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“Design may be our top unexploited competitive edge.”

-Tom Peters
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HIERARCHY OF CONSUMER NEEDS

New Human Factors is more
“pleasure-oriented”

Pleasure

Usability

Traditional Human Factors is
“usability-oriented”

Maslow Triangle (Maslow, 1970), [Jordan, P W, 2000, “"Designing Pleasurable Products.”]
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DESIGN FOR PLEASURE

Psycho Pleasure
Emotion

Socio Pleasure
Relationship

Ideo Pleasure
Value

Physio Pleasure
Sensory quality

Perceptual
Design

P
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PERCEPTUAL DESIGN

= Perception

= “Process of acquiring, interpreting, selecting and
organizing sensory information” Wikipedia.

Perceptual Quality

= Perceived quality based on brained-processed
sensory information

Perceptual Design (Narrow-Sense)

= design engineering discipline aimed at creating
products that are pleasurable to interact as
perceived based on sensory information.

= QObjective

= Push for perceptual quality as a forefront design
objective
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AUTOMOTIVE INTERIOR

Vehicle Interior
Shape and form
(IP, seats, door trims, etc.)
HMI
(shifter, brake, switches, doors, etc.)
Material, color and lighting
NVH

(wind noise, vibration, etc.)

Space
(packaging)

Perception Engine

Derive a mental
image from sensory
stimuli: visual, tactile,
auditory, smell and
taste

Comfort and Pleasure

A pleasant state of physiological,
psychological and physical
harmony between a human

L] being and the environment
=) [Slater, '85]
=~
Objective, quantifiable, time- Objective information going through Comfort and pleasure attained
invariant physical being human sensory channels for the through the brain’s creation of
brain to organize, process and judge a harmonious image
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PERCEPTUAL DESIGN

Input Qutput
Peak turning forces Perception
y=0,1,2

x=2,4,6 N
(uncomfortable, neutral, comfortable)

Perception Engine

Physical Psychological

domain b0 domain

x=f-(y)

Knob :
Spring

Effort (Torque)
A
Hard stop
Location of Ay
Upper case detent 2 x Friction
Peak Clockwise turn
torque N\
0[R2
Crossover | “eaunterclock-
Lower case o wise T
b Location of Location of Profile
detent crossover point without T (i X
friction ravel (Degrees)

Shape ratio = E/D
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KEY STEPS OF PERCEPTUAL DESIGN

September 12, 2006

Characterize

Psycho-
physical
Experiments

Perceptual Design
Define and characterize design elements

in engineering terms and correlate them to
perceptual quality

Data Customer-
. . Correlated
Metrics
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MEASURE

= Identify Measurable Aspects of Design Elements

= Cascading-breaking down from subjective attributes to
all the way to measurable attributes

1. Color

. Sight Shape

Form i
3. Text
Graphics !

. Hearing

v

. Taste e
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5Ergonom|cs > actuate a switch : Force vs. travel
.

: during actuation
Thteraetion Frequency spectrum

o VD Operating Sound Amplitude

8. Smell

Mechanical Noise

# Audio Feedback
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CHARACTERIZE

» Jdentify Minimum Dimensions Required to Effectively
Describe Perceptual Domain

OHelp OQPop OZ00m
Similarity Data
P [ o Scree Plot
_§= - I'l
go | |
' ' . ‘ ' g ||
o : |
’ 18x18 2 '|.
similarity = '||
matrix e B
12 ot the 18 switches used for customer clinics. \ED2; (075 < easa
-~ - - o s Y
They are off the same friction, detent to detent 5 ) i .
travel, and peak force (three distict factors) i __Dsassine I
Scree-plot identifies the number of
e . R T e dimensions needed to accurately
showing an editable i Sy Er o T i iy g
effort:travel curve = represent the perception of rotary

switch-teel

L

Switch-Feel Player p@
by an motor and encoder

Feel of the switch delivered by the motor




RENDER

= Purpose

= Provide a fast, reliable and affordable way
to generate target system responses based
on a given set of sensory input parameters

= Simulation is a viable alternative then
building physical prototypes

tnput Output
Peak torque x=2,4,6 Nmm . .
icti Switch-feel erception
Friction=0.5, 1.0 Nmm
rieTe - rendering device y=0,1,2

Travel = 25 deg (uncomfortable, neutral, comfortable)

Play = 0.5 deg Perception Engine
Physical Psychological
domain . domain
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PSYCHOPHYSICAL STUDIES

= Purpose

= Collect perceptual output data in response
to sensory input data so that data
correlation is possible

Output

Perception
y=0,1,2

(uncomfortable, neutral, comfortable)

Perception Engine

Psychological
A domain
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IMPLEMENTATION SUCCESS

2006 Ford Fusion Climate Control Switches

Carry-over parts
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IMPLEMENTATION SUCCESS

2006 Ford Fusion Climate Control Switches — Production Version

S A e L

This is what is in today’s Fusions!
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CURRENT STATUS

= Work has been focused primarily on
touch-and-feel

= Completed Switch-Feel Quality SDS
= Work is being extended to Other HMIs
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FURTURE NEEDS

= Include other sensory information
= Tactile (material texture)
= Audio
= Visual

= Challenges

= Need subject matter knowledge to understand and
describe information mathematically

= Need tools that can be used to measure and
characterize the sensory stimuli of interest

= Need tools that can simulate or “render” the sensory
experience

= Better and more efficient methods
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