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Abstract: The problem of having a digital photograph or image and wanting to know details about its content, such as location or event will not be solved directly by existing content-based image retrieval systems. In general, given a query image, these systems compare and attempt to return similar images to the input image; they do not return text describing the image content. This report explores the topic of using an image as a search query in order to retrieve textual data about the image. The project puts forward an outline for a system that will implement this idea, using an image hash comparison algorithm, which is completely accurate and very fast. 

1. Introduction

Its fair to say that there is an abundance of images out there in cyberspace with matching descriptions, ready for retrieval by the T.R.I.C. (Text Retrieval based on Image Content) System, which is the information retrieval system proposed in this document. The system will only search images that are found to have related text, like images on a web page. 

Like CIRES (The Content based Image REtrieval System [1] ),  the proposed system takes an image as a search query, but unlike CIRES it retrieves textual information about what the image represents, which is hoped to be the text on the web pages which contains the image being searched. The system uses a simple image comparison technique which determines absolutely whether the image(s) found on-line match the query image; there’s no chance of error, because the images must be identical in every respect in order to match. 

This system is intended to operate over large sets of image and textual data, such as the internet, or perhaps even scaled down to operate over smaller image databases. The system is quite adaptable. 

2. Objectives

I

The first and most important objective of the T.R.I.C. system is the retrieval of text which corresponds to the image in the query. Most of the time this text will include the URL to the web page that contained the matching image, as it is reasonable to assume that the web page which contains the image might have textual information describing the image. Other sources of information about an image can include anchor text, which will be contained in a hyperlink to the image. Text could also be retrieved from the alternate-text tag of the image on a web page. 


In order to find text relating to a particular image, the system needs access to  a database of images that it can compare the query image against. A ‘web crawler’ program or script will independently and repeatedly scan the search space for images and populate the database. 

II


The second objective is that the system should return results as fast as possible to the user. To accomplish this, whenever possible the cpu intensive tasks are computed in the background, and not during real time searches. Another way to improve response time is to have the system return information on a match immediately once it finds one, while continuing to search for more matches.


.

III


A good user interface is the third objective and probably the most simple one to implement. The interface will of be web based and the user will have the option of either a direct upload of the query image from the hard drive, or the input being ‘slurped’ from an on-line source. Either way, the speed of the search will be the same, with the only constraint being the upload time of the query file. 

3. Functional Description

I – Hash-code Comparison Method 


A hash-code is a unique value of a fixed size representing a large amount of data, in this case, image data. Hashes of two images should match only if the corresponding images also match. Small changes to the image result in large unpredictable changes in the hash-code, hence the easy detection of differences.

The comparison of images pixel by pixel may at first be the most obvious way to compare images, but it is extremely inefficient and wastes a lot of time. Instead of this, the hash-code value of each image is first computed and later compared to the search query. The technique used to compare any two images, namely the query term and index term [i] has been devised in order to speed up the real time search. When the independent web crawler program scours the internet, it will copy the URL of each image it finds into a database. It will also compute the hash-code of the image at the same time. This all goes on in the background; it won’t affect the real-time image comparison method during searches. 

Figure 1 : Aspects of T.R.I.C. , a text/image retrieval system
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II - Users

There will be three kinds of users who would use the system:

1. The user who wants information specifically on this image, and is not interested in similar images.

2. The user who wants information on this image, and also would like more similar images and information if possible.

3. The user who is not interested on information about the image, and is only looking for other similar images.

III - Strengths
This system is designed to cater primarily for user type 1, that is, it is guaranteed to find information relating to an image input, providing a matching image and such information exist in the search space. 

However, the other two user types can also achieve their goals using the T.R.I.C. system. Because the system returns mostly textual information in the form of URLs of web pages which contain the inputted image, there’s a good chance that other similar images of interest may also be on the retrieved web page, or if not directly on the page, then linked to it. This means that having input an image into the proposed system, there’s always the possibility of more similar images being found on the matching web page. In a sense, the system doesn’t ‘spoon feed’ the user the images, but merely points the user to a good place to look for images of a particular type.

 While the overall success rate of finding other images similar to the query image is poor in comparison to complex strategies such as region-based search[1] and semantic-sensitive image retrieval[1], nonetheless it is still quite possible using the proposed system.    

Furthermore, since this system only searches through images, and assumes relevant textual data will be present once an image match has been found, the computational power needed by the system is not nearly as much required by other existing content-based image retrieval systems, and therefore this system will be much quicker, and may lead to similar results using only a fraction of the effort. 

One concept behind this system is letting the user do what the user does best: interpret and recognize relevant images themselves, given a useful starting point.
IV – Weaknesses

The issue of how reliable the system is obviously an extremely important point, and will ultimately have an integral bearing on the long-term success of the system. The fact that in some web pages containing images, the text may not mention the image or anything relevant to the image, is the one of the weakness of the system. For example suppose the system retrieves a URL after finding a match for the query on that web page, the user may only find vague information relating to an image, for example something like : 


  Query content :                                             Image of a vintage car

  Text found at web site containing match:   “One of many classic cars of old” 


The user already knows this information, as he or she can see that they have an image of an old car. They were probably hoping for information about the model of the car or when was in service, but instead all the system can retrieve is the generic description written on the web page. In the end it comes down to what textual information is on each respective web page that contains an image match. Usually, however web sites do contain useful information about images appearing on them. There wouldn’t be much point in specifying this system otherwise.




Another weakness that this system has is the rigid-ness of the image comparison. If the image differs by even one pixel to another image then the hash-codes will be completely different, and they wont be matched. Other schemes such as Histogram[1] or Color Layout Search[1] would most definitely match images which varied by a pixel or two. So the lack of leeway is another drawback of using this system.

4. Implementation & Evaluation

I – Implementation

The implementation of this system would be carried out as follows:

1. Create the web-crawler program which will search for and store image details which are contained in web pages or databases. Ensure that web-graphics are not included. 

2. Web-crawler should have functionality to be able to compute hash-codes of images at the same time as storing them, this saves time. 

3. Create a database to store all image addresses and image hash-codes for quick comparison

4. Using server-side languages such as ASP, PHP/MySQL, develop a server-side script which efficiently processes user image queries. First compute the hash-code of the query image and then compare it to all the other hashes currently indexed in the database. For every match, return all textual image details present.

5. Don’t stop after one match, keep going till all matches are found

6. Display results using standard PHP to generate automated result pages which will show relevant information and allow the user to click on URLs

II – Evaluation 


In order to carry out an evaluation of the TRIC system it would be prudent to firstly set up the database and let the crawler fill it up to a satisfactory amount, which would consist of an even spread. A large sample of images should be input and the results observed. The two main criteria that the system should then be evaluated on based on the search results would be: 

1. ratio of relevant to useless textual information given image.

2. ratio of relevant to useless images found on retrieved web pages, based on further user exploration of links

These ratios will tell us how well the system performs in both possible functionalities. The designers feel that for criterion 1, a ratio of at least 90 : 10 should be achieved, and for criterion 2 a ratio below 25 : 75 would make for disappointing results. 
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