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Abstract
In many image processing and vision
application, the salient object detection from the
scene plays a vital role. In this approach, an
improved salient object detection algorithm to
detect the man-made object in the natural scene has
been presented. The saliency map is generated by
converting image into CIELab color space. The
saliency object further segmented using Geodesic
Active Contour (GAC) model. The proposed
approach is implemented using OpenCV image and
video processing library. The proposed system
shows the promising result on different images and
tested on the Raspberry Pi-3 hardware.

Color information
Regular texture with a smooth surface.
Straight lines, corner points and smooth
curves in contours

By considering these characteristic,
numerous application were implemented for manmade object detection. The man-made objects can
be identified by the defined set of curves.
Therefore, the curves can be used as constitutive
elements for the description of abstract forms of
objects created by man. Along with this many
approaches like detection of building structures,
road networks can be identified by this method.
In this paper, an efficient approach for
segmentation and detection of the salient object
from natural scene has been presented. The salient
object is detected and segmented using efficient
active contour method. This method is extensively
evaluated on MSRA-1000 [14] database.

Keywords: Active contour; GAC; object detection;
OpenCV; Raspberry Pi; saliency map
1. Introduction
As a human being, the quick and accurate
identification of the foreground object from the
background is known as a salient object and
adaptively focused on perceived regions.
Computationally identification of the salient object
from the background is the most difficult
challenge. However, it is important to characterize
spatial domain for feature extraction and object
isolation from the puzzling background.

This paper is organized in following
sections: Section 2 described various state-of-art
developments for salient object detection. The
proposed system presented in detail in section 3.
Experiments and results are discussed in the same
section and concluded the paper in section 4.
2. Related Works
In the current research, various methods of
identifying man-made objects are generalized
which are based on the characteristics of the object
of interest like geometric structures, fractal
analysis, probability models, level set segmentation
and clustering of similar features. Recent
publications were developed on the basis of prior
information of the objects. State-of art algorithms
developed for salient object detection are based on
the edge matching in between observer and the test
image. Some others have developed various shape
functions, such as Zernique's moment and
segmentation.

Several applications have been found to
detect foreground objects. In military and civilian
areas, the detection of man-made objects from
complex scene input images has a great
importance. In Malaysia, Airplane crash in March
2014, the search and rescue system of Malaysia
spent months for searching an airplane.
Automatically detecting the plane would save more
time and manpower. The extraction of artificial
objects in the complex scene is a crucial task
because of the variety of the objects like road,
parking lots, trees etc.
To differentiate the object of interest from
the scene which contains other objects, a
preliminary elaboration of the temporal images is
important. Pre-processing of this image can be
done on the basis of spectral response property of
the objects. Man-made objects such as airplanes,
vehicles, buildings and road signs are generally
different from natural ones in the following way:

Jun Yang [1] proposed a method of level
set aimed at extracting manmade objects from
aerial images. This method is different from the
other level set method is it avoids many redundant
calculations and shows perceptual efficiency.
Xavier et al. [2] used a boosting algorithm
for selection of discriminating characteristics and
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the image and face detection. In this method the
rectangular mask is applied over the image and
most prominent positions of the saliency who is
greater than the predefine threshold is considered
into foreground else regions are integrated into
background. The actual size of the test image may
be large hence the region growing method using
fixed threshold may be poor for robust salient
object detection.

introduced a new histogram distance descriptor in
Haar regions, robust for background and objective
changes, to perform automatic object detection in
the aerial images. Demonstrate that the adapted
simulated data can be trained and, however, be
efficient in real images, compared to several
classical descriptors.
Saad Ali et al. [3] presented Kernel PCA
based approach has been successfully implemented
to capture non-linear image features to obtain
remarkable object detection. They presented a new
object detection framework that combines the
reduction and selection of features, having been
successfully tested in a wide range of objects (cars,
aircraft, pedestrians, motorcycles, etc.) in standard
data sets and performance recommended, followed
by previous investigations concerning the detection
of objectives based on visual attention.

Ko et al. [13] proposed the method to
segment the semantic region in the image. They use
top-down shrinkage method to detect salient object
in the natural images.
3. Proposed work
The block diagram of the proposed system
is as shown in Figure1.

Hae Jong Seo [4] and Wei Li [5] presented
their methods of automatic detection of objects
based on visual saliency. Unusually, his
experimental results have reported that his work
provides a promising way to solve related
problems.
Tian et al. [6] introduced the fractal theory
for artificial space object detection. In another
approach, Sun et al. [7] uses fractional Brownian
moments for calculation of the fractal dimension of
the IR images then Fisher algorithm is applied to
segment the manmade objects. The state-of-art
methods are working fine with the simple
background but it is quite difficult for the much
complex backgrounds. In complex background,
results are not up to mark by only using the fractal
feature. Hence in this paper, other features are
introduced incorporation of fractal feature.

Figure 1. Block diagram of the proposed

system
A.

Input Image

The image consisting of the manmade
object is considered as an input to the system. Most
of the images taken are aerial images. The input
RGB images are first converted into gray scale
images using the formula:

Li et al. [8] proposed the robust geometric
active contour method to segment the salient from
the natural scene with the help of fractal theory. In
this approach, the adaptive weighting function is
used to suppress the effect of natural clutters.

(1)
Where is the output gray scale image, R
is the red color channel, G is the green color
channel and B is the blue color channel.

S. He et al. [9] proposed the technique to
detect the manmade object by combining the
similarity and fractal dimensions. Similarly, Guo et
al. [10] present the region growing method to
segment manmade object incorporation with the
fractal dimension and region consolidation process.

B.

Saliency Map

Saliency detection is the way to estimate
the area of image which is likely to be more focused
by the human vision. It describes the quantity of
image saliency. The pixel values in the saliency
map represent the saliency degree of the
corresponding regions in the image. Calculation of
efficient saliency map in complex background
should have low computational time. The detection
of a salient object in an image is used in many
applications; one of the most interesting
applications is the automatic generation of
miniatures, in which a descriptive thumbnail for an
image must be generated. The saliency maps are
added in pixel form to obtain the final saliency
maps. The input image is excessively segmented

Kim et al. [11] presented a method to
extract the object from the complex background.
The author assumes that the object of interest is
located near the center of an image. By considering
properties of central pixel, the segmentation
process is performed. In actual situation it is not
always be possible that the object of interest
present at center.
Sun et al. [12] proposed the greedy
algorithm to crop the interested objects within the
image. The author focused on the two main aspects
for object detection. First, based on the object
detection method which detects salient object from
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and segments are chosen such that the average
saliency of the region should exceed the defined
threshold. The saliency is calculated as local
contrasts of a region of the image with respect to its
neighborhood pixel on various scales.

final salience map is determined as the sum of the
salience values through the scales S:

Where,
is an element of the combined
salience map M obtained by adding points of
salience values through scales

This is evaluated as the distance between
the pixels of average pixel characteristics of a subimage region with the average pixel vector in their
neighborhood. This makes it possible to obtain a
map of characteristics combined in a given scale by
using characteristic vectors for each pixel. The
scalar value of each feature vector is calculated
instead of combining the separated saliency maps.

C.

Active contour model
Active contour is a segmentation
technique. The mathematical morphology can be
used to evolve the contour. In this approach,
Geodesic Active Contour (GAC) model is
implemented for contour evaluation and
segmentation of salient object. In the GAC
framework, a functional energy, which depends
on the content of an image I, is assigned to a
curve,

Contrast based saliency values
for the
corresponding pixel at position (i, j) in an image at a
given scale is calculated by the distance (D)
between the average vectors of the pixel features of
the internal region R1 and that of the external region
R2 as:
[(
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∑
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∫

(

)|

|

Or surface
(8)

In the proposed approach, the instead of
RGB image, CIELab color space is used for
estimation of saliency map. The perceptual
difference between CIELab color spaces is
calculated by the Euclidean distance (D).
‖

(6)

∫
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Where, N1 and N2 are respectively the
numbers of pixels in R1 and R2, and is the vector
of the function elements of the pixel. The distance
D is a Euclidean distance between R1 and R2.

‖
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Where,
is Euclidean
length parameterization of the curve,
is
Euclidean element of area and
allows
selection of n of the salient regions. Hence
be defined as:

(3)

Where, and
are the vectors of the
regions R1 and R2 respectively. Once the
characteristics vector R1 and R2 obtained then the
integral image can be used for calculating
efficiency [14]. A change in scale is influenced by
the scale of the R2 region instead of resizing the
image. To scale the object there is no need to resize
the image but it can be done by scaling the filter of
same size of the image.

arcthe
the
can

(9)

√

|, which attains its minima in
the center of the image dark lines.
is a Gaussian
filter with standard deviation. The GAC model
does not depend on the parameterization of the
curve or surface, and the minimum energy hypersurfaces.

The R1 region is generally chosen as a
pixel. If the image is disturbed (for example, if high
ISO values are used during image acquisition, as is
usually estimated with the help of Exchangeable
File Information Format data. R1 may be the small
image or mask of size NxN pixels, width w and
height h, then the width of the R2 is varied as:

The energy function is optimized using
gradient descent method in which Euler-Lagrange
equation gives the direction of descent
morphological solution. Apply the smoothing and
on embedding level set function. The EulerLagrange equation for
is given as:

(4)

(10)

Assume that width is less than height. It is
observed that larger the dimension of R2 and
smaller the R1 are failed to detect the salient region
in the image. First, the non-salient region is
considered as a salient. From Eq. 3, for each image,
the filtering is done in three different scales and the

Where, is an external force while
specify elasticity and stiffness.
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Flow chart for the proposed system is
shown below in Figure 2.

Figure 3.

Raspberry Pi Architecture

Figure 4 shows the hardware setup for
implemented system using Raspberry Pi 3.

Figure 2. Flow chart of proposed system

3.1 Hardware Implementation

Figure 4.

The system hardware implementation of
this system has focused on the presentation of
Raspberry Pi, which has the ability to operate in
real time. There has been three generations of the
Raspberry Pi, right from first generation (1G) to
third generation (3G) [15].

Hardware set up for the proposed
system

3.2 Experimental Results
The proposed system is implemented
using OpenCV open source image processing
libraries and python language. The OpenCV has a
large number of libraries for image and video
processing. For portability of the system, an open
source hardware platform Raspberry is used. This
method is extensively evaluated on MSRA-B
database. This database is mainly created for
salient object detection and segmentation. The
database contains 5000 images with accurate
salient object labeling. Results of the proposed
system are evaluated in qualitative and quantitative
terms.

Raspberry Pi is a Linux based small chip
microcontroller system which is designed at
Cambridge University [16]. The Raspberry Pi is
integrated with 700MHz ARM 11 processor, 512
MB RAM and Broadcom processor core IV. The
architecture of Raspberry Pi is shown in Figure3.
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A. Qualitative analysis
It is the visual representation of the results
of the system. In this section, some of the images
from MSRA-B database have been presented.

Figure 5 shows the qualitative analysis of
the proposed algorithm. The Figure.5 (a) are the
input images from the MSRA-B database. Some
samples from this database are taken for
evaluation. Figure. 5 (b) shows the segmentation
output by active contour method and Figure. 5 (c)
shows the detected object. The results show that
active contour method accurately segments the
salient object from the background.
B. Quantitative analysis
Quantitative analysis is performed on
statistical parameters. In this algorithm, the results
of the proposed system are compared with ground
truth images provided in the database. The
confusion matrix of the result is calculated and the
results are compared based on the three statistical
parameters: sensitivity, specificity, and accuracy.
The Table 1 shows the quantitative analysis of
proposed system on MSRA-B database.
Image name
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Figure 5. Result of the proposed system (a) Input

image (b) Active contour output
Object

(c) Detected
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