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Definition

« Aspect of the visual
experience by which the
things are recognized »
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» Enrich our perception of the world

» Are Involved In the esthetic and the
choice of an object

It IS essential to control these attributes
In the industrial world
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Food industry
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Cosmetics

Meeting of NMI Directors and Member States Representatives, BIPM, 23 October 2013




< LNE |e cnam

Fashion and textile
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Packaging
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Le progrés, une passion & partager

Architecture real and virtual
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&5, une patsion & partager

Automotive
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Attributes of visual appearance

» Enrich our perception of the world

> Are Involved in the esthetic and the
choice of an object

&9 It IS essential to control these attributes

Q Development of a metrology of
appearance to provide
references and methods
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Le progrés, une passion & partager

Measurand
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Method
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The measurement of appearance

Physical approach

Light
source

= Physical

measurements

N
sample

Reflectance factor

©  Reflectance factor

580
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280
Physical
properties
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X

Psychophysical { -
experiments
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Measurement of the attributes of
appearance

Colour

Texture\ :L | /
i

Translucency Gloss
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Colour

-;o .

The colour comes from the spectral repartition
of the light reflected by the material

Meeting of NMI Directors and Member States Representatives, BIPM, 23 October 2013



Physical approach “ LNE |e cnam

Gloss
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The gloss comes from the angular repartition
of the light reflected by the surface
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Texture
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The texture comes from the spatiale repartition
of the light reflected by the material
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BRDF
(Bidirectionnel Reflectance Distribution Function)

Gloss

Texture \

llluminant \ /

T ??

Colour

The BRDF is the relevant quantity to characterize the appearance of an object
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BRDF
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The gonioreflectometer

f (6, ¢ 6 @ 1 0)

Light

source /
A,G

Required:

* 4 rotations
. Spectral control S -
. Solid angle control
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Detection

3 translations)
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Detection
(1 rotation)

i

- Sample holder
(3 rotations,

_ 3 translations)

National Institute of
Standards and Technology

‘Y U.S. Department of Commerce - -~ -~ = —— R -
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llumination
(1 rotation)

Measurement Standards
Laboratory of New Zealand
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BRDF Measurements

State of the art

Radiance Factor
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Future

Comparisons

Data handling
Recommanded configuration
Models
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Angular resolution
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Phychophysical approach

Light
source
.G

Psychophysical -
experiments

Physical
measurements
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Phychophysical experiments

Samp_les N Light booth
(physical quantities)  (controled environment)

N |

‘ Visual
scale
Observer I

(qualitative sensation)

Experimental
paradigm
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Example for gloss

Picture : Jean Le Rohellec
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Phychophysical experiments

Samp_les N Light booth
(physical quantities)  (controled environment)

N |

‘ Visual
scale
Observer I

(qualitative sensation)

Experimental
paradigm
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Experimental paradigm

Pair comparison

Question:

« On which pair the
different is the
highest? »
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Visual scale

For 10 samples, we have 210 pair

comparisons Wi, > Wiy,
Wi-Ws3 > YWy
Wi-Ws < Yo-Wqg
We-W7 = Wo-Wqg
Wi-Y, < Y-,

A

210

Ws-Wy < Ys-Ws
W3 > Ys-Yo
Ys-W7 < Wg-Wqg
WyWYs > We-Y7
W7-Wg > Wo-Wyov

- Ws-We = Yr-Yq
%
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Visual scale

Introcution of a « variable of decision »
Y=Y, > WYz — Y,
D(ny, ny5ng, Ny = (W — W) — (W — ) +€>0

\

Uncertainty

Pair 1 Pair 2

% Maloney & J. N. ¥ang, soumis, 200 |
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Visual scale
D(ny, ny5ng, Ny = (W — W) — (W — ) +€>0

# Gaussian N (0, o)

Visual sensation of glossy
samples

W, ..., W,

=11 unknown < V777
o
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Visual scale

We obtain the vector : LIJ[tﬁl; 1/32; e 1/310]

« visual scale » for the 10 samples n,, n,, ..., Ny,

1,0 -
<«—__ High sensitivity in
08 7 the very glossy
_ (car painting)
Visual scale for gloss 96 o
(perceptive metric)
0.4 7 /i//x\ Low sensitivity in
the middle
02 - . .
Very high _)f (visula conflict)
sensitivity in 0,0 ‘ ‘ ‘ ‘ ‘
the mat 0 20 40 60 80 100

Specular gloss
(physical metric)
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Variability, reproductibility

Obein et al, J. Vis, 10(9), 18 (2005) Jietal, J. Opt. Soc. Am. A 23, 22-33 (2006)
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Total appearance
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JRP xDReflect
Multidimensional Reflectometry for Industry

JRP —IND 52

SReflect

EURA MET EMRP

European Ass nal Metrology Institut European Metrology Research Programme

P Programme of EURAMET
)
\ o\
\ V’

e

The EMRP is jointly funded by the EMRPp cipating c
within EURAMET and the European Union

Meeting of NMI Directors and Member States Representatives, BIPM, 23 October 2013

\';“I\L\u



Conclusion “ LNE |ccnam

61
JRP xDReflect
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JRP xDReflect

SReflect
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Appearance

A o —d

Stimulus

Thank you for your attention
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