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Introduction
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User eXperiene (UX)

User Interface (UI)

Literature
User-Centered Design 

(UCD)

• Eike Schäffer, Sara Shafiee, Tobias Frühwald, and Jörg Franke, ‘A 
development approach towards user-centered front-ends for 
knowledge based engineering configurators: a study within 
planning of robot-based automation solutions’

• Enrico Sandrin, Alessio Trentin, Chiara Grosso, and Cipriano Forza, 
‘Enhancing the consumer-perceived benefits of a mass-customized 
product through its online sales configurator: An empirical examination’ 

• Alessio Trentin, Elisa Perin, and Cipriano Forza, ‘Increasing the consumer-
perceived benefits of a mass-customization experience through sales-
configurator capabilities’

Graphic User Interface 
(GUI)
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Introduction
State of the art

Product Knowledge

Manufacturing Perspective

Engineering Perspective

Customer Perspective

User-oriented description of the attributesCONFIGURATOR
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Framework
Introduction

Problem 
statement

Problem 
specification

Problem 
solution

Design Thinking
- User-centered

- Problem-driven

- Solution-based

Understand and 
empathize with the 

user

- Agile methodDesigns council

- Focused on people

- Not mutually 
exclusive with other 
methodologies (e.g., 
SCRUM)
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Framework
Step 1 (Strategy: Discern)

Research

Discern 

Problem 
statement

Strategy Gather Information

> Product portfolio (parts, engineering)

> Customer information

> Empathize with the user

› Observe the current process

› Structured Interviews

> Reduced number of iterations: The user is actively involved and 
considered throughout the configurator development.

> Greater insight on project scope: Empathize with the user.

> Better comprehension of features: Observation.

> Improve understanding of UI requirements already in early 
stages.
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Framework
Step 2 (Strategy: Synthesize)

Conceptual 

Modelling

Synthesize

Problem 
specification

Strategy Scope the problem

> Represent knowledge subset

> Depict user-oriented perspective

> Conceptual modeling

> More robust model (reduce complexity and 
dependency)

> Enables targeted UI

> Capture user-oriented description of 
the attributes

> Reduce input attributes

> Less time spent on the configuration
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Attribute 1 (A1.1, A1.2, A1.3)

Attribute 2 (A2.15..A2.30)

Attribute 3 (A3.0, A3.1)

Attribute ℕ

+

+

-

+ 

~ A1.3 

~ A2.20 

~ A3.1
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Conceptual modeling
Introduction

VIEW

SUB-ASSEMBLY

ASSEMBLY

Product Variant Master (PVM) model

Characterization of attributes 
according to user view

( + ) Required input from the user

( - ) Hidden or only readable for  
........the user 

Default value = Most common
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Conceptual modelling
Case study and results

Case study:

> Building configurator (currently simple)

Building parts: Components 
depend on 

Measurements: Attributes

> Reduce complexity in the model

> Targeted UI

5
6
0
0

5
3
0
0

5300 5600

25 m2

10 m2

10 m2

30 m2

Before

After

(+) outerCorners : User sum of ℕ outerCorners

(+) innerCorners : User sum of ℕ innerCorners

(+) area : User sum of ℕ areas

(-) area: ℕ wallDirection(+), ℕ wallsLength (+)

(-) outerCorners : ℕ wallDirection (+)

(-) innerCorners : ℕ wallDirection (+)

Case example simplification

wallWidth [200, 300, 400] mm ~300

UI: “simple” → (-) wallWidth

UI: “advanced” → (+) wallWidth

(ℕ 3 inputs)

(ℕ 2 inputs)

› Reduce time spent generating 
BoMs and Quotes

› Reduce errors

› Simple

› Advanced

10
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Framework
Step 3 (Development: Prototype)

Configurator 

prototype

Prototype

Problem 
specification

Development

> Time spent on prototyping is 
reduced.

Prototype

> From low fidelity mockups...

> ... to high fidelity prototypes.

> Improved communication 
with user.
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Framework
Step 4 (Development: Implement)

Problem 
solution

Configurator 

test

Implement

Development

> Identify missing detail specifications that 
could be neglected.

Test

> E.g., workshops
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Conclusions
Results from case study

> Wider configuration acceptance (Avoid potentially reluctant users): Increased users’ involvement in the 
configurator development.

> Time spent creating BoM and quotes is reduced by 75% for the advanced UI and by 88% for the simple UI: 
Fewer inputs are required, and the model complexity is reduced, providing a more robust design (less 
dependency between attributes).

> Potentially wrong choices are avoided due to default values use and a users’ increased understanding of 
the configurator.

> Targeted UIs are enabled due to default values and the identification and simplification of inputs required 
from the user.

> Reduce resources for implementing configurators. More time is spent in the strategy phase of the 
configurator development, but this is more than  compensated in the implementation/development phase



DTU Management17 September 2021 Integrating User-Centered Practices in Configuration Systems Development: Framework and Conceptual Modelling 14

Conclusions
Recap and Further work

UCD approach 
(user involvement)

User-oriented description of 
attributes (model)

Greater focus on configurator user (empathize) 
and configurator itself

> Framework and conceptual model could only be relevant for complex and highly engineered products. 
Further work will give better insights.

> Can this approach be embedded in standard configuration systems software?
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Thank you for your attention

Any questions or comments?
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