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Overview

•• Why evaluation?Why evaluation?
•• Information retrieval system evaluationInformation retrieval system evaluation

•• TREC TREC –– Text REtrieval ConferenceText REtrieval Conference
•• Multimedia retrievalMultimedia retrieval

•• Evaluation of clinical systemsEvaluation of clinical systems
•• Objectivist and subjectivist approachObjectivist and subjectivist approach
•• Verification, validation, assessment of human factors, clinical Verification, validation, assessment of human factors, clinical 

effectseffects

•• Current needsCurrent needs
•• ConclusionsConclusions
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Evaluation

•• Measure the performance of an algorithm/programMeasure the performance of an algorithm/program
•• Possibility to show progress in a discipline of researchPossibility to show progress in a discipline of research

•• Without standardized evaluation not much can be shownWithout standardized evaluation not much can be shown
•• Propagate the use of a system (arguments)Propagate the use of a system (arguments)

•• Benchmarks can lead to large improvementsBenchmarks can lead to large improvements
•• Text retrieval, compression, etc.Text retrieval, compression, etc.
•• There are also a few negative effectsThere are also a few negative effects

•• Evaluation of systems in clinical practice has many Evaluation of systems in clinical practice has many 
different aspectsdifferent aspects
•• Hard factorsHard factors
•• Soft factorsSoft factors
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IR system evaluation

•• Standardized evaluation since the early 1960sStandardized evaluation since the early 1960s
•• System comparisons since 40 yearsSystem comparisons since 40 years

•• Standard data setsStandard data sets
•• Standard performance measuresStandard performance measures

•• Economically interesting areaEconomically interesting area
•• American case lawAmerican case law
•• Digital librariesDigital libraries
•• DoDDoD

•• TREC is a standard since 1992 (performed by the NIST)TREC is a standard since 1992 (performed by the NIST)
•• Much money is availableMuch money is available
•• Many analyses of data have been performedMany analyses of data have been performed
•• Several different tasks have been introducedSeveral different tasks have been introduced
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TREC (circle of events)

Call for
participation Task 

definition

Document
procurement

Topic 
definition

IR
experimentsRelevance 

assessments

Results
evaluation

Results
analysis

TREC
conference

Proceedings
publication

6

TREC

•• Very large databases using millions of textual documentsVery large databases using millions of textual documents
•• RealisticallyRealistically--sizedsized
•• Old databases for testing, but new database for evaluation each Old databases for testing, but new database for evaluation each 

yearyear
•• Large number of varying query tasks/topics (200)Large number of varying query tasks/topics (200)
•• Human assessors for ground truthHuman assessors for ground truth

•• Expensive but the only solution, pooling helpsExpensive but the only solution, pooling helps

•• THE standard in the fieldTHE standard in the field

•• Results of systems are published every yearResults of systems are published every year
•• Conference itself takes places before the publication of Conference itself takes places before the publication of 

the resultsthe results
•• Choice of presentations is not based on the performance Choice of presentations is not based on the performance 

but mainly on originalitybut mainly on originality
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Results of TREC

•• Improvements in the domain can be shownImprovements in the domain can be shown
•• Performance more than doubled over less than ten yearsPerformance more than doubled over less than ten years

•• «Friendly» meeting to compare different technologies«Friendly» meeting to compare different technologies
•• Generation of large amounts of test dataGeneration of large amounts of test data
•• Many statistical tests on problems and advantages of the Many statistical tests on problems and advantages of the 

evaluation measures and methodsevaluation measures and methods
•• Inclusion of various domainsInclusion of various domains

•• Video retrievalVideo retrieval
•• Query answeringQuery answering
•• Web searchingWeb searching
•• MultiMulti--language retrievallanguage retrieval
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Multimedia retrieval system evaluation

•• Similar to the evaluation of text retrieval systemsSimilar to the evaluation of text retrieval systems
•• Less economic and military interestLess economic and military interest
•• No databases available free of chargeNo databases available free of charge
•• More subjectivity in similarity assessmentMore subjectivity in similarity assessment

•• Efforts on the wayEfforts on the way
•• Creation of reference databases (free of charge)Creation of reference databases (free of charge)

•• Including ground truth and query tasksIncluding ground truth and query tasks

•• Research on performance measuresResearch on performance measures
•• http://www.benchathlon.net/http://www.benchathlon.net/

•• No accepted standard to evaluate systemsNo accepted standard to evaluate systems
•• No comparison between any two systems is possibleNo comparison between any two systems is possible
•• Advances in the field cannot be shownAdvances in the field cannot be shown
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Evaluation of clinical systems

•• There is no real standard and a standard will be hard to There is no real standard and a standard will be hard to 
find due to large variety and number of people involvedfind due to large variety and number of people involved
•• Much literature on evaluationMuch literature on evaluation

•• ObjectivistObjectivist
•• Definition of a gold standard with which all systems are Definition of a gold standard with which all systems are 

comparedcompared
•• Quantitative measuresQuantitative measures

•• This assumes an agreement on important system propertiesThis assumes an agreement on important system properties

•• SubjectivistSubjectivist
•• Qualitative measuresQualitative measures
•• Assumes that different contexts and observers have varying Assumes that different contexts and observers have varying 

opinionsopinions
•• This is often necessary for complex clinical systemsThis is often necessary for complex clinical systems
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Evaluation of clinical systems (2)

•• VerificationVerification
•• Is the system build correctly and does it what we want it to do?Is the system build correctly and does it what we want it to do?
•• Already during design phaseAlready during design phase

•• ValidationValidation
•• Is the system leading to the correct results?Is the system leading to the correct results?
•• Comparison with a gold standardComparison with a gold standard

•• Assessment of human factorsAssessment of human factors
•• Will the system be accepted and used?Will the system be accepted and used?
•• Measurement of user satisfactionMeasurement of user satisfaction
•• User interfaceUser interface

•• Clinical effectsClinical effects
•• Length of patient stay, morbidity, resources usedLength of patient stay, morbidity, resources used
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Conclusions

•• Evaluation is absolutely necessary in all research Evaluation is absolutely necessary in all research 
domainsdomains
•• To show progress and to have arguments for the use of certain To show progress and to have arguments for the use of certain 

programs or technologiesprograms or technologies

•• Clinical evaluation of imaging systems are complex to Clinical evaluation of imaging systems are complex to 
pursuepursue
•• Large number of people involvedLarge number of people involved
•• More than just a technical proofMore than just a technical proof
•• Human factors are extremely important for the success of a Human factors are extremely important for the success of a 

methodmethod
•• We can learn from other domainsWe can learn from other domains

•• Standard databases and ground truths need to be Standard databases and ground truths need to be 
created, clinically useful tasks need to be definedcreated, clinically useful tasks need to be defined


