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Motivation

• track RSS feeds of biomedical research 
papers from BioMed Central

• detect new research topics as they appear

• track and follow a topic

• email users when new paper belongs to a 
tracked topic



Topic Detection

• term vectors of title and abstract words

• papers in the same cluster considered 
similar topic

• compare new papers to existing topics
(clusters) and classify as new topic if 
similarity below certain threshold
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Topic Tracking

• classify new papers into currently identified 
topics

• given current clusters, compare new paper’s 
term vector to centriods

• consider new paper to be on topic based on 
a similarity matrix
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Algorithm

• Unsupervised clustering using K-means

• Represent training data in terms of    
clusters with means 

• Minimize total intra-cluster variance

where there are    clusters              
and     is the centroid or mean point of all the 
points             

k
uk

V =
k∑

i=1

∑

xj∈Si

|xj − µi|2

Si, i = 1, 2, ..., k
ui

xj ∈ Si

k



Algorithm

• Online tracking of topics consist of 
comparing distance of new papers to 
centriods of existing clusters

• Label as new topic if distance above 
threshold



System Architecture
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Feature Selection

• stemming, frequency trimming, unigrams and 
bigrams, PCA

• title words are weighted 5:1 compared to 
abstract words

• term frequency x inverse document 
frequency

w(t, d) = (1 + log2TF(t,d))×
IDFt

||d||



Dimensionality 
Reduction

• Principle Component Analysis

• Project higher dimension data to lower 
dimensional space

• Maximize variance of projected data

• Select eigenvectors with greatest 
eigenvalues



WEKA

• weka for clustering of initial research papers

• save centriods from clustering for topic 
tracking



Demo
• http://cocobean.gotdns.com/protej



Results
• Results for clusters usually share a common topic

• In the example, papers in the cluster are about cancers 
afflicting females

Bcl-2 protein expression is associated with p27 and p53 protein 
expressions and MIB-1 counts in breast cancer
Background: Recent experimental studies have shown that Bcl-2, which 
has been established as a key player in the control of apoptosis, plays a 
role in regulating the cell cycle and proliferation. The aim of this study was 
to investigate the relationship between Bcl-2 and p27 protein...
http://www.biomedcentral.com/1471-2407/6/187
 
 
Mismatch repair and treatment resistance in ovarian cancer
Background: The treatment of ovarian cancer is hindered by intrinsic or 
acquired resistance to platinum-based chemotherapy. The aim of this study 
is to determine the frequency of mismatch repair (MMR) inactivation in 
ovarian cancer and its association with resistance to platinum-based 
chemotherapy. Methods: We determined, microsatellite instability...
http://www.biomedcentral.com/1471-2407/6/201



Conclusions

• TDT relies heavily on clustering

• Choice of number of initial clusters arbitrary

• Since data is so sparse, more features should 
improve results

• K-means is efficient and worked well, but 
other learners might do better
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