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Abstract: The border area security is one of the major concern in our country. It is important that unauthorized
people should not enter inside the restricted areas. The proposed work provides a surveillance camera in all the
restricted areas. The camera continuously records the scene. The moving object detection from the captured
video of a surveillance camera is done in almost all the computer vision applications such as object tracking,
etc. The detection of the number of persons present in the video sequence is a major study area and the
determination of the person count is a major problem. In this paper, the count of the moving persons is
completed by using Reversible Jump Marcov Chain Monte Carlo (RJMCMC) algorithm. The RJMCMC
algorithm provides the efficient way of counting the persons at different occlusions. The persons in the scene
are obtained by determining the location and size of the object using a random mark. This algorithm detects the
person count in multidimensional view. Further the environmental factors that affect the video sequence such
as noise and haze can be removed for providing improved visibility of the video frames. The noise in the frame
is removed by using trilateral filter that smooth’s the image without influencing the edges of the images and
the haze is removed by color attenuation prior algorithm. The color attenuation prior algorithm dehaze the image
by calculating the depth map of the hazy image and the atmospheric scattering model which provides the
transmission and scene radiance restoration by considering the depth map. Now the object in the image is
classified using the texture based classification algorithm in-order to find whether the object is a human, animal
or plant, etc. The texture based classification algorithm provides a less computational time when compared with
color based classification algorithm, by using the accurate training data without affecting the detection
accuracy. Finally the investigational result shows the efficiency of the proposed system.
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INTRODUCTION the way to identify the foreground objects by evaluating

The moving object detection is one of the important detection is the procedure of discovering occasions of
factors in video surveillance system that uses image genuine questions, for example, confronts, bikes and
processing techniques. The security in the border area is structures in pictures or recordings. Object detection
an important field that must be addressed in every aspect. techniques normally utilize extracted features and learning
The border area is monitored by the surveillance camera. techniques to perceive occasions of an object
The video sequence obtained from the camera is analyzed classification. It is regularly utilized as a part of many
for providing the authorization of the persons who are areas, for example, picture recovery, security, observation
entering inside the border area. For this purpose the video and mechanized vehicle stopping frameworks. It is very
sequence is analyzed by some of the image processing difficult to understand the human activity and detecting
techniques. This paper uses the object detection, haze them based on their appearance because people appear in
removal and object classification methodology for different poses and the animal activity is also limited to
authenticating the persons. The process of analyzing the this [2-4]. Once if the moving objects are detected from
video sequences for detecting multiple moving objects  is the image, then it is very easy to further process the
a challenging process [1]. The object detection provides image. In this paper, the object detection is done to count

or removing the background scene in the image. Object
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the number of persons present in the monitored area or regression function that uses the Gaussian process that
the area under surveillance. After obtaining the person obtains the features from the persons in the crowded
count, the haze removal process is initiated to remove the segments.Some methods may use the shape properties to
haze present in the image. The haze is nothing but the detect the human for counting [12]-[14].In [2], Djamel et al
blurred image that is obtained by the worst environmental proposed the head detection method using skeleton
conditions such as fog, mist, etc [5-7]. graph for calculating the number of person present in the

The image taken from the outdoors with poor monitored area. The pose of the head is considered for
environmental condition will have a haze within it. Such detecting the head and thereby the skeleton of the whole
degraded images will provide low visibility of the objects object is determined and segmented. This method
present in the image and this  makes  the  computer  vision provides greater efficiency in the counting of the
algorithms for object classification to be invalid. The haze persons.In [4], JongSeok et al proposed the motion
removal is an important phenomenon that must be done information and adaboost algorithm for detection of
in both computational photography and  computer  vision multiple pedestrians. The pedestrian detection can be
applications [8]. Finally, the object classification is done for the image that is obtained from the camera placed
encountered  to  provide  the  classification  of  the in both mobile and stationary systems. The variation
objects found in the image such as human, animal, trees, between two different images will be used to determine
etc. The object classification uses certain parameters of the region of interest and then the pedestrians are
the object that is to be classified. The parameters will be detected using the classifier based on the sub window
the input for the classification and the output will be the within the region of interest. The detection accuracy is
object type (human, plant, etc.). The object classification very low by using the above mentioned methods and the
is done to find the  object  accurately  from  the  image. accurate count of the person is not provided effectively
The image classification is also known as pattern under some conditions. The count of the object is very
recognition and the pattern refers to the object in the useful in most of the applications such as a pedestrian
image[9]. The result of the object classification is used to crossing system, traffic analysis, border area etc.
provide the knowledge of who is entering inside the
border area and the security of the country is effectively Dehazing Process: The image frame that is obtained from
provided.The remaining segment of this paper sorts out the video sequence may degrade due to haze (fog or mist)
as follows: In section II, the review of the related works is because of the poor atmospheric condition and makes low
carried out. In section III, the existing system is addressed visibility of the object in the image. In [7], Munira et al
with its drawbacks. In section IV, the overview of the proposed the depth estimation based on blur estimation
proposed system with the architecture is explained. In for removal of haze in the image. The blur information is
section V, the trial results are described. Finally the obtained from the image that considers the object which
conclusion is in section VI. is in focus and in out of focus. The depth of the haze in

Related Works: In this section, the problem of counting the thickness of fog is the estimated depth. This depth
the number of persons present in the monitored area information is obtained by the image segmentation which
observed from the surveillance camera is addressed. is done by the blur estimation. In [15], [16], the
Along with this the problems in the dehazing algorithms polarization based method is used to remove the haze
and object classification algorithms is also addressed. from multiple images that has various degrees of

Count of the Object: The person counting is usually used channel prior algorithm to remove the haze from the image.
in the pedestrian crossing system, border area security It considers the non-sky patches that contain a very low
and theaters and other commercial places. There are intensity in at least any one of the color channel. This
various methods that are previously proposed to find the channel is known as dark channel and by using this, the
number of persons in the monitored area.In [10], Kong et estimation of the transmission is done and the scene
al proposed the Feature-based regression method that is radiance is recovered. In addition to the haze removal
used to count the number of persons in the monitored process the unwanted noise that affects the image visual
area. By estimating the features, the count of the persons quality can be also removed by using any noise removal
is determined that uses the neural network which is the techniques.In [18], Xia et al proposed the removal of haze
function of regression.In [11], Chan et al proposed the from a single image by considering sensor blur and noise.

the image is the amount of fog present in the image and

polarization.In [17], Kaiming et al proposed the dark
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This method is based on dark channel prior algorithm frame differencing method. The difference recorded from
which  additionally   removes  the  noise  in  the  image. the two images is used to find the binary image and from
The efficiency of the haze removal done by the above the binary image the region of interest is calculated [4].
mentioned algorithms are not so good for some After finding the region of interest the pedestrians are
parametersand also the algorithms may get invalid for obtained from the histogram of oriented gradient features
different environmental conditions. which classifies the object using the sub window method

Object Classification: The object classification is the persons. The haze present in the image is removed by
process of finding the category of the object(animal, using the dark channel prior algorithm that provides the
human).In [19], Juan Li, et al proposed the feature based depth map of the hazy image as the by-product. The major
classification  algorithm  that  uses  the  distinctive goal of a haze removal algorithm is to recover the
features of  the  object  like  skin  shading,  tallness, transmission medium (t), scene radiance (J), atmospheric
weight, width and so on, of the object that is extricated. light (A) and the intensity (I) [17]. The images with non-
The background of the image is removed by using the sky patches will have a very low intensity in at least one
GMM method so that only the foreground object features color channel. The intensity of the corresponding color
is only extricated. The feature based technique is useful channel of the image is calculated and is used to find the
when the shape information is not provided. In [20], t, J, A components of the image. By using the above terms
Hitesh A Patel, et al proposed the shape based object the haze is removed from the image. This algorithm fails
classification method to obtain the object information. when the scene object is very similar to air light. Also the
The shape of the objects such  as  animal,  human,  etc.  is noise in the image is not considered in this process. The
provided as the input. object in the image is classified using shape based

Existing System: In existing system the person detection as the input parameter [20].
is done by motion information and adaboost algorithm is
used. The image frames may contain either static or Proposed System: The proposed system provides the
moving images and its region of interest should be surveillance camera to monitor the border area of our
calculated. In case of a static image, the adaboost country. The camera will continuously capture the scene
algorithm will find the region  of  interest  of  the  object. (things happening) in the border area. The video
In case of moving image, the motion information is used sequence is processed to provide the authorization of the
to find the object and that can be done by using the people those are found in the scene.The Fig 1 is the
difference in the two consecutive images provided by  the representation of the proposed system.

[4]. This method fails to provide the exact count of the

classification method which uses the shape of the object

Fig. 1: Proposed System Architeure
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Preprocessing: In the proposed system, initially the as birth proposal. This will change the dimensional view
video sequence is converted into frames and each frame between the new state and the previous state. By
is subjected to a two pass background subtraction to comparing the two states the newly introduced object is
extract the actual foreground of the object. The two pass marked using the MPP process. This information is
background subtraction will allow one process in forward updated to the update proposal and the count of the
pass that runs the frames from first to last. The second object is encountered. The general statement to validate
process will provide the backward pass that runs the the person count is as follows.
frames from last to first. This will produce changes in the
illumination at a period of time T. The times that are lesser Case i: When t= 0
than T will produce a foreground mask using the forward A(s)=n ; where 0 n
pass and the times greater than T will produce a Case ii: When t= T
foreground mask using the backward pass. The observed A(s)=
foreground masks are combined to get the correct
accurate foreground. The parameters m, n, , âis the integer values to find

Person Count: After eliminating the background the mathematically check the correctness of the count of the
count of the persons is found by using Reversible Jump persons found in the video sequence.Initially there may
Marcov Chain Monte Carlo method. This method is based be n number of persons in a frame, as time passes the
on Marked Point Process (MPP) which is a stochastic number of persons may get increased or decreased by m
process that has a random number of sets of points in a number of persons. Finally the count of the object is
bounded region. The MPP provides the boundary of the updated in the database.
persons using the size and location of the persons. Once,
after marking the persons the count of the persons is Haze Removal Process: The proposed system after
provided by the RJMCMC using the following. finding the count of the persons the elimination of noise

Birth / Death proposal: The birth process will detect all by the color attenuation prior and trilateral filtering
the persons entering in the monitored area and that method. The trilateral filter is used to remove the noise in
person’s boundary is marked. In the death process, the image and this is done by smoothening  the  image.
whenever the person leaves the scene the boundary of The image is smoothened without considering the edges
that person is removed. of the object in the image. The trilateral filter smooth’s the

Update Proposal: The process of updating the birth and image. This filter smooth’s the edges of the image towards
death process is done in update proposal. The update a sharp piecewise approximation which is linear in
proposal will update all the changes that are made in the structure. The image smoothening process is done for
current scene configuration.In the above three processes, several iterations until the required output is required.
the birth and death process will use the reversible jump Thus the strong noise reduction is done in the image.The
concept that will keep on detecting and deleting the haze is removed by using color attenuation prior algorithm
persons when they enter and leave the scene area which effectively eliminates the fog or other
respectively. The update process is the process that gives environmental factors that affects the visibility of the
the current structure of the scene and this is based on the object in the image. The hazy image is formed by the
Marcov Chain Monte Carlo method. Thus the RJMCMC atmospheric light and scene radiance which is known as
method will accurately count the number of person in the an atmospheric scattering model. To remove the haze
monitored area and the count can be done to the persons caused by the atmospheric scattering model is very
not only in the image plane (2D) but also in the 3D view, complex due to less information is provided in the scene.
hence the counting can be done multidimensional view To remove the haze, the brightness and the saturation
effectively.Each Object has 3 views and hence Z object pixel are considered in this method. In a non-hazy or haze
has Z*3 dimensional views. Each frame is associated with free region of the image, there is a high saturation in the
a time ‘t’ is called a state and in each state, the  number  of pixel and it has moderate brightness. The difference
objects found is not the same. Sometimes the object is between the saturation and brightness of the pixel is
introduced (born) newly in some states and this is known approximately zero. The hazy image will consider the three

the count of the person. The above condition is used to

and haze (fog or mist) in the image is done. This is done

image by combining the non-linear adjacent values of the
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Fig. 2: Haze Removal Process

properties and they are the brightness, saturation and the Atmospheric Scattering Model: The total amount of
difference between the both. The dehazing will be done atmospheric light is calculated.
by using the HSV color model. By creating the linear
model the edge of the image is preserved and this is Scene Radiance Recovery: The haze free image is
known as edge preserving property. After finding the obtained.
depth information, the scene radiance can be recovered.
The depth information provides the amount of haze Object Classification: The proposed system after
present in the image. By calculating the depth information removing the haze in the image, the objects (person, trees,
the scene radiance is recovered and thus the image is gun,etc.) found in the image is classified into its
dehazed. The Fig 2 provides the representation of the appropriate type. For instance, if the object seen in the
hazy image to non-hazy image. image is a person then the classification result is as

Algorithm Steps: ananimal, then the classification result is “ animal
Select a particular image frame from the sequence of detected”. Each type of the object is clearly obtained from
images. the classification process.The object is classified using
Remove the noise using the trilateral filtering method the texture information extracted from the image. Every
by smoothening the non linear combination of the image captured from the camera is converted into Local
image pixel. Binary Pattern (LBP). The LPB method is used to extract
Perform step 2 until the noise is removed i.e. all the the corner feature points and detect the salient texture
sharp pixels are smoothened. Else goto step 4 for information with the capacity to tolerate the changes in
haze removal process. the illumination. The salient feature points are extracted
Find the amount of haze present in the image by from every LBP in order to identify the locations and
calculating the following. corresponding sizes of the moving objects in the captured

Learning the Parameter: The brightness and the the images, the histogram representation is provided.
saturation pixels are the parameters that are learned using After determining the feature points from the LBP image
supervised learning method. it is obvious that the texture information of the image is

The Linear Model of the Hazy Image: Using the by comparing the obtained salient feature points extracted
difference between the saturation and the brightness. from previous LBP with the salient feature points

After finding the amount of haze in the image the approach to find the corresponding feature points from
following is obtained. the successive image frames can be identified. The images

“person detected”. If the object seen in the image is

image frames. Once the feature points are extracted from

extracted. The region based feature matching is performed

extracted from the current LBP using a block matching
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Fig. 3: LBP Gradient

Fig. 4: Performance Evaluation of Various Haze Removal Fig. 5: Accuracy Evaluation of Various Classification
Algorithms. Algorithms.

taken from the same scene under different illumination will
produce similar LBP images. The gray scale illumination is Using this number the histogram is obtained that
represented in a histogram of oriented gradients (HOG) provides the blob (Binary large image) which is the
that is used for matching the object with the training region in the digital image.
datasets for classification.

LBP Gradient Calculation Steps: original image. This LBP can be used to proved the HOG
Select a window (The image frame is called as a and the object matching is done.
window).
Split the window(The window is divided into cells of Experimental Result: The following is the experimental
equal size). result of various algorithms used in this paper.
LPB calculation is done as follows.

Pixeling:  The LBP is calculated by choosing a pixel and color attenuation prior algorithm (CAP), dark channel prior
compare it with the third adjacent neighboring pixel. algorithm (DCP) and the color attenuation prior algorithm

Comparing Pixel: If the center pixel is smaller than the respect to time and the percentage of haze removed. From
neighboring pixel then its value is recorded as ‘o’ else it the experimental result, it is clear that the color attenuation
is ‘1’. prior algorithm along with the noise removal process

The eight digit binary number is produced. severs as the best with less computational time.

The Fig 3 shows the extraction of the LBP of the

The above graph shows the variation between the

along with the noise removal process (CAPNR) with
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Fig. 6: Time Evaluation of Various Classification 2. Djamel Merad, Kheir-Eddine Aziz and Nicolas Thome,
Algorithms. 2010. Fast People Counting Using Head Detection

The above graph shows the variation in the detection International Conference on Advanced Video and
accuracy between the color based classification (CBC)and Signal Based Surveillance.
texture based classification (TBC) algorithms. It is 3. Piotr Doll´ar, Christian Wojek, Bernt Schiele, Pietro
observed that the texture based classification algorithm Perona, XXXX. Pedestrian Detection: A Benchmark.
possesses high detection accuracy than the color based 4. JongSeok Lim and Wook Hyun Kim, XXXX.
classification algorithm. Detection of Multiple Pedestrians using Motion

The above graph shows the variation in the Information and Adaboost Algorithm.
computationaltime between the color based classification 5. Erik Matlin and Peyman Milanfar, XXXX Removal of
(CBC)and texture based classification (TBC) algorithms. It Haze and Noise from a Single Image.
is observed that the texture based classification algorithm 6. Manpreet Kaur Saggu and Satbir Singh, 2015. A
possesses aless computational time than the color based Review on Various Haze Removal Techniques for
classification algorithm. The computational time is Image Processing International Journal of Current
reduced by providing limited training dataset in such a Engineering and Technology E-ISSN 2277 – 4106, P-
case the detection accuracy is unaltered. ISSN 2347 – 5161 ©2015 INPRESSCO

CONCLUSION Image Fog Removal Using Depth Estimation Based

Thus the proposed system effectively detects the and Research Publications, 3(6).
moving objects and count the number of objects (persons 8. Zheqi Lin and Xuansheng Wang, 2012. Dehazing for
or things) present in the video sequence using the Image and Video Using Guided Filter, Open Journal
Reversible Jump Marcov Chain Monte Carlo (RJMCMC) of Applied Sciences Supplement:2012 world
method. The RJMCMC algorithm provides the efficient Congress on Engineering and Technology.
way of counting the persons at different occlusions and 9. Belén Riveiro, Lucía Díaz-Vilariño, Borja Conde-
in multidimensional view. Further the environmental Carnero, Mario Soilán and Pedro Arias, 2016.
factors that affect the video sequence such as noise and Automatic Segmentation and Shape-Based
haze is removed for providing the improved visibility of Classification of Retro-Reflective Traffic Signs from
the video frames. The outcome of the haze removal Mobile LiDAR Data, IEEE Journal Of Selected Topics
process is very effective and the original color of the In Applied Earth Observations And Remote Sensing,
image is maintained. The color attenuation prior algorithm 9(1).
is compared with the dark channel prior algorithm and the 10. Kong, D., D. Gray and H. Tao, 2005. Counting
proposed color attenuation prior algorithm is proved to be pedestrians in crowds using viewpoint invariant
most effective. Also the object classification that uses the training. In BMVC05, 2005.
texture based classification algorithm provides greater 11. Chan, A., Z. Liang and N. Vasconcelos, 2008. Privacy
accuracy in classifying the objects. It is done with less preserving crowd monitoring: Counting people
computational time and is proved by comparing with without people models or tracking. CVPR,. pp:  1-7.

thwecolor based classification algorithm. Thus the
effectiveness of the proposed system is achieved greatly.
Further, the proposed system can be extended in future
by detecting the camouflaged object.
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