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Introduction
Large-scale engineering projects such as

those performed within the Aerospace

industry produce and store large volumes

of information such as project

requirements, technical design

specifications and test strategies. Many of

these data are stored as unstructured

text. Understanding and managing this

information is important as these data

contain vital information on business and

manufacturing processes. Therefore, this

research proposes an argumentation

based approach to handle design change

management, in which large amounts of

information need be effectively and

efficiently processed. A use case based

within the Aerospace domain has been

developed.
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Argumentation
Argumentation is an interdisciplinary field

applied in various areas such as

philosophy, linguistics, communication,

law and sociology [1]. Computational

Argumentation involves the detection of

various elements of an argument such as

the claim, facts, rebuttals, warrants,

backing and qualifiers as outlined in

Toulmin's influential model of

argumentation [2]. Relationships

between these elements are built by

leveraging natural language processing

and computational reasoning. Important

approaches applied to formalize

argumentation are:

• Classical Logic

• Defeasible Reasoning

• Probabilistic Argumentation

Use Case

An Aerospace use case: Thermoplastics

vs. Thermosets is presented. This use

case compares and contrasts the

rationale for selecting a particular

composite material for the construction of

an aircraft wing applying argumentation

within a PLM setting.

Proposed Solution

Conclusion

By applying an argumentation based

approach we aim to provide decision

support to PLM users by enabling partial

automation of decision capture and

extracting and reasoning with arguments

from unstructured text.
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Unstructured Text in Natural Language

• Requirements Specifications

• Design Documents

• Test Strategies

• Business Objectives

• Marketing Material

• Emails

• Blogs

Counter 

Argument

Extracted Argument

Classified

Argument Extraction

Repository

Identify and Extract Arguments

NLP based tools 

for POS/Parsing 

Document 

Representation -

Similarity Based 

Indexing

Meta-Document

Retrieval

Argument

Argumentation

Argumentation Approach

?

Classic Logic Probabilistic

AnalysisReasoning with uncertainty

Parse Tree

S

NP

Thermoplastics

VP

VBP ADJP

Augment with semantic 

attachments 

NLTK
First Order Logic

Lambda

Computational Semantics

Context Free Grammar

&

Syntactic Analysis

POS/Parsing

Defeasible Reasoning

NNS PP

are
ADJP ADJPCC IN NP

RBR JJ
more durable

and

JJR
tougher

than NNS
thermosets


