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UNDERSTAND
ALL SKIN DIMENSIONS WITH
ENVIRONMENTS & LIFESTYLES

Consumers or clinical researches enter in a new
erq, benefiting of emergence of personal
smartphones with powerful hardware and high-
resolution cameras. Conducting
epidemiological studies on large cohorts, in
specific environments/lifestyles, require new
embarked automatic grading system to detect

and quantify facial signs from selfies.




Ambition of an inclusive Al-based automatic
grading system



SKIN AGING ATLAS FOR DERMATOLOGISTS AND EXPERTS

Standard clinical photographic scales to bring repeatability and reproducibility
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Precise description
of the sign & its evaluation

Wrinkles & skin texture Ptosis & sagging

Asian women Crow’s onr :}?z i:g er
facial skin atlas feet wrinkles outer efep[id

Asian women
facial skin atlas

A series of pictures,
describing different level of severity
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BRING NEW CLINICAL DATA TO USERS

Transform Skin Aging Atlas standards and associated knowledge

@»@»

Skin Aging Selfie images A.l grading Consumer / Real
Atlas algorithm life
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Creation of an inclusive Al-based automatic
grading system



LEARNING DATABASE

Selection of graded images covering diversity of usage

15,000 images of both gender

4 lighting conditions l

Photo-types I-VI

15 experts/dermatologists Selfie images Experts’ score on selfie

images

15 facial signs on selfies

Outdoor natural Indoor natural Indoor artificial Indoor artificial
daylight daylight diffused light direct light
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PROCESS OF TRAINING FOR A.l GRADING ALGORITHM

Supervised learning based on clinical scores from Skin Aging Atlas

REAL Skin Aging Atlas Image pixels Supervised PREDICTED Skin Aging
score by analysis regression within deep Atlas score by selfie
experts/dermatologis learning framework / images analysis

ts CNN
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ACCURACY AND ROBUSTNESS OF PREDICTION

How efficient is prediction of Skin Aging Atlas scores on real life selfies?

>

1,500 men & women (20-75y)

Photo-types | to VI (7 countries)
15 experts/dermatologists v

15 facial signs on selfies

Facial signs A.l Error Experts Error
2 scientific publications

Wrinkles 0.30 0.60 Wrinkles 12%
Sagging 0.25 0.55 Sagging 10 %
# R # Pigmentation 0.40 0.65 Pigmentation 11 %
2
Vascular 0.22 0.50 Vascular 10%
Exprets’ grading Selfieimages  Predict grading
Cheek pores 0.30 0.55 Cheek pores 11%

HIGHER ACCURACY FOR ALGORITHM VS. EXPERTS’. ROBUST VS.

EXPRESSIONS, POSITIONS, DISTANCE OR LIGHT.
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Validation of accuracy and relevance of an
INnclusive Al-based automatic grading system



VALIDATION BY DERMATOLOGISTS

Prediction of live grading with selfies analysis

579 women (20-75y) y

10 dermatologists Live derlatologist Selfie images Selfie image graded by Predict grading
grading Al

=

5 cities in Europe & Asia

Facial signs Correlation Significance

15 facial signs on selfies

. . p . . Wrinkles r=0.90 p <0.0001
3 scientific publications
Sagging r=0.90 p <0.0001
Pigmentation r=0.70 p <0.0001
Vascular r=0.80 p <0.0001
More impact

Cheek =0.60 <0.001

eek pores r p 4 of camera

resolution

A.l GRADING HICHLY-CORRELATED WITH ASSESSMENTS BY

DERMATOLOGISTS FOR VERY PREDICTIVE SCORES.
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DIVERSITY & INCLUSIVITY

Unigque study in US to demonstrate accuracy of A.l-based automated grading system

Forehead Periorbital Nasolabial pensny of Ptosis Diffused Cheek
Sub-groups N h ) pigmentary Average
wrinkles wrinkles fold spots lower face redness pores
1,041 US women (20-80y)

Global panel 1,041 0.83 0.79 0.90 0.40 0.91 0.79 0.63 0.75
All phOtOtypeS, ancestries, ages Non-Hispanic Euro-American 313 0.87 0.86 0.91 0.62 0.92 0.78 0.63 0.80
. African American 280 0.86 0.76 0.90 0.28 0.89 NA 0.64 0.72

Northeast, Midwest, South, West
Hispanic Euro-American 253 0.86 0.85 0.89 0.33 0.90 0.80 0.69 0.74
7 facial SIgns on selfies East Asian 195 0.89 0.84 0.92 0.26 0.92 0.65 0.69 0.76
18y-29y 249 0.69 0.61 0.71 0.37 0.66 0.80 0.58 0.63
50 Dermatologists with diversity | soy-sey 245 0.7 0.69 0.79 0.37 0.75 0.78 0.69 0.69
40y—49y 223 0.78 0.67 0.80 0.49 0.73 0.78 0.60 0.69
50y—64y 196 0.79 0.70 0.80 0.56 0.79 0.77 0.50 0.70
65y —80 128 0.73 0.60 0.77 053 0.72 0.76 0.45 0.65
v Phototype | 77 0.88 0.88 0.89 0.57 0.91 0.84 0.64 0.80
# R # Phototype Il 216 0.83 0.83 0.90 0.46 0.92 0.70 0.59 0.75
P Phototype Il 294 0.83 0.78 0.90 0.43 0.91 0.79 0.60 0.75
Phototype IV 259 0.83 0.73 0.92 0.43 0.92 0.80 0.68 0.76
Exprets’ grading Selfieimages  Predict grading [ pototype v 138 0.78 0.71 0.86 0.16 0.82 0.76 0.69 0.68
Phototype VI 57 0.68 0.59 0.87 0.17 0.82 NA 0.66 0.63

IN THIS “INCLUSIVE” STUDY A.l PERFORMED WELL VERSUS DERMATOLOGISTS GRADINGS

IMPROVEMENTS NEEDED IN PIGMENTATION, PHOTOTYPE VI, AND YOUNGER/OLDER
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Use of an inclusive Al-based automatic
grading system for knowledge purposes



JAPANESE WOMEN FACIAL SKIN CHARACTERIZATION

Digital assessments of changes due to age

P 43.2°N

1,321 women (20-80y)

Behavior towards sun exposure

wrinkles/folds 4 3570N
2 cities /
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5 clinical clusters on selfies
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DIGITAL TYPOLOGIES: AT HOME CHARACTERIZATION OF FACIAL

SKIN AGING IN JAPANESE WOMEN.
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JAPANESE WOMEN FACIAL SKIN PHOTO-AGING

Selfie images characterization of sun exposures and latitude impacts

HOKE&IDO ]
s ]
South: vascular & sagging higher : % 5 ﬁ
North: wrinkles lower before 50y ) % § L § §
Photo-aging: wrinkles after 45y & & & &
Photo-aging: latitude & pigmentation T T
» TOKYO
|-|EI|7|.> = =8 - « ' % \\
N 2 150 ] :
"t/ | o N \ \ \
Questionnaires Sﬁgir(;:t Selfie imaielgraded by ;i::j 1 § § § §

DIGITAL TYPOLOGIES: LIFESTYLES, ENVIRONMENTS AND LATITUDE

IMPACT SIGNIFICANTLY JAPANESE SKIN.
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SKIN AGING PROCESS ON LARGE SCALE

More than half a million individuals with European or East-Asian origins

544,603 women (18-75y)

European & East-Asian cohorts

5 clinical clusters on selfies

Specificities in skin aging
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Selfieat  Selfie image graded by
home Al

Wrinkles/Texture automaticscoring
Vascular disorders automaticscoring

1,50
1,00
1,00
0,50
0,50
60-68

18-29 30-39 40-4% 50-59 60-69 18-29 30-39 40-49 50-59

Age-clusters (years) Age-clusters (years)

DIGITAL EPIDEMIOLOGY: QUANTIFICATION OF FACIAL SIGNS WITH

AGES, ENVIRONMENTS AND LIFESTYLES.
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Use of an inclusive Al-based automatic
grading system o assess performance



QUANTIFY EFFICACY AFTER ONE MONTH APPLICATION

Digital consumer/clinical study on one thousand Chinese women

] 1,064 women (20-60y) Q| = @ =) ey U{Sﬂ =>
I 8 cities across China - . s Self-assesment D7 & -
Selfie image Daily application at D28 - Selfie i Selfie image graded by
DO home - >clie image Al

| 16 facial signs on selfies D28
| Self-assessments
I Virtual clinical sub-cohorts JJ@\(

.

=0
| i

DIGITAL EFFICACY STUDIES: REAL USERS IN REAL LIFE FOR MORE

SINCERE & INNOVATIVE CLAIMS.
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Scienftific support and endorsment of an
Inclusive Al-based automatic grading system



International Journal of
smetic Science

015 81, 6778

A new procedure, free from human

VALIDATED & PUBLISHED WITH DERMATOLOGISTS
11 papers accepted & 3 submitted

International Journal of
Cosmetic Science

019, 41472478

International Journal of
Cosmetic Science
Tnarions o of G See, 3020, 42 135157
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ORIGINAL ARTICLE

Japanese experiment of a complete
grading system of facial signs from
with dermatologists and characteri:
and sun exposures

Frederic Flament'© | Damien Velleman® | Eri Ya
Emilie Yokoyama? | Ayakoltaya® | Yuze Zhang®

Basees SNevember 2020 | dzsasts 11 Marn 2021

ORIGINAL ARTICLE

Comparing the self-perceived effect
product to those automatically dete
Chinese women of different ages an

Frederic Flament' @ | Aurelie Maudet! | Chengda
Sarah Dubosc® | Maxime Even® | Sylvia Tournery*
Maxime De Boni® | Caroline Delaunay! | Parham /
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ORIGINAL ARTICLE

Developing an Ar I Intelligence (A.I
facial appearance that fits with the asse
experts

Frederic Flament' @ | Yuze Zhang? | Zhi Yu® | Ruowei
Lauren Sarda Duthif® | Vincent Arcin® | Raja Danief* |
Joel Niviere* | GermanMoyano® | Audrey Thenin® |

e

ORIGINAL ARTICLE

Objective and automatic grading syste
selfie pictures of South African womer
changes with age and sun-exposures

Frederic Flament' | YuzeZhang’ | Ruowei Jiang’
Matthiey Cassier' | Caroline Delaunay’ | Guive Bak
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ORIGINAL ARTICLE

The continuous development of a comple
automatic grading system of facial signs f
Asian validation study and application to
ethnic origins, differently aged

Frederic Flament!@ | Yang WonLee? | Dong Hun Lee® |
Yuze Zhang® | Ruowei Jiang® | AnnePrunel™® | Seemal

JEADY

Artificial Intelligence analysis of over half a million European
and Chinese women reveals striking differences in the

facial skin ageing process
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NEXT STEPS FOR AUTOMATIC GRADING

TO A MORE HOLLISTIC AND ACCURATE AUTOMATIC GRADING SYSTEM

] MORE FACIAL SIGNS FOR CONSUMER INCLUDING ACNE

2 ENRICH FOR MORE DIVERITY (GENDER...)

3 LARGER COHORTS STUDIED




Percelved apparent age and impact of
exposome



APPEARANCE

Same age: 67 y.o.
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AGEING, ANCESTRIES & CULTURE



EXPOSOME, EXAMPLE SEASON



Decode In each country/culture percelved
apparent age with facial clinical signs



DECODE CONSUMER PERCEPTION

Appreciation by consumer of apparent ages

7 countries

Pictures of Men & women, aged 20-80 yo
Annotations by 15 dermatologists

100 women by country, aged 20-60 yo
Perceived age in years

Other appreciations: Radiance, Tiredness
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PEAU NON PROTEGEE
WON PROTECTED SKIN

apparent age -real age (+/- SEM)
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age classes

Apparent age - real age

Age classes (years)



HOLISTIC PERCEIVED APPARENT AGE (WOI\/\EN)
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HOLISTIC PERCEIVED APPARENT AGE

PREDICT & DECODE CONSUMER PERCEPTION FOR MEN




|
HOLISTIC PERCEIVED RADIANCE

PREDICT & DECODE CONSUMER PERCEPTION
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TO A NEW PERSONNALIZATION

PROVIDE ACCURATE DIAGNOSTIC AND HOLISTIC ASSESSMENT TO CONSUMERS

] ADDITION OF NEW FACIAL FEATURES » 40 FACIAL SIGNS

2 COLLECT MORE CULTURES (MEXICO, INDONESIA...)

3 RESEARCH API




