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Background

Motivation

Research Questions

v Reduce misinterpretations and miscommunication of requirements
v Bridge a research gap between requirements and computer-aided 

Design analysis

• This study will introduce an AI user interface, which can identify and trace 
engineering changes for performing up- and downstream analysis 
between requirements and CAD models. 

• By grouping requirements as topics and CAD components into 
subassemblies, the user interface would realize and identify product 
components with related requirements and CAD parts. 

• The results will validate with existing requirement management tools for 
various industrial datasets and be interpreted by domain experts to 
ensure consistency with design intent across domains.

Can topic models convert requirement documents 
to a set of topics?

Can clustering algorithms group CAD models as a 
number of subassemblies?

How many system requirements for CAD model 
relationship can be realized through generated 
topics and subassemblies?

Requirements

Latent Topics

Engine

Transmission
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• Keep records of maintenance…
• Operating limitations - catalyst 

pressure drop and inlet 
temperature….

• When 2nd gear is selected, the 
driven shaft output should be 1900 
+- 200 rpm…

• When 3rd gear is selected, the 
driven shaft output should be …

Clustered Requirements

⋮

CAD Models as Graphs

Hypothesis (1): Different topic models can be 
explored to generate a number of necessary topics. Hypothesis (2): Certain merging criteria can 

determine the optimal number of subassemblies.
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Geometric Models

Hypothesis (3): By using various products (datasets), the 
topic & subassembly relationship can be verified or 
realized based on their functionalities.
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