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Introduction

I Query Classification: map user queries to given target
categories

I Query Classification in a specific domain: art, culture &
history

I Case study: Bridgeman Art Library
I Challenges: specific vocabulary, short length of queries, lack of

suitable available training data
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Our proposal

Enrichment of the query with:

I the information mined from the library via click-through links

I the information collected from external sources via Topic
Models.
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Bridgeman Art Library (BAL)

I one of the worlds top image
libraries for art, culture and history

I contains images from over 8,000
collections; more than 29,000
artists

I Images in the library are classified
to a target taxonomy
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Bridgeman Art Library (BAL)

Categories are divided into 3 main
groups: topic, object, material
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Does click-through information help in deciding categories
for queries?

I Select 100 queries
I Three experts are asked to assign to each query up to 3

categories by:
I looking only at the query (a)
I looking at the query & the click-thru information & image (b)
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Does click-through information help in deciding categories
for queries?

I Results:
I agreement among 3 annotators in both cases is moderate
→ It is hard to decide a category for a given query, even for
human annotators

I (a): 20% of the queries are tagged as “Unknown”. (b): 4% of
the queries are tagged as “Unknown”
→ Many queries are ambiguous and unable to be classified
without looking at the click through information

I agreement of the same annotator in 2 cases (a) and (b) is
higher for categories in topic group (kappa ≈ 0.8) , lower in
other 2 groups (kappa ≈ 0.57, 0.62)
→ Click-through information is important for deciding query’s
category, especially for those in “material” and “object”
groups.
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Data Enrichment: Our proposed framework
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Query Enrichment with click-through
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Hidden Topic Models

I Documents exhibits multiple
topics

I Given a set of documents,
we estimate a topic model:

I what are words for each
topic?

I what are topics for each
documents?
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Hidden Topic Models
I Documents exhibits multiple

topics
I Given a set of documents,

we estimate a topic model:
I what are words for each

topic?
I what are topics for each

documents?
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Selecting relevant pages from Wikipedia
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The Hidden Topic estimated from selected pages of
Wikipedia

≈ 14K documents, ≈200K words
100 Topics
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The Hidden Topic estimated from BAL catalogue

Images in the same category are grouped into one document.

732 documents, ≈ 136K words
100 Topics
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Gold Standard
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Experimental Setting
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Results
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Results

18 / 23



Introduction Bridgeman Art Library Data Enrichment Experiment & Result

Analysis of wrong classification
Selecting the most challenging queries:

I Queries that are not correctly classified by QR-CT and
TM-BAL in any of the top 3-positions using gold standard (1)
and (2)

I GS (1): manual annotation
I GS(2): automatic extraction from the meta-data of the

clicked-image
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Analysis of wrong classification
Ask a domain expert to check again these “most challenging”
queries:
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Analysis of wrong classification
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Conclusion

I Confirm the effect of the click-through information in query
classification for art, history & culture closed domain

I Propose the use of metadata as a source to train topics
models for query & category enrichment

I Future work: consider more click-through images per query,
use this data enrichment as features for a machine learning
based classifier
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