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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




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 u .

® Minimize total intra-cluster variance
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where there are k clusters S;,i =1,2,...,k
and u; is the centroid or mean point of all the
points x; € .5;



Algorithm

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

® |abel as new topic if distance above
threshold

' #

°® 7, '-}'/,'
?'“ . .:: — 2 e




System Architecture

RSS Feed

lXML .
User input

XML Parser —— Feature
Text Selection

$ Reduced Jz

Features ~ Clustering
TDT

Dimensionality
Reduction (PCA)

Updated clusters
Paper content




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(4.ay) ¥



Dimensionality
Reduction

® Principle Component Analysis

® Project higher dimension data to lower
dimensional space

® Maximize variance of projected data

® Select eigenvectors with greatest

eigenvalues
x € R36!

z =UTx
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WEKA

weka for clustering of initial research papers

save centriods from clustering for topic
trac I(i ng 806 x| Weka Explorer

Preprocess | Classify Cluster | Associale Select attributes | Visualize
Clusterer

Choose |SimpleKMeans -M 100 -5 423837461

Cluster mode Clusterer output
Use training set Cluster 94 o
Mean/Mode:  0.1771 0.0605 -0.303 0.6248 -0.2463 0.318 0
® Supplied test set SeL.. Std Dews: o] #] o} o] 0 o} o}
: Cluster 95
Percentage split Mean/Mode:  0.0577 04728 -0,1225 0.4002 0,5802 -0.1742
Classes to clusters evaluation Std Devs: O 0 0 o o o o
Cluster 968

Mean/Mode: 0,208 -0.0508 -0,1517 0.4743 0, 2165 -0,1273

. P Std Dewvs: 0.2137 02718 0.2314 0. 4367 02622 0.2388 0.
¥|Store clusters for visualization

Cluster 97
Mean/Mode:  0.0633 -0,4584 0,0158 0.0022 0,4546 -0,0851 1
Ignore attributes Std Devs: s} 0 ) s} 0 ) )
Cluster 98

Mean/Mode:  -0.8057 -1,0538 -0,4383 0,4357 0,04  0,5578
Std Dews: 0.1474 0.1575 0.2058 0.1711 0.1161 0.1625 0.
Result list ¢right-click for options) Cluster 99

23:00:51 - SimpleKMeans Mean/Mode:  0,2547 -0,8019 -0,5475 -0,4329 0,2671 0,3518

Std Dews: 0 0 4] 0 0 4] 4]
00:33:55 - SimplekKMeans

Start

Clustered Instances
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Passing dataset through filter wekafilters.supervised.attribute. AttributeSelection Log %\ x1




Demo

® http://cocobean.gotdns.com/prote;
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protej —
JF_._ (N\ 9 hip: i ¥ i =4 v -
[ {n] tp: [ fcocobean, gotdns.com/prote] [index. phpisessionid=42597tbSmyrndz16q308 * N
Getting Started  Latest Headlines - Yahoo! Backyard Yahoo! Devel / Engin.. Y! Ticketing ¥! Twiki Computer Science 25...
protéj _ _
logged in as: jerryye@berkeley edu
|:ard|avas:ular hypertension search |

Your Tracked Topics:

Target organ damage and cardiovascular complications in patients with hypertension and type 2 diabetes in Spain: A
cross-sectional sudy

Herd-level risk factors associated with the presence of Phage type 21/28 E.coli 0157 on Scottish cattle farms
Teslin!; the proficiency in distinguishing locations with elevated plantar pressure within professional groups of foot
therapists

Retrieve Relevant Papers ]

Select paper(s):
[ Testing the proficiency in distinguishing locations with elevated plantar pressure within professional groups
of foot therapists

Background: Identification of locations with elevated plantar pressures is important in daily foot care for patients with
rheumatoid arthritis, metatarsalgia and diabetes. The purpose of the present study was to evaluate the proficiency of
podiatrists, pedorthists and onthotists in distinguishing locations with elevated plantar pressures in...
httpffwww biomedeentral com'1471-2474/7/93
2006-12-01

Track It

[ The mechanism for stochastic resonance enhancement of mammalian auditory information processing
Background: In a mammalian auditory system, when intrinsic noise is added to a subthreshold signal, not only can
the resulting noisy signal be detected, but also the information carried by the signal can be completely recovered.
Such a phenomenon is called stochastic resonance (SR). Current analysis...
http:/fwww thiomed .com/content/3/1/39
2006-12-01

Track It

[7  Comparison of therapist-rated and objective quantification of elbow and shoulder movement in children with
obstetric brachial plexus palsy
Background: The Active Movement Scale is a frequently used outcome measure for children with obstetric brachial
plexus palsy (OBFP). Clinicians observe upper limb movements while the child is playing and quantify them on an &
point scale. This scale has acceptable reliability however it is not...




Results

® Results for clusters usually share a common topic

® |n the example, papers in the cluster are about cancers
afflicting females

O e oG 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

Selection cancer

R 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

Bel-2 protein expression is associated with p27 and ps3 protein expressions and MIB-1 counts in breast

Background: Recx




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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