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Chisei works to increase the knowledge or understanding which is matured by 
verbal description of logical facts.

Kansei works to increase the creativity through images with feelings or emotions

(Lee 2002)
Note that Lee does not oppose Kansei and Chisei
They are two complementary concepts.

Kansei and Chisei



Kansei Engineering and Design

Kansei Engineering is a method for translating feelings and impressions into
product parameters. The method was developed in the 1970’s by Prof. 
Nagamachi at Kure University (now Hiroshima International University). 

Kansei Engineering "measures and correlates" the feelings to certain product
properties. In consequence products can be designed to respond to an intended
feeling. 

Use of the term Kansei in literature per year, from 1982 to 1999 (Ueda 1999)



STUDY HUMAN PERCEPTION MECHANISMS…

…ADAPTED TO MATERIALS SCIENCE

Development of specific equipments for materials characteriz ation in accordance 
with human characteristics

Transfer of Sensory Evaluation Methodology from food and fragra nce industries to 
Materials Science 

HOW?

Complex product

Materials and surfaces



« hot/cold» « smooth/rough » « Hard/Soft »
« Sticky »

« Heavy/Light»

« Shiny »
« Sparkling »
« Iridescent »



industrially
Metallized
rough plastic 
surface

Sanded metal
Metallic paint
on smooth
plastic surface

« Shiny »
« Sparkling »
« Iridescent »
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The perception of metallic aspects is highly dependent on angular observation
One picture is not enough to render the perception of the surface
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Selected pictures of each samples



Bidirectional Reflectance Distibution Function

BRDF: defines the spectral and spatial reflection characteristic of a surface.
Ratio of reflected radiance L to incident irradiance E at a particular wavelength.

Photodetector
Spectrometer

Illuminant



« Shiny »
Metallized sample

« sparkling »
Sanded metal

« Shiny »
Textured metal

Diffuse surface

Incident plane

normal plane

Examples of BRDF



Use of BRDF to characterize the interaction between light and the
surface: Improvement of the modeling of material aspect: 
Realistic and Physically consistent.

When does Shape, Color, Microstructure, Texture, 
Environnement predominate in the perception of an object? 
Need for a definition of a Standard Observer

…Transfer of Sensory Evaluation Methodology
to the assessment of materials characteristics



FIRST TASK ASKED TO 12 persons:
Among these printed samples, choose the one that is closest t o the color of copper

Human perception mechanisms



« Brass » instruments in English
« Copper » instruments in French

Mental Image of Copper (Memories/Experience)

COPPER IS REDDISH
contrast



SECOND TASK ASKED TO THE SAME 12 PERSONS
A sample of sanded copper was given.
Among the same printed samples, choose the one that is closes t to the color of the
copper sample

Despite the metallic gloss, each person managed to make a decision (and a 
similar decision was done by everyone)
The brain (and the eye) managed to average the color of the cop per sample

Sensory evaluation based on relative evaluations can be r elevant

PERCEPTION OF DISSIMILARITIES

Only 2 printed samples were selected (right, left)
Copper sample (center)



ORDERING ALONG A LINE
Taking into account the intensity of the
dissimilarities using distance between
samples

ORDERING ON A 2D SURFACE
Napping ®

TASK: « EXPRESS SIMILARITIES (and dissimilarities) BET WEEN SAMPLES by 
POSITIONNING SAMPLES CLOSE (or far) TO EACH OTHER»

« RELATIVE SCALING » of how the samples are perceived



ROUGHNESS

TOUCH SIGHT

Methodology: ORDERING ALONG A LINE

Sensors in fingers

Brain

Eye

Brain

Mental image



Ø 1mm
d 50µm

Ø 0.7mm
d 40µm

Ø 0.3mm
d 20µm

smooth surfaces
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Roughness is mainly a tactile criterion
Roughness can be indirectly assessed by the eyes

Surface tribology is interpreted
as roughness



Methodology: ORDERING ON A 2D SURFACE
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Most dilated axis = 1st criterion in perception
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1 - Napping of different metallic finishes
2 – Textual description of the samples (adjectives)



PROCUSTES ANALYSIS OF THE MAPS

Obtain a mean map from several maps by adapting the maps through simple 
operations (rotation, translation, sizing).



Napping with different metallic finishes
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MEAN MAP (over 5 panelists)

oxidized

Sanded metal
(beads)

Sanded metal
(facets)

Metallized plastic

non textured metal

polished

Surface oxidation due to 
human manupulations

Large beads

small beads
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« Smooth »
« Rough»

« Sparkling »

« Bright »
« Shiny »

« Dark »
« Dirty »
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X-axis: most extended direction: most relevant criterion perceived by the panel



HUMAN as an tool for materials characterization

-Understand the interaction between Human and Objects/Materia ls

Leverage for human centered innovation

Improvement of perceived value of products

-Produce Reference samples for manufacturing industries

quality control, Detection of defects…

-Improve models: Physically consistent and Realistic

-Educate sensors

G. Debrégas et al. LTDS



Elaborate specific
surfaces to evaluate the
sensory response
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Chemical
Sweet

Transparent
Glossy
Opaque
Colored

Translucent

Salty
Strawberry

Sweet
chemical

Elastic
Sticky
Warm
Soft

Metallic
Bright
Soft

Materials
Science
Toolbox

Sensory
Evaluation
methodology

Sensory specifications
for Materials Design

?


