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Who are we? 
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Patricia Charlotte 

Rebecca Camille 



Introducing Dan  

http://www.artofmanliness.com/2009/11/11/so-you-want-my-job-archaeologist/ 
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« Archaeology is a process, and a very 
methodical one at that. »  
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« Archaeology is a destructive science » 
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«  Managing an active dig site is like 
trying to keep multiple plates spinning 
at once. » 
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Excavation 
team 

Drawers 

Photographer Technicians 

Geophysicist 



Introducing Villa Magna 
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Experiences are all around us 

Annual 
Reports 
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Experiences are all around us 

Emails 
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Experiences are all around us 

ISO 
Standards 
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Experiences are all around us 

Documentation 
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Experiences are all around us 

Medical 
Narratives 
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Outline 

• Introduction 

• Related works 

• Solution  

• Validation in Archaeology 

• Conclusion 
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Context 

http://fluxicon.com/blog/2011/05/transparency-the-greatest-benefit-of-process-mining/ 
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How to use natural language sources for producing 
structured knowledge as process instance models?  
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Definitions 

Process 
Mining 

Activity 

Process 

Process 
Instance 

Process 
Model 

17 



Challenges 
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• Lack of structure 

• Ambiguity 

• Discourse flow vs. Process flow 

• Activity identification 

• Agent / Object identification 

• NLP related issues 

 



Related literature 
Paper Input Output Method 

Thorne et al. 
(2013) 

Clinical 
documents  

Process 
fragment  

• NLP techniques 
• Supervised method  

Gonçalves et al. 
(2010) 

Narratives of 
process workers  

Process 
models  
 

• NLP techniques 
• External domain 

knowledge 

Ghose et al. 
(2007) 

Corporate 
documentation  

Proto-
models 
 

• NLP techniques  
• External domain 

knowledge 
• Templates matching 

Friedrich et al. 
(2011) 
 

Text of business 
processes  

Process 
models 

• NLP techniques 
• Unsupervised method  
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Our solution 

Input:  

text of any 
process 
instance 

Method:  

No domain 
knowledge  

Unsupervised 
method  

NLP techniques 

Output: 
process 
instance 
model 

Angle: verbs semantics 
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NLP Parser 

• Stanford Parser 
 

(  
 All archaeological features were recorded in plan  
  (  
   using a Leica 1200 series SmartRover GPS  
  )  
 and surveyed in accordance with CA Technical 
 Manual 4 Survey Manual (2012)  
) 
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Verb semantics 

« The archaeologist directed a survey. » 

 

 

 

 

 

 

 

VerbNet WordNet 

 

NP.Agent Verb 
NP.Location 

 

Somebody Verb 
Something 

 

transitive & active Verb Knowledge Base 
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ActivityMiner 

 

• VerbNet + WordNet => Verb Knowledge Base 

Parse 
sentence 

Identify 
verbs 

Identify 
objects 
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Example 
(ROOT 

  (S 

    (NP (DT All) (JJ archaeological) (NNS features)) 

    (VP (VBD were) 

      (VP 

        (VP (VBN recorded) 

          (PP (IN in) 

            (NP (NN plan))) 

          (S 

            (VP (VBG using) 

              (NP (DT a) (NNP Leica) (NNP 1200)  

               (NN series) (NNP SmartRover) (NNP GPS))))) 

        (CC and) 

        (VP (VBN surveyed) 

          … 

Output: Activities 

Record feature 
Use Leica_series_Smartover_GPS 
Survey feature 24 



ActivityRelationshipMiner 

• Rules Matching Mechanism: 

– If … then / When 

– And / Or 

 

Encode 
sentence 

Form pairs 
of verbs 

Match 
rules 
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Example 

 

• “… All archaeological features were recorded 
in plan using a Leica 1200 series SmartRover 
GPS and surveyed in accordance with CA 
Technical Manual 4 Survey Manual (2012)… “ 
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Example 
 

(S … 5.VBN … (S 6.VBG … ) and 7.VBN … .)  

Pairs:  

– 5.VBN … 6.VBG 

– 5.VBN … and 7.VBN 

 

Output: Process Instance Fragment 

(5 || 6) -> 7 27 

1.VB/VBD/VBN … 2.VBG  => 1||2 
1.VB/VBD/VBN/VBG … and … 2.VB/VBD/VBN/VBG => 1->2  



Solution overview 
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Verb 
Base 

Rule 
Base 



Validation - Villa-Magna Project 
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Validation 

• Activities: 

– Correctness, Completeness 

 

• Process instance model: 

– Correctness, Comprehensiveness, Utility 
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Validation  

• 34 activities found: 

– 4 false positives 

– 3 wrong names 

– 1 missing activity 
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1. carry_out excavation 
2. use technique_of_context_area_excavation 
3. codify technique_of_context_area_excavation 
4. strip topsoil 
5. trowel deposit 
6. define uppermost_layer 
7. define unit 
8. plan uppermost_layer 
9. plan unit 



Validation Comprehensiveness

UtilityCorrectness
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Lessons learnt 

+ 
– High precision of ActivityMiner 

– Satisfactory process instance model 

– Comprehensive process instance model 

 

- 
– Process instance model only 

– Sentence ordering 

– Sparse conditionality 
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Takeaways 

• Problem 
– Frequent, recurrent and difficult 

 

• Solution 
– Unsupervised, NLP-based, no domain knowledge 

– Focus on verb semantics 

 

• Further 
– how to create process models? 
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