorithm. K-means clustering
is used to partition the image into multiple segments. K-means
is faster than hierarchical clustering algorithms and produce
tighter clusters than other clustering [14]. Then the segmented
regions are mentioned using contour information. For this
shape descriptor is used and is expected to be robust.

The shape descriptor has properties like translation, scaling,
rotation, and slight shape variation [17]. The noise present in
the segmented image is removed using median filter. The
edges of the target images are obtained using canny edge
detection method [14].
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FIGURE 1 TARGET DETECTION PROCESS

After obtaining the contour information, the similarity
segments are computed to get the target seed regions. The
similarity of two points is resulted as the distance between
their descriptors. The distance between two histograms is
defined by,

Dist(p,q) = X “ap,ng) = - —_— 1)

where, K is the number of Shape Context (SC) bins, hp(k) and
hq(k) are the normalized shape descriptors at points p and q
respectively. The match cost matrix between two contours P
and Q is defined by,

dist(pl,ql) dist(pl,q2)
dist(p2,q1) dist(p2,q2)

dist(p1,qN,)
Dist(P, Q) = : ;s ()
dist(pNp.ql) dist(pNp,q2) .. dist(pNp,qNq)

Matching cost is used to calculate the similarity between
segment P and template Q. After the segmentation the seed
regions are identified using spatial relationships. This
computes the indexes of eight neighbors of all the contour
points and is evaluated using Euclidean distance. The target
seed regions are identified by matching the regions with the
reference model.
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IV. RESULTS

Analysis of contour-based target detection approach has
been carried on an Intel Core 2 Duo CPU system with 2.10
GHz on a 32-bit Windows 7 Ultimate Operating System using
MATLAB. The image which is extracted from the real-time
video is shown in figure 2.

FIGURE 2 FRAME CAPTURED FROM REAL-TIME VIDEO

The frame contains background information along with
two targets. The two targets cannot be defined in a standard
template as the objects are overlapping. The image is
subjugated using multiple segmentation in order to detect the
seed region. The output or multiple segmentation is shown in
figure 3. When the image is segmented the information of
target is distributed unequally and all the segmented images
are compared with the overlapping information to identify the
target object.

FIGURE 3 MULTIPLE SEGMENTED IMAGE

The segmented image is then compared with the template.
The template is generated by performing similarity
calculations from the segmented images. The template is
matched with the image to get the target. Figure 4 shows the
output obtained from after the template comparison. This
output has lot of unwanted targets which are cleared using
removal of shadowing.

FIGURE 4 DETECTED TARGET FROM SEGMENTED IMAGE

The presence of shadows in the template might lead to
improper target detection. The shadows are deleted from the
template to get better target detection. Figure 5 shows the
extracted target obtained after the similarity computations.

T T T T T EE

FIGURE 5 EXTRACTED TARGET

V. CONCLUSIONS

In this paper, contour-based target detection in real-time
video is implemented using MATLAB. Multiple segmentation
are used to detect the target regions and based on the contour
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similarities, the seed regions are identified. Spatial
relationship is used to obtain the missing regions of the target.
This model cannot be used with viewpoint changes, and can
be concentrated as a future work with global and local shape
features.
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