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Abstract-The availability of satellite imagery has been expanded over the past few years, and the possibility to perform fast
processing of massive databases comprising this kind of imagery data has opened ground-breaking perspectives in various different
fields. Remote sensing data have become very widespread in recent years, and the exploitation of this technology has gone from
developments mainly conducted by government intelligence agencies to those carried out by general users and companies This paper
describes a web-based system which allows an inexperienced user to perform unsupervised classification of satellite/airborne images.
The processing chain adopted in this work has been implemented in C language and integrated in our proposed tool, developed with
HTMLS5, JavaScript, Php, AJAX and other web programming languages. Image acquisition with the applications programmer
interface (API) is fast and efficient. An important added functionality of the developed tool is its capacity to exploit a remote server to
speed up the processing of large satellite/airborne images at different zoom levels. The ability to process images at various zoom
levels allows the tool an improved interaction with the user, who is able to supervise the final result. The previous functionalities are
necessary to use efficient techniques for the classification of images and the incorporation of content-based image retrieval (CBIR).
Several experimental validation types of the classification results with the proposed system are performed by comparing the
classification accuracy of the proposed chain by means of techniques available in the well-known Environment for Visualizing Images
(ENVI) software package.
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I.LINTRODUCTION

REMOTE sensing image analysis and interpretation have become key approaches that rely on the availability of web mapping
services and programs. This paper introduces a web based remote sensing application that can provide advanced image comparison
and processing functions for natural habitat conservation and environmental. With a web-based system, users only require a simple
web browser to access remotely sensed imagery and perform spatial analyses without the requirements or costs of installing GIS and
image processing software packages. This resourceful increase has led to the exponential growth of the user community for
satellite/airborne images, not long ago only accessible by government intelligence agencies [1], [2]. In particular, the wealth of
satellite/airborne imagery available from Google Maps which now provides high-resolution images from various locations around the
Earthl, has opened the appealing perspective of performing classification and retrieval tasks via the Google Maps application
programming interface (API). Given this rather general definition, the term remote sensing has come to be associated more
specifically with the gauging of interactions between earth surface materials and electromagnetic energy. The combination of an easily
searchable mapping and satellite/airborne imagery tool such as Google Maps, with advanced image classification and retrieval
features [3], can expand the functionalities of the tool and also allow end-users to extract relevant information from a massive and
widely available database of satellite/airborne images (this service is also free for non-commercial purposes). It should be noted that
the current version of Google Maps does not allow using maps outside a web-based application (except with a link to Google Maps).
Here we use Google Maps purely as an example to demonstrate that if we have a data repository we can use the tool we propose, and
the logo and Google Maps terms of service2 are always in place. The characteristics of Yahoo Maps are similar to Google Maps
(though the spatial resolution of the satellite/ airborne imagery in Yahoo Maps is generally lower than Google Maps . Development of
Internet mapping facilities providing analytical tools, and imagery archives when combined with basic Internet access can become an
effective management tool for environmental monitoring programs. Such capabilities and analytical resources can be easily shared by
multiple users from different locations at the same time. Rest of the paper is organized in the following manner: In Section 11 we
discussed about the related work done on the outlier detection method. In section 111 we discussed about the System Architecture and
in section 1V the proposed approached. In section V we discussed about the conclusion and at the last references are given.

I1.LITERATURE SURVEY

For illustrative purposes, the Table | show a comparison between the main functionalities of the previous map servers. As shown by
Table I, Google Maps offers important competitive advantages, such as the availability of high resolution satellite/airborne imagery,
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the smoothness in the navigation and interaction with the system, the availability of a hybrid satellite view which can be integrated
with other views (e.g., maps view), and adaptability for general-purpose web applications. It should be noted that other open standards
for geospatial content such as those included within the open geospatial consortium (OCG) cannot currently provide complete world
coverage at high spatial resolution as it is the case of Google Maps. That is why we have decided to use Google Maps service as a
baseline for our system. On the other hand, a feature which is currently lacking in Google Maps is the unsupervised or supervised
classification of satellite/airborne images at different zoom levels [4], [5], even though image classification is widely recognized as
one of the most powerful approaches in order to extract information from satellite/airborne imagery [6]—[8].

TABLE |

Comparison between the Main Functionalities of Google Maps, Yahoo Maps and Openstreetmap.

Google Maps Yahoo Maps OpenStreetMap
Without restrictions of use No, up to a certain limit Yes Yes
Hybrid satellite view Yes Yes, low visibility No
High resolution imagery Yes No No
Zooming levels Very high quality High quality Medium quality
Error correction Low Low Very high
Smoothness in navigation Very high High High
Adaptivity for desktop and web applications High High High

I1l. SYSTEM ARCHITECTURE

This section describes the architecture of the system, displayed in Fig. 1. It is a web application which contains several layers or
modules. Each module serves a different purpose, and the technology adopted for the development of the system is based on open
standards and free software. A combination of these has been used for the development of the system. As shown by the architecture
model described in Fig. 1, the proposed system can be described from a high level viewpoint using three different layers, which are
completely independent from each other. Due to the adopted modular design, any of the layers can be replaced. Also, the system is
fully scalable. The communication between two layers is carried out over the Internet via the hypertext transfer protocol (HTTP) 6. As
a result, the performance of the system will depend largely (as expected) on the available bandwidth. Both the map layer (currently
provided by Google Maps) and server layer (by us) are available from any location in the world.

A.Map Layer The Map layer contains the source imagery data to be used by the system, i.e., the image repository. Google Maps is
used in the current version by means of the Google Maps API V3 as a programming interface intended for accessing the provided
maps. The current framework is limited to the types of maps provided by Google Maps. All types of maps provided by the APl V3 can
be used, including roadmaps (2D mosaics), satellite/airborne images, hybrid view (mixed satellite/airborne images and roadmap,
superimposed), or terrain (physical relief). Also, all the potentials and functionalities provided by the Google Maps APl V3 are
included (this comprises management of zoom levels, image centering, location by geo-spatial coordinates.

B. Server Layer

The server layer is one of the main components in the system. It is created by two sub-modules: web server and compute server. The
former is the part of the system hosting the source code of the application (developed using HTML5, Php, JavaScript and CSS) and
deal with the incoming traffic and requests from client browsers. We have used the Apache web server due to its wide acceptance,
performance, and free-of-charge license. Further, Php is used both in the server layer and also for managing the communications
between the clients and the web server (mainly dominated by the transmission of satellite/airborne imagery to be processed), and the
web server and the compute server (intended for the processing of satellite/airborne images).
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C. Client Layer

The client layer defines the interactions between the user (through an internet browser) and our system. Only one web page is needed
as user interface thanks to the adopted AJAX and JavaScript technologies, which allow for the web interface update without the need
for interactions with the web server. At this point, it is important to emphasize that AJAX is a programming method (not a piece of
software) and that it is built on Javascript (not a standalone programming language).

Messages Flow System
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Fig. 2. Interactions between the three main layers (map, client and server) of our system.

In order to understand the interactions between the different layers of our system, an example is provided next about the flow of a
processing request started by the client in the system and the different steps needed until a processing result is received by the end-
user. The following steps are identified in

1) First, the client starts the use of the system from the local internet browser by requesting a web page. This results in an HTTP
request to the web server.

2) The web server receives this request from client and provides the client with an HTML web page and all necessary references
(JavaScript libraries, CSS, etc.)

3) At this point, the client requests from the map server the information needed to perform the map modification locally (i.e.,
zooming). This operation is transparent to the system, and the requests are performed via messages from the client to the map server.
4) The map layer sends the information requested by the client in the form of updated maps that will be locally managed by the end-
user.

5) A capture with all the URL addresses associated to each portion that compose the full map is performed to send this information to
the web server. This process is locally managed at the client by means of JavaScript functions. We emphasize that the end-user can
decide the image view (street, satellite, hybrid etc) and the zoom level and of the map image to be processed.

6) Now, the Universal Resource Locator (URL) addresses associated to each portion of the full image are sent to the web server by
means of AJAX functions and asynchronous requests. In this way, the interaction with the application at the client layer can continue
when the packet is being transferred to the server.

7) The web server composes the full image by accessing to the Google Maps repository

8) The web server provides the image to be processed to the compute server. Our system thus delegates the processing task to an
independent remote server system that takes care of the processing task independently from other layers in the system.

9) Once the image has been processed, the compute server returns the obtained result to the web server. In our current implementation
both the web server and the computer server are implemented in the same machine, hence in this case the communications are
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minimized. 10) Finally, the processing result is returned to the client so that it can be saved to disk as the final outcome of the adopted
processing chain.
11) The client can save processed image to local disk.

IV. CONCLUSION

In this paper we proposed A Web Based System for classification of Remote Sensing Data. This demonstrates that there is a large
potential opportunity for web based mapping services and image analytical tools applied to natural habitat preservation and
environmental resource management and illustrates possible approaches to implement web based remote sensing applications. Two
important lessons were learned from the implementation experiences of this paper. First, web-based mapping facilities are capable to
combine remotely sensed imagery, GPS data, and GIS databases together to provide an integrated Framework, Second, data security
and system stability will be the major considerations for the Design of web-based remote sensing applications. Many GIS data and
remotely sensed images are very sensitive and require protection mechanisms. The combined powers of data collection through
remote sensing and on-line, geo-spatial analysis tools through the Internet can significantly reduce the high cost and labor associated
with field monitoring.
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