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Abstract: Using image stitching technology to find out overlap areas in the camera node capture image, inform 
the camera node, camera node will filter redundancy image data which is overlap with adjacent nodes, and then 
cluster nodes rebuild images which has been received, stitch together, form a panorama. Through this process, it 
can reduce image redundancy data affectivity in densely deployed wireless camera image sensor network, the 
network life cycle can be greatly improved. This paper proposes a new calculation method. Copyright © 2014 
IFSA Publishing, S. L. 
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1. Introduction 

 
With the development and social economic 

progress, especially in science and technology 
constantly updated, the development  
of microprocessor technology and sensor technology 
is faster and faster. In support of these advanced 
technologies, we can induce sensor networks 
effectively capture a variety of multimedia 
information, such as audio, video, images, etc.,  
and gradually produced a wireless multimedia  
sensor network [1]. With the practice and study, we 
found that wireless multimedia sensor networks  
node is often only a very short life cycle, it is because 
wireless multimedia sensor networks need to collect 
a lot of information, and require a lot of computation, 
which would greatly shortens the survival  
of node cycles. This problem has aroused people's 

attention in wireless multimedia sensor networks, 
using processors and sensors, and wireless 
communication module only low power  
consumption, the use of a battery with a larger 
capacity. So in this case, a very urgent problem  
is to take a series of measures to achieve battery life 
and improved network lifetime purpose. Currently, 
research in this area, there has been a lot  
of researchers have conducted some research and 
analysis, a series of measures to achieve energy 
efficiency while increasing the lifetime of network 
nodes. In this paper, on the basis of these studies,  
the innovation and development, we propose a new 
algorithm, the image stitching technology applied  
to the image sensor networks, the overlapped  
portion of the image to clear, so the amount of data 
will be effectively reduced, communications 
naturally lower energy consumption and prolong 
network lifetime. 

http://www.sensorsportal.com/HTML/DIGEST/P_2039.htm 
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2. Research Background 
 

Wireless Sensor in the data collection process, 
there are many cases will result in the generation  
of redundant data, first redundant data exists in the 
same multimedia sensor node collected at the same 
time between successive images. Second, it is 
adjacent to the multimedia sensor node at the same 
time to the same perception interest area  
of monitoring, there are redundant data between the 
collected images. Thirdly, it is redundant data exists 
in the multimedia sensor nodes collect between 
adjacent pixels in an image. To solve these problems, 
we need to take a series of prompting, to eliminate 
the redundant data, or if the aggregation node to send 
multiple multimedia sensor nodes to collect all the 
data, will be on a serious waste of communication 
bandwidth, and because of the need transfer large 
amounts of data, the entire network will consume too 
much energy, the life cycle of the network have  
an adverse impact on the scale of network 
applications adversely affected. 

For this problem, the image stitching techniques 
can be used to resolve. Image stitching technology is 
a wireless multimedia sensor networks is very 
important to a data processing technique. Through 
practice studies have shown that the application  
of wireless multimedia sensor image stitching 
technology that can handle from a node in the 
network to obtain a variety of raw data, which will be 
part of the complex to the active redundancy 
eliminated, the network data traffic has been 
effectively reduced energy consumption of this node 
can be effectively reduced, the life cycle of the 
network can also play a role in prolonged. 

 
 

3. Concept of Data Fusion 
 

Because there are relatively dense node 
deployment in wireless multimedia sensor networks, 
so if multimedia sensor has a nearby location, the 
information collected may be repeated and redundant. 
If you want to transfer each node aggregation layer 
data collected, it will waste a lot of communication 
bandwidth. Also, large amounts of data, but also the 
amount of energy consumed by the network, the 
network lifetime effects. For this problem, data 
fusion techniques can be used, it refers to the 
multimedia information within the network 
collection process, the use of multimedia sensor 
node's local computing and storage capacity  
to handle this information collected, that repeat 
redundant information to eliminate, so that you do 
not need those unnecessary data transmission, the 
nodes can be effectively transmitted energy savings. 
In addition, comparative analysis of multimedia 
sensor nodes can collect information that will 
individual nodes to which there is a large collection 
of information to the exclusion of error, so that you 
can improve the reliability of monitoring information. 

4. The Advantages of Data Fusion 
Technology in the Application of 
Image Sensor Network 

 
Through practice research shows that the image 

sensor to eliminate redundant data network aspects  
of using suture techniques has great advantages, 
embodied in three aspects: 

First, the network can be a large degree of energy 
savings: Through the above analysis, we have 
learned that the narrative, because the wireless 
multimedia sensor networks is relatively dense 
deployment node, then if multimedia sensor node has 
an adjacent location, collected data may be repeated 
and redundant; if all these collected data to the sink 
node, the node will be a great waste of energy, and 
therefore need to deal with the redundant data.  
The suture techniques for data fusion technology is 
an important one, can be effectively applied to the 
image sensor to eliminate redundant data among the 
network, the above -mentioned algorithm can be used 
to eliminate the image sensor network nodes 
redundant data collected, such amount of data needs 
to be transferred has been greatly reduced, 
multimedia sensor nodes has been effectively 
transmit energy savings, and thus the entire  
network for effective energy savings and prolong the 
network lifetime.  

Second, the accuracy of data collection can be 
enhanced: Because usually deployed wireless 
multimedia sensor network environment is 
unattended, then the harsh environment on the node 
itself may affect the normal operation of features, 
some exceptions, report an error data. Thus, single 
multimedia sensor nodes collect data on the possible 
existence of errors, and the use of data fusion 
technology can be the same object multiple 
multimedia nodes collect data for monitoring and 
analysis of the results, the error data is excluded, 
thereby increasing data accuracy and reliability. 

Third, the data collection efficiency can be 
significantly improved: we have already mentioned 
above, if the multimedia sensor node has a nearby 
location, then there will be a lot of redundancy exists 
in the data collected on these unnecessary the data  
to be transmitted, the communication bandwidth will 
result in serious waste, and the network will be 
limited additional energy consumption. Thus, the 
need to use the data fusion technique to the amount 
of data to be transmitted reduced, so that the burden 
of network traffic can be greatly reduced, network 
traffic efficiency can be improved, the transmission 
delay has been greatly reduced, to achieve data 
collection the purpose of improving efficiency.  

 
 

5. Overview of Image Stitching 
Technology 

 
Image stitching technology as a new technology, 

referring to the stitching multiple images, making it  
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a whole lot of panoramas, these images are the 
existence of spatial correlation. Then it can be in the 
wireless multimedia sensor networks application  
of this technology, in order to set the camera node 
transmits those to eliminate redundant image data, 
serve to reduce transmission energy consumption 
purposes [1]. 

Literature [2] for the first time in wireless 
multimedia sensor networks introduces image 
stitching technology, simulation results show that the 
introduction of suture technique over the image, the 
image sensor has a relatively dense cover, and there 
are a lot of image overlap condition exists, so the 
transmitted data the amount can be effectively 
reduced, the transmission power consumption can be 
greatly saved, but it will significantly increase the 
data in the calculation of energy consumption, and 
most calculations are repeated. Based on the 
literature [1], based on the use of automatic image 
stitching method to describe the spatial correlation  
of the image, and by means of automatic image 
stitching method for image data redundancy greatly 
reduced, so that the amount of data transmission is 
greatly the reduction, the transmission power is 
reduced; on this basis, proposed a new method  
of calculating the object of this method of calculation 
of the correlation coefficient of the image. 

The specific method is the case, defined the 
image pixel as (Xi, Yi), which is collected camera 
nodes, that the number of it is ‘M’. Because the 
camera sensor network nodes use the same terms  
in the model, without loss of generality, then we can 
set those images’ resolution as ‘M’ rows and ‘N’ 
columns [3]. After space conversion, the original 
coordinates (Xi, Yi) will be changed to (Xy, Yy). 
Number ‘i’ image space transformation matrix is 
defined as Tik, k has a value of 1, 2, 3, 4, then after 
transformation, new pixel coordinates (Xy, Yy) can be 
expressed as: 

 

∏
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In this formula, it is possible to draw translation 

transform, respectively, rotation transformation, 
scaling transform and shear transformation matrix, 
respectively with Ti1, Ti2, Ti3 and Ti4 to represent [4]. 
 
 
6. Methods Description 

 
Random dense deployments camera nodes that do 

not optimize it, then there must be a certain degree  
of redundant nodes by the camera image data were 
collected. So in order for the camera to reduce the 
energy consumption of node communication,  
a very effective way is to eliminate redundant data 
exists in this part, to ensure that the next hop  
node transmission, will not have this part of the 
redundant data. 

Another proposed in the literature to remove 
redundant data, this method proposed is based on 2D 
camera node coverage model. This method is 
specifically referring to is the use of the camera's 
coverage area overlaps the node position, combined 
with its relations perspective, will this type of camera 
images collected node redundant part to find out, so 
that the camera nodes only part of the data 
independently transmission, the adjacent base station 
node images can be spliced [5]. In this way,  
if the camera is at the coverage area of the node is the 
same horizontal plane, then the transmission  
of redundant data can be greatly reduced, however, 
we need to note that, due to the various aspects of the 
constraints, the actual image sensor networks are 
often unable to meet these requirements [6]. 

In this paper, hypothesized a network topology, 
the topology is divided into clusters; as shown  
in Fig. 1:  

 
 

 
 

Fig. 1. Network topology of cluster. 
 
 

In the network topology, the camera node cluster 
head nodes to the cluster management, computing 
capability of cluster head nodes meet the relevant 
requirements, and the storage space and battery 
capacity. We use the technique of suture to handle 
the camera node images within the cluster, and 
assuming that the network has been in accordance 
with the clustering method to cluster was good right 
division. 

Based on this idea, we put forward a new method: 
in the beginning of the work, the image to the cluster 
head node sends the camera node in this cluster are 
collected; the camera image processing nodes is 
accomplished by a cluster head node. It contains 
these contents. One is to change the first acquisition 
or camera node position and angle, the image then 
can be combined with the reference to the method  
of image stitching method of three steps to handle  
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M camera node to collect [7], and in the process 
saving process, spatial variation of the image matrix. 
Two without changing the camera node position and 
angle, then in the image transformation and splicing 
of M camera node collection, only need to use the 
original parameters can be calculated. On this basis, 
the redundant data on camera node transmission  
to reduce. After image stitching, we will set each sub 
graph’ parameter as Uit, Vit, Xit, Yit, which is  
in corresponding to ‘Ui1’,‘Vi1’,‘Xi1’,‘Yi1’, so 
parameter is Ui1=u, Vi1=v, Xi1=XilRi, Yi1= YilRi. 
Need to pay attention to is, we talked about here at 
Uil, Vil, Xil, Yil number of lines and the pixel position, 
are relative, relative to a reference position  
of each sub graph itself, the reference position new 
image it is not generated after the suture. Image 
stitching is good, then the corresponding to each part 
of the original image is called sub graph. We denoted 
the scaling factor of ‘I’ image stitching process  
as ‘Ri’ [8]. 

The cluster head node send Xil and Yil to the 
number ‘I’ camera node, so in the next acquisition, 
camera node only needs to combine the values Xil 
and Yil, and from their pixel send a position to the 
cluster head which collected from CMOS image 
sensors; the camera to collect the cluster head node, 
the image has no transmission of partially filled, then 
rectangular image reconstruction [9], and send the 
camera node, so space transform the next and 
splicing work will become easier. Through selected 
by the image to the base station, nodes send primary 
suture of the cluster head node, the base station node 
to apply image panorama strengthen, gain adjustment 
to primary suture, image bandwidth range and  
to further optimize the image after primary suture, 
the visual effect of increased. 

 
 

7. Calculation Method for Correlation 
Coefficient of Image 
 
If the camera nodes are densely deployed, the 

coverage area overlap phenomenon is bound to exist, 
can be measured by the correlation coefficient the 
degree of overlap of these regions. In the references 
given in the calculations to cover the camera node 
2D model to calculate the correlation coefficient and 
other references are also given in the method  
of calculation, in order to cover the camera model 3D 
node correlation coefficient calculation. Both 
methods, however there are significant limitations 
that these two calculation methods are based  
on spatial location of the camera, that camera node 
position and perspective is necessary to understand, 
so that the flexibility of the camera node deployment 
will be greatly limited role in reducing the extent  
of its fault tolerance, and requires the camera has  
a sensor node, the only way to take their own 
position and angle of perception, but the node cost 
and power consumption has been greatly node 
increase [10]. 

The proposed method of calculating the actual 
face of the camera image acquisition correlation 
coefficient, by this method may be that the 
correlation coefficient based on the spatial location  
of the node calculation of the problems solved 
effectively. We will defined number ‘i’ and ‘j’ 
image’ Correlation Coefficient as ‘Pij’, and so as  
to satisfy Pij = Cij / Sij, Pij and meet between 0 and 1. 
The overlapping area of pictures ‘I’ and image ‘J’ is 
expressed as ‘Cij’, and the total area of pictures ‘I’ 
and image ‘J’ after spliced is expressed as ‘Sij’. The 
number of pixels used to represent the area. Then Pij 
can be calculated using the following method: 

1. If there is bonded relationship exists between 
the i and j, then turn to 2 directly, or can make Pij 
equals to 0. 

2. If the image from left to splice ‘j’ and ‘i’ image, 
then you can come to such a formula: 
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3. If the image from right to splice ‘j’ and ‘i’ 

image, then you can come to such a formula: 
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What combination of these images can be defined 

in the correlation coefficient with a correlation 
coefficient of two images to lead out. We make such 
a definition, σ= Ca/Sa, the collection of images  
to examine represented by ‘a’, all the overlapping 
regions in image ‘a’ is expressed as ‘Ca’, total image 
area of all individual images in image ‘a’ is 
expressed as ‘Sa’, the image area which does not 
overlap each other separate part in picture ‘a’ is 
expressed as ‘Da’, then you can come to such  
a formula: 
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8. Simulation 
 

Combined with the steps mentioned above, we 
toke a simulation. We will focus on co-existence  
of a group of images as experimental subjects, as 
shown below (Fig. 2), these three test images have 
the same size. 
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   (a)                       (b)                       (c)  
 

Fig. 2. The three experimental images 
 
 

After the simulation, we found that the proposed 
method has good adaptability, can effectively solve 
the problem of data redundancy. 
 
 

9. Conclusions 
 

This paper propose a concept and calculation 
methods about correlation coefficient of the camera 
image, use the image stitching technology  
for wireless multimedia network camera nodes 
reduce redundant data, the correlation coefficient 
calculated on the original issues that arise from the 
fundamental to be solution. The results show that 
using the proposed method, the redundant data 
transmission can be effectively reduced, the camera 
node communication consumption has been reduced. 
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