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Color and Typography 1165
Boshuo Guo, Stephen Westland, Peihua Lai - Sentiment Analysis Based on Frequency of Colour Names on
Social Media 1171
Daniela F. Pinheiro, Teresa Almeida, Domingos Loureiro - Color Specificity: the perception of difference
through exhausting repetition 1177
Anica Hunjet, Sandra Krizan, Dijana Vukovi¢ - Influence of wine color on wine selection and consumption 1183
Lidija Mandi¢, Maja Strgar Kurecic - The role and signifance of color when choosing cars 1189
Peihua Lai, Boshuo Guo, Stephen Westland - Why do people choose their car colours? 1195
SPECIAL SESSIONS 1201
INNOVATION AND RESEARCH IN COLOR FOR BEAUTY CARE AND HAIRSTYLE 1201
Christine Fernandez-Maloigne - History of colors and beauty 1203
Helene De Clermont-Gallerande - A comparative study of lipstick shades preferences by geographical area 1209
Isabel Espinosa Zaragoza - Parallelism as advertising strategy in Maybelline’s lipstick colour names 1215
Yuchun Yan, Hyeon-Jeong Suk - Fifty Shades of Beige: An Analysis on the Color System for Liquid Foundation 1221
Xiaoxuan Liu, Rui Peng, Ming Ronnier Luo - The impact of skin colours on visual impression 1227
Yan Lu, Kaida Xiao - Quantifying facial colour appearance of Caucasian and Chinese faces 1233
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Kumiko Kikuchi, Shoji Tominaga, Jon Hardeberg - Development of measurement system for optical properties

of facial skin using 3D camera and projector 1239
Katsuaki Sakata, Hitomi Shimakura - The reference point for judging human facial skin tone 1245
Simone Liberini, Alessandro Rizzi - Munsell and Ostwald color spaces: a comparison in the field of hair

coloring 1251
Alessandro Rizzi, Roberta Suardi, Simone Liberini - Hair color wheels and charts 1257
Alice Toninelli, Simone Liberini, Roberta Suardi, Giannantonio Negretti - Chromatic appearance of nylon

swatches in hair color charts 1263
Daniele Fusari - Influence of color discrimination proficiency on wellness professionals’ training and craft 1269
Giannantonio Negretti - Hair coloring and customer satisfaction 1275
Lupe Voss, Sherman Wong - More than a tube of Hair Colour - The Emotion 1279

ALL THE COLORS OF CINEMA 1286

Ivan Magrin-Chagnolleau - Handling Color in Photography and Film: From Photo Retouching to Color Grading 1288

Pedro Felipe Pinho Souza - Color correction and color grading: how a film colorist works 1293
Manuela Piscitelli - Colour in characters' identity in the animation cinema 1299
Alice Plutino, Beatrice Sarti, Gabriele Simone, Alessandro Rizzi - A film in a frame: movie barcodes for film
restoration 1305
Mark Wentworth, Orly Morgenstern, Tania Erandeni Fuentes Villa - The Lilac Scarf — Color as a visual
narrative as depicted in the film Far from Heaven (2002) 1311
Paula Csillag, Amanda Sabido - PIXAR’s Colorscripts: Chromatic Analyses of Four Films Using Sens|Org|Int
Model 1317
Sabrina Negri - Fine Arts on Film: The Hand-Painted Work of Stan Brakhage 1323
Giorgio Trumpy, Sreya Chatterjee, Ulrich Ruedel, Barbara Flueckiger - A Material Investigation of Color Film
Technology through the Koshofer Collection 1330
Luca Giuliani - Digital color in cinema: an incomplete transition 1335
Beatrice Sarti, Arianna Crespi, Giulia Morabito, Alice Plutino, Alessandro Rizzi - Film Repository for
Restoration (FiRe2): identification of photographic and cinematographic films 1341
ALL THE RECENT BOOKS ON COLOR 1347
Maria Jodo Durao - Colour: Urban Space, Architecture and Design 1349
Jodi Sandford - The Sense of Color: A Cognitive Linguistic Analysis of Color Words 1355
Verena M. Schindler, Yulia A. Griber - Publications: The International Scientific Conference of the Color
Society of Russia 1361
COLOUR, LIGHT & SOUND: HOLISTIC APPROACH FOR WELLBEING 1367
Thelma van der Werff, Mary Ashby-Green - Colour as a coaching tool with Colournostics 1369
Pascal Vidal - Photonic Medicine, the therapeutic use of light and colours in Medicine 1373
Pauline Allen, Heather Benghiat, Phil Stickland - How the sensory systems impact our journey through life 1379
Susana Ribeiro - Bodygraphy - Chromatic performance on surrounding space 1385
Angelika Klotz - Post-Pandemic Support with Colour, Light and Frequencies 1391
Valérie Bonnardel - Colour, Human experience and cyborgism 1397
Margo Ruiter - The power of earth colours 1404
Claudia Bonollo - The imagined body (2001-2021) 1409
Daniel Asis - Auricular Chromotherapy in the treatment of Psychological Trauma 1415
Arzhan Surazakov - Principles of regenerative therapy with low-intensity laser, colour, ultrasound and
magnetic field (coMra) 1420
Abhay Wadhwa - Soul-X: The Experience Center for Mind-Body Harmony 1425
Anadi Martel, Christophe Desteuque - Treating chronic pain and depression with color and sound: recent
studies using the Sensora system 1431
PHOTO OF THE CLOSING CEREMONY 1437
INDEX OF AUTHORS 1439
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SCIENTIFIC PEER REVIEW COMMITTEE

Michel Albert-Vanel Ecole Polytechnique de Paris FR
Paula Jean Alessi Inter-Society Color Council us
Norwegian University of Science and
Kine Angelo Technology NO
Fabrizio Ivan Apollonio Alma Mater Studiorum Universita di Bologna IT
Harald Arnkil Aalto University Fl
Ulrich Bachmann ICL CH
Doreen Balabanoff OCAD University CA
John Barbur City University London GB
Giovanni Bartolozzi IFAC-CNR IT
Laura Bellia Universita di Napoli Federico Il IT
Berit Bergstrom Swedish Colour Centre Foundation SE
Silvia Bertacchi Alma Mater Studiorum Universita di Bologna IT
Janet Best Natific GB
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Valérie Bonnardel University of Winchester GB
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Vien Cheung University of Leeds GB
Michela Cigola Universita di Cassino IT
Veronica Conte University of Lisbon PT
Paula Csillag ESPM University BR
Osvaldo Da Pos Universita degli Studi di Padova IT
Hélene De Clermont-Gallerande Chanel Parfum Beauté FR
Annamaria Di Cara STUDIO DC Disegno Colori AU
Reiner Eschbach NTNU NO
Christine Fernandez-Maloigne University of Poitiers FR
Raffaella Fontana INO-CNR IT
Brian Funt Simon Fraser University CA
Davide Gadia Universita degli Studi di Milano IT
Marco Gaiani Alma Mater Studiorum Universita di Bologna IT
Margarida Gamito Universidade de Lisboa PT
Simone Garagnani Alma Mater Studiorum Universita di Bologna IT
Martinia Glogar University of Zagreb HR
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Takahiko Horiuchi Chiba University JP
John B. Hutchings University of Leeds GB
Rajamangala University of Technology
Mitsuo lkeda Thanyaburi TH
Francisco Imai Canon us
Maria Jodo Durao University of Lisbon PT
Domicele Jonauskaite University of Lausanne CH
Robin Kingsburgh York University CA
Agata Kwiatkowska-Lubanska Academy of Fine Arts, Krakow PL
Mette L'Orange University of Bergen NO
Michela Lecca FBK IT
Tien-Rein Lee Huafan University T™W
Anahi Lopez CICPBA LEMIT AR
Ronnier Luo Zhejiang University CN
Lindsay MacDonald University College London GB
Maggie Maggio AIC S.G. on Color Education us
Veronica Marchiafava GdC-Associazione Italiana Colore IT
Gabriel Marcu Apple us
Anna Marotta Politecnico di Torino IT
Berta Martini Universita di Urbino IT
John McCann McCann Imaging us
Fiona McLachlan University of Edinburgh GB
Manuel Melgosa Universidad de Granada ES
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Galen Minah University of Washington us
Albana Muco Universita degli Studi di Milano IT
Dimitris Mylonas University College London GB
Sabrina Negri University of Colorado Boulder us
Zena O’Connor Colour Collective Sydney AU
Katsunori Okajima Yokohama National University JP
Lia Maria Papa Universita degli Studi di Napoli Federico Il IT
Galina Paramei Liverpool Hope University GB
Pedro Pardo Universidad de Extremadura ES
Carinna Parraman UWE GB
Laurence Pauliac Historienne de I’Art et de I’Architecture FR
Silvia Piardi Politecnico di Milano IT
Marcello Picollo IFAC-CNR IT
Alice Plutino Universita degli Studi di Milano IT
Jean Pretorius Colour Society of Australia AU
Boris Pretzel Victoria & Albert Museum GB
Katia Ripamonti Cambridge Research System GB
Alessandro Rizzi Universita degli Studi di Milano IT
Frank Rochow Dfwg DE
Javier Romero University of Granada ES
Maurizio Rossi Politecnico di Milano IT
Jodi L. Sandford Universita di Perugia IT
Tetsuya Sato Kyoto Institute of Technology JP
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Universita degli Studi di Milano Bicocca IT
AIC S.G. Environmental Colour Design CH
NC State University us
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Politecnico di Milano IT
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Tokaigakuen University JP
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Oral:

Paula Csillag, Amanda
Sabiao

PIXAR's Colorscripts: Chromatic Analyses of Four
Films Using Sens|Org|int Model

Angela Santos, Vanessa
Otero, Marcia Vilarigues

Colours of pre-cinema projections: the evolution of
hand-painted magic lantern glass slides' palette

Sabrina Negri

Fine Arts on Film: The Hand-Painted Work of Stan
Brakhage

Giorgio Trumpy, Sreya
Chatterjee, Ulrich Ruedel,
Barbara Flueckiger

A Material Investigation of Color Film Technology
through the Koshofer Collection

Luca Giuliani

Digital color in cinema: an incomplete transition

Beatrice Sarti, Arianna
Crespi, Giulia Morabito,
Alice Plutino, Alessandro
Rizzi

Film Repository for Restoration (FiRe2): identification
of photographic and cinematographic films

19:45-19:55 BREAK
19:55-20:55

SESSION 1 - COLOR AND CULTURE

Chairs: Doreen Balabanoff, Letizia Bollini

Oral:

Martino Pavignano, Ursula
Zich

Colour, material and prototyping for Architecture

Enrico Zampieri, Vincenzo
Baldoni, Simone
Garagnani, Andrea
Gaucci, Michele Silani

Digital reproduction of colors and materials used in
pottery: a case study from the ancient Picenum

Marcela Sepilveda

Polychromy from the Atacama Desert (South
America). An interdisciplinary approach for an
archaeology of color.

Camilla Tartaglia

The hidden history of woad blue: a path through
technology and diffusion of “European indigo” in
18th-century technical literature

33
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SESSION 2 - COLOR AND
PHYSIOLOGY

Chairs: John Barbur, Marisa

Rodriguez-Carmona

Tuesday August 31, 2021 (2 parallel sessions)
ROOM 2
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09:00-10:25
SESSION 4 - COLOR AND DESIGN

Chairs: Berit Bergstrom, Maurizio Rossi

Oral: Oral:
Larry Wallace An introduction Aigerim Style assessment of
to Syntonic Shunayeva, home appliances in
Phototherapy, Taesu Kim, various interiors using
and Vision Bokyung Lee, virtual reality
Rehabilitation Hyeon-Jeong Suk
Kota Akiba, Effect of ipRGC Gyunpyo Lee, Is Blue still a
Midori Tanaka, | on Colour Taesu Kim, Representative for
Takahiko Perception of Hyeon-Jeong Suk | Future Vehicles?
Horiuchi Display Device
under Various
llluminants
Miyoshi Ayama, | Difference Boram Kim, Visualization of chair
Minoru Ohkoba, | Scaling and Hyeon-Jeong Suk | color data through

Tomoharu
Ishikawa, Shoko
Hira, Sakuichi

Color Naming of
Red-Green Color
Deficiencies

network analysis

Ohtsuka

Firdevs Effects of Colour Terumi Konno, Observed changes in

Gokmenoglu, on the Sense of Koichiro garment color

Saadet Akbay Immersion in Kakiyama, selection of university
Virtual Interior Yasuhiro students across normal
Environments Kawabata and test periods

Short presentation:

Short presentation:

Hideki Sakai

Brightness
evaluation under
the closed-eye
condition:
Measurement of
optical
transmittance of
eyelid

Masato Sakurai,
Ryoma
Yamamoto

Relationship Between
Taste Impression and
Color in Snack
Packages
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Taesu Kim,
Hyeon-Jeong
Suk

EEG Responses
to In-Car
Dynamic Cluster
Light

Tomoharu
Ishikawa, Takumi
Nakajima,
Yoshiko
Yanagida,
Minoru Mitsui,
Kazuya Sasaki,
Miyoshi Ayama

Effect of Sensation
Modalities on Texture
Evaluation of Beige
Fabrics by Japanese
and Chinese

10:15-10:25 BREAK

ROOM 1
10:25-12:00

SESSION 3 - COLOR AND
PHYSIOLOGY

Chairs: Valérie Bonnardel,
Cristian Bonanomi

Yumi
Awano, Masayuki
Osumi

The visual effect of
costume woven with
peacock feathers and
the symbolism in
Japanese culture -
Evaluation derived
from gonio-
photometric spectrum
analysis and
microscopic
observation

Eunji Han,
Yungkyung Park

A study on associative
color attributes of
Antonyms in Korean
language

10:25-10:35 BREAK

ROOM 2
10:35-12:10
SESSION 5 - COLOR AND DESIGN

Chairs: Saara Pyykké, Francesca Valan

Oral: Oral:

Francisco Diaz- | A study of Agata Colour and ornament
Barrancas, physical and Kwiatkowska- in the Polish Art Deco
Halina Cwierz, perceived Lubanska style. Karol Homolacs
Pedro José linearity in a and his colour course
Pardo virtual reality at the Cracow

environment

Workshops 1913-
1926
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Kari Bjerke How accurate is Verena M. The evolution of
Gjarde, Anne an on-line test Schindler, Yulia environmental colour
Kristin Kvitle, for colour vision A. Griber design in the French
Phil Green, deficiency? period

Peter Nussbaum

Laura Rey- Evaluation of Anna Kmita CMF in

Barroso, Ménica | Confocal commemorative
Roldan, Microscopy as a ceramics. Project of a
Francisco J. Diagnosis Tool color and texture
Burgos- on Red Blood palette on the
Fernandez, Cell Diseases example of "Ckliwie
Susanna na szkliwie"- Nostalgic
Gassiot, Anna Glaze. Personal

Ruiz Llobet, collection of memories
Ignacio Isola, on ceramic plates.
Meritxell

Vilaseca

Kazim Hilmi Or

A specific use of
colour and dyes:
.Vital dyes in

ophthalmology”

Marcus Farr,
Andrea Macruz

Colored Response:
Technology, Thermo-
chromic Material
Systems and Human
Awareness

Marisa Assessing colour Francesco The relevance of color
Rodriguez- vision using Scullica, Elena in post COVID-19
Carmona, single and multi Elgani, Umberto | interior design
Benjamin E. W. | test protocols Monchiero
Evans, John L.
Barbur
Flavia Mayer The Construction Anna Barbara, The Odor of Colors:
Of Color By The Reejy Atef Correspondence from
Congenitally Abdelatty a Cross-Cultural
Blind Mikhail, Maria Design Perspective
Camila Alvarez
Garcia

Short presentation:

Short presentation:

Francisco J.
Burgos-
Fernandez,
Tommaso
Alterini,
Fernando Diaz-
Doutoén,

Colorimetric
analysis of eye
fundus structures
with
multispectral
retinography

Gyeonghwa Lee,
Vien Cheung,
Tang Tang

The role of colour
designers in the
design process
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Meritxell
Vilaseca

12:00-12:20 BREAK 12:10-12:20 BREAK

12:20-13:00 Invited Speaker

Robin Jenkin “The influence of CFA choice on automotive and other critical
imaging systems”

Chair: Gabriele Simone

13:00-13:30 BREAK
ROOM 1
13:30-15:30 AIC General Assembly
15:30-16:00 BREAK
ROOM 1

16:00-16:40 Invited Speaker
Luca Missoni “Color in fashion design”

Chair: Maurizio Rossi

16:40-16:55 BREAK

ROOM 1
16:55-17:55 ROOM 2
SPECIAL SESSION ILA - 1 16:55-17:55
COLOUR, LIGHT & SOUND: SESSION 6 - COLOR AND DESIGN
HOLISTIC APPROACH FOR
WELLBEING Chairs: Ralf Weber, Agata
Kwiatkowska-Lubanska
Chairs: Vicky Syriopoulou,
Jeannette Hanenburg
Oral: Oral:
Thelma vander | Colourasa Michel Albert- Combinations of
Werff, Mary coaching tool Vanel colours as an analogue
Ashby-Green with model in Modern Art
Colournostics
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Pascal Vidal Photonic

Gisela Costa

A mount-it-yourself 3D

Medicine, the Pinheiro colour model for
therapeutic use Monteiro, Robert | designers
of light and Hirschler
colours in
Medicine
Pauline Allen, How the sensory Ingrid Calvo The Colours of

Heather systems impact Ivanovic, Marta Individual and
Benghiat, Phil our journey Elisa Cecchi, Collective Memory:
Stickland through life Clorinda Sissi Mnemosphere, a
Galasso, Ambra | Visual Atlas of
Borin, Claudia Memory, Emotions
Mastrantoni, and Atmosphere of
Martina Scagnoli | Places
Susana Ribeiro | Bodygraphy - Luwen Yu, Analysis of research
Chromatic Stephen strategies to
performance on Westland, Vien determine colour
surrounding Cheung, Guobin | preference lI: AFC,
space Xia rank-order and rating

17:55-18:05 BREAK

ROOM 1
18:05-19:05
SPECIAL SESSION ILA - 2
COLOUR, LIGHT & SOUND:

HOLISTIC APPROACH FOR

17:55-18:05 BREAK

ROOM 2
18:05-19:15
SESSION 7 - COLOR AND DESIGN

WELLBEING Chairs: Dimitris Mylonas, Doreen
Balabanoff
Chairs: Vicky Syriopoulou,
Jeannette Hanenburg

Oral: Oral:

Gerald Zrenner | echobell - Déborah Making sense of free
"Sound- Epicoco, associations with
pharmacy to go" Christine Mohr, PURPLE - A new
Effective Mari Uuskiila, coding scheme testing

treatment with
sound, vibration
and light

Michael Quiblier,
Maliha Bouayed
Meziane, Eric
Laurent,

French speakers in
three countries
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Domicele
Jonauskaite

Angelika Klotz

Post-Pandemic
Support with
Colour, Light and
Frequencies

Inez Michiels

Design Semantics
Database

Valérie
Bonnardel

Colour, Human
experience and
cyborgism

Martinia Ira
Glogar, Sandra
Flincec Grgac,
Antonia Zanchi
Sarwari, Jose M.
Canal

Interaction of Colour
and Cotton Fabric
Surface Coated with
Ultrafine Cellulose
(UFC)

Margo Ruiter

The power of
earth colours

Guobin Xia,
Philip Henry,
Francisco
Queiroz, Stephen
Westland, Luwen
Yu

Colour-cognitive
performance
interaction in Virtual
Reality (VR): A study of
gender differences

19:05-19:15 BREAK

ROOM 1
19:15-20:45
SPECIAL SESSION ILA - 3
COLOUR, LIGHT & SOUND:

HOLISTIC APPROACH FOR

19:05-19:15 BREAK

ROOM 2
19:15-20:25
SESSION 8 - COLOR AND DESIGN

WELLBEING Chairs: Vien Cheung, Francesca Valan
Chairs: Vicky Syriopoulou,
Jeannette Hanenburg
Oral: Oral:
Claudia Bonollo | The imagined Delia Colour, texture, and
body (2001- Dumitrescu, luminance: Textile
2021) Marjan design methods for

Kooroshnia, Erin
Lewis, Kathryn
Walters

printing with
electroluminescent
inks
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Daniel Asis Auricular Elizaveta Color in Fashion
Chromotherapy Kushnirenko Design: orange that
in the treatment changed our
of Psychological perception of Luxury -
Trauma the use of color at

Hermeés Paris.

Arzhan Principles of Xuechang Leng The meaning of blue-

Surazakov regenerative green tiles on the
therapy with roofs of the Qinzheng
low-intensity Hall complex at the
laser, colour, Summer Palace
ultrasound and
magnetic field
(coMra)

Abhay Wadhwa | Soul-X: The Rebecka Pires Application of color in
Experience domestic interior
Center for Mind- design: an analysis of
Body Harmony the 1960s, 1970s and

1980s

Anadi Martel,
Christophe
Desteuque

Treating chronic
pain and
depression with

color and sound:

recent studies
using the
Sensora system

Short
presentation:

Gianluca Guarini,
Maurizio Rossi

Procedure to obtain
trustful colors in
renderings produced
by BIM

Ana Paula
Pinheiro, Rui
Duharte

Color and
Sustainability in
Fashion Design:
DUARTE, Portugal
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Wednesday September 1st, 2021 (2 parallel sessions)
ROOM 1 ROOM 2
09:00-10:35 09:00-10:35

SESSION 9 -COLOR AND SESSION 14 -COLOR AND
EDUCATION PSYCHOLOGY

Chairs: Robert Hirschler, Jodi Chairs: Osvaldo Da Pos, Alessandro
Sandford Bortolotti

David More than Three Mahshid What color is your

Briggs Dimensions: Baniani mood? The
Communicating the association between
Attributes of Colour moods and colors
Perception in Colour
Education

Ching Chih | Analysis and Jinyoung Kim, | Why are common

Liao Application of Jiyeon Lee, nature colors (soil,
Artwork Color - Yungkyung sand, trees, sky,
Awakening Students' Park stones, etc.) useful?
Color Aesthetics and Why does it go well
Narrative Ability with all colors?
through Artworks at

the National Palace
Museum in Taipei

Woon Lam Factors that Influence Byeongjin Kim, | Comfortable
Ng Color Choice - A Study Taesu Kim, Brightness for
of Cultural, Hyeon-Jeong Watching Television
Symbolical and Suk in the Dark
Synesthetic Behaviors
Giilru Mutlu | Parametric Design Akira Asano, Effect of red color
Tunca, Studio in Interior Ayaka Shimura, | and external
Saadet Architecture Chie Muraki interferences in
Akbay, Education: A Case of Asano selection tasks
Giiler Ufuk Integration of Colour

Demirbas Design

Paul Green- | Beyond the Rainbow: Ray-Chin Wu, A study on colour
Armytage, A New Sorting Set for Chao-Lung Lee, | emotions of the mask
Maggie Teaching colour Ming-Hsiu Mia

Maggio Chen, Chien-

Wei Chang,
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Yun-Maw
Cheng

Short presentation:

Short presentation:

LeaJeong, | Color Names Andrew Is "Naturalness" a

Yungkyung | Education Effect on Chalmers valid lighting

Park the Color Range concept

Recognition

Jihye Choi, | Colorful safety guide Yoonjeong Jo, | Changes in Color

Paolo Yungkyung Appearance and

Calafiore Park Preference of Rose
Affected by Color
Temperature and
llluminance

Junior Educational resources Ichiro Effect of the shade

Vendrami, based on augmented Katayama, due to the surface

Marley de reality applied to Kin’nosuke unevenness of

Lira, Color Theory contents Yamaji objects on whiteness

Berenice / UFSC perception

Goncalves

10:35-10:45 BREAK

ROOM 1
10:45-12:00
SESSION 10 - COLOR AND

10:35-10:45 BREAK

ROOM 2

10:45-12:00
SESSION 15 - COLOR AND

RESTORATION PSYCHOLOGY
Chairs: Marco Gaiani, Anna Chairs: Cristian Bonanomi, Yulia A.
Marotta Griber
Oral: Oral:
Junglim Lee, | Colour Prediction Muhammad | Perceived
Yungkyung | Method of Digitalized Farhan attractiveness across
Park Korean Court Mughal, Chinese and Pakistani
Documentary Painting Ming Ronnier | ethnic groups
Luo, Michael
R. Pointer
Wensi Lin, The Experimental Tzuhao Liu, The Valence and
Mengyue Restoration of the John Arousal contribution of
Zhang, Colour of Nanjing Hutchings, colour parameters
Jisheng Brocade from China Ming Ronnier

Wang,

Luo
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Menggqi Li,
Jing Chen
Yuton Jiang, | Quantitative color Rui Vasques, | Visual and sensory
Luke Li, examination and Anténio José | perceptions between
Yihua Zheng | restoration of Macedo static and dynamic
historical architecture: Coutinhoda | colors
the study of Cruz
polychrome Rodrigues,
decoration of a Qing- Diamantino
style timber-frame S. Abreu
structure in Tsinghua
University (Beijing,
China)
Martina Diagnostic analysis for Pia Lopez- The Emotional
Redi, Sofia colour restoration of a Izquierdo Language of Colour
Ceccarelli, painted Japanese
Alessandra | emakimono
Terrei,
Noemi
Orazi, Fulvio
Mercuri
Marcello Hyper-Spectral Short presentation:
Picollo, Imaging Technique:
Costanza Application for

Cucci, Andre
a

Casini, Filip
po
Cherubini,
Lorenzo
Stefani

Colorimetric Analysis
of Paintings

12:00-12:20 BREAK

Sachiko
Noguchi,
Rumiko Takata,
Kaori Segawa,
Ichiro Katayama

Application of color
feelings prediction
formulas to the
estimation of two-
color combination
feelings of “kimono”

Shi-Min Gong,
Wen-Yuan Lee

Color Preference for
Color Combinations
Applied onto Three-
Dimensional Color
Configuration
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Alessandro Lighting emotions: a
Bortolotti, review of the

Loreta Cannito, | emotional influence
Stefano Anzani, | of color perceived
Riccardo lightness

Palumbo,
Maurizio Rossi

12:00-12:20 BREAK

ROOM 1
12:20-13:00 Invited Speaker

Austin Nevin “Conservation science and changing colours - Approaches to
measuring and managing change”

Chair: Marcello Picollo

13:00-13:15 BREAK

ROOM 1 ROOM 2
13:15-16:15 AIC Study Groups 13:15-16:15 AIC Study Groups
Workshop Workshop

13:15 - 14:45 AIC 2021 Study
Group on Environmental Color

Design
. . . Chair: Maria Jodo Durao
Chairs: Yulia A. Gr lbel', Verena M. The authors of this session have not been subjected to double-

SCh in dle r blind peer-review. Therefore as requested by the AIC, they will
not be published in the AIC proceedings series.

13:15 - 14:45 AIC 2021 Study Group
on Arts and Design

The authors of this session have not been subjected to
double-blind peer-review. Therefore as requested by the

AIC, they will not be published in the AIC proceedings 13:15 WELCOME REMARKS
series.

13: 20 Jeannette Hanenburg “Art
Classes at Acoes Sociais Amigos
Solidarios

-Zena O'Connor "Identifying and
managing the factors that impact

variability between specified and . . .
perceived color” (ASAS)-Florianopolis, Brasil. Room

with a view - A case study”
-Pablo Manyé “Variability of

sociocultural colour associations 13:45 ARTS & DESIGN VIRTUAL
related to the environment in EXHIBITION (Part 1) - Curated by

Northeastern Brazil” Maria Joao Durao
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-Monica Kuo “East vs. West: How
color is perceived differently in
psychological and physical
environments of different
cultures”

-Kazim Hilmi Or “Colours of face
masks used during Covid-19
pandemic and social messaging”

- Stig Evans “London’s Largest
Painting”

ROOM 1

14:45-16:15 AIC 2021 Study
Group on Language of Color

Chairs: Galina Paramei, Dimitris
Mylonas
The authors of this session have been subjected to double-
blind peer-review. Therefore they will be published in the
AIC proceedings series.

- Emanuela Valeriani & Lourdes
Garcia Urena “The language of
color in the Bible (Hebrew, Greek,
Latin): A methodology to approach
the meaning of color terms”

- Maria MichelaDel Viva, llaria
Mariani, Carmen De Caro, Galina
Paramei “Florence blues are
clothed in triple basic terms”

- Mari Uuskiila “From Welsh
gwyrddto Italian azzurro:
Translation of colour language
between and within languages”

Galina Paramei & Dimitris
Mylonas, Discussion & the SGLC by
2021

14:00 Larissa Noury “COLOUR
HARMONY: ART, DESIGN &
ARCHITECTURE.

Tactile painting & Haute Couture”

14:15 ARTS & DESIGN VIRTUAL
EXHIBITION (Part 2) - Curated by
Maria Joao Durao

14:30 DISCUSSION

ROOM 2

14:45-16:15 AIC 2021Study Group
on Color Education

Chairs: Robert Hirschler, Maggie
Maggio

The authors of this session have not been subjected to double-
blind peer-review. Therefore as requested by the AIC, they will
not be published in the AIC proceedings series.
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16:15-16:30 BREAK

ROOM 1
16:30-17:10 Invited Speaker

Giovanni Pinna “Lighting and color design in the show”

Chair: Maurizio Rossi

17:10-17:15 BREAK

ROOM 1

17:15-18:15
SESSION 11 - COLOR AND

Chairs: Andrea Siniscalco, Gianluca

LIGHTING

Guarini

ROOM 2
17:15-18:35

SESSION 16 - COLOR AND
PSYCHOLOGY

Chairs: Galina Paramei, John

McCann

Oral: Oral:

Maurizio A proposal for the Anna Marotta, Colorasa

Rossi definition of colored Alessandra therapeutic adjuvant:
light sources in Brosio theories and
lighting CAD applications in the

hospital setting

Laura Bellia, | Lighting quality for Domicele Colour-emotion

Francesca home-working spaces: Jonauskaite, associations: What

Diglio, a survey Christine Mohr | have we learned so

Francesca far and what are the

Fragliasso unknowns?

Carolina Potential of colour in Barbara Colour shift due to

Espinoza- interiors for human Matusiak, Chromogenic

Sanhueza, light-responsive Marzieh Nazari, | dynamic glass

Claude Mh ambiances in northern Kine Angelo

Demers, locations

Jean-
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Charles-
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Abstract

Would a rose smell as sweet if it were blue? Perhaps not, colors and odors are associated. It is more
likely that people would use the word “yellow” to describe the odor of a lemon, than the word
“blue” if they were asked to use color terms for describing their olfactory experiences. The paper is a
scientific and cultural exploration of color—odor correspondences, with suggested variables to be
explored in design studies. The findings are considered as a protocol for designers to adopt the
inclusion of the sense of smell within the design of places through synesthetic behavior assisted by
the use of color.

Keywords: Color, Olfaction, Color—-Odor Correspondences, Synaesthesia, Cross-Cultural Differences

INTRODUCTION

People usually match strawberries smell to the color pink or red and also it is found that more
intense odours correspond to darker colors. Color not only facilitates odor identification, but also it
can affect judgments of intensity and pleasantness. An ambiguous combination of color and odor is
not only confusing but can also lead to a sense of unpleasantness. Because of this co-occurrence of
visual and olfactory experience, it should come as no surprise that cross modal correspondences
between colors and odors exist.

At least 20 peer-reviewed papers have been published in the last quarter-century that have
examined the consistent and non-random existence of the colors that people intuitively associate
with particular familiar and unfamiliar odors in a non-food sense. Researchers have proposed several
different reasons for the presence of cross-modal correspondences over the years, including
mathematical, semantic, structural, and emotional-mediation accounts. The concept of
'synaesthesia' or 'syn-olfactismo' has a long history of interest in the separate literature on
synaesthesia, as it is commonly called. Several artists and composers, from Cézanne to Scriabin, were
involved in the correspondences that connected colors and odors in the early twentieth century.

According to neuroscience, there are two ways of exploring the modulation and association
between vision and odor. A visual modulation of olfaction, that highlights the influence of color in
odor perception, and an olfactory modulation of vision, that explains how an odor is able to evoke a
certain color within our brain's memory.

On the other hand, color—odor correspondences are the result of learned associations in which
the particular color that people choose as corresponding to a particular odor varies from culture to
culture. Within each culture, it is discovered consistent trends in color choices for each odor,
indicating that people make a specific color-code matches.

Color and odor neurological correspondence

To understand how color could have an odor, the physiological relationship between vision and
olfaction should be considered. Starting from the base that, contrary to what it is believed, senses do
not work by themselves, they interact with each other during the process of sensation and
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perception; a phenomenon explained in the concept of cross-modality by Peleteiro (2016).
Furthermore, humans use information from multiple senses and the information received from one
sense can modulate the information and perception of another sense. A neurological phenomenon
known as synaesthesia, where the stimulation of a specific sense leads to the automatic experience
and sensation of another sense as stated by Weiser (2016), for example visualizing an odor or
painting with smell stimulation.

Colors are electromagnetic waves in which each wavelength corresponds to a specific color, while
odors are a chemical cocktail of gas molecules with an infinite possibility for combinations. The colors
can be studied based on the wavelengths and its interaction with the receptor in the eyes but also on
the neural activity pattern in the human brain that Conway (2020) describes as “the brain's
pantone”. Vision is processed in the occipital lobe, where stimulus that comes from the physical
world such as the wavelengths are translated into neurosignals and interpreted which allows for a
color recognition and given spatial and temporal features. Olfaction has a unique sensorial path from
the other senses because once the chemical stimulus of the odors reaches the olfactory bulb this
information is transformed into neurosignals that goes directly to the limbic system that includes the
amygdala and the hippocampus that are involved in the behavioral and emotional responses as well
as memory function. This gives olfaction a unique relation with memory due to the brain's anatomy
and binding properties and associations as Walsh (2020) explained.

On one hand, does odor have the neural ability to modulate the perception of visual images and
therefore of colors? Even though olfactory modulation of vision is not yet fully understood by
neuronal studies, researches about the topic have taken into consideration event-related analysis
and visual priming to analyze the neural responses towards visual objects that are associated with a
specific odor. It has been forecasted that when the frontal cortex receives simultaneous visual and
olfactory signals, the selective attention and cognitive load would be primarily given to the sense of
vision and olfactory inputs may not be attractive or engaging enough to modulate vision as stated by
Tamura, Hamakawa, and Okamoto (2018).

Olfactory inputs can modulate visual information that is stored in the memory via the limbic
system as explained in the research by Tamura, Hamakawa, and Okamoto (2018) where the
hypothesis assumed an ability of odor to modulate the color information that is stored in the working
memory and that its associated with the odor input. The results of a study reveal that there is an
olfactory modulation of colors in the working memory but that not all the odors will support and
modulate the working memory of a certain color, for example, the orange color memory
characteristic was lowered by the citrus-like smell while with the decanal odor was notably
modulated.

On the other hand, several researches as the one by Gottfried and Dolan (2003) and Luisa
Dematte, Sanabria, and Spence (2006), have shown that visual information as colors have a strong
influence in odor perception; but behavioral results and neuroimaging studies have shown that the
simple presentation of a visual input as for example color patches isn't enough to modulate olfactory
perception. Semantically equivalent associations between colors and odors are necessary to be able
to generate a modulation within the olfactory perception which for example will enhance the odor
identification to be faster and accurate. On the contrary, when there is conflicting or incongruence
signals coming from the nose and eyes into the brain, visual information can nullify olfactory
information by neural suppression as mentioned in Tamura, Hamakawa, and Okamoto (2018).

The neurophysiological foundations of how visual inputs as colors modulates odor perception are
explored in the study by Osterbauer et al. (2005), through functional magnetic resonance imaging
(fMRI). The left insular cortex, the right OFC and the piriform/amygdaloid regions, all areas of the
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limbic system are activated and stimulated by odors in isolation. These regions are sensitive to the

perceived associations between specific odors and colors, where there was also an activation in the

orbito- frontal and insular cortices, also regions of the limbic system. These neuroimaging data

support the theory that color has the ability to modulate odor perception at a very late stage of the

olfactory process as stated by Osterbauer et al. (2005), in several aspects including:

Influence of color on odor identification: even when common odors like coffee,
leather, or pine saw dust are presented without visual input, only around a third to
half of them are accurately identified as mentioned in Desor and Beauchamp (1974)
and Engen and Ross (1973). Color, in particular, can aid or hinder olfactory
recognition (e.g., Davis (1981); Zellner, Bartoli, and Eckard (1991)). When the color of
the odorant cannot be observed or is incorrect, we are slower and less accurate in
detecting it. As a result, it is easier for us to recognize a solution as lemon if it is
yellow rather than red or clear (in terms of both accuracy and speed).

Influence of color on odor discrimination: Stevenson and Oaten (2008) conducted
the sole study to look into the effect of color on olfactory discrimination. They used a
triangle test to measure discrimination, which exposes a subject with three odor
samples, two of which are identical. They discovered that when all of the odor
samples were wrongly colored (e.g., green for cherry and strawberry odors), there
were more errors in identifying two odors than when the odorous solutions were
either colorless or suitably colored. The findings show that receiving the inaccurate
label changes olfactory perception.

Influence of color on odor Intensity: there is data to support that color activates an
odor image, resulting in the generation of an odor percept, which, when paired with
the odor being smelled, raises the perceived intensity of the odor. Water, the most
commonly used odorless solution, is colorless. As a result, color-containing solutions
are frequently mistaken for having an odor, even when they don't. Darker colors
marginally increase the perceived strength of odorous solutions over lighter colors as
explained by Dubose, Cardello, and Maller (1980) and Zellner and Whitten (1999).
For example, a darker green wintergreen solution was deemed to be more intense
than a lighter green solution. Similarly, the intensity of a cake's lemon smell
intensified as the yellow color of the cake increased.

Influence of color on odor pleasantness: if color elicits conditioned olfactory
perceptions, the pleasantness of scents may therefore change. Odorous solutions
that have been colored incorrectly, in instance, may be seen as less pleasant than
odorous solutions that have been adequately colored as mentioned in Zellner (2013).
It was discovered that this is correct. For example, purple grape odor is preferred
than yellow grape odor according to Zellner, Bartoli, and Eckard (1991). When a
solution is colored incorrectly, it may lose its pleasantness because the color-induced
odor percept interacts with the actual odor, creating an unpleasant combination.

Cross-cultural color-odor associations

Color-odor cross-modal associations are influenced by culture, and they are most likely formed by

experience. Using the same set of 14 odors and asking participants to make congruent and

incongruent color choices for each odor, a recent study by Levitan et al. (2014) investigated this

question by testing color-odor correspondences in six different cultural groups (Dutch, Netherlands-

residing-Chinese, German, Malay, Malaysian- Chinese, and US residents). Within each culture,
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consistent patterns in color choices for each odor were
discovered, indicating that participants were matching colors to . i_
utci

odors in a non-random manner.

The researchers utilized representational dissimilarity

analysis to look for differences in the patterns of color-odor

. . . . NI. Res.
correlations between cultures as shown in (fig.1) and discovered criness

that the US and German individuals had the most comparable

patterns, followed by German and Malay participants. The most . _—‘
significant differences were seen between Malay and Gefma"ﬁ‘ = ' W Ei
] -

Netherlands-based Chinese participants, as well as between

Dutch and Malaysian-based Chinese participants. These i—
]

disparities could be attributed to dietary habits, the importance waiay | ‘

of fragrance in each society, or other societal variables. The _‘-

cross-cultural findings show that color-odor connections differ

among cultures, despite being rather stable within a culture. vl

Chinese

Figure 1: Color congruency for each odor in each culture. Colors per
odorant per country are ordered by frequency (most frequent are
shown lowest on their respective y-axis). Frequency is represented by

the height of each color box; the box on the right of the figure shows

vegetable
fish

the height a given box must be for there to be 10, 9, 8 etc. ratings of

hazelnut
musty
vinegar

- =
S
g2 8=

rice
soap
bumnt
meat
plastic

that color for a given odorant. Image by Levitan et al. (2014).

Color_based olfactory design in the space

The relationship between odors and colors started from the vernacular and traditional architecture,
which has always used natural pigments to paint walls, oils and waxes to treat surfaces and fixing
techniques mixing animal and natural substances with mortar, so colored materials with their own
odor that impregnated the environments making them naturally fragrant, stated by Haverkamp
(2013).

Examples of this combination color/odor can be found in the traditional architecture of every
continent, such as indigo which, in addition to its typical color, has an odor that immediately recalls
Indian architecture, or the white of lime whose odor is an icon of the olfactory landscape of the
Mediterranean, or the black tar and red tints derived from flavonoids of Mesoamerican architecture
and the resins of Egyptian architecture.

Places have always been theaters of synesthetic experiences between colors and smells, through
the media of materials (especially natural materials and animals), but also of the air and its qualities.
It is a multi-scalar relationship that involves culture and history, but also territories, environment, in
which the materials -present in the various areas of the world- incorporated identities of entire
populations as expressed by Barbara and Perliss (2006).

A project developed a few years ago by Barbara (2012), was focused on the idea to connect the
chromatic qualities of the pigments, used to color the yarns of a carpet, with the olfactory qualities.
The carpet, made by the women of the Jordan Foundation River (Jordan), had used spices, flowers
and berries to obtain colors that gave particular bright hues. From these, the same substances have
been diluted and inserted into a fringe of small pipes, to crown the carpet as an extra invisible three-
dimensional olfactory decoration.

This work wanted to be a manifesto of the indissoluble relationship between colors and odors in the

representation of a visible/invisible decoration. It has been placed on the way of studio Azzurro
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(2002)’s explorations of the Mediterranean Sea and region, whose colors/odors were the epiphanies
of the wind/light relationship in that area of the world where has to be considered sensorially
unique.

It is precisely the geographical dimension in architecture that consolidates this relationship also in
Peter Zumthor’s works on the identity of the Swiss Alps region, where smells and colors merge
through the wood resin, which indissolubly unites the smell of woods with the different coloration
and seasoning, as happened in the Swiss Pavilion at the Expo in Hannover in 2000 as stated in
Zumthor (2003). But also, in the Museum of Xiangjiao Liquor Factory at Shaoyang in China by
Senselab where the smell and/or color are a measure of the state of aging of the liquor as described
by Molinari and Visini (2020) or in the Ricola Factory by Herzog and de Meuron (2015) where an
entire wall is made of production waste of balsamic herbs that therefore give the facades distinctive
smell and color.

In addition to the "natural" relationship with places, there is also an artificial one, almost
subliminal, which began with the provocations of Marti Guixé with the installation Pharma Food
(2002) in which the colored and scented air wanted to sublimate the experience of nourishment (of
evident Futurist inspiration). This line of research is radicalized with the experiments of Philippe
Rahm and Jean Decoster as The Placebo Paint © that qualified psychologically the spaces beyond any
visual or plastic representation. By incorporating an infinitesimal amount of ginger or orange
blossom into industrial white paint, the designers seek to designate the intended purpose of a room
outside the realm of any representation. It is their ambition to act on a pre-sensory level, to create a
sort of infra functionalist architecture, generating its forms within the neurological and endocrine
space of the body. The orange blossom floor will be relaxing. The ginger floor will be charged with
eroticism as mentioned in Rahm et al. (2002).

CONCLUSION

This ancient relationship between “osmic” and chromatic qualities is still to be explored. Studies
about olfaction and its connections with other senses are recent, they date back to 2004, when
Richard Axel and Linda Buck, received the Nobel Prize for Medicine for their studies about olfaction.
From there, other disciplines have begun to deal with it and the construction of a design-oriented
scientific method is just at the beginning. Research on the synesthetic relationship between smell
and color and their impact on spaces is recent and still extremely pioneering. However, the
awareness of the importance of the quality of the air we breathe, also due to the recent pandemic,
will certainly have a fundamental impact on the development in the next years to come of a
synesthetic culture that will involve the sense of smell in the design qualities of spaces where to live.
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Treating chronic pain and depression with color and sound

e  The visual pathway linking the retina to the visual cortex is naturally the best known; but
beyond this the neuronal signals initiated by color are transmitted to a multitude of brain areas
involved in cognition that are in the cortex, as well as in the regulation of emotions in the
midbrain. Color information from the visual pathway is thus brought all the way to the limbic
system, where the amygdala controls the most instinctive emotional reactions.

e  The non-visual optic pathway links the retina to the hypothalamus and exerts a profound
influence on our hormonal balance.

e  The retinotectal pathway connects the retina directly with the superior colliculus (SC), the small
midbrain structures involved in unconsciously perceived emotional stimuli also linked to other
structures of the brain implicated in this function, such as the pulvinar and the amygdala
(Tamietto and de Gelder 2010).

e  The accessory optic tract connects the retina directly with the brainstem. Light is thus involved
in the multiple physiological functions of the brain stem, including regulation of the heart rate
and breathing, and managing our level of alertness and the quality of sleep (Hill and Marg 1963).

These four optical pathways stimulated by color are far-reaching, influencing every level of the
cerebral processes: physiological, emotional, and cognitive, both conscious and unconscious. Such a
complex, multilayered influence explains why the effects of color cannot be reduced to simple
mechanisms. Clear-cut one-to-one effects of colors on particular symptoms have generally not been
found, and successful color therapy systems require a more sophisticated approach taking into account
the subjective reactions of individuals to specific colors.

CONCLUSION

Virtually all subjects from both studies experienced significant reductions in stress and symptoms.
Those with pain symptoms saw on average a decrease of over two thirds in their severity immediately
after their sessions. Both studies led to the conclusion that the Sensora can be considered as an
effective system in its capacity as an adjunct therapy for the treatment of patients presenting with
chronic pain as well as depression and anxiety symptoms. In a number of cases, it enabled the treating
physician to reduce prescribed medication.

The non-invasive and drug-free nature of this type of color therapy, as well as its absence of
detrimental side effects, warrant further research into such interventions so that they can be
eventually be adopted in a wider context. The results presented here offer a welcome glimpse into a
possible future where color and sound will be implemented to enhance health and well-being.
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