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Abstract-   Surveillance is becoming a need in any public or private area to cope up with increasing number of 
threats starting from burglary, robbery to terrorist activities. The conventional methods for monitoring are 
commonly confined to use of CCTV cameras or wireless sensor network (WSN). This paper proposed an energy 
efficient smart surveillance system to exploit spatial correlation using the visual sensor networks (VSNs) which 
reduces the energy consumption by reducing the amount of correlated data to be transmitted over the network. The 
end devices of the VSNs are cameras which deployed at the target area and keep the visual evidence of the movement 
with help of the camera. This information is transmitted to the cluster head (CH). The cluster head  do the visual 
processing of the images.
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I. INTRODUCTION

Now a days, new technologies and new electronic devices are reducing considerably human effort . Wireless 
visual sensor network (WVSN) becomes one of the most attractive topics in research community due to its 
endless potential for enabling new practical applications.  By integration of low-power and inexpensive visual 
sensor such as CMOS cameras and microphones [3], VSN is able to retrieve not only scalar data but also 
multimedia data like images, sound and even video sequences. Although the VSN enables many new advantages 
in real time applications, it also introduces more challenges in the design and construction of the sensor 
networks. 

One of the challenges is the huge amount of image data, generated by the image sensors, need to be 
transmitted. This amount of data directly affects the power consumption of sensor nodes or, in other words, 
decreases the life time of the network. Not only this, to achieve higher coding efficiency, current video or image 
compression approaches usually perform complex encoding operations [4], which will consume a significant 
portion of the battery power in a VSN. To meet the requirements of resource-limited VSNs, low-complexity 
video coding techniques have been recently very popular. To Save the power, inter VSN communications can be 
avoided during transmission. 

In [2] the authors have carried out research on indoor monitoring system based on wireless and pyro electric 
Infrared sensory fusion system. Their algorithm helps in determining the fused position of the moving person 
using detection methodology. However, their performances are still far from the theoretic bound. Distributed 
Source Coding (DSC) is proposed in [15]. The problem in this approach is the requirement of accurate side 
information for image reconstruction at the joint decoder. Wagner et. al in [wagner’ 03] introduced image 
registration technique which recognizes and prevents the overlapping regions in multi-view images to be 
transmitted multiple times and the intercommunication between secondary sensor nodes was removed. One of 
disadvantage of this approach is that, it required the secondary sensors to be distributed close to the primary 
nodes. Moreover, communication between primary and secondary nodes is required to exchange the overlapping 
information.

Considering all the complexities, a simple and energy efficient scheme is proposed. Further sections in this 
paper are organized as follows. The proposed scheme will be explained more detail in the next section. After 
that, over view of the system and the algorithm for exploitation of correlation which were used in the proposed 
scheme are briefly described in Section III and IV. This is followed by the simulation results of the proposed 
scheme in Section V. Finally, ideas for future works and conclusion for the proposed scheme are present in 
Section VI.

II. PROPOSED SCHEME

The main idea of this proposed system is to monitor indoor/outdoor area. Therefore to achieve the purpose 
visual sensor nodes have to be deployed at some strategic positions of the surveillance area. These all sensor 
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nodes will be connected to the cluster head which is nothing but base station in our proposed scheme. The 
Visual sensor nodes continuously keep track on the strategic area and send the information to the cluster head.

The visual sensors are arranged to monitor the complete targeted area in such a way that the sensed images 
are highly correlated depend on the deployment of the sensors. To conserve the energy, the correlation has to be 
exploited.  In this paper, we have done the reliable exploitation of the spatial correlation of the test image and 
the image compression is made efficient.

III. SYSTEM OVERVIEW
Figure.1shows the basic structure of the proposed system. The system is designed by integrating traditional 
wireless sensor network with camera network. The main surveillance system is easily configurable with both the 
systems. The WSN and the camera network will help in tracking the movement (i.e., event) occurring in the 
surveillance or targeted area and the information is passed to the Cluster Head (CH) about the event occurrence 
with proper notification. Here, the cluster head itself acts as a base station.

Figure 1.  Block Diagram of Proposed System
To monitor the entire target area, care has to be taken that the visual sensors are deployed properly. But, most of 
the times sensed images are highly correlated depend on the Field Of View (FOV) of the deployment of the 
visual sensors. All the visual sensors are directly connected to the Cluster Head(CH). The spatial correlation is 
exploited at the Cluster Head.

IV. ALGORITHM TO EXPLOIT CORRELATION
The algorithm to exploit spatial correlation in multi view sensed images is given below:
1) The multi focused two or more images of size Nx N are considered to exploit the spatial correlation.
2) Convert these images into gray scale images.
3) By deployment of  visual sensors, assume that percentage of amount of correlation  is known in the sensed 

images.
4) The spatial correlation is exploited by removing the redundant portion in the sensed  images.
5) The final image is obtained with the unique information at the cluster head.
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Figure 2. General schematic representation of spatial correlation exploitation
V. RESULTS & DISCUSSIONS

The Smart surveillance system using WVSNs is designed here. Test images of size 300 × 448 is taken for 
accurate percentage of correlation. To monitor the entire target area, care has to be taken that the visual sensors 
are deployed properly. But, most of the times sensed images are highly correlated depend on the deployment of 
the visual sensors. We considered various scenarios of percentage overlap of images and exploit the correlation. 
These results depict the efficiency of the overall system functionalities.

A. Scenario 1 : 50% overlap of sensed images–
Input:

 
                       (a)                                               (b)                                                  (c)
                       Figure 3. Images of (a) Camera 1 (b) Camera 2 (c) Camera 3

The images which have shown in Figure 3. have taken from the three image sensors like camera 1 (C1), camera 
2 (C2) and camera 3 (C3). By observing the images, it is clearly understood that they are 50% correlated. The 
total size of the image is 300 × 1344.

Output:

Figure 4. Final unique image after exploitation of 50% spatial correlation exploitation
The Final unique image obtained after removing the spatial correlation is shown in Figure 4. The size of the 
final image is 300 × 896.

B. Scenario 2 : 33% overlap of sensed images–
Input :

                    (a)                                                    (b)                                                       (c)
                                          Figure 5. Images of (a) Camera 1 (b) Camera 2  (c) Camera 3
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Observing the images in Figure 5, it is clearly understood that they are 33% correlated. The total size of the 
image is 300 × 1344.

Output:

Figure 6. Final unique image after exploitation of 33% spatial correlation exploitation
The final unique image obtained after removing the spatial correlation. The size of the final image is shown in 
Figure 6. is 300 × 1050.
C. Scenario 3 : C1-C2 : 33%, C2-C3: 66%, C4-C3: 50% of overlap of sensed images–

Input:

                    (a)                                           (b)                                      (c)                                          (d)
                           Figure 7. Images of (a) Camera 1 (b) Camera 2  (c) Camera 3 (d) Camera 4

The images shown in Figure.7 have taken from the four image sensors like camera 1 (C1), camera 2 (C2), 
camera 3 (C3) and camera 4 (C4). By observing the images, it is clearly understood that the sensed images of 
C1 and C2 is 33% correlated. The sensed images of C2 and C3 is 66% correlated. The sensed images of C4 and 
C3 is 50% correlated. The total size of the image is 300 × 1792.

Output:

Figure 8. Final unique image after exploitation of spatial correlation exploitation

The Final unique image is shown in Figure 8 obtained after removing the spatial correlation. The size of the 
final image is 300 × 1120.
D. Scenario 4 : Monitoring the outdoor area–

Input:
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(a) (b)
                                                          Figure 9. Images of Camera 1 (a) human present (b) initial image  

The images shown in Figure. 9 are sensed by one camera which is monitoring outdoor area to track human 
motion. By observing the two images, it is understood that the two images are correlated. The total size of image 
is 336 × 896.  

Output:

   Figure 10. Final unique image after exploitation of spatial correlation of outdoor surveillance area

The final image is shown in Figure 10. is obtained after exploitation of spatial correlation. The size of the final 
image is 336 × 640.

VI. CONCLUSION
In this paper, a case study on smart surveillance system to exploit spatial correlation using WVSN has been 
proposed. The system is low complex and energy efficient. Moreover, from the simulation results, it is observed 
that great amount of the redundant image data is exploited and final unique image is obtained. This case study 
will work as a strong back bone of a secure dependable advance surveillance system.

A more accurate detection with detail functionality is the aspiration of the future work of this application. 
The detail functionalities will include estimation of the no of people in the surveillance area, the direction of 
movement of the person, the location of the person, the movement path of the target etc.
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