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Much interest is devoted to the interaction of colour & light in today’s scientific and

artistic research communities. New technologies, materials and media are now being

deployed to enhance and stimulate our experience of daily life in real and virtual, “””””

permanent and ephemeral environments. The aim of the AIC 2011 conference is to explore

how the interaction of colour & light plays a crucial role in the perception, conception

and realization of spaces and platforms in different fields from both theoretical and‘
practical points of view. Using terms and concepts such as appearance, interaction,

performance, event, and by privileging the materiality, mediality, and the interactive

dimension of colour & light, the conference presentations demonstrate how productive
the theme of the INTERACTION OF COLOUR & LIGHT IN THE ARTS AND SCIENCES is. |||

The fields of inquiry include education, design, art, media, lighting, architecture, theatre,

dance, as well as psychology, colour science and technology. The AIC 2011 Midterm '””””l
Meeting aims to further discussion and nurture the latest findings in these various fields.

The International Colour Association - Association Internationale de la Couleur (AIC)
or Internationale Vereinigung fir die Farbe - is a learned society whose aims are to

encourage research in all aspects of colour, to disseminate the knowledge gained from
this research, and to promote its application to the solution of problems in the fields of

science, art, design and industry on an international basis.
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8.45

9.15

9.30

9.45

OPENING CEREMONY

AIC President Berit Bergstrom

ZHdK Director Prof. Dr. Thomas Meier

AIC 2011 Chair Verena M. Schindler & Team

ORAL SESSION I: Colour and Light
Interaction in Space on Stage
Chair: Karl Schawelka (Germany)

Opening Lecture: Ulrich Bachmann, Ralf Michel, Florian
Bachmann, Marcus Pericin (Switzerland): FROM COLOUR
LIGHT RESEARCH TO COLOUR LIGHT TEACHING

Oral paper 1-Leonhard Oberascher (Austria):
INTERACTION OF COLOUR AND LIGHT:
SIMULATION AND ASSESSMENT UNDER
ARTIFICIAL AND NATURAL LIGHT

Oral paper 2 - Jean-Luc Capron (Belgium):

COLOURED LIGHT SEQUENCES BASED ON HUMAN PER-
CEPTION: THE CASE OF A LIT SCULPTURE IN AN URBAN
OPEN SPACE

Oral paper 3-Petronio Bendito and Carol Cunningham-
Sigman (USA):

RGB COLORS, KINETIC TRACES, BODY, AND SPACE:
AN EXPLORATION OF THE NARRATIVE POTENTIAL OF
THE INTERACTION OF LIGHT AND COLOUR IN THE
PERFORMING ARTS

11.15

11.30

11.45

13.30

13.45

14.00

14.15

ORAL SESSION IllI: Colour and Light
Interaction in Science and Technology |
Chair: Shoji Tominaga (Japan)

Oral paper 4-Fiona McLachlan (UK]:

ALTERED SPACE: THE TRANSFORMATIVE CAPABILITIES
OF COLOUR AND LIGHT IN THE ARCHITECTURE OF
STEVEN HOLL AND UN STUDIO

Oral paper 5-Tatiana Semenova (Russia):
ARCHITECTURAL GLASS COLOUR PALETTE

Oral paper 6-Maria Jodo Durao (Portugal:
INTERSTICES OF COLOUR AND LIGHT IN THE ARCHI-
TECTURAL AND PICTORIAL SPACE OF VENICE

NCS Invited Lecture: Lino Sibillano (Switzerland):

THE COLOUR SPACE OF ZURICH.

AN EXEMPLARY RESEARCH ON COLOUR, TEXTURE AND
LIGHT IN URBAN SPACE

ORAL SESSION IlI: Colour and Light
Interaction in Science and Technology |
Chair: Shoji Tominaga (Japan)

Oral paper 7-Roy S. Berns and Farhad Moghareh Abed
(USA):

PHOTOSHOP AS A TOOL FOR MUSEUM LIGHTING DESIGN
USING APRIORI COLORANT OPTICAL DATA

Oral paper 8-Lindsay W. MacDonald (UK):
OPTIMAL WAVELENGTHS OF COLOUR LASER SCANNERS

Oral paper 9- Alain Trémeau, Fernando Basura,

Sezer Karaoglu and Damien Muselet (France):

TEXT SEGMENTATION IN NATURAL IMAGES ROBUST TO
PHOTOMETRIC EFFECTS

Oral paper 10-Midori Tanaka, Shoji Tominaga and
Takahiko Horiuchi (Japan):

COLOR NAMING EXPERIMENT USING 2D AND 3D
RENDERED SAMPLES

Oral paper 11-Nathan Moroney and Giordano Beretta USA):
VALIDATING LARGE-SCALE LEXICAL COLOR RESOURCES

15.45 ORAL SESSION IV: Art, Design and the Interaction of

16.00

16.15

16.30

16.45

17.00

Colour and Light
Chair: Jin-Sook Lee (Korea)

Oral paper 12-Sanford Wurmfeld (USA):

COLOR INTERACTION AS APPARENT LUMINOSITY IN
PAINTING: HOW THIS IS CREATED AND A HISTORY OF
ITS USE IN PAINTING

Oral paper 13- Gertrud Olsson (Sweden):
INTERACTION OF MOSAIC PIECES

Oral paper 14-Ken Smith (Australia):
THE ENIGMA OF THE OFFING: THE REPRESENTATION OF
LIGHT AND COLOUR IN SEA AND SKY

Oral paper 15-Melanie Yonge and France Cler (France):
INTERACTIVE CHROMATIC TOOLS FOR ARCHITECTURAL
COLOUR DESIGN

Oral paper 16-Cecilia Haggstrom (Sweden):

SPATIAL VISIBILITY: CAMOUFLAGING FUNCTIONS OF
RECOMMENDED COLOUR DESIGN SOLUTIONS FOR
IMPROVED ACCESSIBILITY

Oral paper 17-Xaviére Ollier, Vanessa Lehner and Soizic
Boucault (France):

MONTPELLIER THE WHITE CITY, TOULOUSE THE PINK
CITY, TWO TERRITORIES IN COLOR AND LIGHT, TWO
IDENTITIES IN QUESTION

8.45

9.00

9.30

9.45

ORAL SESSION V: Colour and Light
Interaction in Science and Technology Il
Chair: Brian Funt (Canada)

Oral paper 18- Jirgen Golz (Germany):

CHROMATIC INTERACTIONS OF SURFACES AND ILLU-
MINANTS: PHYSICO-ENVIRONMENTAL REGULARITIES
AS CUES FOR THE PERCEPTION OF COLOURS

Oral paper 19-Hanna Kim, Jiyoung Park, Jinsook Lee and
Jeongmi Lee (Korea):

A STUDY ON COLOR DIFFERENCE BASED ON VISUAL
ASSESSMENT OF EXISTING LIGHTING AND LED
LIGHTING

Oral paper 20-Manuel Melgosa, Luis Gémez-Robledo,
Marta Garcia-Romera, Michal Vik, Martina Vikova and
Katsunori Okajima (Spain):

COLOUR DIFFERENCES FOR A FARNSWORTH-MUNSELL
100-HUE TEST ILLUMINATED BY A D65 SOURCE

Oral paper 21-Maria Georgoula, M. Ronnier Luo and
Guihua Cui (UK):

THE IMPACT OF LUMINANCE LEVEL ON THE ASSESS-
MENTS OF COLOUR APPEARANCE AND DIFFERENCE

Oral paper 22-Kathrin Happel, Philipp Urban,

Edgar Dérsam and Xaver Ludewig (Germany):
CLASSIFYING PAPERS ACCORDING TO THEIR LIGHT
SCATTER PROPERTIES

Oral paper 23-Maria Vittoria Diamanti, MariaPia Pedeferri
and Barbara del Curto (Italy):

INTERFERENCE COLORS ON TITANIUM:

FROM SCIENCE TO ART
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11.15

11.30

11.45

13.30

13.45

14.00

14.15

14.30

15.45

16.00

16.15

16.30

18.00

ORAL SESSION VI: Light Interactions
Chair: Libero Zuppiroli (Switzerland)

Oral paper 24-Dragan Sekulovski, Pieter Seuntiens and
Marjolein Hartog (The Netherlands):
MEASURING DYNAMIC LIGHTING ATMOSPHERES

Oral paper 25-Charlotte Beaufort (France):
FROM (SLOW) MOTION TO EMOTION: THE COLOR-LIGHT
EVENT AND THE EXPERIENCE OF THE INTERVAL

Oral paper 26-Ayse Yildiran (Turkey): .
THE SHADOW OF COLORS IN KARAGOZ: INTERACTION
OF COLOR AND LIGHT IN TURKISH SHADOW THEATRE

Philips Invited Lecture: Markus Reisinger (Austria):
FACILITATING SURFACE, COLOUR AND LIGHTING CHOICE

ORAL SESSION VII: Light and Colour
Interaction in Education
Chair: Tien-Rein Lee (Taiwan)

Oral paper 27-Paul Green-Armytage (Australia):
A MODEL TO LINK DIFFERENT MODES AND DIFFERENT
ASPECTS OF APPEARANCE

Oral paper 28-Robert Hirschler, Lincoln C. Lopes and
Danielle F. Oliveira (Brazil):

LIGHT AND COLOUR IN THE CLASSROOM -
DEMONSTRATIONS FROM PHYSICS TO THE INTER-
ACTION OF COLOURS

Oral paper 29-Ingrid Calvo (Chile):

MANAGEMENT AND DEVELOPMENT OF
PROYECTACOLOR.CL, A PLATFORM WITH THEORETI-
CAL AND PRACTICAL COLOR RESOURCES IN SPANISH,
USEFUL IN VISUAL COMMUNICATION DESIGN

Oral paper 30-Sibel Ertez Ural, Semiha Yilmazer and
Saadet Akbay (Turkey):

A COMPARATIVE STUDY ON COLOUR & LIGHT
VISUALIZATION TECHNIQUES: ARCHITECTURAL
MODELS VERSUS FULL-SCALE SETUPS

Oral paper 31-Doreen Balabanoff (Canadal:
ASPECTS OF LIGHT:
COLOUR, LIGHT AND SPACE/FORM/TIME

ORAL SESSION VIII: Light and Image
Interacting Chair: Frank Rochow (Germany)

Oral paper 32-Susan Farnand and Franziska Frey (USA):
THE IMPACT OF LIGHTING ON PERCEIVED QUALITY OF
FINE ART REPRODUCTIONS

Oral paper 33-Miyoshi Ayama, Tetsuya Eda, Tomoharu
Ishikawa and Sakurako Matsushima (Japan):

EFFECT OF OBSERVERS’ PROPERTY ON KANSEI
IMPRESSION OF BLACKNESS IN ARTISTIC DIGITAL

Oral paper 34-Meng-Hua Huang, Dragan Sekulovski,
Hung-Shing Chen and M. Ronnier Luo (Taiwan/UK):
EVALUATION OF THE PERFORMANCE OF REFLECTIVE
E-BOOKS UNDER DIFFERENT ILLUMINATIONS

Oral paper 35-Daniele Torcellini (Italy):
SPARKLES, COLOURS AND OTHER LIGHT
EFFECTS. THE PROBLEM OF THE PHOTOGRAPHIC
REPRODUCTION OF MOSAIC

JUDD AWARD CEREMONY

Chair: Javier Romero, AIC Vice-President (Spain)

Judd Award citation: Manuel Melgosa (Spain) 23
Judd Award lecture: Lucia Ronchi (ltaly) 31

9.00

9.30

9.45

10.00

10.15

11.00

11.15

11.30

11.45

ORAL SESSION IX: Interaction of Colour and Light
in Psychology
Chair: Katsunori Okajima (Japan)

Oral paper 36-0svaldo Da Pos and Giulia Braghetta (Italy):
COLOUR CONSTANCY THROUGH TEXTILE VEILS

Oral paper 37-Yoko Mizokami, Ayae Tajima and Hirohisa
Yaguchi (Japan):

COLOUR CONSTANCY IN NATURAL AND UNNATURAL
IMAGES

Oral paper 38-Peter Bodrogi, Nathalie Krause, Stefan
Briickner, Tran Quoc Khanh and Holger Winkler
(Germany): PSYCHOLOGICAL RELATIONSHIP

BETWEEN COLOUR DIFFERENCE SCALES AND COLOUR
RENDERING SCALES

Oral paper 39-Taiichiro Ishida and Buntoku Mori (Japan):
HARMONIOUS COLOR GROUP CHARACTERIZED BY
A COLORED LIGHT SOURCE

Oral paper 40-Karin Fridell Anter and Ulf Klarén
(Sweden):

SUCCESSIVE APPROXIMATION IN FULL SCALE ROOMS.
COLOUR AND LIGHT RESEARCH STARTING FROM
DESIGN EXPERIENCE

Oral paper 41-Hyeon-Jeong Suk and Eunsol Lee (Korea):
LIGHTING COLORS FOR COGNITIVE PERFORMANCE

ORAL SESSION X: Expressions of the Interaction of
Colour and Light
Chair: Maria Luisa Musso (Argentina)

Oral paper 42-José Luis Caivano (Argentinal:
COLOR AND CESIA: THE INTERACTION OF LIGHT AND

Oral paper 43-Harald Arnkil, Karin Fridell Anter,

ULf Klarén and Barbara Matusiak (Finland):
PERCIFAL: VISUAL ANALYSIS OF SPACE, LIGHT AND
COLOUR

Oral paper 44-Pierre Auboiron (UK/France):
ERWIN REDL OR THE MATRIX INDEXING OF SPACE

Oral paper 45-Henriette Koblanck, Jan Ejhed and Monica
Moro (Sweden):

‘LIGHT YEAR’ - LIGHT FOCUSING ON DESIGN IN SOCIETY
AND WORKING LIFE
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Shih-Han CHEN, Hung-Shing CHEN, M. Ronnier LUO
Yoon-Ji CHO, M. Li-Chen OU, M. Ronnier LUO

Yi-Fan CHOU, Pei-Li SUN, San-Liang LEE,
M. Ronnier LUO

Alice CHU, Osmud RAHMAN, Sumit MANDAL

TRICHROMATIC ANIMATION

INSTRUMENTAL AND SENSORY ANALYSIS OF GONIOCHROMISM

THE USE OF MATRIX Q OF THE DECOMPOSITION THEORY AND
PRINCIPAL COMPONENT ANALYSIS FOR COLOR IMAGE MAPPING
OF ASCENE

NEW PHOTOMETRIC DEVICE FOR DISCRETE ANGULAR MEASURE-
MENT. EXPERIMENTAL VALIDATION BY ANALYSIS OF THE GLARE
ON BUILDINGS

A PORTABLE ASSISTANCE TOOL FOR COLOR-DEFICIENT INDIVI-
DUALS WITH REAL-TIME COLOR CHANGING FUNCTION

DEVELOPMENT OF MULTI-ANGLE SPECTRAL IMAGING SYSTEM
USING LED ILLUMINANT - LCTF DEVICE AND ANALISYS OF
JAPANESE SILK TEXTILES

EYE-CATCHING COLORS USING EYE TRACKING IN A MOBILE
COMMUNICATION CONTEXT

COLOR CHANGE OF OBJECTS CONTROLLING SPECTRAL DISTRIBU-
TION OF LIGHT AND SPECTRAL REFLECTIVITY OF COLOR MATERIAL
A PERCEPTUAL APPROACH TO THE CHROMATIC COMPLEXITY OF
CONTEMPORARY CITY

COLORIMETRIC CHARACTERISTIC OF INK JET PRINTS IN FUNCTION
OF ENVIRONMENTAL PARAMETER

COLOUR AND LIGHT WALL WORKS IN ARCHITECTURAL SPACE
ILLUMINATING THE PSYCHE

PSYCHOLOGICAL STUDY ON PREFERENCE OF IDEAL SKIN COLOR -

COMPARISON BETWEEN JAPAN AND CHINA
URBAN POLICIES TOWARDS FACADE COLOURS

LIGHT, COLOUR AND TEXTURE: THE APPEAL OF THE SENSES TO
IMPROVE INDEPENDENCE AMONG THE ELDERLY

PROPAGATION OF ERRORS IN A COLOR-MATCHING EXPERIMENT
THE PATHS OF THE RAINBOW

A STUDY ON CONSUMER PREFERENCE TO DIFFERENT STYLES
(PATTERNS) AND COLOR COLLOCATIONS

WORKS OF LIGHT IN SPACE

LUMALERT: SAFETY SIGNAL SYSTEM FOR CYCLIST

CAPTURING THE GIST OF COLOR INFORMATION IN AN IMAGE
IMAGE-DEPENDENT COLOUR PALETTE APPLYING TO PREFERRED
COLOUR CORRECTION OF FLAT PANEL DISPLAYS

A NEW SATURATION MODEL

INTER-AGREEMENT BETWEEN TYPICAL COLOUR MEASURING
INSTRUMENTS

A CROSS-CULTURAL STUDY OF THE RELATIONSHIPS BETWEEN
COLOURS AND PRODUCTS

8 AIC 2011 MIDTERM MEETING, ZURICH - INTERACTION OF COLOUR & LIGHT IN THE ARTS AND SCIENCES

244

248

252

256

260

264

268

272

276

280

284

289

293

297

301

305

309

314

318

322

326

330

334

338

342



Michel CLER, France CLER, Verena M. SCHINDLER

Verdnica CONTE

Paula CSILLAG

Barbara DIETHELM

Motonori DOI, Shojiro YUGUCHI, Hideki SAKAI
Bernardt DUVENHAGE, Johannes BAUMBACH
Timo ECKHARD, Eva M. VALERO, Francisco MESA
Pietro FIORENTIN, Elena PEDROTTI

Katia GASPARINI

Bettina GERHOLD

Shi-Min GONG, Wen-Yuan LEE

Mahzyar GORJI, Keivan ANSARI, Siamak MORADIAN

Saeideh GORJI KANDI, Faezeh SAEDI
Juliana HENNO, Monica TAVARES
Jorge HERRERA-RAMIREZ, Meritxell VILASECA, Jaume PUJOL

Jungin HONG, Jiyoung YOON, Seungjae LEE, Gyoungsil CHOI,
Sujeung KIM

Tsuei-Ju HSIEH, I-Ping CHEN

Neng-chung HU, Yeng-chan FEN, Zun-yi HUANG,
Ming-chu CHANG, Chin-chuan WU, Su-li HSIAO

Yu HU, Javier HERNANDEZ-ANDRES, Juan Luis NIEVES,
Eva M. VALERO, Javier ROMERO, Markus SCHNITZLEIN,
Dietmar NOWACK

John HUTCHINGS, M. Ronnier LUO, Wei JI
Youko INOUE, Yoko IKEGAMI, Naoya HARA

Masao INUI, Masaru KATO, Tatsushi TOCHIGI, Machiko SATO,
Takao KIKUCHI, Sakuji YOSHIMURA

Kyoko ISHIDA, Youko INOUE, Hironobu UCHIYAMA

Tomoharu ISHIKAWA, Kou SATO, Yoshifumi MATSUMOTO,
Kazuya SASAKI, Yuko SHIMIZU, Miyoshi AYAMA
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THE SENSE OF PLACE, MOOD AND MOVEMENT

A PROMENADE THROUGH BUENOS AIRES - COLOUR AND ART
CHANGING THE IMAGINED CITY

SOME INPUTS FOR COLOUR DESIGN EDUCATION:
AN EMPIRICAL STUDY CORRELATING THE VARIABLES, GENDER,
AREA OF INTEREST, AND COLOUR BLINDNESS

A HOLISTIC VIEW OF COLOUR - A BRIDGE BETWEEN PHYSICS AND
METAPHYSICS

IMAGE RETRIEVAL BY IMPRESSION WORD BASED ON FEELING
PREDICTION FROM COLOR COMBINATION

USING 2D IMAGE COMPOSITION TO MODEL AND EVALUATE SOLDIER
CAMOUFLAGE IN THE VISIBLE WAVELENGTHS

TOWARDS AN AUTOMATED METHOD OF OBJECTIVE GINGIVAL
INFLAMMATION ASSESSMENT ON COLORED DIGITAL STILL IMAGES

COLOUR CHANGE IN PRINTING INKS CAUSED BY LIGHT EXPOSURE

COLOUR AND LIGHT IN THE MEDIA ARCHITECTURE ENVELOPE:
KINETIC AND LUMINQOUS EFFECTS ON BUILDING FACADE

SAFETY YELLOW: STUDIES ON THE SPATIAL EFFECT OF COLOUR
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THE DIFFERENCE OF COLOR PREFERENCE BETWEEN COLOR
PATCHES AND PRODUCTS
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THE EFFECT OF BACKGROUND LIGHTNESS ON PERCEPTUAL COLOR
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COLOR AS A LIGHT SOURCE AND THE RECEIVER'S PARTICIPATION
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TRANSLUCENCY PERCEPTION
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THRESHOLD AND EQUIVALENT VEILING LUMINANCE

CORRECTING FOR NON-UNIFORM LIGHTING WHEN PHOTOGRAPH-
ING THE MURAL IN THE ROYAL TOMB OF AMENOPHIS 111 (I1):
APPLYING A LIGHTING MODEL TO MURAL IMAGES

EFFECT OF CORRELATED COLOUR TEMPERATURE ON INDIVIDUAL
VARIATION IN THE IMPRESSION OF LIGHTING WITH REGARD TO
SEASON

EFFECT OF KNOWLEDGE AND EXPERIENCE OF FABRIC ON THE
CROSS-MODAL LINKAGE BETWEEN TACTILE SENSATION AND VISUAL
IMAGE OF SOLID BLACK AND MULTI-COLOR PRINTED FABRICS

AIC 2011 MIDTERM MEETING, ZURICH - INTERACTION OF COLOUR & LIGHT IN THE ARTS AND SCIENCES

348

352

356

360

364

368

372

377

383

387

391

395

398

402

406

410

414

418

422

426

430

435

439

443



Razieh JAFARI, Seyed Hossein AMIRSHAHI, Seyed Abdolkarim

HOSSEINI RAVANDI
Na-na JE, Seung-yeon HAM, Gyoungsil CHOI

Joohee JUN, Li-Chen OU, M. Ronnier LUO

Ivar JUNG, Ole VICTOR, Paivi JOKELA, Patrik BRANDT

Ichiro KATAYAMA

Masaru KATO, Masao INUI, Yoshihiko AZUMA

Katharina KEHREN, Philipp URBAN, Edgar DORSAM,

Andreas HOPE, David R. WYBLE
Soyeon KIM, Jiyoung PARK, Jinsook LEE

Sujeung KIM, Hyejin KWON, Yoojin AHN

ULf KLAREN, Karin FRIDELL ANTER
Barbara KLINKHAMMER
Mituo KOBAYASI

Takayuki KUMAZAWA

Monica KUO, Yen-Ching TSENG

Youngshin KWAK, Hyun jin PARK, Ki-Hyeong IM
Agata KWIATKOWSKA-LUBANSKA
Jean-Paul LECLERCQ

Eunsol LEE, Hyeon-Jeong SUK

Heejin LEE, Gyoungsil CHOI
Tien-Rein LEE, Vincent SUN
Hsin Hsin LIN

Eva LUBBE

M. Ronnier LUQO, Li-Chen QU

Sanja MAHOVIC POLJACEK, Tomislav CIGULA, Miroslav GOJO

Igor MAJNARIC, lvana BOLANCA MIRKOVIC, Maja JAKOVLJEVIC

DETERMINATION OF SPECTRAL DIMENSIONS OF MUNSELL
NEUTRAL SAMPLES

COMPARATIVE STUDY OF COLOR EMOTION OF UNIVERSITY
STUDENTS BETWEEN KOREA AND CANADA

EXTENSION OF COLOUR EMOTION MODEL FOR COMPLEX IMAGES
PERCEIVED COLOUR IN TRANSPARENT MATERIALS AND OBJECTS

WHITENESS OF PAPER CONTAINING FLUORESCENT WHITENING
AGENT UNDER WHITE LED AND FLUORESCENT LAMP ILLUMINATION

COLORIMETRIC PREDICTION OF HALFTONE PRINTS WITH PALE-INK
MODEL

PERFORMANCE OF MULTI-ANGLE SPECTROPHOTOMETERS

A STUDY ON APPROPRIATE CORRELATED COLOR TEMPERATURE
SUBSEQUENT TO ACTIVITY TYPES OF HOUSING SPACE

RESEARCH ON THE INFLUENCES SELF IMAGE HAS ON THE
PREFERENCE OF VISUAL IMAGE AND VISUAL COLOR FOCUSED ON
KOREAN FEMALES IN THEIR TWENTIES

COLOUR AND LIGHT IN SPACE: DYNAMIC ADAPTATION AND SPATIAL
UNDERSTANDING

LA COULEUR, FILLE DE LA LUMIERE: THE INTERACTION OF COLOUR
AND LIGHT IN THE MONASTERY OF SAINTE MARIE DE LA TOURETTE
A CONSIDERATION ON MATHEMATICAL RELATIONS BETWEEN
COLOR ATTRIBUTES OF MUNSELL, PCCS, AND NCS

FACTORS OF A HARMONIOUS LANDSCAPE BASED ON THE
COMBINATION OF AN ACCENT COLOR AND A BASE COLORIN A
BUILDING EXTERIOR IN JAPAN

RESEARCH ON INTEGRATION OF METEOROLOGICAL LANDSCAPE
AND ENVIRONMENTAL COLOUR CHANGES - A CASE STUDY OF THE
YANGMINGSHAN NATIONAL PARK, TAIWAN

ROBUSTNESS OF PERCEIVED GLOSSINESS SCALE USING MAGNI-
TUDE ESTIMATION METHOD

CREATING A NEW WORLD OF COLOUR AND LIGHT BY 21ST CENTURY
INDUSTRIAL DESIGNERS

A PROTOTYPE OF GONIOPHOTOSCOPE AND ITS USE

THE EFFECT OF COLOR CONTRAST BETWEEN TEXT AND BACK-
GROUND ON HUMAN COMFORT - PSYCHOLOGICAL AND PHYSIO-
LOGICAL INVESTIGATIONS

ROAD SAFETY SIGN COLOR SCHEME FOR THE COLOR BLINDNESS

INVESTIGATING THE PSYCHOLOGICAL AND PHYSIOLOGICAL EFFECTS
OF HUMAN EXPOSURE TO COLOR-LIGHT

USING THE CAMERA AS A PAINTBRUSH FOR NON-PHOTOREALISTIC
RENDERINGS (NPR)

EXPERIMENTAL EVIDENCE FOR THE FORMULA FOR SATURATION
COLOUR HARMONY FOR FASHION DESIGN

THE CHOICE OF COLOURS IN GRAPHIC DESIGN IN RELATION TO THE
CHILDREN'S PREFERENCE. ASPECTS TRANSFERRED TO THE
COLOUR APPEARANCE OF PRINTED MEDIA

COMPARATIVE ANALYSIS OF ELECTROPHOTOGRAPHIC PRINTS WITH
THE STANDARD MAGENTA AND CYAN IN RELATION TO THE PRINTS
IN WHICH LIGHT MAGENTA AND LIGHT CYAN ARE ADDED

10 AIC 2011 MIDTERM MEETING, ZURICH - INTERACTION OF COLOUR & LIGHT IN THE ARTS AND SCIENCES

447

451

455

459

463

467

473

477

481

485

489

493

497

501

506

510

514

518

522

526

530

535

540

544

548



Kiwamu MAKI

Yoshitsugu MANABE, Masayuki SAGANO, Kunihiro CHIHARA

Jesls MARINA, Elena MORON, Maria DE LARA, Luis Miguel RUIZ

Go MATSUMOTO, Shoji SUNAGA, Takeharu SENO

Barbara MATUSIAK, Karin FRIDELL ANTER, Harald ARNKIL,
Ulf KLAREN

Gisela MEYER-HAHN

Neda MILIC, Dragoljub NOVAKOVIC, Zeljko ZELJKOVIC

Ji-young MIN, Jung-soon YANG, Sujeung KIM, Gyoungsil CHOI
Hamid MIRZAEI, Brian FUNT

Kumiko MIURA, Tadayuki WAKATA, Miho SAITO

Jorge MONTALVA, Ignacio TORTAJADA, Mariano AGUILAR

Keiichi MURAMATSU, Tatsuo TOGAWA, Kazuaki KOJIMA,
Tatsunori MATSUI

Fulvio MUSANTE, Danilo PALEARI, Maurizio ROSSI, Fabio ZANOLA

Luan NGUYEN, Sigrid REITER, Jacques TELLER

Juan Luis NIEVES, Eva M. VALERO, Yu HU,lJeSL'Js MARINA,
Javier HERNANDEZ-ANDRES, Elena MORON, Javier ROMERO

Koji 0GAWA, Keiichi MURAMATSU, Tatsunori MATSUI
Tomomi OGURA, Shoji SUNAGA, Takeharu SENO
Haruyo OHNO, Masami KONO

Rie OHTSUKI, Shoji TOMINAGA, Osamu TANNO

Shino OKUDA, Yoko FUKUMOTO, Katsunori OKAJIMA,
Carlos ARCE-LOPERA

Masayuki OSUMI

Li-Chen OU, M. Ronnier LUO, Pei-Li SUN, Neng-Chung HU,
Hung-Shing CHEN

Hyensou PAK, Chan-Su LEE, Ja-Sun JANG

COLOR MODIFICATION OF SIGNBOARD SUITABLE FOR
STREETSCAPES WITHOUT SIGNIFICANT LOSS OF VISIBILITY AND
LOGO IDENTITY

REPRESENTATION OF TEXTURE AND INTERREFLECTION USING
SPHERICAL MIRROR FOR MIXED REALITY

MONOCROMATISM AND THE ARCHITECTURE OF INDUSTRIAL
LANDSCAPES

CONTRIBUTION OF COLOUR AND TEXTURE INFORMATION TO THE
RECOGNITION OF NATURAL OBJECTS

PERCIFAL METHOD IN USE: VISUAL EVALUATION OF THREE SPACES

INTERACTION BETWEEN COLOUR AND LIGHT ...AND DIFFERENT
SPACES ...AND MATERIALS ...AND SOUND/COMPOSITION/MUSIC

DEVELOPMENT OF PLUG-IN FOR OPTIMIZING COLOURS OF GRAPHIC
AND WEB DESIGNS FOR PERSONS WITH DICHROMATIC VISION
DEFICIENCIES

SENSITIVITY EVALUATION STUDY OF LED LIGHTING COLORS BASED
ON NATURAL LIGHT

GAUSSIAN-METAMER-BASED PREDICTION OF COLOUR STIMULUS
CHANGE UNDER ILLUMINANT CHANGE

CLASSIFICATION OF FRAGRANCES BY THEIR SIMILAR PSYCHOLOGI-
CAL IMAGES WITH COLORS (2) - DEVELOPMENT OF A LAW DESCRIB-
ING THE HARMONY BETWEEN FRAGRANCES AND COLORS WITH
SPECIAL EMPHASIS ON THE TONES

INFLUENCE OF THE FREQUENCY OF AN ACHROMATIC GRATING
WITH THE BEZOLD EFFECT CAUSED BY A RECTANGULAR INTER-
LEAVED SEQUENCE INSIDE

ONTOLOGICAL APPROACH TO A STRUCTURE OF COLOR EMOTION:
DESCRIPTIONS OF RELATIONSHIPS AMONG RATING SCALES

IMAGE BASED TECHNIQUE FOR COLORIMETRIC CHARACTERIZATION
OF THE LIGHT FIELD EMITTED BY LED PROJECTOR WITH VARIABLE
CCT FOR MUSEUM LIGHTING

CHROMATIC CHARACTERIZATION OF URBAN FRAGMENTS:
VALIDATION OF A USER-ORIENTED PROTOCOL THROUGH THE STUDY
OF HORS-CHATEAU STREET (LIEGE, BELGIUM]

INFLUENCE OF COLOR SCALES AND SUBJECTIVE COLOR IMPRES-
SIONS IN THE DEVELOPMENT OF ARCHITECTURAL PROJECTS

CONSTRUCTION OF SIMULATION FOR KANSEI EVALUATION OF
COLORS BY USING LINKED MULTIPLE NEURAL NETWORKS

THE EVALUATION OF DICHROMATIC SIMULATION BY A VISUAL
SEARCH TASK

SURVEY OF THE EXTERIOR COLORS OF THE ACADEMIC BUILDINGS
- IN THE CENTER OF KANSAI

ESTIMATION OF COLOR CONCENTRATIONS FOR HUMAN SKIN COLOR
REPRODUCTION

EFFECTS OF LIGHT ON FOOD APPEARANCE IN COLOR, GLOSSINESS,
AND VISUAL TEXTURE

COMPUTER COLOR MATCHING SYSTEM FOR METALLLIC AND
PEARLESCENT COLOR APPLIED GONIO-PHOTOMETRIC SPECTRAL
IMAGING

AGE EFFECT ON COLOUR EMOTION: AN EXAMINATION BY LOOKING
INTO INDIVIDUAL RESPONSES

THE EFFECT OF COLOURED LED LIGHTING IN THE EMOTIONAL AND
COGNITIVE RESPONSES TO AFFECTVE PICTURE STIMULI

AIC 2011 MIDTERM MEETING, ZURICH - INTERACTION OF COLOUR & LIGHT IN THE ARTS AND SCIENCES

552

556
560
564

568

572

576

580

584

589

593

597

601

605

609

613
617
621
625

629

633

637

641

11



Geunli PARK, Hyeon-Jeong SUK, Sanha PARK, Eunsol LEE BON APPETIT! THE BEST VERSUS WORST LIGHT COLOR FOR DINING 645

Jiyoung PARK, Soyeon KIM, Jinsook LEE RESEARCH ON THE ELDERLY PEOPLE’'S COLOR DISTINCTION SCOPE 649
SUBSEQUENT TO COLOR

Minyoung PARK, Seri LEE, Gyoungsil CHOI THE RELATIONSHIP BETWEEN THE BRAND IMAGES OF COSMETIC 653
BRANDS AND THE COLORS APPLIED IN THEIR MERCHANDISING
SPACES

Seohee PARK, Sooyeon YOO, Gyoungsil CHOI A RESEARCH ON THE DEVELOPMENT METHOD OF A PRACTICAL 657
DIGITAL COLOR PALETTE USING NATURAL FLOWER IMAGES

Esther PI;RALES, Elis,abet CHORRO, Valentin VIQUEIRA, Francisco COLOUR FILTERING OF LIGHTING SYSTEMS BASED ON wLEDS TO 662

M. MARTINEZ-VERDU IMPROVE THEIR COLORIMETRIC CHARACTERISTICS

Vojko POGACAR SEMANTICS OF SHAPE-COLOR COMBINATIONS 666

Renata POMPAS BRIGHT FABRICS: FROM SILK TO LED 670

Piyanan PRASARNRAJKIT, Chawan KOOPIPAT COLOUR DESIGN OF COMMERCIAL BUILDING AT AMPHAWA CANAL 674
COMMUNITY USING NCS COLOUR NOTATION

Alessandro PREMIER MOBILE SUN-SHADING DEVICES: CHANGING THE COLOUR OF 678
BUILDINGS® FACADES AND PLACES

Peter A. RHODES, Wei JI, Kieron CLAYTON MEASURING BEER HAZE AND PREFERENCE 682

Silvia RIZZ0 TEACHING IDEAS AND ASPECTS FOR A NEW SPACIAL RESEARCH ON 686
THE INTERACTION BETWEEN LIGHT, SPACE, AND COLOR

Giuseppe ROSINI “THE SCULPTURAL LIGHTING": APPLICATIONS IN MONUMENTAL 690
CONTEXTS OF AN ARTISTIC TECHNIQUE BASED ON COLOUR-LIGHT-
TEXTURE INTERACTION

Harumi SAITO, Yoko ASANO, Masahiro WATANABE, IMPRESSION DIFFERENCES IN COLOUR VISION CHRACTERISTICS 694

Katsunori OKAJIMA

Miho SAITO CLASSIFICATION OF FRAGRANCES BY THEIR SIMILAR PSYCHOLOGI- 698
CAL IMAGES WITH COLORS (1) - PSYCHOLOGICAL AND PHYSIOLOGI-
CAL STUDY OF HARMONIOUS COLOR-FRAGRANCE COMBINATIONS

Takashi SAKAMOTO, Toshiki KARASU, Shiro HOTTA SOFTWARE TO EXAMINE AND IMPROVE LEGIBILITY OF COLORED 702
DOCUMENTS FOR PROTANS AND DEUTANS

Jodi L. SANDFORD CONCEPTUAL METAPHOR AND THE INTERACTION BETWEEN COLOR 706
AND LIGHT: LIGHT IS COLOR, SEEING IS RECEIVING LIGHT, SEEING
IS COLOR

Joaquim SANTOS THE COLOURLESSNESS OF THE ZENER DIODE 710

Matthias SCHELLER LICHTENAUER, Iris SPROW, Peter ZOLLIKER PERCEPTION OF CONTRAST ON DIFFERENT BACKGROUNDS 714

ENIGMATIC SEARCH: LIGHT AND COLOUR IN TODAY'S URBANSCAPE. 718
A PLEASURABLE PARADOX

Verena M. SCHINDLER, Melanie YONGE, Michel CLER,
France CLER, Jean-Paul LECLERCQ

Birgit SCHULZ, Alexander AVIAN, Vincent GROTE, Max MOSER PAINTERS JUDGING BRIGHTNESS OF COLOURED SAMPLES UNDER 723

CHROMATIC ILLUMINATION

CHROMATIC ENLIGHTENMENT: COLOR AND LIGHT IN MODERNIST 727
RELIGIOUS ARCHITECTURE [A SPIRITUAL JOURNEY IN TWO
BUILDINGS]

UNSUPERVISED COLOUR SEGMENTATION OF TEXTILE FABRICS 731
CONSTRUCTED BY COLOURED YARNS

ESTIMATION OF SPECTRAL REFLECTANCES OF AN ART PAINTING 735
USING A MULTISPECTRAL CAMERA AND EVALUATION OF THEIR
ACCURACIES

THE REAL AND THE IDEAL FASHION IMAGE TYPE AND THE COLOR 739
IMAGE FAVORED BY CONTEMPORARY KOREAN WOMEN

Boris SLUBAN, Shahram PEYVANDI, Seyed Hossein AMIRSHAHI OBSERVER METAMERISM POTENTIALITY OF A METAMERIC PAIR 743

Jada SCHUMACHER

Si-Jie SHAO, Lin LUO, Hui-Liang SHEN, John H. XIN

Noriyuki SHIMANO, Takayuki NISHINO

Saeyoung SHIN, Youngin KIM

12 AIC 2011 MIDTERM MEETING, ZURICH - INTERACTION OF COLOUR & LIGHT IN THE ARTS AND SCIENCES



Saili SONAR
Daniela SPATH

Maja STRGAR KURECIC, Darko AGIC, Lidija MANDIC,
Ante POLJICAK

Shoji SUNAGA

Taka-aki SUZUKI, Minoru SUZUKI, Yasuki YAMAUCHI, Katsunori
OKAJIMA

Takuzi SUZUKI, Mituo KOBAYASI

Uravis TANGKIJVIWAT, Surachai KHANKAEW, Akaradaje
THOUNGSAWANG

Elza TANTCHEVA, Cecilia HAGGSTROM

Justyna TARAJKO-KOWALSKA
Ignacio TORTAJADA, Jorge MONTALVA, Mariano AGUILAR
Alain TREMEAU, Philippe COLANTONI, Eric DINET

Yi-Chen TSAI, Yen-Hsiang CHAO, Hung-Shing CHEN,
M. Ronnier LUO

Rengin UNVER, Mine YAVUZ, Esra KUCUKKILIC 0ZCAN
Valentina VEZZANI

Demyan VOYTOVYCH

Yuanlei WANG, Alice GAO, Anthony WHITE, Xiaohong GAO
Ralf WEBER, Thomas KANTHAK

Guo-Feng WEI, M. Ronnier LUO, Peter A. RHODES

OhYon YIM

Chanyang YOU, Youngshin KWAK

Yingiu YUAN, Li-Chen OU, M. Ronnier LUO

Pietro ZENNARO

COLOR CONFIGURATIONS OF JAIPUR PALACES

THE PSYCHOLOGICAL AND PHYSIOLOGICAL EFFECT OF “COOL DOWN
PINK” ON HUMAN BEHAVIOR

MISCONCEPTIONS ABOUT HDR PHOTOGRAPHY

YELLOW-BLUE COLOUR DISCRIMINATION IN RED-GREEN COLOUR
DEFICIENCY

DEVELOPMENT OF SIMPLE COLOR BIPARTITE APPARATUS USING
SINGLE LIGHT SOURCE WITH LEDS AND MEASUREMENT OF
INDIVIDUAL COLOR MATCHING FUNCTIONS

A COLOR ANALYZING TOOL “SCICOLOR” FOR RESEARCH AND
EDUCATION

A COLOR PREFERENCE MODEL FOR DIFFERENT COLOR APPEAR-
ANCE MODES

COLOUR-SHAPE INTERACTION ANALYSIS OF THE POST-BYZANTINE
NAVE DECORATION IN THE CHURCH OF THE NATIVITY OF CHRIST,
ARBANASSI, BULGARIA

BLUE COLOUR AND LIGHT IN ARCHITECTURE

CHROMATIC STUDY OF THE ARCHITECTURAL WORK “LA MURALLA
ROJA” BY RICARDO BOFILL

LEARNING AND TEACHING COLOR AS A MULTIDISCIPLINARY TOPIC
BASED ON SCIENTIFIC KNOWLEDGES AND ARTISTIC CONCEPTS

A DIGITAL VISUALIZATION TOOL FOR THE EVALUATION OF COLOUR
VISION DEFICIENCY

A STUDY ON PERCEIVED COLOURS OF FACADES UNDER DIFFERENT
LIGHT SOURCES

COLOUR EDU.SYSTEM: A CREATIVE AND SYSTEMATIC APPROACH TO
COLOUR EDUCATION IN DESIGN

VECTORS OF DEVELOPMENT OF FOLK DWELLINGS COLORISTIC
FORMATIONS OF EUROPE (TIME AND GEOGRAPHICAL ASPECTS)

COLOUR CONTRAST REVISIT
TEACHING COLOR TO ARCHITECTURE STUDENTS
THE INFLUENCE OF BACKGROUNDS ON MURA DETECTION IN

TFT-LCDs
ANALYSIS ON COLOR PERCEPTION CHARACTERISITCS OF SENIOR

PEOPLE BY THE METHOD OF DECREASING COLOR DIFFERENCES
GENDER DIFFERENCES IN COLOR AND SHAPE EMOTION
GENDER DIFFERENCES IN SOCIAL PERCEPTION FOR SKIN TONES

SUBLIME UGLY ARCHITECTURE

AIC 2011 MIDTERM MEETING, ZURICH - INTERACTION OF COLOUR & LIGHT IN THE ARTS AND SCIENCES

747
751

755

759

763

767

771

775

780
784
788

792

796
800
804
808
812
816
820
824
828

832

13



back to contents >

280

Colorimetric characteristic of ink jet prints in function of
environmental parameter
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Abstract

The aim of this work is to determine the range of reproduction and colour deviation of the naturally
and artificially aged prints obtained on the printers of different technologies and ecological
characteristics. The prints obtained by piezoelectric, thermal and UV ink jet technologies were
used. The investigation results point at the decrease of gamut volume of naturally aged prints HP
500 and HP 9000s with the exposition time, opposite to the prints made on Roland UV LEC 300
where the positive trend was determined. The artificially aged samples give gamut volumes which
fit in earlier mentioned results. The aged prints HP 500 have greatest AE values and belong to the
class of obvious deviations.

1. Introduction

Ink jet technology is the printing technology using the ink droplets without the contact with the
printing substrate. Criteria are set for the ink jet print quality, eligible features typically including
large color gamut, sharp detail rendering, and long-term fastness of the printed image. These
characteristics are highly dependent on the properties of both papers and inks and their chemical
and physical interactions; Wilhelm, Holmes and M. McCormich-Goodhart (1998), and Blayo and
Medlege (2001). Durability of colour prints has steadily improved. Improvements have targeted
the following areas: light fastness, thermo stability, water-fastness, humidity-fastness, and pollution
gas-fastness; McCormick-Goodhart and Wilhelm (2001) and Steiger and Brugger (1998). Light
fastness is one of the most important items in ink jet printing; Mozina et al.(2006) and Dobri¢,
Bolanca - Mirkovi¢ and Z. Bolanca (2010) and Fricker, Hodgson, and M. Sand(2010). Degradation
o dyes as it is known depends on a wide variety of environmental parameters like temperature,
humidity, light intensity and spectral distribution. Pigment based inks have better resistance to gas
and light and better water-fastness than dyes; Work and Brown (2001). The aim of this work is to
determine the range of reproduction and deviation of colours of the naturally and artificially aged
prints obtained on the printers of different technologies and ecological characteristic.

2. Experimental

The prints obtained by piezoelectric, thermal ink jet and UV technologies were used in the
research. The following printers were used: HP Designjet 9000s, HP Designjet 500 and Roland
UV LEC 300. HP Designjet 9000s uses carbon filters to absorb the air volatile organic compounds
released during the printing process. The system is designed to absorb VOC from air at rates
consistent with the print speed and number of compounds released during printing. HP Designjet
500 uses CMYK water -based ink. The environmentally friendly Roland UV LEC 300 uses safe,
low-heat LED lamps. The test form contained ISO and ECI patterns. The part containing the ECI
measuring form consists of fields with different combination color values of the subtractive
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synthesis. The information quantity obtained by such measurements enabled the construction of
2D and 3D gamut in perceptual uniform color space. The samples in the first series were exposed
to outdoor conditions in the duration from 3 months in interval from seven days. In the secund
series prints were exposed accelerated ageing in Solarbox 1500 e (ASTM F2366-05).The
instrumental analysis comprised the measurements made by spectrophotometer, followed by the
statistic data processing obtained by measurements of each field. Except that, the conversion from
CIEXYZ into CIE L*a*b* system was performed in order to enable the presentation of 3D gamut
of samples in the threedimensional unified color space. By spectrophotometric measurements the

obtained CIE L*a*b* values were used for calculation the color difference, CIE LAB AE, .

3. Results and discussion

Color management allows conservation of color information trought the printing process. The only
RGB or CMYK information is not sufficient. ICC profiles contain tables with correspodances
between RGB or CMYK and L*a*b* values. Gamut represents the total range of information on
color, i.e. tone, saturation and lightness which can be reproduced by the given medium. Gamut
limits present the volumes or surface which is determined by the gamut extremes. For objective
evaluation of the print quality the ECI values of field samples of different combinations of color
values of the subtractive synthesis were measured and the values for the construction of 3D color
cubic units were obtained by the computer support and conversion. 3D gamut of prints before and
after exposure to the outdoor conditions is presented in the figure. The exposure was done in the
cold part of the year from 6.01.till 7.04. 2011. in the intervals of 7 days. The exposure place was
near the frequent communication road; however there were no pollution source of industrial origin.
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Figure 1: 3D gamut of prints after natural agein in the interval of 70 days:
a) HP 500 b) HP 9000s c¢)Roland UV LEC 303.

The investigation results show that HP 500 print has the greatest gamut volume (V 414610 g.u)
before exposing to the outdoor conditions in relation to the prints made on two other printers.
However by natural ageing the gamut volume decreases drastically proportional to the process
dynamics flow (AV non aged/aged for 7 days -24834g.u,; AV non aged/aged for 70 days -302257
g.u.). Because of great instability in the described conditions, the measurements were not possible
to be performed for the sample exposed for 91 days. The non aged gamut volumes of prints HP
9000s is smaller (V 282964 g.u.) in relation to HP 500 printer (V414610 g.u.), which points at the
lower reproduction quality. The decreasing trend of gamut volume with the exposition time was
recorded on prints HP9000s. The gamut decrease by natural ageing is generally smaller according
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the dynamics of the ageing process flow in relation to the HP 500. For the print HP 9000s after the
seven days exposure, the calculated difference AV for the non exposed/ 7 days exposed print is
5730 gamut units (for the same period AV for HP 500 is 25834 g.u.) which is in fact only about
22% of that result related to the print HP 500. Such characteristic is more stressed after the long
exposure period of prints to the conditions of natural ageing (AV for HP 9000s prints on non
exposed /exposed for 70 days is -15567 gamut units, and for HP 500 it is -302257 g.u.). From the
presented investigations results it is visible that there is the question of more stable print. The non
aged prints gamut volume for Roland UV LEC 300 is 330344 gamut units. In the process of natural
ageing there is completely different trend of gamut volume change in relation to the described so
far. In dependence on the ageing dynamics the increase of print gamut is noticeable in relation to
the value for the non aged print (AV naturally aged for 7 days /non aged is 12861 g.u., AV naturally
aged for 70 days/non aged is 12268 g.u.; AV naturally aged for 91 days /non aged is 13317 g.u.).
In this case the change of the gamut volume by the dynamics of the natural ageing is the smallest
and it oscillates relatively very little about the value for the non aged print mainly in positive
direction. In any case the attention should be paid to different trend signs of gamut changes of
prints in relation to the exposition period of prints to natural ageing in the described experimental
conditions. The obtained results could be explained by the principles of the printing techniques, by
the characteristic and the thickness of the ink layer of the used printers (Fig. 2a)
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Figure 2.a: Print made on Roland UVLEC 300 with 100% of black ink coverage area
2b and 2c: 3D gamut of prints after artificial ageing a) HP 500 b) HP 9000s

It could be concluded from the results that on the prints dried by means of the UV part of
electromagnetic radiation, the process is in the determined degree present during the exposition time
of print to natural ageing. Because the obtained gamut values, as already said, oscillate little and
have no expressed linear function in relation to the increase of ageing period, it is legitimate to
include into investigations the certain meteorological factors. From the extensive investigations in
the field of artificial ageing only the results of 120 minute exposition for printers HP 500 and HP
9000s were chosen with the aim of more complex study within the exposition areas comprised by
natural ageing, as already discussed. The gamut volume difference of prints HP 9000s non exposed/
exposed to artificial ageing of 120 minutes is 2027 gamut units, while for HP 500 prints, in the same
conditions it is 52063 gamut units. These results match the earlier determined result on print stability.
For determining the color deviations, the color difference AE is used which indirectly describes the
loss and deviation of three stimulus information of color of the observed sample. In figure 3 the
investigation results of prints from all three printers are presented after the natural ageing of 70 days
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for the color difference AE of the characteristic inks CMYK for the area of solid patches and 50%
screen value. On the prints HP 500 whose surface is covered with 50% screen, greater difference in
AE is noticeable, in relation to the print with the surface which are 100% covered.
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Except that, in this case the values of AE (minimum AE 5,06, maximum AE 45,48) are several
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times greater in relation to other two printers in the same experimental conditions. From the point
of view of the standard observer, these values go over the obvious deviations. On the other hand,
in the same conditions HP 9000s gives much better on the boundary of visible results.

4. Conclusion

The investigation results of the natural ageing influence in the winter part of the year point at great
decrease of gamut volume of prints HP 500. The greatest stability of prints in experimental
conditions is determined for the print HP 9000s. The characteristic of the naturally aged prints
made on Roland UV LEC 300 is the increase of gamut volume which is an opposite trend from
the prints made on HP 500 and HP 9000s. The artificially aged prints give the gamut volumes
which fit in the discussed results of the trends for naturally aged prints. The aged prints HP 500
have the greatest AE, which is in the area of the obvious deviations. The greatest deviations are
found for M and K.
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