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LGTE – Geo-Temporal Retrieval

Geo-Temporal semantic layer Challenge:

Combination of standard Information 
Retrieval (IR) mechanisms with new 
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Retrieval (IR) mechanisms with new 
techniques for addressing the 
geographic and temporal dimensions of 
relevance.



Score Functions Challenge

• How to score documents using 
Geographic and Temporal dimensions in 
one unique Scale?
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one unique Scale?

… How can we sum this?

+ = POTATANGE



Experiment Setup

• We combined scores  … if there was nothing 
more that we can do.

• We created annotations for the documents and 
the topics.

• We used the annotations in the topics to filter 
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• We used the annotations in the topics to filter 
the documents from the result set.

• We experiment several context levels:
– Text
– Sentence

• We used a mix approach combine scores from 
sentences and text (usual in book search).



Document processing
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Geo-Parsed Document Example
using Yahoo PlaceMaker

Indexed 

PlaceType
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Indexed

Place



Temporal Parsed Document
using TimexTAG

Indexed

Duration
Indexed 

Time Key

More tricky examples not indexed:

Year Seasons: “in the winter of 2010”, etc
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NOT Indexed 

Duration

Year Seasons: “in the winter of 2010”, etc

And not contextualized dates like: “Some years ago in 

November”, or “Once ago in Winter”, …

Religious Dates like: Easter or Christmas



Geo-Parsing Statistics 
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Temporal Parsing Statistics
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Index Name TEXT SENTENCES

Terms 2*HEADLINE+ 1*TEXT Only the TEXT of sentence

Places WOEID’s … in sentence

BelongTos Places Ancestors “

Indexes
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PlaceType Types of Places “

Dates Normalized Timexes “

Durations Normalized Duration
Timexes

“

DatesAndDurations All Normalized Timexes “

DateType Types of Dates (exact,
month, year)

“



Indexed Entities

315.417 documents containing 11.702.480 Sentences 
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Topics Processing

GeoTemporal Expressions … Filter with or Search For ??

� We choose to Filter to in order to minimize dimension scores combination

Filter Selection Rules:
– the set of all of the geographic and temporal expressions which occur near an adverb like “what”, 

“where”, “when”, or the compositions “How long after/before”.
e.g. “In what city", "In what province of China", “How long after …”
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e.g. “In what city", "In what province of China", “How long after …”

– “Users Needs” expressed with: “wants to find”, “would like to know”, "which one“.
e.g. “…wants to know what month and year…”, “want to know the country”, “want to know the exact 

date”

Filters:
– Places 

• WOEID’s mostly using belongTos index witch includes  the WOEID’s and the ancestors  for the found WOEID’s.

– Types of places
• Found in queries: city, province, country

– Temporal expressions 
• All normalized temporal annotations of the type format YYYY[MM[DD]] - mapped dates obtained from time 

periods  (e.g. the last two months), and dates obtained from time keys  (e.g. Yesterday(Anchor: 12-05-2005), 13 
January(Anchor:15-01-2002) or  15-04-2010)

– Types of temporal expressions
• Found in queries: exact-date, year, year-month any



Processed Topic Example
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Experimental RUNS

RUN Filter
Granularity

Filter Documents 
without
Temporal OR Geo 
Expressions

Filter or Pseudo
Relevance Feedback 
Query Expansion

Score
Function
Granularity
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05 Text Yes - Text

04 Sentence Yes Yes Sentence

03 Text Yes - Text

02 Sentence Yes Yes Sentence

01 Text Yes Yes Combination



Score Functions (Constant in all runs)

Simple Linear Combination of Index

Score(q,d) = α * bm25Text(q,d) + β * GeoScore(q,d) + γ * TimeScore(q,d)
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For document d and query q, with α, β, γ = 1

(Scores used for Places or Dates that were not considered Filters)

• GeoScore
0.7*bm25places(dplaces,qplaces) + 0.3*bm25belongTos(dbelongTos,qbelongTos) 

• TimeScore
0.7*bm25dates(ddates,qdates) + 0.3*bm25durations(ddurations,qdurations) 



Pseudo Relevance Feedback (PRF)
Query Expansion (QE)

• Rocchio Algorithm adapted for multiple 
fields scoring.
– Base Formula

∑⋅+⋅= dtermWeightqq )(
βα
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– Fields (The same set of fields used in Score function)

– Details of in:
• [Jorge Machado, Bruno Martins and José Borbinha. Experiments with N-Gram 

Prefixes on a Multinomial Language Model versus Lucene’s off-the-shelf ranking 
scheme and Rocchio Query Expansion (TEL@CLEF Monolingual Task). 
ECDL/CLEF, Corfu, Greece, 2009.]
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Results

Official Results

Treceval results using binary relevance  (significance test from 05-DN to 03-DN = 0.0539)

Wrong Results

For 01-DN

And 

03-DN
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* Wrong results reported

in the poster for run

03-DN



Detected Problems

• Sentences are very fine grained …this was 
very restrictive excluding relevant results.

• Combination of Scores using BM25 require, 
at least, Field Score Normalization.
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at least, Field Score Normalization.
– In several topics the score of the places and 

timexes overlapped the keywords.

• The Combination RUN-01 (Sentences and 
Text) boosts the previous problems.



BASE vs Filter or PRF QE

Description and 

Narrative

“DN” RUNS
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Description

“D” RUNS



Filter vs Query Expansion
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Future Challenges

• Find ways to improve Temporal Indexing to include all 
expressions ignored in this experiment.

• Find ways to automatically extract the topic filters.
• Try Paragraphs Context instead of sentences.
• Find ways to create an Unified Score Model or experiment 

Mathematical models already proposed in other areas.
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Mathematical models already proposed in other areas.
• Find a standard way to make GeoTemporal Evaluation. 

– A topic containing the words Where and When can’t be 
processed like a topic setting a place as restriction (Separation 
is needed)

• GeoTime Retrieval should not be only based in Topics and 
Documents or Answers as isolated Results but for 
example evaluate the Traceability/History techniques.



Thank you for your time

Questions…
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Questions…

LGTE - Jorge Machado – GIIW, ECIR 2009



Evaluation
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LGTE Features for Index Fields

• Multi-Indexes Isolation at Field granularity level
– Helps with complex index management

• E.g. Index for temporal expressions
• E.g. Index for keywords

• Transparent Hierarchical Indexes
– Let developer define for example an for documents as 
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– Let developer define for example an for documents as 
parent and a child index for pages combining the 
scores of both of them using the query language 
transparently (paragraph:digital^0.3 text:digital^0.7)

– Using pages as documents and indexing all the text in 
each page produces very big and consequently indexes 
which are hard to maintain.



• LGTE was the official tool used in 
GeoTime task of NTCIR. 

• Is a simple tool based in semantic 
expressions highlighting to help 

LGTE Evaluation Framework

To create experiments …
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expressions highlighting to help 
assessors on the process of create 
judgments.

• Manages Pools of documents and the 
assessments process


