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Abstract - A  new  approach  for  Identification   of  document clusters  is  proposed  which  describe  similar  clinical  
conditions using Bisect k-means  and  topic detection.  Identification  of cases with similar clinical characteristics from 
database of clinical documents is a common problem in clinical informatics. The main goal of document  clustering  is to 
identify  the document  clusters which  describe   similar   clinical  cases;  also  topic  identification in  those  documents   
belongs  to  same  clusters.  To  achieve  this goal initially system builds the document  network  by linking the reports in  
VAERS  dataset.   Then  we will apply  the  clustering algorithm named  as bisect k-means  clustering  algorithm on this 
networks  to find the  similar  kind  of documents.  For  evaluation of clustering  algorithm,  system will use two 
performance param- eters  such as memory  and  time. Finally,  results proved  that  the bisect  k-means  clustering  
outperforms k-means  algorithm used in previous  available  system. We will also working  on the topic detection procedure 
in cluster  of documents.  This topic detection will ease the understanding of overall contents  of the documents belongs to 
same clusters. 
 
Index Terms - Bisect k-means  clustering,  topic detection,  doc- ument  clusters. 
 
I.  INTRODUCTION 
 
Identifying cases that share clinical characteristics 
from databases of clinical documents is a general task 
in clinical data.  For  example,  if  we  want  to  find  
out  any  patients disease on  the basis of  symptoms 
then we  faces problem. Because, many number of 
symptoms have similar disease we can’t identify it. 
We previously implemented network analysis 
techniques to find patterns in reported medical 
products and adverse events to identify similar 
reports. To classify reports using similarity metrics 
adapted from the field of information retrieval 
System also apply case definitions. This system seek 
to combine these two lines of work by first building 
document networks by cross-referencing their 
internal information struc- tures and then evaluating 
both network analysis and statistical algorithms for 
their ability to cluster documents into clinically 
similar groups. 
In previous work, only cluster formation is formed, 
but we cannot detect the main aim of that clusters. 
To, overcome this draw back we introduced a new 
technique such as topic de- tection. K-means 
clustering is special for document clustering. One 
more proposed work we do is that Bisect K-means. In 
that there is no requirement form finding the cosine 
similarity to forms a cluster. 
Firstly, we build a complete network of our complete 
doc- ument. For generating a linking between the 
networks we just pass a simple query, such as a 
keyword matching technique. Using that, we from a 
network, select one document network and proceed 
for next the steps. Apply a cross-reference on that 
document network. Finding the similar document on 
the basis of referring the n number of document 

symptoms. If two document symptoms matches then 
we put near to that document. 
After  that,  we  apply  clustering  algorithm,  our  
proposed work on Bisect k- means algorithm. 
Applying the clustering algorithm system get a 
number of cluster. This cluster doesnt have identity to 
define which disease they are representing. To do 
meaningful, we apply a topic detection technique. 
Research in this area has focused on the analysis of 
document-based  or  document  networks  and  the  
identifica- tion of entities or documents that are 
relevant to a topic respectively. Topic detection we 
performed using a Natural Language processing 
(NLP). This technique is used for to given 
meaningful representation to cluster so that we can 
easily identify that what cluster what they are 
representing. So that we can easily find out the 
patient disease and that related symptoms. 
This system takes VAERS dataset as an input for 
construct- ing the  network and  then applies the 
process. The system identifies the document a cluster 
which describes similar clinical cases, identification 
in those documents belongs to same clusters. Initially 
build the network of documents based on  cross  
reference technique and  different clustering algo- 
rithms, such as K-means VOS, and our proposed 
algorithm as Bisect k-means. We build the document 
network by linking the reports in VAERS dataset. 
Then system will apply the clustering algorithm on 
this network to find the similar kind of documents. 
The report set is divided into training and testing 
subsets. Training subset will be used in parameter 
calculation for clustering algorithms and testing 
subset will be used for cluster evaluation or result 
evaluation. For evaluation of clus- tering algorithm, 
system will use three performance parameters such as 
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recall, precision and f-measure. For this, initially 
system read the documents of similar cluster. For 
accurate and fast clustering process system will use 
bisect K-means clustering to  divide  the  number of  
documents into  similar clinical cases. System also 
uses topic detection technique. This technique is  
applied on  number of  clusters to  identify the overall 
topic of that cluster. Finally system gets the document 
network of similar document. That means each 
cluster network contain same topic/ likely similar 
contain in document as an output. 
In this paper study about the related work done, in 
section II, the proposed approach modules 
description, mathematical modeling, algorithm and 
experimental setup in section III .and at final we 
provide a conclusion in section IV. 
 
II. REVIEW OF LITERATURE 
 
In this section discuss the literature review in detail 
about the recommendation system for online social 
network.  
T. Botsis et. al. [1] goal was to explore the creation of 
document networks based on different thresholds of 
shared information and different clustering 
algorithms on those net- works to discover document 
clusters describing similar clinical cases. They 
created networks from vaccine adverse event 
document  sets  using  seven  approaches for  linking  
reports. After that then applied 3 clustering 
algorithms [visualization of similarities (VOS), 
Louvain, k-means] to those networks and evaluated 
their potential to discover acknowledged clusters. The 
report units consist of one simulated set and three sets 
from  the  Vaccine  Adverse  Event  Reporting  
System.  Each sets of  unit was split into training and 
testing subsets. To estimate parameter values for the 
clustering algorithms and testing subsets to evaluate 
clusters training subsets were used. They created the 
networks by means of linking reports based totally on 
shared information within the shape either of indi- 
vidual Medical Dictionary for Regulatory Activities 
Preferred Terms (PTs) or  of  dyads, triplets, 
quadruplets, quintuplets, and sextuplets of PTs; we 
created another network by using weighting  the  
single  pt  network  connections by  means  of links 
information theoretic method to similarity. Then they 
repeated this entire process using networks based on 
text mining output rather than structured data. They 
evaluated document clustering using recall, precision, 
and f-measure. The VOS algorithm outperformed 
Louvain and k-means in general. The best weighting 
scheme regarded to be associated with the complexity 
of the recognized cluster. For example, singleton 
weighting carried out best for an intussusceptions 
cluster pushed by using a single pt. we determined 
marginal variations among the code- and textual-
based clustering. In conclusion,  this  method  
supported  identification of  similar nodes in a 
document network. 

X. Wang et. al. [2] represents topical n-grams, a topic 
version that discovers topics as well as topical terms. 
The probabilistic model generates words in their 
textual order by using, for each phrase, first sampling 
a topic, then sampling its status as a unigram or 
bigram, and then sampling the word from a topic-
specific unigram or bigram distribution. Thus our 
model can model white house as a special meaning 
phrase in the politics but not in the real estate topic. 
Successive bigrams form longer phrases. 
H. Park et. al. [3] proposes a Subject Action Object 
(SAO)- based patent intelligence system. SAO 
systems that may be extracted from textual patent 
information are known as the information and  
inventive  findings  of  the  relevant  patent. Their 
proposed intelligence system constructs patent maps 
and patent networks, On the basis of semantic 
analysis of patent SAO structures. The system 
provides specific functionalities including 
identification of technology trends and significant 
patents, detection of novel technologies, and 
identification of potential infringement, building on  
the  map  and  networks. This paper describes the 
architecture of their proposed patent intelligence 
system in detail, and illustrates the systems func- 
tionalities using case studies. Assume that our 
proposed system will be incorporated into the 
technology planning process to assist experts in the 
formulation of technology strategies. 
T. M. V. Le et. al. [4] study the problem of 
embedding, or finding a low-dimensional 
representation of a document network that preserves 
the data as much as possible. These embedded 
representations are useful for various applications 
driven by dimensionality reduction, such as 
visualization or feature selection. Even as previous 
works in embedding have usually centered on both 
the textual thing and the network issue, we 
recommend a holistic method by means of finding a  
unified low-rank  illustration  for  both  aspects.  
Moreover, to lend semantic inter pretability to the 
low-rank represen- tation, Further they propose to 
integrate topic modeling and embedding  within  a  
joint  model.  The  gist  is  to  join  the various 
representations of a document (words, links, topics, 
and coordinates) within a generative model, and to 
estimate the hidden representations through MAP 
estimation. They validate our model on real-life 
document networks, showing that it outperforms 
comparable baselines comprehensively on objective 
evaluation metrics. 
X. Pan [5] proposed a clustering algorithm based on 
content similarity. First of all, the Chinese documents 
are represented by the vector-space model, and the 
content similarity between any two documents is 
computed by the cosine similarity. Similarly, the 
network node is defined as a document, and the  edge  
weight  is  defined  as  the  similarity  obtained  by 
the cosine similarity definition. Based on the 
document-to- document similarity graph, the 
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document connectivity network can  be  constructed.  
If  the  edge  weight  between  any  two nodes is 
smaller than a constant value, then its set to zero. we 
reconstructed the hierarchical structure of the funding 
proposal  network, by  Using  the  edge  among  the  
network, Computing the edge, and remove the edge 
with largest be witness; Until all edges are removed. 
Using an open dataset proposed by Fudan University, 
they experimentally compared the  performance  of  
the  partition  clustering  algorithm  and other 
algorithms, such as K-means and Bisecting K-means. 
The numerical results indicate that our algorithm is 
more efficient than K-means and Bisecting K-means 
algorithms. In addition with, the numerical results are 
robustness to distinct constant. Finally, the algorithm 
is implemented on the proposal network; the 
community structure based on the content simi- larity 
is detected. M. Kim et. al. [6] consider that adjectives 
and adverbs are the two representatives carrying 
sentimental polarities among parts of-speeches, and 
perform experiments for three cases, using adjectives 
only, adverbs only, and both adjectives and adverbs 
together. In conclusion, this paper proposes a new 
technique to the subjective report classification issue 
by means of making use of network evaluation 
methods without requiring linguistic area information 
and suggests the possibility of detecting themes 
amongst files instead of binary classification. J. Nan 
et. al. [7] proposes an algorithm called EC-DC to 
extract keywords based on centrality measures of 
complex  network.  A  record  is  mapped  to  a  
network  with its  phrases mapped to  vertices and  
relations among words mapped to edges. Then, the 
importance of words is evaluated using eccentricity 
centrality and degree centrality. K words are the most 
important to extracted as keywords. C. Wang et. al. 
[8] recommend a technique to represent a document 
as a typed heterogeneous information network (HIN), 
where the entities and relations are annotated with 
types. Multiple documents can be linked by the words 
and entities in the HIN. similarly, we convert the 
document similarity problem to a graph distance 
problem. Tentatively, there could be multiple paths 
between a pair of documents. To estimate distance 
between documents we propose the meta-path 
defined in HIN. In preference with burdening user to 
define meaningful meta- paths, an automatic method 
is proposed to rank the meta-paths. Given the meta-
paths associated with ranking scores, an HIN- based 
similarity measure, KnowSim, is proposed to find out 
document similarities. Using Freebase, a well-known 
world knowledge base, to conduct semantic parsing 
and construct HIN for documents, our experiments on 
topic detection and RCV1 datasets show that 
KnowSim generates impressive high- quality 
document clustering. 
 
In this paper[9], Author describes a cross-document 
co reference resolution algorithm which uses the 
Vector Space Model to solve the ambiguities among 

people having the same name. When the same person, 
place, event, or concept is discussed in more than one 
text source cross-document co reference occurs. 
Computer recognition of this phenomenon is 
important because it helps break 0ocument boundary” 
by allowing a user to examine data about a particular 
entity from multiple text sources at the same time. 
Additionally, they also describe a scoring algorithm 
for estimating the cross-document coreference chains 
developed by the system and compare the algorithm 
to the scoring algorithm used in the MUC- 6 (within 
document) coreference task. 
In this paper[10],Author develop the relational topic 
model (RTM), a model of documents and the links 
among them. For every pair of documents, the RTM 
models their link as a binary random variable that is 
conditioned on their contents. To summarize a 
network of documents, predict links between them, 
and predict words within them this model can be 
used. They derive efficient inference and learning 
algorithms depend on variation methods and estimate 
the predictive performance of the RTM for large 
networks of scientific abstracts and web documents. 
 
III. SYSTEM ARCHITECTURE / SYSTEM 
OVERVIEW 
 
A. Proposed System Overview 

 
Fig. 1.  Proposed System Architecture 
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Techniques used to implement this system: 
 
1)  Network Generation: Input: VAERS dataset 
Output: Network of documents 
 
In this module system take a dataset (VAERS) as an 
input and generate the document network where with 
cross reference, reports are linked. For input dataset, 
get ID and symptoms. Then for network generation, 
create record or document for each ID based of 
record ID. After this, all record, fire a simple query 
and get small network of documents. All documents 
contain near about similar data. 
 
2)  Linking of Reports using cross reference: 
Input: Small Document Network 
Output: Linking of reports or documents available 
in network 
 
In  created  network,  reports  are  connected  based  
on the cross referenced information elements (single 
PTs or  groups  of  PTs);  cross-reference is  defined 
as  the appearance of an element in two reports. For 
example, three PTs cross-referenced in two reports 
establish a re- lationship and create a link (or edge) 
between them. The links are weighted based on the 
multiple combinations of the cross-referenced 
elements. For larger documents and more complex 
information representations, it may be more 
meaningful to weight the links on the basis of any n-
tuplets. In all variations, the connection weights 
depend on the number of elements linking the two 
reports and illustrate their similarity: the stronger the 
link is (i.e., the larger weight) the more similar the 
reports. 
 
3)  Clustering: 
Input: Linking reports 
Output: Cluster of similar clinical cases 
 
After document network generation, the similarity 
mea- sures for each document and cluster the similar 
data by applying bisect K-means clustering 
algorithm. Bi- secting k-Means is like a combination 
of k-Means and hierarchical clustering. It  starts  with  
all  objects  in  a single cluster. It Pick a cluster to 
split. Find 2 subclusters using the basic k-Means 
algorithm (Bisecting step), then repeat the bisecting 
step and take the split that produces the clustering 
with the highest overall similarity. Repeat steps until 
the desired number of clusters is reached. 
 
4)  Topic Detection: 
Input: Cluster of similar clinical case 
Output: Topic of each cluster represents basic 
idea of documents in clusters 
 
In  this  module,  each  document  of  a  cluster  is  
read then preprocesses the document; calculate the 

term frequency for  topic detection. Here, for  each 
cluster, topic is evaluated. 
  
B. Algorithm 1: Bisect K-means Algorithm 
Input: Document Vectors DV Number of 
Clustersk 
Number of iterations of k-means ITER 
Output: K Clusters 
1. Select a cluster to split (split the largest) 
2. Find two sub-clusters by using the basic K-means 
algorithm 
3. Repeat step 2 
4. the bisecting step is doing for ITER times and take 
the split process that generate clustering with the 
highest overall similarity 
Repeat steps 1, 2 and 3 till the desired number of 
clusters k are generated 
 
C. Mathematical Model 
Where, A= 1.txt 
B = 2.txt 
  
1/15  = 85  = 17 
 
sim (A, B) = 0.176 
 
Module 1: Dataset (VAERS) which contain the 
attributes: 
1. Vax ID 
2. Symptom 1 
3. Symptom 2 
4. Disease 
 
Module 2: Network Generation 
Generate a network, if we have 10 number of records 
then we have 10 number of networks. 
1.txt 
2.txt 
. 
. 
. 
10.txt 
Throw a simple query to generate a simple network 
base on number of keyword matching. 
0: 1.txt 2.txt 5.txt 8.txt 
 
1: 3.txt 9.txt 
2: 4.txt 10.txt 6.txt 
we select only 0th network to processed 
 
Module 3: Report linking with cross reference 
1.txt 2.txt 5.txt 8.txt 
Based on cross reference concept and finding 
similarity. 
 
The similarity between A and B is measured by the 
ratio of the information needed to state the 
commonality of A and B and the information needed 
to fully describe what A and B are: 
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 logP (C ommon(A,B))  
logP (description(A,B)) 
 
Using likelihood concept we generate the % 
1. txt, 2.txt have 85 common = 85 % using likelihood 
between1 and 2 document.  
 
1/85         15          3  
 
Module 4: 
We get 1.txt and 2.txt in one section and 5.txt form 
separate network and 8.txt form separate network. 
Apply Bisect k-means on this three document 
network. 
 
If 1.txt and 2.txt are turely similar then and only then 
it will be in same cluster otherwise it from two 
different clusters. 
 
Assumed we get three clusters:- Cluster 0:- 1.txt and 
2.txt 
Cluster 1:- 5.txt 
Cluster 2:- 8.txt 
 
Module 5:  
Go to module 2, we have remaining document, 3.txt 
9.txt and 4.txt 10.txt 6.txt. repeat the step module 3 to 
4. And update clusters. 
 
Module 6: 
After forming the cluster we get cluster like this way, 
Cluster 0:- 1.txt , 2.txt, 6.txt 
Cluster 1:- 5.txt, 9.txt, 3.txt 
Cluster 2:- 8.txt 
Cluster 3:- 4.txt, 10.txt,7.txt 
 
Module 7:- Topic Detection 
Cluster 0:- 1.txt, 2.txt, 6.txt - Maleria Cluster 1:- 5.txt, 
9.txt, 3.txt- Brain Cancer Cluster 2:- 8.txt- Clod and 
Fever 
Cluster 3:- 4.txt, 10.txt, 7.txt- Liver Failure 
 
 
IV. RESULTS AND DISCUSSION 
 
A. Experimental Setup 
The system is built using Java framework on 
Windows platform. The Netbeans IDE is used as a 
development tool. The system doesnt require any 
specific hardware to run; any standard machine is 
capable of running the application. 
 
B. Dataset 
VAERS dataset is used as a input dataset for the 
system. In that we use, attributes are vax ID, two 
symptoms, disease name. 
 
C. Expected Result 
In this section discussed the experimental result of the 
proposed system. 

In  table  1  shows  the  comparison of  three  
clustering al- gorithm, system will calculate the time 
required for the im- plement the whole system by 
using three different algorithm which are VOS 
clustering algorithm, k-means clustering al- gorithm 
and  proposed bisect k-means clustering algorithm. 
From the result it shows that the system with bisect k-
means clustering required less than the existing 
system with using VOS and k-means clustering 
algorithm. 

TABLE I 
TI M E CO M PA R I S O N 

 
Following  figure  2  shows  the  time  comparison  
graph of  the  proposed  system  with  the  existing  
system.  Time required for  implementing existing 
system  by  using  bisect k-means clustering 
algorithm is less than the time required for proposed 
system by implementing the by using VOS and k-
means clustering algorithm. 

 
Fig. 2.  Time Graph 

 
In  table 2  shows the  memory required by  the  
proposed system and existing system. The following 
table shows that the memory consumed by existing 
system is more than the memory consumed by the 
proposed system. 
 

TABLE II 
ME M O RY CO M PA R I S O N 
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Following figure 2 shows the memory comparison 
graph of  the proposed system with the existing 
system. Memory consumed by the existing system is 
more than the memory required for proposed system. 
 

 
Fig. 3.  Memory Graph 

 
CONCLUSION AND FUTURE WORK 
 
In this paper, introduced a novel approach to detect 
the documents describing similar clinic condition by 
using Bisect k- means and topic detection. System 
described its appli- cability by utilizing the both 
textual and coded information including in the 
reports. System followed by the two processes, first 
one creating document network on the basis of firing 
simple query on the basis of common information 
elements describing the clinical characteristics of the 
adverse events. The  various weighting schemes 
resulted in  the  filtering of reports with small 
amounts of information or reports that did not share 
any information with their peers. Second, system 
have applied bisect k-means clustering algorithms to 
detect communities of condition-related reports in the 
networks and measure the performance in terms of 
time and memory. An experimental result shows the 
comparison between bisect k- means clustering 
algorithm with the existing VOS and k- means 
clustering algorithm. From the results it is concluded 
that proposed system perform better than the existing 
system. In future we will focus on feature selection 
techniques for obtaining the better results. Initially 
important features from the datasets are selected and 
clustering is performed on that features. 
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