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Haptic Interaction Design

s that phase of product development where
the interaction with a product
that occurs through touch and manual control

IS designed
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OKey steps in new product development

Idea generation

. Concept Design

Concept Design
Evaluation

Product Design
Specification
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VOC

collection

Idea generation

How to capture VOC and

users needs, which are
often tacit (expressed without

words)

Users needs
analysis

.. Concept Design
Evaluation

Product Design

Specification
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(UKey steps in new product development

Idea generation

"

Concept Design

-

How to perform a concept

evaluation as a quick, ~ Concept Design
inexpensive and reliable way of SEIEE
measuring user’s attitude vs new

product concept, performed at the

early stage of product

development.

Product Design
Specification
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(UKey steps in new product development

Idea generation

)

Concept Design

How to map the product | Concept Design
behaviour assessed by the Evaluation

users into engineering
specifications for generating the V

preferred behaviour. - Product Design
- Specification

I’
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U Proposed Methodology: IVP

Idea generation

Concept Design

Use of interactive Virtual .
Concept Design

Prototyping as an Evaluation
anticipation/prediction of a
product, including its usage. A3
Product Design
Specification
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Interactive Virtual Prototyping: what it is

* Anticipation of a product

— VP creates stimulus material that enables users to experience
a new product well before it exists in reality

* |VP allows experience prototyping, which is a method
that focuses on how a task or a situation is experienced
with the main purpose

— to gain understanding of users and their experiences in a real/
realistic world context and

— to evaluate and communicate design ideas

* VP is an extremely powerful methodology&tool in
gaining user insights early in the design process
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C

methodology

Design elements
selection

Virtual Product
1 model generation

iVP & MM model
implementation

iVP
Testing

M. Bordegoni, U. Cugini, F. Ferrise, J. Lizaranzu, Politecnico di Milano

interactive Virtual Prototyping — IVP

Product concept
design evaluation




Traditional Design Flow

Virtual Interactive Multimodal
Prototype Virtual Prototype Environment
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VP methodology

Design elements
selection

Virtual Product
model generation

iVP & MM model
implementation

Virtual Product
Testing

Product concept
design evaluation
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O Virtual Product Testing

A
TECHNOLOGICAL LIMITATIONS

IMPLEMENTATION COMPLEXITY

IMPLEMENTATION COST

FIDELITY EFFECTIVENESS

R ——
CORRELATION SPACE
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VP methodology

Design elements
selection

Virtual Product
model generation

iVP & MM model
implementation

Virtual Product
Testing

Product concept
design evaluation
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Traditional Design Flow

Interactive Multimodal
Virtual Prototype Environment
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What influences the Performance
Skill level
Task performance

Learning efficiency

Usability
Reliability
Comfort

Potential Customers Impressions
— Satisfaction
— Feelings

— Emotional involvement/
engagement

Empathy (emotional relationship)
Perceived product quality
Expectations satisfaction




), Evaluation methodology

Objective

evaluation

—  MEASUREMENTS <€

Perceptual

Feedback /8\

Evaluation 0%

0 Interactive User
Use

v —>

Questionnaires <

Subjective
evaluation
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O Measurement methods:
Performance

Behavioral data: pressure, posture, movements
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) Measurement methods:
Emotional engagement

Appraisal:
Conscious or

Unconscious
Some culture-specific
Some person-specific

Emotion Trigger: Emotional Responses:
an event Physiological changes
Some universal Facial expression,
Some culture-specific Voice, Behaviour,
Some person-specific Thoughts

Subjective feelings
Posture, Verbal coherence
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OKey steps in new product development

Idea generation

1

WAELN £ v

Concept Design

2
-

Concept Design
Evaluation

Product Design
Specification
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Traditional Design Flow

New interaction

Virtual o Multimodal
Prototype modalities Environment
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User experience - driven design




()(ey steps in new product development

Idea generation

. Concept Design

Concept Design
Evaluation

3
S -
Product Design
Specification
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Traditional Design Flow

Virtual Interactive Multimodal
Prototype Virtual Prototype Environment

Multi-domain RCEPTION
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Multi-physics
Simulation
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User experience - driven design




Case Studies
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