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Abstract—In this article, we propose a geoconscious content-
based image retrieval system based on a P2P mobile agent 
framework. This system retrieves similar photographs from an 
image database of location-dependent photographs (e.g., 
photos of buildings, landmarks, etc.), which use GPS positions 
for geo-tagging. The P2P mobile agent framework supports 
intelligent agents. This agent searches similar content image 
using a query photograph by traversing the P2P network, 
instead of the mobile device issuing the query. In this paper, we 
describe the design of the proposed system and a portion of its 
implementation. This prototype system produces a new peer 
and rearranges the placement of image agents among peers for 
workload balancing. Furthermore, we provide the 
experimental results of our implementation for managing 
location-dependent image agents, which are clustered with 
peers in a distributed Delaunay network. 

Keywords-component; P2P; Content-Based Image Retrieval; 
Geolocation; Geo-tagging; Geoconscious; Delaunay network 

I.  INTRODUCTION 

Based on the success and growth of photo-sharing sites 
such as Flickr, a large number of photographs are being 
shared over the Internet. The number of uploaded images is 
increasing rapidly, and an even greater number of images 
will be shared in the future owing to the increasingly 
widespread use of mobile devices that have cameras, such as 
smartphones. Searching similar photographs from such a 
huge image database is a typical problem in content-based 
image retrieval (CBIR).  

These photographs can be classified into a number of 
types, including portraits, landscapes, artistic, and 
documentary photographs. The target of our research is 
retrieving location-dependent photographs (e.g., photographs 
of buildings or landmarks). The location of a photograph is 
indicated by the GPS position, i.e., the latitude and longitude 

where the photographer has taken the picture. This 
embedding of locational information into a photograph is 
known as geo-tagging. 

We studied a method for retrieving similar images 
efficiently by utilizing the geolocation of images. It is 
efficient to limit the geographic range when searching for a 
location-dependent image. Using a combination of the 
geographic distance and image distance (using image 
features) also increases the performance of CBIR. We call 
this type of process “geoconscious” CBIR [1]. In this paper, 
the term geoconscious means that the geolocation is the 
primary criterion used for the retrieval of images. 

For image retrieval, calculating various image features 
and comparing their high-dimensional vectors requires a 
significantly high calculation cost. While the calculation cost 
of image pairing is relatively low, comparing a photograph 
with a vast image dataset to find a similar image requires a 
large amount of computation. Therefore, as such workload 
increases, the efficiency of our retrieval method has to 
increase in-scale with the computation power required.  

Such a complex CBIR requires intelligent behavior for 
each entity used in calculating the similarities. The main 
concept underlying geoconsciousness is the management of 
intelligent photo agents based on their locations on the P2P 
network. As intelligent agents on the P2P network work in a 
scalable manner, finding similar images using image features 
and geolocations is a suitable method for a mobile agent-
based P2P framework. Structured P2P networks exhibit good 
usage efficiency for a specific search range. Therefore, we 
adopted P2P Interactive Agent eXtension (PIAX) [2] as such 
a framework. 

PIAX is a structured P2P framework with an enhanced 
location-oriented service. It can handle intelligent agents that 
move across a structured overlay network with multiple 
peers. Agents can be implemented to calculate various types 
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the image distance is unrelated with the geographic distance. 
Obviously, the performance of the OIFs overcomes both the 
geographic and image distances. The best radius in this 
experiment is 113 m for OIF(1) and 130 m for OIF(2). The 
slope of the OIFs declines after the best radius. 

Figure 10.  Radius of range search vs. MRR 

 

VI. CONCLUSION 

We proposed a design for a geoconscious CBIR system 
based on a P2P mobile agent framework. Geoconscious 
CBIR will enhance the image retrieval accuracy for location-
dependent photographs by limiting the geographic range for 
finding the image and using a combination of geographic and 
image distances. The P2P mobile agent framework will 
accelerate the performance and scalability of the retrieval. 

We used the PIAX P2P mobile agent framework, as it 
adapts an overlay network and supports a structured P2P 
architecture. We proposed the design of different agents for 
this framework, as well as a protocol for constructing an 
image database and for CBIR. Furthermore, we showed the 
results of preliminary experiments using the implementation 
of an image database construction function and a 
geoconscious image search function. 

We are currently combining the database construction 
and image feature calculation functions together, and 
developing an additional image retrieval function.  
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