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Abstract  

Data Mining is the process of extracting valuable information from a large data. The term 

Information Retrieval (IR) is mainly used for extracting the most related information from a set of 

resources that are available. Normally, the search process can be done either on full text or on index 

of the data. Searches can be based on full text or other content based indexing. Now a day’s 

information retrieval is mainly concentrated with indexing and retrieving documents. These 

documents include the information which is relevant to a user’s information need. This thesis 

mainly try to use the new class of algorithm for information retrieval not only based on index but 

also based on keyword, which is known as Relevance Feedback (RF) algorithm. Here this RF 

algorithms is mainly inspired by quantum detection principle in order to re-weight each and every 

object that is matched with query keyword given by the user and finally try to re-rank the 

documents retrieved from an information retrieval system. By conducting various experiments on 

finding relevance feedback based on quantum detection with the principles like communication 

channel with probabilities, the simulation results clearly tell that this model is very accurate in re-

weight query terms by projecting the given query vector on the subspace represented by the 

eigenvector. 

Keywords — Content Based Indexing, Information Retrieval, Relevance Feedback, Eigen Vector, 

Quantum Detection. 

 

   I.  INTRODUCTION 

Information Retrieval is the process of gathering useful and important information from 

different information resources in order to achieve the output. It is one of the forms of extracting the 

information from a document and in turn it searches for metadata that describe about the data. Till 

now all the information retrieval is done manually or physically from large data sources, so it takes 

a lot of information overloading problems. In recent days automated information retrieval systems 

are designed in order to optimize the problem of information overload. Some of the best example of 

information retrieval systems that are available in the real world environment is web search engines. 

Initially user assumes that the data which try to search will be in the form of unstructured rather that 

in a structured manner. Also the queries that are generated in this IR search mainly formed by a set 

of keywords, which are simple in structure rather than complex SQL queries that are used in the 

database systems.   The IR process initially starts from the process when a user tries to enter a query 

into the database system. Normally all queries are formal in structure and it is a collection of strings 

in all web search engines. In the process of IR systems, a query not only identifies a single object in 

the database but also it identifies a collection of several objects that are matched with the search 

keyword. Also an object is an entity that is represented by information in a content collection or 

database. Generally all the user queries are mainly matched against the database information [1]. In 

the process of information retrieval the objects may vary from one type to other based on the 

requirement like text documents to images and images to audio and audio to video or maps and so 

on. Often directly the documents themselves are not stored in the information retrieval system, but 

instead they are represented in the metadata. All the IR systems mainly compute the numeric score 
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for the objects that are relatively matched with the database based on the user query and also it is 

used to define the rank for that query [2].  

 
FIGURE 1.  REPRESENTS THE SIMILARITIES BETWEEN SEVERAL FACTORS    

BEFORE RF AND AFTER RELEVANCE FEEDBACK 

 

Normally Relevance Feedback (RF) can be positive, negative or both. By looking about 

them in detail, positive RF only brings relevant documents into play and it will not target or 

concentrate about the irrelevant documents that are available in the database and looking at the 

negative RF, they make only use of irrelevant documents rather than relevant documents which 

contain some ―positive‖ component. Although positive feedback is a well established technique by 

now, negative feedback is still problematic and requires further investigation, yet some proposals 

have already been made such as grouping irrelevant documents before using them for reducing the 

query. An IR system is used to address the limitations that are caused by query ambiguity by 

gathering more and more evidences [5]. A query is expanded in order to extract the most related 

information easily and accurately from the storage server [3], [4]. In most cases the information 

which is retrieved as output from IR System is of irrelevant documents rather than relevant 

documents because of the query keyword is not short and it may be very lengthy. Relevance 

Feedback (RF) is defined as the process of automatic detection and modifying the user’s queries 

with some relevance assessments about the extracted documents. This RF method has a very long 

history: It was proposed in the earlier of 1960s [6]; initially it was implemented in a SMART 

Systems for identifying the relevance feedback, later it was used in the year of 1970 in the context 

of Vector Space Model also denoted as VSM. By conducting various experiments on this proposed 

model, proposed RF model attracted a lot of user’s interest compared with several primitive 

approaches that are observed in literature. The below figure 1(a) and 1(b) clearly represent the 

performance of several factors before RF and after RF algorithms are applied. Figure 1(b) shows 

how RF can improve the retrieval results for the various factors that are mentioned clearly in the 

figure 1(a).   

 

II. RELATED WORK   

This section mainly discuss about the related work that was carried out in finding the work 

that is related to the general RF algorithm inspired by the principles of quantum detection which is 

used in this current thesis. This section mainly discuss about the basic data mining algorithms that 

are classified and various data mining models.  Now let us discuss about this in detail:  

 

VECTOR SPACE MODEL 

The VSM for IR represents both documents and queries as vectors of the k-dimensional real 

space Rk [8]. This vector space is defined by k basis vectors corresponding to the terms extracted 

from a document collection. For example, if the document collection stores three documents ―grape 
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juice‖, ―banana juice‖ and ―banana‖. The vector space is defined by three canonical basis vectors 

e1= (1 0 0), e2 = (0 1 0) and e3 = (0 0 1) corresponding to ―grape‖, ―juice‖ and ―banana‖, and the 

three documents are represented respectively by the following vectors (0 1 1), (1 1 0), (1 0 0). Each 

document vector results from the weighted linear combination of the basis vectors which represents 

the terms extracted from the document collection. In the example above, the weights are binary i.e., 

1 if the term occurs in the document, 0 otherwise. Other weighting schemes that assign vector 

coordinates are reported. For example, in [7] and [8]. 

         The state of art is given by the pivoted normalization [9] which defines the following weight. 

 

 
where tf is the frequency of the term in the document, df is the number of documents indexed by the 

term,  N is the number of documents in the collection, doclen is the document length, and  avdoclen 

is the average document length; the parameters  

b = 0:75 and k1 = 1:2 are constants for each term and document and their values are suggested in 

[10]. 

 

QUANTUM PROBABILITY SPACE 

A quantum probability space is a pair containing two parameters like (A, P). 

         Where A is algebra and 

                      P is a state. 

The projections p ϵ A are the events in A, and  

P(p) gives the probability of the event p. 

Quantum probability space is the theory of probability developed within Quantum 

Mechanics (QM). In QM, we assume that a probability space is formed by a set of vectors, matrices 

and operators which unite among each other. From a book [12], the first part gives an exhaustive 

illustration of quantum probability. An account of quantum probability, in the context of IR is 

provided in [13] and [14] after it was introduced in [15]. For example, consider an observable by 

taking a set of k mutually exclusive values labelled by the natural numbers 1…..k here, assume that 

this observable may be the frequency of a term with in a document, the number of documents 

indexed in a collection or the binary outcome of the term occurrence when k=2. For each and every 

observable values, try to design a correspond basis vector of the k- dimensional space. The 

equivalence relationship between a basic vector x and the projector A is called A=xx
1 

. 

 

EIGEN VECTOR 

 Eigen values and Eigen vectors feature are mostly used in the analysis of linear transformations. 

The word eigen- is adopted from the German word eigen for ―proper‖, ―characteristic‖. Actually the 

word eigen came from the study of principle axes of the rotational motion of the rigid bodies. Most 

of the applications use this eigen vectors for performing their operation in a wide range of 

applications, some of the best applications that uses eigen vectors technique is facial recognition 

and diagonalization. Here in this proposed application, Eigen matrix or eigen vector is used for 

finding the matrix diagonalization based on the keywords that was used in order to extract the 

relevance feedback. Here the positive relevance feedback as well as negative relevance feedback for 

the appropriate document based on the query input. So, here we try to assume an eigen vector (v) of 

a linear transformation T is a non- zero vector that, when T is applied, it doesn’t change direction. 

Applying T to the eigen vector only scales the eigen vector by the scalar value λ called an eigen 

value. This condition can be written in the equation  

                         T(v) = λ v 
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The above equation is referred to as the eigenvalue equation or eigen equation. In general, λ may 

be any scalar. For example, λ may be negative, in which case the eigen vector reverses direction as 

part of the scaling, or it may be zero or complex.  

 

III. PRELIMINARY KNOWLEDGE ABOUT THE PROPOSED RF - ALGORITHM 

The RF algorithm is well known algorithm which is proposed and examined by Rocchio 

and later it is termed as Rocchio’s algorithm in literature [16] and it is mainly designed in order to 

compute the user query based on a linear combination of text keywords. Once the keyword is 

searched as an input query, then by using a linear combination of the original vectors which are 

available in the database server, the relevant document vectors and the non-relevant document 

vectors are separately labelled and collected as a training data set.  For example, assume ―Y‖ is the 

query vector having x1,.,.,.,.,. xR  as the set of R relevant document vectors in the vector space 

model Rk, and try to assume that xR+,.,.,.,.,.xN are N-R non-relevant document vectors in the vector 

space model of Rk. The RF computes the following new query vector as follows based on the 

following assumptions. 

 
Here from the above equation can clearly identify that for a query vector y, for getting a 

Relevance score for that query vector y, the relevance score can be identified as y* and it is a 

combination of original query [17], [18] with that of positive relevance feedback which is given by 

the set of documents and eliminating the count of negative RF documents that are calculated for the 

search database. This paper, mainly target for the y+ as this is the main field to extract for getting 

the relevance feedback for a set of given query (y). When a probability function is provided, each 

observable value and then each basis vector corresponds to a probability measure given by the 

function, thus obtaining a probability distribution. The probability distribution can be arranged 

along the diagonal of a k-dimensional matrix p called density matrix, that is  

 
 

The density matrix corresponding to a classical probability distribution is always diagonal and has 

unit trace because the sum of the diagonal elements is 1. 

 

PROPOSED RELEVANCE FEEDBACK BASED ON QUANTUM DETECTION 

This section mainly try to illustrate the proposed RF algorithms inspired by the principles of 

quantum detection and tested in this proposed thesis. Here the algorithms try to construct all the 

query vectors as a quantum signal detection system. The detectors or inputs that are assumed in the 

proposed thesis need to find the relevance or unknown state of document based on the query input. 

Here the query input that taken for search will measure the term frequency from the document and 

then a query vector based on subspace method will be proposed based on the principle of quantum 

detection. Here the vector that results from the projection is matched based on the inner product 

function expression from previous equation (y*). 
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FIGURE 2. REPRESENTS THE ARCHITECTURE OF GENERAL RF-ALGORITHM 

INSPIRED BY THE PRINCIPLES OF QUANTUM DETECTION TECHNIQUES 

 

The above figure 2 can clearly identify that initially a query is raised by the user for the 

search engine, here the search engine is nothing but local server which will take user request and 

then from the search query it will identify the features that are matched from that input query. Here 

the feature set can be formed based on the input keyword which is raised by the user, once the input 

query is extracted with a set of distinct features then the related features are formed into a SVM, 

which is nothing but state vector machine which takes two parameters like .Where 0, 1 

indicates the Boolean parameter like true or false. So if the input keyword is matched exactly with 

the set of words that are available in the training documents then they were known as matched 

documents with positive relevance feedback and if the same features are partially matched with a 

set of documents not exactly what the input query is meant, then they were identified as Negative 

Relevance Feedback. Once the eigen values are calculated then the corresponding eigen matrix is 

formed and they are projected onto the set of training documents which are available in the storage 

server. From that documents those documents which have huge frequency of word count that is 

exactly related to the input query they are given the top rank among the set of PRF and those 

documents which has less frequency count for the features extracted from that document are given 

with a last rank based on the priority. And finally all the documents are retrieved in the form of 

ranked order based on PRF and also based on NRF values.  

 

IV.   EXPERIMENTAL SETUP 

In this proposed thesis we mainly try to enter a search keyword as a text or string containing 

a sequence of letters and with that input, the IR approach will try to search for the relevance 

documents that are exactly matched with the search keyword as well as it will also find out the most 

related and exactly related document. In this proposed thesis ,initially it will search based on the 

index ,if the document index is matched with the input query keyword then the related files will be 

retrieved and if the same keyword is matched with content or description of the content which is 

available in the storage server. Here if the search keyword is matched exactly,   then such a 

documents are treated as positive relevance feedback (PSF) and if the same keyword matches 

partially with document content or description, then they will be treated as negative relevance 

feedback (NRF) and based on these two, a comparative analysis of both positive and negative RF  
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for a given search query will be appeared. System architecture is the conceptual model that defines 

the structure, behavior and more views of a system. System architecture is a response to the 

conceptual and practical difficulties of the description and the design of complex systems. System 

architecture helps to describe consistently and design efficiently complex systems. Admin will try 

to add a set of documents based on category and title as index, doc uses and browse documents, 

document image for pictorial representation. Admin can also list all the documents which are 

uploaded into the server database and  can also find the relevance documents ratio for the 

corresponding user query which is raised by the search or remote user. Admin also has the other 

facilities like admin can view all the search transactions log of search or remote user and admin can 

finally have a pictorial or chart representation for the given user search queries based on distinct key 

words. Here the remote user is one who initially try to get register into the account and once the 

user gets registered then user tries to search the set of documents based on either index or keyword 

or file name and then try to find out the positive, negative relevance feedback for the given search 

keyword. User can also check the top k documents that are matched based on the top k keywords.   

 

V. PROPOSED RELEVANCE FEEDBACK (RF) ALGORITHM STEPS 

The proposed RF algorithm works in the following way: 

STEP 1: 

Initially, the user raises a query to the search engine which identifies the matched features from that 

input query. 

STEP 2: 

 Feature set can be formed based on the input keyword. 

STEP 3: 

The input query is extracted with a set of distinct features then the related features are formed into 

state vector machine (SVM). 

STEP 4: 

 Here SVM takes two parameters like   . 

Where 0, 1 indicates true or false. If input keyword and the words in the documents have exact 

match then it is positive RF otherwise, negative RF. 

STEP 5: 

Eigen matrix projects the frequency of the word count in the document. 

STEP 6: 

High word count frequency related to the input query, ranked top among PRF else NRF. 

STEP 7: 

Finally all the documents are retrieved in the form of ranked order, based on PRF and NRF. 

This proposed algorithm can able to identify the positive relevance feedback among a set of 

documents based on a query keyword. 

 

VI.   RESULT ANALYSIS 

This paper have implemented the proposed concept on Java programming language with 

JEE as the chosen language in order to show the performance of this proposed application. The 

front end of the application takes JSP, HTML and Java Beans as the JSP pages are also known as 

dynamic web pages, where the action can be called from one page to other in both directions i.e. 

forward and backward. And here Java Beans technology is used because java bean can create the 

database logic and the same bean can be used by all web pages common by jsp implicit and explicit 

objects. Here as a Back-End Data base took My SQL data base along with a some meaningful 

document files as a back end data sets.  
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FIGURE 3: RESULTS OF RELEVANT KEYWORD 

 

The above figure can clearly get an idea that the comparative analysis of this proposed 

algorithm on a set of input query keywords that are searched by various users. Here the input query 

that is asked by a set of users as a search keyword can be found on the x-axis and the number of 

words that are repeated from each document that are having positive relevance feedback can be 

found on y-axis. So the above graph can clearly get an idea that for each and every input query that 

is raised by the user, each query can have a set of frequent keywords that are exactly matched with 

the given query and the count can be clearly shown individually for the each and every distinct 

input query keyword. From the above graph, the keyword ―Java‖ is having more count that all the 

other keywords which are searched and in the same way. 

 

VII.     CONCLUSION 

In this paper, we for the first time developed a new class of algorithm for information 

retrieval not only based on index but also based on keyword, which is known as Relevance 

Feedback (RF) algorithm. Here this RF Algorithms is mainly inspired by quantum detection 

principle in order to re-weight each and every object that is matched with our query keyword and 

finally we try to re-rank the documents retrieved from an Information retrieval system. By 

conducting various experiments on our proposed  model like finding relevance feedback  based on 

quantum detection with the principles like communication channel with probabilities, our 

simulation results clearly tell that our model is very accurate in re-weight query terms by projecting 

the given query vector on the subspace represented by the eigenvector. 
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