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Semantic Relatedness in RE
• Detecting related NL requirements is tricky sometimes!

o Inherent problems due to NL, e.g. ambiguity and incompleteness
o Writing in NL does not adhere to any formalism
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Semantic Frames
• Semantic Frame is defined as a coherent structure

of concepts.
• FrameNet is an implementation of that theory:

o More than 1200 frames.
o Curated by language experts.
o Frame contents: Definition, Core and non-core frame elements,

lexical units and semantic relations with other frames (if any).
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Background



Semantic Frames Cont.
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Word Embedding
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NLP4RE
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Background

“Customizing general NLP techniques
to make them applicable for solving
the problems requirements engineers
face in their daily practice.” [1]

FrameNet Word 
Embedding



NLP4RE Cont.

• We published papers based on Corpus-based 
investigation research for using FrameNet in RE (FN-
RE corpus) [2] [3].

• Also, to investigate ways for measuring Semantic 
Relatedness between Frames from RE perspective.
o Knowledge-based measures (WUP and Path) [4]
o Context-based measure(pre-trained word embedding for SE) [4] 

[5].
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Train Word 
Embeddings
for RE domain

Generate 
Frame 
Embeddings

Measure 
Semantic 
Relatedness
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Proposed Approach

Frame-to-Frame Method



Step 1: Train Word Embedding
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Proposed Approach

1.0 GB of app 
reviews ( > 3m 

reviews)



Step 2: Generate Frame Embedding 
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Step 2: Generate Frame Embedding 
Cont. 
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Proposed Approach



Step 3: Measure Semantic Relatedness
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Proposed Approach



Evaluation Plan
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Evaluation 

SEM-REQ 
manually 
labelled 
dataset

Baseline 
system based 

on Google 
Word2Vec 

Model



I: SEM-REQ Dataset

1. Annotating 1770 requirements pairs from FN-RE 
corpus [2][3] by 3 annotators independently.

2. Validating the dataset 
1. with an average F-score of 77.5% 

3. Harmonisation to produce final dataset of SEM-
REQ.
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II: Baseline System

• Using by pre-trained word embeddings, i.e., 
Google’s Word2Vec model.

• Applying same procedure of measuring semantic 
relatedness(i.e. cosine metric and embeddings 
averaging)
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Preparing the Results
• We compared the F2F method with the baseline 

system by applying each of them to SEM-REQ.
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F1 Scores Comparison
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Examples
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Ongoing Work
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