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WHAT IS DATA TO TEXT WHAT IS DATA TO TEXT 

The situation
Massive numerical data produced by machines
Quasi-contiuous sensor data over time lines 
Selection of interesting data constellations 
System (Arria) gives a natural language summary

Motivation  
Human inspection of data tedious
Experts are discharged of routine tasks, concentrate on assessment
Text summaries are an alternative, may be superior to visual display of data

Application areas
Medicine ("Baby talk") 
Meteorology 
Geology 

https://www.arria.com
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A CONSENSUS ARCHITECTURE A CONSENSUS ARCHITECTURE 

Signal analysis
Analysing numerical and other data

(e.g., measures of body functions, medication treatments) for patterns
Looking for trends

Data interpretation  
Identifying more complex (domain-specific) messages from patterns and trends
Identifying causal and other relations between messages

Document planning
Deciding which messages should be mentioned 
Creating a document and rhetorical structure around messages

Microplanning and realization 
Building an actual text for the document plan
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SIGNAL ANALYSIS SIGNAL ANALYSIS 

Functionality
Building symbolic expressions out numerical data
Standard signal analysis algorithms for specific pattens
Examples: Short-term changes (spikes, steps)

Long-term changes (values in- or decreasing over time)
Artifacts (corrupted data)

System developer capabilities required
Understand the (standard) signal analysis algorithms
Understand the domain well enough
Understand the way humans talk about the domain
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PATTERN ONTOLOGY IN THE GAS TURBINE DOMAIN PATTERN ONTOLOGY IN THE GAS TURBINE DOMAIN 
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DATA INTERPRETATION DATA INTERPRETATION 

Functionality
Map basic patterns and events into messages and relationships 

typically used in communication about the domain
In some domains, basic pattens define level of communication

-> no data interpretation needed (e.g., marine forecast)

Tasks to be accomplished
Message building

e.g., "heart rate temporarily too low" for downward spikes below 100
Assessing degrees of importance

e.g., depending on duration of a pattern
Inferring relations

e.g., causality as instances of (causal) domain rules
associations as temporal cooccurrence
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ARRIA - OVERALL ARCHITECTIRE ARRIA - OVERALL ARCHITECTIRE 

Problems with traditional generation systems 
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EXAMPLE BABY TALKEXAMPLE BABY TALK
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EXAMPLE GAS TURBINEEXAMPLE GAS TURBINE
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A SAMPLE GAS TURBINE REPORTA SAMPLE GAS TURBINE REPORT
(SYSTEM SUM-TIME-TURBINE)(SYSTEM SUM-TIME-TURBINE)
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A COMPARATIVE EVALUATIONA COMPARATIVE EVALUATION

Subject groups (35 subjects in total, each subclass represented equally)
senior (s)/junior (j) doctor or nurse

Tested versions
visual graphics (G), human generated (H), computer generated (C)
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OVERALL RESULTOVERALL RESULT

Performance in decision making based on report
Computer-generated text as effective as visual display  
Human texts are superior to the other versions 
-> NL text is a better modality than visual display
-> Computers are competitive, but still require improvement

Some sources for improvement 
No context in on assessment scores which content selection is based on 
Additional adaptation to target action (communicative purpose) possible
Temporal order to always conveyed unambiguously 

(better sentence planning required)
Incorporation of meta-knowledge (gas turbime domain)
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