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Info Extraction 1 — Marked text
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Info Extraction 2 — Database
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Info Extraction from unstructured text
• How to query masses of text accurately?
• How to perform automated pattern discovery?

• Example projects: IE of
neuroscience articles on
tracing rat brain structure

• IE of news articles for
Special Ops Command

• IE of public responses to
Fed Gov regulation writers
(EPA, DOT)…
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Geospatial vector / image fusion

Control point
detection

Intermediate 
control points

Filtering
technique

Final
control points

Conflation
(triangulation +
rubber-sheeting)

Fusion challenges:
 Different geographic projections
 Data collected at different scales
 Corrected using different elevation models
 Today this is addressed by:

– Manually identifying control point pairs
– Applying conflation techniques
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Exploiting online sources to accurately
identify and label structures in imagery

Constraint Satisfaction
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Los Angeles County Assessor’s site Property Tax records Data extracted from online site

Address # unitsArea(sq ft)Lot size
642 Penn St 3 1793 135.72 * 53.33 
604 Palm Ave 1 884 69 * 42
610 Palm Ave 1 756 66 * 42
645 Sierra St 1 1337 120 * 62
639 Sierra St 1 1408 121*53.5

Address Latitude Longitude
642 Penn St 33.923413 -118.409809
640 Penn St 33.923412 -118.409809
636 Penn St 33.923412 -118.409809
604 Palm Ave 33.923414 -118.409809
610 Palm Ave 33.923414 -118.409810
645 Sierra St 33.923413 -118.409810
639 Sierra St 33.923412 -118.409810

Street vector data
Corrected Tiger line files 

Geocoded Houses
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Geospatial data retrieval

– Structured data:
databases

– Semi-structured data:
web pages

– Spatial Data:
• Vector data: points,

lines, polygons, …
• Images: satellite,  and

aerial imagery
• Maps

– Text documents
– Audio & Video: TV &

Radio on the web

Heracles: Framework to integrate heterogeneous data
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KOJAK Group Finder overview
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Results at a glance

Very HardHardMediumDataset Characteristics

1.00 (0.84)--#of groups accuracy

23 sec--Speed (avg. CPU time per group)

1st place TIE-
level group
detection

1st place TIE-
level group
detection

1st place
combined

score
Evaluation Performance

0.97 (0.74)0.93 (0.73)-Group refinement f-value
(best/avg.)

0.96 (0.69)0.98 (0.81)-“Bad guy” detection f-value
(best/avg.)

0.77 (0.50)0.87 (0.68)0.60 (0.51)Group detection f-value
(best/avg.)

O(10,000,000)O(1,000,000)O(100,000)Maximum #of Links

O(100,000)O(10,000)O(10,000)Maximum #of Entities

IET Y3IET Y2.5 IET Y2Datasets
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Learning entailments  (VerbOcean)

• Goal: Automatically learn relationships between verbs referring to
temporally disjoint events that co-occur

• See http://semantics.isi.edu/ocean/

Example:
temporal

entailments
from design to
manufacture

(Chklovski and Pantel 2004; Pantel 2005)
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Approach
• Manually built 35 lexical patterns that signal

some kind of entailment
• Learning in three steps:

1. Identify pairs of highly associated verbs co-
occurring frequently on the Web using DIRT
(Lin and Pantel 2001)

2. For each verb pair
• apply patterns
• calculate score for each possible semantic

relation
3. Compare strengths of individual semantic

relations; output a consistent set
• prefer the most specific and then strongest

relations

 

SEMANTIC 

RELATIONS 
 Patterns 

similarity (4) X ie Y 

Xed and Yed 

strength (8) 

X even Y 

Xed even Yed 

X and even Y 

Xed and even Yed  

enablement (4) 

Xed * by Ying the 

Xed * by Ying or 

to X * by Ying the 

antonymy (7) 

either X or Y 

either Xs or Ys 

Xed * but Yed 

happens-before 

(12) 

to X and then Y 

Xed * and then Yed 

to X and later Y 

to X and subsequently Y 

Xed and eventually Yed 

 
• Obtained 29,165 verb pairs (entailments):

– Applied DIRT to 1.5GB newspaper corpus
– 4000 verb pairs per day on a single machine, 40 days
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Goals
• DHS faces a massive problem:

– There is too much information…
– in multiple media…
– it’s undifferentiated: the good stuff is mixed with the trash

• So:
– 1. ‘Homogenize’ the data: convert it into a single

unambiguous format/formalism, using medium-specific
feature extraction/annotation technology

– 2. Analyze the data: identify recurrent patterns of interest
across all the data, regardless of original medium, using
data mining and machine learning technology

and then embed the results:
– in well-engineered systems
– with large databases
– and with supportive interfaces
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CKID Mission

• Research: Perform high-quality research in
– information extraction and homogenization
– data mining analysis and pattern learning

of information in multiple media:
– text, geospatial data, speech, social networks, etc.

• Tech transition: Collaborate closely with researchers
in National Laboratories to tackle real problems and
transition solutions into larger systems:
– e.g., Los Alamos, PNNL, Lawrence Berkeley Labs

• Education:
– train students (esp. minority students) in R&D
– organize workshops, teach seminars, etc., in selected areas
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Chalupsky (ISI)
Adibi (ISI)

McLeod
(USC) and
Chalupsky

(ISI)

CKID

Feature
extraction

from images

Feature
extraction and
homogenization

Analysis
and mining



KDC i

Principal focus areas
• Program areas: Information Management and

Knowledge Discovery and Mathematical Foundations
• Our strengths:

– Automated analysis of large amounts of data in various media,
with output in the form of semantic graphs

– Data integration and data fusion at the semantic level, after
(semantic) feature extraction

– Scalable algorithms for IR and analysis on semantic graphs,
especially for automated discovery of complex relationships
between nodes

– Models for detection and discovery on semantic graphs, using
mathematically founded pattern recognition algorithms

– Algorithms for unstructured text analysis and NLP for IE of
complex concepts

– Data validation and uncertainty quantification, through semantic
knowledge-based inference and information theoretic measures
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CKID Organization Structure

Eduard Hovy
Director and PI

Patrick Pantel
Co-PI and Deputy Director for ISI and

Geosemble

Dennis McLeod
Co-PI and Deputy Director

for USC

Dennis McLeod
Grad student

Databases

Shri Narayanan
Grad student

Speech

Craig Knoblock
Cyrus Shahabi

Geospatial data

Patrick Pantel
Andrew Philpot

shared grad student
Pattern learning

Hans Chalupsky
Tom Russ

50% grad student
Knowledge-based inference

Jafar Adibi
50% grad student

Social networksEduard Hovy
Patrick Pantel
Andrew Philpot

Shared grad student
Text 

Advisory
Board

Center Coordinator
Other DHS Centers

National Labs
IMSC

CREATE

Andrew Philpot
System integrator
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Contact info

Center for Knowledge Integration
and Discovery

University of Southern California
www.ckid.org
Eduard Hovy
hovy@isi.edu


