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Overview

ÅIntroduction

ÅFeature extraction

ÅMachine Learning

ïTraining

ïClassifying

http://clear.colorado.edu/ClearTK



Introduction

ÅSoftware in CSLR
ïPerl, C++, Python, Java, TCL

ïSupports interesting research papers

ïWorks only if you are the person who wrote it sitting 
at the computer that it was developed on.  

ÅWho wants it?
ïStudents, collaborators, industry 

ïnobody

ÅRewriting code that should exist as shared 
infrastructure

http://clear.colorado.edu/ClearTK



Introduction

ÅChanged name to Clear ςneed software that 
reflects name change!

ïDocumented

ïDistributable / Easy to install

ïReusable / Foundational

ïTested

ïUseful

http://clear.colorado.edu/ClearTK



ClearTK

ÅFramework for Statistical NLP
ïWrappers for ML libraries 
ÅOpenNLPMaxent, Mallet CRF, LIBSVM, SVMlight

ïFeature extraction library
ÅWindowed features, syntactic path, ngrams, etc.

ïNo dependence on a type system

ÅComponents
ïCollection Readers (egACE, CoNLL, Genia, PTB, Propbank)
ïChunker, SRL, POS tagging, dictionary matching
ïWrappers
ïindependent of type system in some cases (e.g. chunker 

and tokenizer)

http://clear.colorado.edu/ClearTK



ClearTK

ÅUnit Tests!  
ï195 test suites 
ï2400 assertions
ïсо҈ άŎƻŘŜ ŎƻǾŜǊŀƎŜέ όEclEmma)
ïInfrastructure
ÅHow do you unit test methods of an annotator?

ÅReleased 
ïhttp://clear.colorado.edu/ClearTK
ïVersion 0.9 
Å1.0 expected by end of the summer

ïFree for research-use license
ÅWith source code (linked from javadocs)

http://clear.colorado.edu/ClearTK



Feature Extraction

ÅFeature extractor

ïAnything that returns instances of Feature

ïFeature is a POJO

ÅName

ÅValue

ÅContextual information specified by subclasses

ÅSimpleFeatureExtractor
ïList<Feature> extract( JCas jCas , Annotation 

focusAnnotation )

http://clear.colorado.edu/ClearTK



Simple Feature Extractor

ÅSpanned text extractor
ÅάǘȅǇŜ ǇŀǘƘέ ŜȄǘǊŀŎǘƻǊ
ïHow to get a feature value from an annotation
ïάǇƻǎέΣ άŎƻƴŎŜǇǘκƛŘέΣ 
ïde.julielab.jules.types.Token
ÅάdepRel/head/posTagκǾŀƭǳŜέ

ïLacks ability to query
ÅPos tag where tagsetIdҐ άt¢.έ
ÅLooking for advice about this
ÅWorkaround is write a feature extractor that extracts just 

exactly what you need (easy!)

http://clear.colorado.edu/ClearTK



Window Feature Extractor

Å Initialize with
ï Type from which features are extracted
ï Scope/orientation
ï simple feature extractor

Å Extract with
ï Focus annotation
ï Bounds annotation ςŘŜŦƛƴŜǎ άƻǳǘ-of-ōƻǳƴŘǎέ

Å Example
ï Initialize with 

Å Token.class
Å Start index = 0, End index = 3, Orientation = LEFT
Å ¢ȅǇŜ ǇŀǘƘ ŜȄǘǊŀŎǘƻǊ όǇŀǘƘ Ґ άǇƻǎέύ

ï Extract with
Å Focus = NamedEntityMention
Å Bounds = Sentence.class

Å Other Extractors
ï WindowNGramExtractor
ï BagExtractor
ï NGramExtractor

http://clear.colorado.edu/ClearTK



Feature Extractors

ÅDistance
ÅSyntactic path (type system dependent)
ÅHead word
ÅWhite space
ÅRelative position
ÅProliferators
ïCapitalization
ïCharacter n-gram
ïContains hyphen
ïLower case
ïNumeric type

http://clear.colorado.edu/ClearTK



Machine Learning

ÅInstance

ïFeatures

ïOutcome

ÅClassifier

ïWrapper around ML library

ïT classify (Instance) , T classify(List<Instance>)

ÅTraining data writer

ïWrites instances out in format consumable by learner

ïconsume(Instance), consume(List<Instance>)

http://clear.colorado.edu/ClearTK



Machine Learning

ÅInstance Consumer
ïT consume(Instance),  T consume(List<Instance>)
ïClassifierAnnotatorςdelegates to classify methods
ïTraining data writer  - produces data in format suitable 

for ML model building 

ÅAnnotation Handler
ïTakes an InstanceConsumer
ïHandles logic of 
ÅIterating through annotations of interest
ÅPerforming feature extraction
ÅCalling instance consumer



Example

for each sentence

for each token

extract features for token

create Instance for token

results = consumer.consume (instances)

if results not null

do something with results

Å InstanceConsumer/ AnnotationHandleroptional
ïCan use classifier wrappers and feature extraction libraries without 

these constructs
ïWithout them, we found ourselves writing two versions of the 

annotation handling logic.

http://clear.colorado.edu/ClearTK



Components

ÅChunkerHandler
ïTakes ChunkLabeler(chunks2Labels, labels2Chunks)

ÅCorpora
ïAce 2005, CoNLL2003, CoNLL2005, Genia, PTB, Probank

ÅDictionary term finder
ïFinds exact matches from term list
ïfast 
Å2M terms, 500K words, 8.25 seconds for tokenization, .25 seconds for 

term matching (8K terms matched).  

ïDƻƻŘ ŦƻǊ ŦŜŀǘǳǊŜǎΧ

ÅTokenizer
ïRegex/ space insertion, chunker

ÅSemantic Role Labeling

http://clear.colorado.edu/ClearTK



Future directions

ÅVersion 1.0
ïUnit test, unit test, unit test

ïDocumentation
ÅA fair bit is currently deprecated (or should be)

ïPlan to be backwards compatible from 0.9
ÅRelease notes will detail any incompatibilities

ÅBeyond
ïIntegrate dependency parsing

ïImprove semantic role labeling

http://clear.colorado.edu/ClearTK



Thanks!


