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Abstract: Object detection in video sequence processes is the basic and starting steps for more complex
processes, such as video context analysis and multimedia indexing A simple method of object detection for
static camera movies is proposed. In this paper. First, Canny Edge operator applies on video sequence. It
detects the video objects by edge detection. Then some morphological processes give the object in video
sequence.This paper proposed a modified approach for object detection in video sequence. The software is
developed using MATLAB R2010a.
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I. Introduction

Video object segmentation, detection and tracking processes are the basic, starting steps for more complex
processes, such as video context analysis and multimedia indexing. Object tracking in videos can be defined as
the process of segmenting an object of interest from a sequence of video scenes. This process should keep track
of its motion, orientation, occlusion and etc. in order to extract useful context information, which will be used
on higher-level processes [1].
The procedure of moving object tracking is to decide whether there exist objects moving into video and to posi-
tion the target basically and recognize it. A video sequence is made of basically a series of still images at a very
small interval time between each capture. As the video sequence consists of frame sequences which have certain
temporal continuity, the detection for moving objects in video is conducted in a way that frame sequences are
extracted from the video sequence according to a definite cycle [2].
Therefore, moving object detecting has something similar to object detection in still images. Only moving object
detecting is more relying on the motion characteristics of objects, i.e. the continuity of time, which is the
difference between moving objects and object detection in still images. The need of real-time object detection
for video surveillance has spawned a huge amount of our daily life, especially in some domains where it has
received.
In the literature, the previous works concentrated mainly on moving-object D&T in videos. One can find bunch
of methods dedicated to generic-object D&T in video processing like Background Subtraction (BS) [5, 6],
Mean-Shift (MS) and/or Continuously Adaptive Mean-Shift (CMS) [7-9], Optical Flow (OF) [10, 11], Active
Contour Models (i.e. Snakes) [12, 13] and etc. Template matching is an essential-object D&T method, but it is
simpler than others, and is generally based on matching a given template as an object in giving a frame.
In this paper, we propose an efficient algorithm for detecting a moving object using canny edge operator and
some morphological process. Section 2 focused on the methodology. Section 3 focused on canny edge detection
method and morphological process. Section 4 provides comparable results, and finally the conclusion is drawn
in section 5.

1. Methodology
In the present algorithm, we assume that the background is stationary for the video clips considered. The archi-
tecture and modeling of the proposed algorithm are shown in Figure 1.

Input | Input Video Clip |
v v v v
Le Jle L= | [~ ]
v v v v
Convert into Gray Scale Image
v

| Applv Cannv Edae Operator |

v

| Morphological Process |

v

| Object Identification |

Figure 1. Architecture for Object Identification
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In the first step we collect video clips and generate the frames.
In the second step we convert each frame into the grayscale image. It is necessary for third step that is edge de-
tection of the image using the canny operator. Edge detection is one of the most frequently used techniques in
digital image processing. The boundaries of object surfaces in a scene often lead to oriented localized changes in
intensity of an image, called edges [3]. Image Edge detection significantly reduces the amount of data and filters
out useless information, while preserving the important structural properties in an image. Since edge detection is
at the forefront of image processing for object detection.
The result of canny edge algorithms uses for morphological process, where the difference of two successive
video frames indicates the motion between them, the resulted non-black image zones representing the moving
regions. In this step provides the object.
1. Canny Edge Detection Algorithm

The Canny edge detection algorithm is known to many as the optimal edge detector. Canny's intentions had
been to enhance the many edge detectors already out at the time he started his work. He was very successful in
achieving his goal and his ideas and methods can be found in his paper, "A Computational Approach to Edge
Detection"[14]. In his paper, he followed a list of criteria to improve current methods of edge detection. The
first and most obvious is low error rate. It is important that edges occurring in images should not be missed and
that there be no responses to non-edges. The second criterion is that the edge points are well localized. In other
words, the distance between the edge pixels as found by the detector and the actual edge is to be at a minimum.
A third criterion is to have only one response to a single edge. This was implemented because the first two were
not substantial enough to completely eliminate the possibility of multiple responses to an edge. Based on these
criteria, the canny edge detector first smoothes the image to eliminate and noise. It then finds the image gradient
to highlight regions with high spatial derivatives. The algorithm then tracks along these regions and suppresses
any pixel that is not at the maximum (nonmaximum suppression). The gradient array is now further reduced by
hysteresis. Hysteresis is used to track along the remaining pixels that have not been suppressed. Hysteresis uses
two thresholds and if the magnitude is below the first threshold, it is set to zero (made a non edge). If the magni-
tude is above the high threshold, it is made an edge. And if the magnitude is between the 2 thresholds, then it is
set to zero unless there is a path from this pixel to a pixel with a gradient above T2 [15].
Step 1: - In order to implement the canny edge detector algorithm, a series of steps must be followed. The first
step is to filter out any noise in the original image before trying to locate and detect any edges. And because the
Gaussian filter can be computed using a simple mask, it is used exclusively in the Canny algorithm. Once a suit-
able mask has been calculated, the Gaussian smoothing can be performed using standard convolution methods.
A convolution mask is usually much smaller than the actual image. As a result, the mask is slid over the image,
manipulating a square of pixels at a time. The larger the width of the Gaussian mask, the lower is the detector's
sensitivity to noise. The localization error in the detected edges also increases slightly as the Gaussian width is
increased.
Step 2: - After smoothing the image and eliminating the noise, the next step is to find the edge strength by tak-
ing the gradient of the image. The Sobel operator performs a 2-D spatial gradient measurement on an image.
Then, the approximate absolute gradient magnitude (edge strength) at each point can be found. The Sobel opera-
tor [6] uses a pair of 3x3 convolution masks, one estimating the gradient in the x-direction (columns) and the
other estimating the gradient in the y-direction (rows). They are shown below:

-1 0 1 -1 -2 -1
Gx=[-2 0 2 Gy={0 0 0
-1 0 1 1 2 1

The magnitude, or edge strength, of the gradient is then approximated using the form
G| =/GX* +Gy? ~|GX +|Gy|

Step 3: - The direction of the edge is computed using the gradient in the x and y directions. However, an error
will be generated when sum x is equal to zero. So in the code there has to be a restriction set whenever this takes
place. Whenever the gradient in the x direction is equal to zero, the edge direction has to be equal to 90 degrees
or 0 degrees, depending on what the value of the gradient in the y-direction is equal to. If Gy has a value of zero,
the edge direction will equal O degrees. Otherwise the edge direction will equal 90 degrees. The method for
finding the edge direction is just:

0= tan‘l(ﬂj
Gx
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Step 4: - Once the edge direction is known, the next step is to relate the edge direction to a direction that can be
traced in an image. So if the pixels of a 5x5 image are aligned as follows:

X X X X X

XX XX X

XX aXX

X X X X X

X X X X X

Then, it can be seen by looking at pixel "a", there are only four possible directions when describing the sur-
rounding pixels - O degrees (in the horizontal direction), 45 degrees (along the positive diagonal), 90 degrees (in
the vertical direction), or 135 degrees (along the negative diagonal). So now the edge orientation has to be re-
solved into one of these four directions depending on which direction it is closest to (e.g. If the orientation angle
is found to be 3 degrees, make it zero degrees). Think of this as taking a semicircle and dividing it into 5 re-
gions. Therefore, any edge direction falling within the yellow range (0 to 22.5 & 157.5 to 180 degrees) is set to
0 degrees. Any edge direction falling in the green range (22.5 to 67.5 degrees) is set to 45 degrees. Any edge
direction falling in the blue range (67.5 to 112.5 degrees) is set to 90 degrees. And finally, any edge direction
falling within the red range (112.5 to 157.5 degrees) is set to 135 degrees.

Step 5: - After the edge directions are known, hon-maximum suppression now has to be applied. Non-maximum
suppression is used to trace along the edge in the edge direction and suppress any pixel value (sets it equal to 0)
that is not considered to be an edge. This will give a thin line in the output image.

Step 6: - Finally, hysteresis [11] is used as a means of eliminating streaking. Streaking is the breaking up of an
edge contour caused by the operator output fluctuating above and below the threshold. If a single threshold, T1
is applied to an image, and an edge has an average strength equal to T1, then due to noise, there will be in-
stances where the edge dips below the threshold. Equally it will also extend above the threshold making an edge
look like a dashed line. To avoid this, hysteresis uses 2 thresholds, a high and a low. Any pixel in the image that
has a value greater than T1 is presumed to be an edge pixel, and is marked as such immediately. Then, any pix-
els that are connected to this edge pixel and that have a value greater than T2 are also selected as edge pixels. If
you think of following an edge, you need a gradient of T2 to start but you don't stop till you hit a gradient below
T1.
V. Morphological Process

Morphology is a broad set of image processing operations that process images based on shapes. Morphological
operations apply a structuring element to an input image, creating an output image of the same size. In a mor-
phological operation, the value of each pixel in the output image is based on a comparison of the corresponding
pixel in the input image with its neighbors [4]

The difference of two successive video frames indicates the motion between them, the resulted non-black image
zones representing the moving regions.

V. Result
We apply this proposed work on two video clips. Figure2 (a, b, c, d, e, f) show the object (football) location is
changed in frames.
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(©) Figure 2: Results of object detection in video
sequence
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Figure3 (a, b, c, d, e, f) shows the object (football
player) movement change in frames.
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Figure 3: Results of object detection in video sequence
VI. CONCLUSIONS
In this paper, we propose an efficient algorithm for detecting a moving object using a canny edge detector and
morphology process . It can be seen from the analysis and examples that the computer language Matlab has the
characteristics of simple programming, easy operation and high processing rate, etc. when used in series of
processing of moving object detecting algorithm. Initially, we convert the frame image to edge frames then
frame difference between two consecutive input frames give the location of the moving object. Then, each in-
coming frame is compared to the previous frame. Finally, the resulted non-black image zones representing the
moving regions. As a result, the implementation of the algorithm becomes very fast.
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