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Abstract: Wireless multimedia sensor network (WMSN) uses multimedia nodes to sense the area that are 
uncorrelated to the areas sensed by the neighboring sensors. Because of the extensive amount of data 
produced in wireless multimedia sensor network, clustering schemes eligible in wireless sensor network are 
not suitable for WMSN. For this very purpose, a number of clustering schemes are available in the literature 
and a clustering scheme based on overlapping FoVs of multimedia nodes is one of them. This paper analyzes 
the formation of obstructed clusters because of the obstacle encountered by the node as it is an inherent 
consideration to be brought while designing a routing scheme in WMSN. The main aim of this work is to 
analyze the effect of obstacles lying in front of multimedia nodes and thus forming the clusters accordingly. 
 

I. INTRODUCTION 
 

With the advent of efficient short range radio communication and advances in miniaturization of computing 
devices, a strong interest in wireless sensor network has been generated. Wireless Sensor Network [4][5] are 
formed of spatially distributed autonomous large number of small, inexpensive, battery powered MEMS-based 
sensor nodes with the ability to communicate to the external world via base station. The communication is either 
direct (single hop) or via other nodes (multi hop) around it in a cooperative manner. 
In recent times there has been increased interest in video surveillance and environment sensing applications. 
Multimedia is media and content that uses a combination of different content forms. Multimedia sensors are 
generally used  in wireless  multimedia  sensor  network  (WMSN) [2][6],for   application monitoring 
and should be able to process in real-time, retrieve or fuse multimedia data. By using CMOS  cameras embedded 
in wireless sensor nodes, visual information maybe captured from the environment. 
 
The key challenge in the design and implementation of WSNs is the maximization of system lifetime and energy 
conservation. Node clustering is one of the subjects that have been proposed for enhancement in efficiency of 
applications associated with WSNs. The several objectives  pursued  by  clustering  in  WSN are: (i) energy 
conservation, (ii)  network scalability, (iii) network topology stabilization, (iv) optimized management strategies 
to prolong battery life and network lifetime, and (v) routing overhead minimization. Most of the time, distance 
from  nodes to cluster-head or radio  coverage  (i.e., neighborhood) are the main criterions for node clustering 
in WSNs [7]. 
 
For WMSN, the sensing region of the nodes is different from the traditional nodes used in WSNs. The 
multimedia node has a defined field of view (FoV) and can capture objects within that region only. In traditional 
WSNs, the node collect the information of different phenomenon around them from the area determined by its 
sensing range; whereas, the image of the object captured by the video camera may not necessarily be in camera’s 
vicinity. The camera’s orientation and relative position towards the object will determine the captured image of 
object, which can also be distant from the camera. Now as it is clear, because of the difference between radio 
neighborhood and sensed region by the multimedia node, the coverage techniques and node clustering in WSNs 
do not satisfy WMSNs requirements. 
 
Now, for this kind of WMSN it is like a challenge to make it energy-efficient & of longer life time. A survey on 
this WMSN is given in [2].In this paper, we are proposing a new scheme to check the various parameters of the 
network due to obstacles in the path of the sensing region as well as to make a network which will be energy 
efficient. We took the idea for making clusters by the algorithm described in[1] where the author made the 
clustering based on FoV. Two cameras would be in same cluster if their FoVs have a common area greater than 
threshold area. 
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Cluster Formation (Without Obstacle) 
 
1. k=1 
2. For i=1:n         
  /*for every un clustered multimedia sensor node*/ 
3   Cluster(k).member=[node(i)] 
4. For j=1:n 
5. if i==j 
6. Continue; 
7. else 
8.         A=Overlapping _ FoV’s_ intersection 
area(node(i),node(j)) 
 /*Compute overlapping FOV area between the ith & jth node*/ 
9.if A>=γ                      /*γ-> Threshold Area*/ 
10.       Cluster(k).member=[Cluster(k).member. 
nodes(j)]; 
11.  else 
12.  Continue; 
13.  end if 
14.  end if 
15. end for 
16. k=k+1 
17. end for 
 
Cluster  Formation (With Obstacle) 
 
1. k=1 
2. For i=1:n           
/*for every un clustered multimedia sensor node*/ 
3. Compute the reduced FoV for node(i) 
4. Cluster(k).member=[node(i)] 
5. For j=1:n 
6. if i==j 
7.      Continue; 
8. else 
9.    A=Overlapping _ Obstructed _ FoV’s_ 
Intersection_ area(node(i),node(j)) 
 /*Compute overlapping FOV area between the ith 
& jth node*/ 
10. if A>=γ                        /*γ-> Threshold Area*/ 
11. Cluster(k).member=[Cluster(k).member. nodes(j)]; 
12. else 
13.          Continue; 
14. end if 
15. end if 
16. end for 
17. k=k+1 
18. end for 
 
 
C. Simulation-Results 
 
The following results are obtained with varying number of node deployment i.e. 50, 100, 150, 200, 250 and 300 
in presence of different number of obstacles i.e. 25, 50,75, and 100 while keeping other parameters constant. 
 

Sensing Range 20 m 
Network Area 120 x 120 m² 
Vertex angle 60º 
Clustering Threshold 0.5 
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reduced, because some of the clusters are built with only one node i.e. isolated clusters; the same reason cited 
above causes the happening of this phenomenon also. Moreover, this degrades the performance of network.  
 

III. CONCLUSION AND FUTURE WORK 
 
As it can be verified from the above cited simulation-results, the presence of obstacles severely affects 
formation of the cluster. It can be merely stated that as the number of obstacles in the sensing field increases, the 
number of clusters increases and hence the average size of clusters decreases as well. The only reason is that 
obstacles limit and blocks the field of view of respective nodes and with such obstructed FoVs, the chances of 
FoV-overlapping get reduced; henceforth, number of clusters (isolated clusters i.e. clusters with single node) 
increases.  
The same clustering scheme will be checked against heterogeneous and mobile multimedia sensor nodes in 
future and it will be observed that how the network-performance gets affected.  
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