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Abstract- In current scenario, Wireless Multimedia Sensor Networks have gained much popularity in many spheres of life. 
Both scalar sensors and camera sensors are present in case of Wireless Multimedia Sensor Networks. Camera sensors have 
two basic parameters. They are depth of field and field of view. Depth of field is the distance at which a camera can capture 
accurate image of an object. Field of view is the angle at which a camera can capture accurate image of an object. When any 
kind of event takes place in a monitored region, it is initially detected by scalar sensors. Then the scalars inform their 
respective camera(s) regarding the occurrence of event. However, the problem is that when event occurs, sensing of event 
takes place in the exact event region and also up to some extent outside the event region. Due to this, the cameras present at 
the region outside the event boundary are activated unnecessarily, since their depths of fields do not cover the exact event 
region. In our paper, we have used a non-heuristic approach for minimizing the number of cameras activated in such a way that 
no event information is missed and unnecessary camera activation is minimized. Hence the cameras those were activated 
unnecessarily due to sensing of event,  being present outside the event region, are kept in turned off condition. In the current 
work, we have considered several values of thresholds, varied them individually and observed their effect on number of 
cameras activated. 
 
Keywords- Camera Information Message, Depth of Field, Event Point, field of view, Scalar Information Message, Sensing 
Range. 
  
 
I. INTRODUCTION 
 
Wireless Multimedia Sensor Networking is an 
emerging technology that is having diversified 
applications world- wide. In Wireless Multimedia 
Sensor Networks (WMSNs), both camera sensors and 
scalar sensors are present. When an event occurs in a 
monitored region, it is at first detected by scalar 
sensors, and then the scalars communicate the event 
information to their respective camera sensors. 
Respective camera sensors represent the cameras 
within whose field of views (FOVs) the scalar lies. 
Being informed from the scalars regarding the 
occurrence of event the camera sensors decide which 
among them are to be activated as described in. In this 
paper, a distributed collaborative approach for 
redundant data elimination has been used. A heuristic 
approach has been used, where it is considered that if 
at least one scalar is present within the field of view of 
camera and if it is not covered by any other camera 
sensors, then the concerned camera has to be 
activated. The idea of cover set, which has been used 
in, helps in monitoring all targets. The approach in 
concentrates on concept of directional coverage, 
where individual targets may be associated with 
differentiated priorities. The concept of path coverage 
has been considered in. In another approach, the 
emphasis is given on multiple directional cover sets 
problem. On the other hand, paper involves an 
algorithm that proceeds in two passes for redundant 

data elimination. A data similarity based redundant 
data elimination technique is used as described in. An 
optimal deployment strategy for sensor nodes is 
elaborated in. The work in proposes a node placement 
strategy for providing full coverage and connectivity 
among the nodes in the networks.  
 
A redundant positioning architecture has been used, 
which is a novel architecture for processing vast 
amount of data from pervasive devices as discussed in.  
 
In our proposed approach, we have considered that 
sensing of event not only occurs within the event 
region but also up to certain extent outside the event 
region. We have activated only those cameras that are 
present within the exact event region, while keeping 
the cameras those are sensing the event outside event 
region in turned off condition. 
 
II. PROBLEM DESCRIPTION AND 

PROPOSED APPROACH 
 
Distributed collaborative approach is used in paper, 
where the cameras collaboratively decide who among 
them are to be activated. In this paper, when an event 
takes place, the scalar sensors detect the event and 
they inform the cameras regarding the occurrence of 
event by sending DETECTION message. The 
approach used is based on scalar count (SC) value. 
The camera having maximum SC value is activated 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-11, Nov.-2014 

A Non-Heuristic Approach for Minimizing the Number of Cameras Actuated In Wireless Multimedia Sensor Networks 
 

17 

first. Then the cameras are activated based on 
decreasing value of SCs. If there is a tie in SC values 
among the cameras, then any one of them can be 
activated first. In paper, the sensing region outside the 
event region is considered. However, a heuristic 
approach is used there that is hundred percent 
coverage of event region is considered. In our 
approach, we are keeping the cameras outside the 
event boundary in turned off condition thereby 
minimizing the number of cameras activated. We 
have used a non-heuristic approach, where threshold 
value is considered for camera actuation where as 100 
% coverage of event region is considered in paper. In 
our proposed approach, we have set threshold value T. 
This value is used for optimum camera activation. Our 
proposed paper is an extension of paper, where a 
heuristic approach is considered, but in our approach 
we are using non-heuristic approach by using 
threshold values. Following are the working steps 
involved in our proposed approach. 
 
III. WORKING STEPS OF THE PROPOSED 

APPROACH 
 
1. Consider an area of interest that is the monitored 
region in our context. Camera sensors and scalar 
sensors are deployed randomly. They exchange their 
location information through exchange of Camera 
Information Message (CIM) and Scalar Information 
Message (SIM). 
 
2. Field of View Table (FOVT), Detecting Scalar 
Table (DST), My Detect Table (MDETECTT) tables 
are initialized to zero. FOVT table is set to contain the 
number of scalars present within camera’s FOV. 
 
3. When any event occurs in a monitored region, the 
event information is first of all captured by scalar 
sensors and then the scalars communicate their 
reading to their respective camera sensors. The ids of 
scalars which lie within FOVs of cameras, those are 
detecting the event, are maintained in DST table. 
 
4.  Scalars maintain binary parameter value 0 or 1. 
When there is occurrence of event the binary value is 
0. This value is changed to 1, when event takes place. 
After, occurrence of event scalars broadcast their 
binary parameter values through HAPPEN message. 
If HAPPEN message contains value 1, then id of that 
scalar is added to MDETECTT table. 
 
5. If HAPPEN message is received from scalar sensor 
SS and if SS belongs to FOVT then add id of that 
scalar to DST. Two situations arise here. 
Situation 1: If for any camera sensor following 
equation satisfies then the camera sends sleep message 
and goes to turned off condition. 
 

FOVT MDETECTT    
Situation 2: If for any camera sensor following 
equation satisfies then the camera sensor undergoes 
distributed camera actuation scheme.  
 
FOVT MDETECTT    
 
6. Considering  threshold  
T <= (No. of scalars in DST) / (No. of scalars in       
FOVT)  
If above condition satisfies then the camera is 
activated, otherwise it is kept in turned off condition. 
 
7. The cameras are activated based on decreasing 
value of SC. The camera having maximum SC value is 
activated first. After that, the activated camera 
broadcasts MYUPDATE message that contains the ids 
of scalars present within FOV of activated camera. 
Rest of the cameras is activated based on matching 
their ids of scalars present in DST table to the ids of 
scalars contained in MYUPDATE message of 
actuated camera. 
 
IV. IMPLEMENTATION AND RESULT 

ANALYSIS 
 
The implementation has been done in C++ in 
UBUNTU 12.04.  
 
A. Assumptions Taken 
The scalars and camera sensors are assumed to have 
fixed positions. The cameras and scalars are deployed 
randomly in monitored region. The FOVs of cameras 
are assumed to be circular.  
 
The sensing range of scalars and the event region are 
also assumed to be circular for easy implementation. 
The distributed approach, as used in paper is 
considered as our initial approach and the approach 
that We have discussed in working steps is our 
proposed approach. Here in our proposed approach the 
cameras that are present outside the event boundary 
but within the sensing range of occurring event are 
kept in turned off condition as their depth of fields do 
not cover the event region but they are activated 
unnecessarily due to sensing of the event by the scalars 
present within their field of views, whose sensing 
range covers the event region. Hence, these cameras 
are kept in turned off condition in our proposed 
approach while considering a threshold value T, that 
is used for optimum camera activation. However, in 
paper a heuristic approach has been used that assumed 
100 percent coverage of event region.  
 
B. Result Analysis 
The approach used in paper is our initial approach. In 
our proposed approach, the cameras present outside 
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the exact event region, but within the sensing range of 
event are kept in turned off condition. We have varied 
the different parameters like number of scalars, 
number of cameras and depth of field of cameras and 
observed their effect on number of cameras activated. 
In both the approaches, we have used the threshold 
values in individual variation of several parameters.  
 
                Table I: Symbols used and their meaning 

 
 
1. Effect of Varying Number of Scalars on Number of Cameras 
Activated 

 
Fig. 1(a) Number of Scalars versus Number of Cameras 

activated (Initial approach) 
 

 
Fig. 1(b) Number of Scalars versus Number of Cameras 

activated (Proposed approach) 
 

Table II: Parameters Maintained 

 
 
As shown in Fig. 1(a) and Fig. 1(b), we varied the 
number of scalars and observed its effect on number of 
cameras activated considering the threshold value T, 
which is represented by 0.1, 0.2, 0.3, 0.4, 0.5 above 
individual columns. Let us compare the two figures 
based on the number of cameras activated, with 

respective to their threshold values.  In both the 
figures with increase of number of scalars, the number 
of cameras activated also goes on increasing and then 
it starts to decrease. Such situation arises as with 
increase of number of scalars, the number of event 
detecting scalars goes on increasing. As a result, SC 
value associated with each camera goes on increasing. 
Hence, number of cameras activated increases. After 
that the number of cameras activated decreases 
gradually as with excess increase of number of scalars, 
more numbers of scalars come within the overlapping 
region of cameras. Therefore, some common regions 
are covered by multiple cameras, where some common 
overlapping region occupied by cameras is either 
shared completely by another camera or multiple 
cameras. Hence, due to sharing of overlapping regions 
number of cameras activated decreases.  
 
Moreover, in our proposed approach, we keep the 
cameras outside the exact event region but inside the 
sensing region in turned off condition since their 
DOFs do not cover the exact event region, although 
the scalars within their FOVs sense the event .Hence, 
number of cameras activated in proposed approach is 
found to be less than that of initial approach. 
 
2. Effect of Varying Number of Cameras on Number of Cameras 
Activated     

 
Fig. 2(a) Number of Cameras versus Number of Cameras 

activated (Initial approach)  
 

 
Fig. 2(b) Number of Cameras versus Number of Cameras 

activated (Proposed approach) 
 

Table III: Parameters Maintained 
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As shown in Fig. 2(a) and Fig. 2(b), we have varied 
the number of cameras keeping other parameters 
constant as mentioned in Table III, while considering 
threshold values 0.1, 0.2, 0.3, 0.4, 0.5 individually for 
both the cases. Considering the threshold value 0.1 for 
both Fig. 2(a) and Fig. 2(b), we have observed that 
with increase of number of cameras the number of 
cameras activated initially increases and then it 
remains almost constant. Such situation prevails as 
the optimum number of cameras required to cover a 
particular event region is always constant.  

 
Similarly, if we consider the case of threshold value 
0.2, similar case also prevails here. If we consider the 
threshold values 0.3, 0.4, 0.5 individually in both the 
initial and proposed approaches, the number of 
cameras activated initially increases and then remains 
almost constant. On comparing both the above Fig. 
2(a) and 2(b), we found that the number of cameras 
activated in proposed approach is found to be less than 
that of initial approach.  

 
3. Effect of Varying depth of field (DOF) on Number of Cameras 
Activated 

 
Fig. 3(a) Depth of Field (DOF) versus Number of Cameras 

activated (Initial approach) 
 

 
Fig. 3(b) Depth of Field (DOF) versus Number of Cameras 

activated (Proposed approach) 
 

Table IV: Parameters Maintained 

 
 
We have also shown the variation of   the DOFs of 
cameras and observed their effect on the number of 
cameras activated as shown above in Fig. 3(a) and Fig. 
3(b) respectively. The rest of the parameters are kept 
constant as shown in Table IV. Since with increase of 
DOFs, SC values of cameras also increases, so the 
number of cameras activated increases. However, with 
excess increase in DOFs of cameras, number of 
cameras activated starts to decrease in both the cases. 
This case arises since with excess increase in DOFs of 
cameras, the amount of overlapping region among the 
cameras increases. Moreover, this leads to coverage of 
more number of scalars within the overlapping region 
of FOVs of cameras. As more number of scalars come 
within the overlapping region of cameras, so some 

these scalars present at overlapping region will be 
covered completely by one or more cameras. . If a set 
of scalars present within FOV of one camera sensor, 
also being present at the overlapping region of 
concerned camera and other cameras and are covered  
completely by the other cameras, then the concerned 
camera has to  be kept in turned off condition. Like 
this, many cameras will be kept in turned off 
condition.  
 
Therefore, number of cameras activated starts to 
decrease with excess increase in DOFs of cameras. We 
observed in both the cases that number of cameras 
activated in proposed approach is less than that of 
initial approach. 
 
CONCLUSIONS 
 
This paper presents an approach for minimizing the 
unnecessary camera activation. The number of 
cameras that are present outside the exact event 
region, but within the sensing range of event were 
activated previously in initial approach, due to sensing 
of event by the scalars present within their FOVs, 
though their DOFs were not covering the event region. 
In our proposed approach, we kept those cameras in 
turned off condition that will lead to save unnecessary 
battery consumption, time consumption, 
computational power, communication power, 
processing power etc. On analyzing the performance 
of both approaches, we observed that less number of 
cameras are activated in proposed approach leading to 
prevent unnecessary consumption of energy.  
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