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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
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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
DEMONSTRATED ON THE EXAMPLE OF ULMBERGTUNNEL IN ZURICH

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

MULTISPECTRAL IMAGING SYSTEM WITH MULTIPLEXED LED
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MEDIATING NOON DROWSINESS AND MOOD
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TRANSLUCENCY PERCEPTION
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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
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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

Igor MAJNARIC, Ivana BOLANCA MIRKOVIC and Maja JAKOVLJEVIC
Faculty of Graphic Arts, University of Zagreb

Abstract

The satellite machine construction enables the positioning of greater number printing units which
can print greater number of colours. They are most often Pantone inks and in recent times the
clear varnish as well. EP machines which use the liquid EP inks (Digital Colour Offset) can
contain up to 7 printing units. In this work the spectrophotometric analysis of magenta and cyan
prints has been done (4 colour print) in relation to the 6 colour print (the added light cyan and light
magenta). With it the continuous wedge is reproduced, containing 9 specific screen patches. The
addition of lighter inks in screen reproduction does not achieve considerable visual changes in
tone (AE_ =3,00). But they are more expressed in magenta AE__ =2,16 in relation to cyan
AE__ =1.18. On prints, the light screen elements are applied up to 40% of screen value, after
which they change into the full tone. Medium and dark areas contain 100% of the applied light
ink to which the screen elements of the darker inks are added. With it the diameters of the screen
elements range from 56,5 um up to 96,02 pm, while diameters of the dark screen elements range
from 37,64 um up to 135,91 um.

1. Theoretical part

For achieving the prints which have the photographic quality it is not enough to use the standard
process inks only. Such inks must be transparent, which means that they must contain a transparent
substance which must not change the index of refraction of the incident light beams (Thompson
2004: 480). In order to get the halftones during the application of the process inks, it is necessary
to perform the screening process (changing the continuous tones of the original into the halftone
screen image which will contain the numerous screen elements). With different methods of the
digital screening as well as by the application of the new algorithms, printing of the intermediate
tones is considerably improved (Goldmann, 2004). Improving the reproduction quality is the
printing of the additional inks. Nevertheless, for the further quality increase it is necessary to
eliminate the screen elements and to replace them by continuous tones. In this process the light
inks are printed (light magenta= LM and light cyan=LC). (Eldred and Scarlett, 1994)

In colour prints the share of cyan (C) and magenta (M) is very high and the application of
the LM and LC improve the contrast of the whole reproduction. In order to produce the LC and
the LM, white pigments are added to the standard C (copper phtalocyanines) and to the standard
M (dimethylquinachrydon). The most universal white pigment is titanium dioxide. It is added in
80% white inks because of the opacity which is very high. In order to get different grades of
whiteness during the production it is often mixed with Zn, Al, Zr and SiO (silica). The basic parts
of the components in such inks is TiO, (80-99,8%), while Al, Zn, Zr or SiO are in relation of
0-20% (Leach and Pierce, 1999). In the electrophotographic printing technology the application
of greater number of inks has been solved effectively by the satellite machine construction. HP
Indigo machines can have up to 7 BIDs which are activated during each separation and which
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apply the corresponding ink (Kiphan 1997:11). BKT cylinder is covered by a special rubber
blanket which conducts electricity, which completely transfers the ink on the printing substrate
during the printing process. The important detail is the warm offset blanket (T=125°C) which
eliminates the liquid inking carrier (Isopar). Depending on the laser diodes power IR light (A=830
nm) formed with varying beams diameter. The developing process is responsible for formation of
ink layer on paper, in which the greater negative voltage is caused by the thicker layer of ink. The
continuous tonal gradation is achieved by the combination of printing the lighter and darker
screen elements. Landa et al (1988).

2. Experimental parts

For this experiment the HP Indigo form was used by which the printed native RGB image. In
order to achieve the colorimetrical controlled printing, the printing form was done in two specific
screen forms: in the image containing only the basic CMYK separations (method 1) and the
image containing CMYK separations + LM and LC (method 2). Harlequine RIP software version
7.2 was used with the application of ICC profile ISO coated. Prints was done with the HP Indigo
S 5500 with the built in 6 colours. Gloss fine art paper (130 g/m?) was used as supstrate. For the
analysis was used X-rite DTP 20 (geometry of the optics 0/45°). The colour difference (CIE LAB
AE,,,) was calculated from L*a*b* values. Image analysis of the samples was performed where
the dimension of the reproduced screen elements (Ad). Different coverage some diameters were
especially noticeable: the diameters of the light screen elements (d, ), diameters of the dark screen
elements (d,) and the diameters of the white screen elements d . Roldan et al. (2001).

— —— AE (C and C+LC)
Paper ——— 189 <o AL (C and CHLC)

—e—Cyan 15] +— AC (C and C+LC)
—v— Magenta E 124
... —e—Cyan + Light Cyan 0.94

\ - —v— Magenta + Light Magenta
.0.3: . ,.-,/ \\ /

4247 \\\ /
10 20 3 40 5 60 70 8 9 100
tone percentage (%)

deviation between cyan prints

—— AE (M and M+ML)
o+ AL (M and M+ML)
—=—AC (M and M+ML)

05 - (O
4047 o
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“<10
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(=]
(=]

Figurel. CIE LAB differences AE

2000

between C+M prints and C +M +LC +LM

Comparing the prints of C with C+LC, the greatest AE appears in the light area (AE_, ,=1,74)
while the smallest AE appears in the tonal value between 50% and 80% (AE_, =0,75). The solid

patches have considerably change in tone (AE, ., ,=1.30). This is the result of trapping. Important

C100%
aberration between AL and AC is noticed only in some screen areas. They are the areas of 40%,

60%, 70% and 90% of the screen value. The formed AE is mainly influenced by the changes in
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chroma (areas of 10%, 20%, 30% 40% and 70%). Magenta prints (M and M+ML) have greater
AE. There are visible in all the tonal areas in which the area between 40% and 50% screen value
(AE,.,=3,00) and the area between 70 and 80% of the screen value have higher values
(AE, 4, =2,36). Greater aberrations between the AL and the AC are noticed in some screen areas.
They are the areas of 10%, 40%, 70% and 90% of the screen value. By the image analysis of prints
created with C and M is noticed the linear growth of the screen dots up to 60% screen value.
Because of the amplitude screening in the areas above 60% screen value, the dark screen elements

M50%

merge, after which it is possible to follow unprinted area (figure 2a).

150 5 1403 —=—cvan light dot
1403 —— magenta light dot

] 1303 —e— cyan dark dot
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v magenta white dot (surface without ink)

1303

120 1104
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Figure 2. Results of the image analysis: a) change of the dark screen elements and the white non printed surfaces b)
change of the dark screen elements, light screen elements and white non printed surfaces

The C screen elements (dark dots) have the smallest diameter of d, , 48,97 um while the greatest
diameter is d,=133,93 pm. The screen area of 60% screen value is the boundary one and the
formation of the white dots d,,_, =128,32 pm. By the increase of the screen value the number of

the white screen dots increas\gzognd their diameter decreases d, . =62,35 pm. The dark M dots
have the smallest diameter d, ,, =53,52 um, while the greatest diameter is d , =126,03 pm. In the
boundary screen area there are more white elements (d,,,=105,46pum). Prints with two different
light inks, except d j and d,;, in the reproduction has to be monitored d, . The light screen elements
are possible to be noticed up to 30% screen value (figure 2b). Reproduction of the dark dots
begins at 40% screen value and it is possible to be monitored up to the area of 70% screen value.

The prints with LC was reproduce smaller diameter than d _, =68,4 um while the greatest

10%
diameter is d, ,,,=85,55 um. Circularity of the elements disappeare/d and screen dots merge into
linear chains of the average height of h, ,, =524,75 um. Dark dots start in 40% of the screen field
(d,,,=44,42) and stop in 60% screen field (d,,, =68,19). In the screen field of 70% the elements
have lost all their circularity forming the line screen with the width of d |, =68,19um; and the
highh . =233,94um. The white linear elements are formed in the area of 80% (width d _,=43,54
and the height of h ., =120,7), while in the area of 90% screen value, the white elements of the
circular form are formed (d = 35,05 um). Surfaces in which is LM reproduced have the
smallest dot diameter (d, L300 06,02 pm.
The elements in 30% screen area are merged into the vertical chains which stretch over the whole
selected image h ,,=2540 um. The dark M elements start to form in 40% screen patch
(dy,0,=37,64) and they stop in 90% screen patch (d,,,,,=135,91). The dark elements lose their
circularity in the 70% screen value. In higher tonal areas stretch on the whole analyzed surface
(h40,,=2540 um). The laser head has the greatest influence on these results. In the article Majnari¢

et. al. (2009) it is presented that the application of the laser head power (of 1uW/mA to 12 pW/

w90%
56,5 um), while the greatest width of the elements is d
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mA) influences the size of the reproduced printing elements. In the calibration area (50% screen
value) it is Ad,, .= 10,16 pm for cyan; and Ad_, . =16,51 pum for magenta.

50%C 50%M

4. Conclusion

Addition of the light inks (LC, LM) does not consequently have considerable visual changes in
tone (AE_ =3,00). They are more expressed in M AE__ =2,16 in relation to cyan AE__ =1.18.
The addition of light inks considerably increases the chromaticy in the area between 30 and 40%
screen value (AC,, ,=2,31; AC,, .
optical dot gain (the paper surface is completely covered with light ink which decreases the
reflection of the white light from the surface). In this way the prints have greater contrast and tone
of C and M is better visible.

The light screen elements on prints are applied up to 40% screen value, after which they
become the full tone. Medium and dark areas contain 100% of the applied light inks to which the
screen elements of the dark inks are added. The diameters range from 56,5 pm to 96,02 um, while
the diameters of the dark screen elements range from 37,64 umto 135,91 um. Such tone difference
is visible in reproducing the high quality photos which are recommended to be made on fine art
paper. The 50% higher price of prints (6 colour separations in relation to the 4 colour separations)
does not give the 50% higher print quality, especially not in the case of the reproductions printed
on rough papers where the difference in prints is almost unnoticeable. Because of that it is
recommended to avoid the usage of the additional light inks for the graphic products of lower

=1,39) which is problematic for realization, because of the

quality.
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