
CIB W78 - LDAC 2021:
Workshop on 

BIM-based 
Model Checking

Natural Language Processing for 
Building Code Interpretation: 

A Systematic Literature Review

School of Computer Science, 
The University of Auckland, 

Auckland, New Zealand

Stefan Fuchs, sffc348@aucklanduni.ac.nz
Robert Amor, trebor@cs.auckland.ac.nz

15/10/2021



Building code 
compliance
• A – General Provisions
• B – Stability
• C – Protection from fire
• D – Access
• E – Moisture
• F – Safety of users
• G – Services and facilities
• H – Energy efficiency



Conventional Model Checking

Compliance checking and rule parameters in Solibri (2021)



Research questions

1. How can NLP technologies support or automate the interpretation of building 
regulations? 

2. What technologies were used for the interpretation tasks and how well did they 
perform? 

3. What level of automation can be achieved for the computerisation of building 
regulations? 



Methodology

Initial database records: 1,962

________________________________

Relevant database articles: 34

Backwards snowballing: 2

Author search: 5

________________________________

Included articles: 41



Literature analysis

Ø Natural language processing (included)
Ø Structured information processing (excluded)
(x)  Number of studies focusing on a task



Literature analysis

Acceptable Solutions and Verification Methods For New Zealand Building Code Clause D1 Access Routes 
(Ministry of Business, Innovation and Employment, 2017)



Literature analysis

Legal document representation based on Lau & Law (2004)



Literature analysis

Tokenizer (NLTK):

Stop word removal (NLTK):

Porter stemmer (NLTK):

['Accessible', 'routes', 'shall', 'be', 'provided', 'to', 'give', 'direct', 'access', 'to', 'the', 'principal', 
'entrance', 'to', 'the', 'building', 'where', 'practical', '.’] 

['Accessible', 'routes', 'shall', 'provided', 'give', 'direct', 'access', 'principal', 'entrance', 
'building', 'practical', '.’] 

['access', 'rout', 'shall', 'provid', 'give', 'direct', 'access', 'princip', 'entranc', 'build', 'practic', '.'] 

Accessible routes shall be provided to give direct access to the principal entrance to the 
building where practical.



Literature analysis

Source: Song et al. (2018)
Classified categories used in this paper are highlighted



Literature analysis

Qualitative

Descriptive

Quantitative

Simple

Moderate

Complex

Simple

Moderate

Complex

Simple

Moderate

Complex

Clustering building codes (R. Zhang & El-Gohary, 2021)



Literature analysis

Dependency parsing and part-of-speech tagging (spaCy): 



Literature analysis

Semantic information elements (J. Zhang & El-Gohary, 2016)



Literature analysis

Input:

Output:

Natural language generation to evaluate semantic information 
elements (R. Zhang & El-Gohary, 2020) 

Subject: accessible route

Compliance checking attribute: clear width

Deontic operator indicator: shall

Quantitative relation: no less than

Quantity value: 1200

Quantity unit: mm

The clear width of an accessible route shall be no less than 
1200 mm.



Literature analysis

LegalRuleML example based on Dimyadi et al. (2020) 



Literature analysis

Source: Guo et al. (2021)



Gaps in research

Insufficient 
regulation context

No public data sets Scalability vs 
accuracy

Expanding beyond 
quantitative textual 

requirements

Standardising 
quality assurance
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