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Aim
• Study the  perform ance  of m odern  NLP techniques  on  extracting  

sem antic regu la ritie s  in  AEC

• Word em beddings  and trans form ers
• word2vec
• BERT
• Sentence  BERT (SBERT)

• The  UK build ing  regu la tions  code  has  been  used  as  a  da tase t
• BRICK Onto logy
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Sem antic Regularities  in  NLP
What?
• Sem antic Regularities : underlying  s tructure  or pa tte rns  tha t exis t in  

the  m eaning  or sem antics  of language

• NLP tasks  exam ples : word  sense  d isam bigua tion , sem antic ro le  
labe ling , and  sem antic s im ila rity es tim ation

Why? 
• Inform ation  Retrieva l

Sem antic re la tedness  a llows  for a  deeper unders tanding  of the  user's  
in ten t, he lp ing  to  m atch  the ir query with  the  m os t re levant conten t.
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word2vec

• Neura l ne twork-based  
approach  to  crea te  word  
em beddings  

• Two m ain  a rch itectures
• Continuous  Bag-of-

Words  (CBOW)
• Skip-Gram

• Lack of context

Im age : Hakim e Öztürk



BERT
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• BERT( Bid irectiona l Encoder Representa tion  from  
Transform ers ) 

• Process  text in  both  d irections  a llowing capture  of context
• Pre tra ined  (110 m illion  words) 
• Fine  tuned  

BERT methodology implementation



Sentence  BERT (SBERT)
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• SBERT a  varia tion  of BERT for sen tences

Sentence  BERT m ethodology im plem enta tion



Sem antic regula rities  in  the  build ing  
regula tions  text

• Relation specific vector: (word_a : word_a′) and (word_b : word_b′)
• “kind is to queen as man is to woman”
• “room is a type of space as door is a type of fitting”

arg max 𝑤𝑤𝑜𝑜𝑟𝑟𝑑𝑑_𝑏𝑏′∈𝑊𝑊(𝑠𝑠𝑖𝑖𝑚𝑚𝑖𝑖𝑙𝑙𝑎𝑎𝑟𝑟𝑖𝑖𝑡𝑡𝑦𝑦(𝑤𝑤𝑜𝑜𝑟𝑟𝑑𝑑_𝑏𝑏′, 𝑤𝑤𝑜𝑜𝑟𝑟𝑑𝑑_𝑎𝑎′ − 𝑤𝑤𝑜𝑜𝑟𝑟𝑑𝑑_𝑎𝑎 + 𝑤𝑤𝑜𝑜𝑟𝑟𝑑𝑑_𝑏𝑏))
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Data  Se t

GitHub Link: h ttps ://g ithub .com /sa lom ena/Word-Em beddings -/tree /Sem antic-re la tionships  

• BRICK Ontology as  ground tru th
• 100 sentences  



GitHub Resources

NLP Pipe lines Brick enabled  ground t ru th



Results  and  conclus ions  
Quant ita t ive Qualita t ive  (w ord2vec)

t-SNE visua lisa tion  of the  word  “e lectricity”

Model Accuracy(%)

word2vec 61.35%

Pre-tra ined  BERT 54.6

Fine-tuned  BERT 80%

Sentence  BERT 100%



Results  and  conclus ions  

Sentence  BERT



Future  work 
Regula tions

IfcElem ent

em bedding 
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THANK YOU QUESTIONS ARE 
WELCOMED
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