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Preface

2022 is comparable to a year of new beginning. After the covid situation was

better, we tried our best to confinue many activities.

This annual report 2022 of Color Research Center aimed fto present the
academic activities and other actfivities which were happened in 2021 (Year budget
from October 1st, 2021 — September 31st, 2022). There are many contents presented in
this report such as CRC information, activities, cooperation, and research. These will be

presented the achievement of Color Research Center all the year.

We extremely hope that this report will be advantages for the organization.
Also, we would like to acknowledge everyone for the support. That made CRC
achieved the target. We will fry our best to develop our activities to make a huge

advantage for students, staffs, and the faculty.

Director of Color Research Center
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Message from CRC'’s Director

Color Research Center was established in 2013
which aim fo promote the color science and technology.
Also, we attempt to continuously push and promote CRC
following RMUTT's strategy such as internationalization
and research development. As the years passed, Color
Research Center has done many research and
infernational activities. We have collaborated with
various universities, organizations, and experts to develop

our research, laboratory, and other activities. Many

papers have been published by staffs of CRC.

In 2022, the COVID-19 situation seems better. So, we could confinue doing
onsite activities such as join research and conferences. Therefore, this annual report
will present the achievements and activities that were happened in the budget
year 2022.

Chanprapha Phuangsuwan

Director of Color Research

Center
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General Information

A Briefly History

Color Research Center (CRC) is a highly regarded research and development
in color science in field of science, engineering and design. CRC is an integral part of
the Faculty of Mass Communication Technology, Rajamangala University of
Technology Thanyaburi. With international professional scholar’s support researchers,
students, living society and industries. Therefore, CRC have set of high-performance

equipment for serving all teaching and research activities. This report contains CRC's

equipment and research activities in past fiscal year.

The CRC was formally established in August and the open ceremony was held
in December 2013. We intend to promote color science and its application in this

country and join and cooperate with color scientists in the world.

CRC Logo

The logo represents the hue ring of the opponent colors
theory composed of four unique colors, red, yellow, green, and

blue.

COLOR RESEARCH CENTER | 1



General Information

Location

Color Research Center is located on 4th floor in Faculty of Mass Communication

Technology, Rajamangala University of Technology Thanyaburi.

Address: Faculty of Mass Communication Technology, RMUTT

39 moo 1 Klong Hok, Klong Luang, Patumthani 12110, Thailand

Contact information

Tel: +66 2 5494538

Email: crc@rmutt.ac.th

Website: www.crc.rmutt.ac.th
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http://www.crc.rmutt.ac.th/

CRC Members

Dr. Chanprapha Phuangsuwan, Director of CRC

Associate Professor

Field to cover: Color vision and color appearance

Dr. Mitsuo lkeda
Professor

Field to cover: Color vision,
Visual information processing

Dr. Kitirochna Rattanakasamsuk
Assistant Professor

Field to cover: Elderly vision and
universal color design

Chanida Saksirikosol
Lecturer

Field to cover: Color Applications

Dr. Uravis Tangkijviwat

Assistant Professor

Field to cover: Color preference
and color psychology

Dr. Waiyawut Wuthiastasarn

Assistant Professor

Field to cover: Media Accessibility

Pappim Chuenjai

Technical Assistant
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International Advisors

Dr. Hirohisa Yaguchi

Emeritus Professor, Chiba University, Japan

Dr. Hiroyuki Shinoda

Professor, Department of Information and Computer
Intelligence

College of Information Science and Engineering,

Ristumeikan University, Japan

Dr. Yasuki Yamauchi
Professor, Faculty of Engineering

Yamagata University, Japan

Dr. Mikiko Kawasumi
Associate Professor, Department of Information Engineering,
Faculty of Science and Technology

Meiji University, Japan

Visiting researcher, Rajamangala University of Technology
Thanyaburi
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International Advisors

Dr. Yoko Mizokami

Professor, Department of Imaging Sciences,
Graduate School of Engineering

Chiba University, Japan

Dr. Miyoshi Ayama

A former Dean of the Graduate School of Engineering
and School ofEngineering and a Professor Emerita of
Utsunomiya University.

Dr. Miho Saito
®

(A

The Executive Vice president and a Professor
Emerita of Waseda University, Japan.
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Instruments

No. Instruments Amount

1 Spectroradiometer: Konica Minolta CS2000 1

2 | Spectrophotometer (360-740 nm.): CM-3700d 1

3 | Spectrophotometer: Konica Minolta CM-512m3A 1

4 Spectrophotometer: Konica Minolta FD-7 1

5 llluminance Meter: Konica Minolta CL-200A 3
6 llluminance Meter: Konica Minolta T-10A 1
7 llluminance Meter: Konica Minolta T-10MA 1
8 llluminance Spectrophotometer: Konica Minolta CL-500 A 1
9 Luminance Meter: Konica Minolta CS100A 2
10 | Chroma Meter: Konica Minolta CS-160 (New instrument) 1

11 Haze Meter: HM-150 1

12 | Farnsworth-Munsell: 100 Hue Test 1

13 | The Munsell Book of Color Glossy Collection 1

14 | Eyes Tracking: ASL The EYES-TRACKING*7 1

15 | Program ASL Result Plus 1

16 | Laptop HP 1

17 | Laptop DELL 1

18 | White Calibration Plate (Square) 1

19 | White Calibration Plate (Circle) 1

20 | Haze Standard Plate for HM-150 4
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Instruments

[

Spectroradiometer: Spectrophotometer (360-740 nm.):

Konica Minolta CS2000 CM-3700d
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Spectrophotometer: Spectrophotometer:
Konica Minolta CM-512m3A Konica Minolta FD-7

llluminance Meter: llluminance Meter:

Konica Minolta CL-200A Konica Minolta T-10A
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Instruments

lluminance Meter: llluminance Spectrophotometer:

Konica Minolta T-TOMA Konica Minolta CL-500 A

‘ﬁ
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Haze Meter: HM-150 Luminance Meter:

Konica Minolta CS100A

Chroma Meter: Konica Minolta CS-160 Farnsworth-Munsell: 100 Hue Test
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Instruments

The Munsell Book of Color Laptop HP
Glossy Collection

Laptop DELL White Calibration Plate

Haze Standard Plate for HM-150
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Instruments

Online Borrowing and return system

SCAN HERE!

There is the online system for borrowing
and returning the instrument of Color
Research Center. People who would like to
borrow and return instfrument can scan QR

code and submit the google form. QR

code can be found in CRC website -

BORROWING RETURNING http://www.crc.rmutt.ac.th/ or CRC office.

Report the instrument used

No. Instruments Frequency

1. Luminance Meter: Konica Minolta CS100A (A) 11

2. Luminance Meter: Konica Minolta CS100A (B) 10
3. llluminance Meter: Konica Minolta CL-200A 10
4 Spectrophotometer: Konica Minolta FD-7 5
5. Spectroradiometer: Konica Minolta CS2000 5
6. llluminance Spectrophotometer: Konica Minolta CL-500 A 5
7. White standards 5
8. llluminance Meter: Konica Minolta T-10A 5
9. The Munsell Book of Color Glossy Collection 3
10.  Spyder calibration monitor 2
11.  Delllaptop 1
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Activities

1. Asia Student Workshop 2022 (Online)

On 7th— 11t March 2022, Asia Student Workshop on Image Science 2022 or ASW
2022 was organized as an online activity. There were 120 students in 6 countries
included Japan, Thailand, Vietnam, Loas, Malaysia. Turkey participated in this online

exchange program.

There were 4 students of Color Research Center, RMUTT participated in this program

as follows.
1. Miss Janejira Mepean Ph.D
2. Mr. Phubet Chitapanya Ph.D
3. Mr. Nanakorn Taengpian Undergraduate students
4. Miss Nicharee Ragyong Undergraduate students

The Program started by Symposium on 7th March 2022 at 12:00 a.m. (Thailand time).
Then on 8™ — 10" March, there was a workshop program. The symposium of students,

also, was on 8th March 2022. The last day, 11t March 2022 was a presentation day.
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Activities

Simultaneous brightness contrast obtained by two
(three) different stimuli; paper, space, and D-up

Mituo Tkeda
Color Rescarch Center
Rajamangala University of Technology Thanyaburi, Thailand

Prof. Mitsuo lkeda’s talk

10 Undergraduate Faculties

p—
G

s S Computational Protein Design
o on Ankyrin for Dengue Vieus |l
‘ from Molecular Dynamics
Simulations

soc. Prot. Br. Vannajan Sanghiran Lee
Emit: . odu.my.

Other invited speakers

On 7th March 2022, Prof. Mitsuo lkeda of Color Research Center talked about
“Simultaneous Brightness Confrast Obtained by Two (Three) Different Stimuli: Paper,
Space, and D-up” in the symposium. Also, there were many professors in many

countries who presented their research at this event.
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Activities

Students’ workshop

For the workshop on 8th — 10th March 2022, all students will be divided into
10 groups. They worked together on the main topic “Sustainable Development Goals:
SDGs". The application used for the workshop and discussion was the Miro welbsite and
Zoom application. CRC students exchanged knowledge and idea with other students

from other countries.

Apparatus

Experimental room

DEVICE DEPENDENCY INVESTIGATED BY
SIMULTANEOUS COLOR CONTRAST

Janejira Mepean
¥ yend PR n ol e . Technology. R Technaogy Tharysourt

Advisor: Assoc. Prof. Chanprapha Phuangsuwan
Co-advisor: Prof. Mitsuo Ikeda

& L3 ovavna

EPuEOCEF S %

EoulOCECE®m*E 20

Janejira and Phubet talked in the student symposium

Background
ASw 2023 [aisswvcurarcoors [N
O The color is caused by interference or diffraction of light by microstructure.

0 The color differs depending on the angle of ilumination and observation.
0 The color does not fade because the light is emitted by the structure.

Analysis of Differences between
Skilled and Novice Eye Trackers
in Visual Inspection

O Kolehl Ashida 1, Atsayuki Kancda 2, Toshihiro Tohizaki 2, Shulchi Sato 3, Norimichi
“Tomnma 1, Akira 1

s fose
1. Chiba University, 1 Gazo Co., L4d, 3. NATL. Co., T, 4. Nifgata University

EPuEOCEC S %

Chiba students talked in the symposium
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Activities

Moreover, on 8" March 2022, there was a symposium of students. 2 graduated
students from Color Research Center presented their research. There also were

2 graduated students from Chiba University who talked about their project.

Students’ final presentations

On 11th March 2022, each group presented their project that worked for 3 days

through the Zoom application.
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Activities

2. Joint Research

| eee—
ancmaluiaifnas waay

FACULTY OF MASS COMMUNICATION TECHNOLOGY

6 students and 1 staff from Chiba University, Japan joined the exchange
program at Color Research Center, RMUTT. They were supported by Formation of a
Strategic Base in Asia Creatfing and Developing of Global Minded Imaging Science,

BAGIS to do the joint research at CRC from 8th — 28t September 2022.

1. Ryo Michishita 1st year Master student
2. Haruya Shiba 2nd year Master student
3. Yuka Onozaki 2nd year Master student
4. Akane Takahashi 2nd year Master student
5. Yuanyuan He 3d year Ph.D. student
6. Asst. Prof. Hiromi Sato Staff

In this exchange program, they did not only research and experiment but also
learned the Thai culture such as Thai language, how fo make Thai fea and study the

history at the Ayutthaya National Park, the ancient and historical place of Thailand.

Thai language class and historical study
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Conferences

1. The 1st Annual Conference of CST

$64€

;\‘v Call for Papers
VAK‘ C S T The 1st Annual Conference of CST

nguduisszmalneg (Color Society of Thailand) g

olor Society of Thailand iy saueumazasUNAMUNSUSERRYINISUSET Ase 1

8 Fuih 24-25 NUATWUS 2565
I mMuuANI3 Tuguuuuaaulal

. @huumdng Qzoom

1 weeRnme - 20 Sunau 2564

. sidiangunisthiauanany

UsEmANaM TR ISNUNANED -
31 Suman 2564 4| Color Vision \
Color Imaging \

UnFuunanualuauysal

NP ——— 4| Color in Cosmetics |

4 Color Technology

= ' v ——— = -
ANNSLUYURNULU %« Color Materials [

1-31 UNSIAY 2565 - - =
g Color in Fashion \

nuUsEEMs o Others
24-25 UATWUS 2565

dounnudoyaiiisu

3 usinu QR Code iiodsunam

@ Color Society of Thailand
XX colorsocietythailand@gmail.com

Call for paper poster

Color Research Center was a co-host fo organize the 1st Annual Conference of

CST on 24th — 25t February 2022 as an online conference with Chulalongkorn University.

In the event, there were many CRC members and CRC students presented the

papers.
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Conferences

CST2.

B - - &
Simultaneous briﬁhmcss contrast conducted e / @ ONICAMINGLIA “3’ @
by two methods, paper and space

Mitsuo Tkeda and Chanprapha, Phuangsuwan
Color Research Center, RMUTT

HUE SHIFT DIRECTION UNDER LEDS

drmenislnngdmeldundsiuiiouanlsznnuoada

2 Busily, bl oy, uss BRls R

AGIUNUYD I WANYIUASINAYIY
dnduinedysnvaiviein

& @

N19USINHANHIUIBURNRUUY
lodamitiaariiugunsnisinesiia

Colors to represent gender for
toilet sign -

i Phusangs iwan
Ui fifles! Sunddsen viesasin? uae Hfle: Sinas?

Tataaatis s

A a
ﬁ‘ﬁﬁn\s"}awH‘JUO\]LLVI\H.IO!IWﬁVI'NlﬁDn‘H'VﬂWEI
#wEn1suiud

CRC members and students did the oral presentation.
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Conferences

2. The 11t Rajamangala University of Technology
International Conference or RMUTCON 2022

(Granajriotelr:

NATIONAL CONFERENCE INTERNATIONAL C

Important Date
September 1, 2021
6.2022
January 16,

v, Full Paper
April1,2022 Announcement for Full Paper Acceptance
May 18-21,2022 RMUTCON 2022

@id c«-nn-l el ot bt

Call for paper poster

Rajamangala University of Technology Thanyaburi was the host of The 12t
Rajomangala University of Technology National Conference and The 11th
Rajamangala University of Technology International Conference or RMUTCON 2022.

This event was held from 18t — 20th May 2022 at Royal Cliff Grand Hotel Pattaya,
Thailand.

CRC team
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Conferences

Color Research Center organized the international session, Visual Information
Processing and Color Vision, on 19t May 2022 from 92.00 am — 5.00 pm. The session was
held as a hybrid, online and onsite. Prof. Mitsuo lkeda was a chair session and the CRC

team played important role in the event.

Invited Speakers

CRC invited 3 professors from Japan to be invited speakers in the session.

Prof. Hirohiko KANEK, Prof. Yoko Mizokami, Prof. Katsunori Okajima

e Prof. Hirohiko KANEKO from Tokyo Institute of Technology. He talked about
“"Information input interface based on pupillary response

e Prof. Yoko Mizokami from Chiba University. She spoke about “Color and
material appearance influenced by lighting conditions”

e Prof. Katsunori Okajima from Yokohama National University. He presented

about "Object appearance beyond color perception”

Oral presentations

The chair sessions
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Conferences

Internal Color Representation of CDOs
Shepard & Cooper (1992) did the same experiments for CDOs

Procedure

e ’ \ - Color difference judgment —. - Color name difference judgment _
o)) ‘ ‘ - 4 . smiye g quite different | o™ pur
2 / \ Different!| _—) yellow blue
1Seoell the 5 4 S Restwith Coffee 0 !
 — 'SD method) (app) (app) *-—vuu‘-J-u-u-- "“"’,’i’:""" <::> | i J LA S
o 2. Color-name
30 fragrance 1** Time ‘ 30 fragrance 2* Time N et

¥ 30stimuli were divided into 3 sets, 10 stimuli per set.

¥ Repeated the same evaluation again in another day.

¥ Classroom in the university Under the fluorescent light
¥/ 20 subjects (university students [19-24years old/1 1male:9female] )

concaved shape roughly crcular
(C-shape) (0-shape)
For CDOs, 2 internal color spaces were different; ’
Vision based color-difference space became C-shape, whereas knowledge based color-name
space became roughly O-shape similar to that of CNOS’

Online and onsite presentation

There were 18 papers submitted to the session and there were 17 papers
presented on 19th May 2022 at Sapphair A Meeting room. All presenters had 15 minutes

presentation and 5 minutes for discussion in their topic.

The best presentation

».‘ A 4
RIIIIJ’[’v aa ﬁ
Dessert Appetite Aroused by A Direction

of Lighting Setup

Chatchal Nuangcharoenporn, Uravis Tangkijviwat and Waiyawut Wuthiastasarn

Depanment of Color Technology and Design, Faculty of Mass Communication Technology.

Rajamangala University of Technology Thanyaburi

Chatchai and his advisors, Asst. Prof. Dr. Uravis and Asst. Prof. Dr. Waiyawut, and his presentation.

Mr. Chatchai Nuangcharoenporn, a Master’s degree student of CRC won the
best presentation in Visual Information Processing and Color Vision session. He

presented “Dessert Appetite Aroused by A Direction of Lighting Setup”.
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Cooperation

1. Local Cooperation

" V Color Research Center have participated the
P\

‘, color group named “Color Society of Thailand” or CST. This
A‘ C. S T group distributes the academic activities in the field of
color Society of Thatand color. CRC members play an important role in the group.

2. International Cooperation

5*) Color Research Center (CRC)
: CG”_fOI" papers cooperates with Color Society of

ng F Thailand (CST) to organize AIC2023
The 15" Internatio 7 ciatic 15th of the International Colour
_— ——— Association or AIC2023. It will be held
on 28 November — 2nd December
2023 in Chiang Rai, Thailand. All CRC

Fields to cover: . members are the main committees of
m

cowonvision the conference.

Color physiology, color vision. cojor perceplion, colar consiancy,
cnior Gppearonce, color aeficiency, eldesiy vision, o

COLOR AND LIGHTING
Visuai eavironment, ightiag technology, fiahting design, human factors
10 lighting, color sendering lidex, giore, DILD.

COLOR PSYCHOLOGY
Color preference, calor emarion, calar nesthetic, calor exnerience,
synesthesia, multisensory

Shaort abstract submission
1" December 2022 - 28" February 2023

ation of Acceptance
COLOR IN ART AND DESIGN ay 2023
Colar in graphics, producss, fosnian, texties, teures. cosmetics,

packaging and food desigr; universal colar desiqn; Gl dsign,
coior in architecture ana urban design Early Bird Registraticn

COLOR IMAGING : : 5 § 1% June - 317 August 2023

icwaiging, HIR Maging, Cotor in campurer visian, mochine visin, o q

<coior rendering Full Paper Submission Deadline
COLOR IN HEALTH AND BEAUTY 317 August 2023

ki color, coseetics, colr i food, color for quaiity of ife, color theragy

COLOR AND EDUCATION Conference dates

Pedagogy of coio, austhitic education, artisic cdavation, 28" November - 2 December 2023
Snior certification = 2

COLOR AND CULTURE

Serthetin b

sthetics, o, phiasopty, semantc,calocaaming,
7 ik o g

COLOR COMMUNICATION -

Color naming, coior order sysiem. siangardiaizon, markeling medive
COLOR TECHNOLOGY AND APPLICATIONS

Color physics, colarimetry, color measurement and quolity contral, color
manogement system, color correctian, irtucl reatity

COLOR IN NEW FIELD.

AlCHaianiz023
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Research

There is total 24 research produced and co-produced by CRC members published

in the journal and proceedings as following details.

Two (2) research published in the journal of Color Research and Application.

2. Nine (9) research published in Proceedings of 6" Asia Color Associafion
Conference.
3. Six (6) research published in E-proceedings of The 11th Rajamangala University
of Technology International Conference
4. Seven (7) research published in Proceedings of the 539 Annual Meeting of The
Color Science Association of Japan
No. Research name Publish Year
1. Panitanang, N., Phuangsuwan, C. and lkeda, M. (2022). | Color Research and 2022
Basic color terms in Thai. Color Research and Application
Application. 1-24. https://doi.org/10.1002/c0l.22800
2. Chitapanya, P., Phuangsuwan, C. and lkeda, M. (2022). | Color Research and 2022
Color appearance of color chips under light-emitting Application
diodes lamps part Il: Hue shift direction. Color Research
and Application. 1-13..DOI: 10.1002/col.22825
3. Chitapanya, N., Phuangsuwan, C., and lkeda, M. Proceedings of 6t 2021
(2021). Basic Color Name in Thai: Investigation of Asia Color
Regions and Gender. Proceedings of 6t Asia Color Association
Association Conference 2021, Yogyakarta, Indonesia, Conference 2021
pp. 13-18.
4, Nuangcharoenporn, C., Wuthiastasarn, W., and Proceedings of 6 2021
Tangkijviwat, U. (2021). The Influence of Lighting Asia Color
Direction for Food Photography on Attractiveness. Association
Proceedings of 6" Asia Color Association Conference Conference 2021
2021, Yogyakarta, Indonesia, pp. 26-31.
5. | Saksirikosol, C., Jarernros, J., and Rattanakasamsuk, K. Proceedings of 6t 2021
(2021). The Investigate Color of Thai lced Tea for Asia Color
Advertising. Proceedings of 6™ Asia Color Association Association
Conference 2021, Yogyakarta, Indonesia, pp. 76-80. Conference 2021
6. Chitapanya, P., Phuangsuwan, C., and lkeda, M. (2021). | Proceedings of 6t 2021

Color Appearance of Color Chips under Vivid Colored
Leds. Proceedings of 6t Asia Color Association
Conference 2021, Yogyakarta, Indonesia, pp. 96-101.

Asia Color
Association
Conference 2021
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No. Research name Publish Year
7. | Mepean, J., [keda, M., and Phuangsuwan, C. Proceedings of éth | 2021
(2021). Effect of Room llluminance on Asia Color
Simultaneous Color Contrast Displayed on an Association
Electric Display with or Without a Paper Tissue. Conference 2021
Proceedings of éth Asia Color Association
Conference 2021, Yogyakarta, Indonesia, pp. 102-
107.
8. | Phuangsuwan, C., lkeda, M., Mepean, J., and Proceedings of 6th | 2021
Tongsawang, A. (2021). Device Dependent Asia Color
Simultaneous Color Conftrast. Proceedings of éth Association
Asia Color Association Conference 2021, Conference 2021
Yogyakarta, Indonesia, pp. 114-120.
9. Pattarasoponkun N., Chanprapha Phuangsuwan, Proceedings of 6th | 2021
C., and lkeda, M. (2021). Analysis of Thai Skin Color | Asia Color
on Ciel*C*H*. Proceedings of 6th Asia Color Association
Association Conference 2021, Yogyakarta, Conference 2021
Indonesia, pp. 144-149.
10. | Jarernros, J, Saksirikosol, C., and Srisuro, P. (2021). Proceedings of éth | 2021
Effect of Lighting on Lipstick Texture for Advertising | Asia Color
Photography. Proceedings of éth Asia Color Association
Association Conference 2021, Yogyakarta, Conference 2021
Indonesia, pp. 150-156.
11. | Jarernros, J, Saksirikosol, C., and Srisuro, P., and Proceedings of 6th | 2021
Rattanakasamsuk, K. (2021). Colors to Represent Asia Color
Thai Alternative Genders. Proceedings of 6th Asia Association
Color Association Conference 2021, Yogyakarta, Conference 2021
Indonesia, pp. 171-176.
12. | Chitapanya, P., Phuangsuwan, C., and lkeda, M. E-proceedings of 2022
(2022). Color Constancy Assessed by the The 11th
Elementary Color Naming under RGB-LEDs. E- Rajamangala
proceedings of The 11th Rajamangala University of | University of
Technology International Conference, Pattaya, Technology
Thailand, pp. 297-301. International
Conference
13. | Mepean, J., lkeda, M., and Phuangsuwan, C. E-proceedings of 2022

(2022). Simultaneous Color Confrast on an
Electronic Display with or without a Tissue Paper
under Various Room llluminances. E-proceedings
of The 11th Rajamangala University of Technology
International Conference, Pattaya, Thailand, pp.
302-306.

The 11th
Rajamangala
University of
Technology
International
Conference
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No. Research name Publish Year

14. | Nuangcharoenporn, C., Wuthiastasarn, W., and E-proceedings of The | 2022
Tangkijviwat, U. (2022). Dessert Appetite Aroused by A 11th Rajamangala
Direction of Lighting Setup. E-proceedings of The 11th University of
Rajamangala University of Technology International Technology
Conference, Pattaya, Thailand, pp. 343-348. International

Conference

15. | Saksirikosol, C., Tongsawang, A., Phuangsuwan, P., and E-proceedings of The | 2022
Rattanakasamsuk, K. (2022). Color Name and Aroma of | 11th Rajamangala
Thai Flowers. E-proceedings of The 11th Rajamangala University of
University of Technology International Conference, Technology
Pattaya, Thailand, pp. 349-353 Intfernational

Conference

16. | Chinda, K., Saksirikosol, C., and Srisuro, P. (2022). The E-proceedings of The | 2022
Effectiveness of Augmented Reality Data Access 11th Rajamangala
through a Smartphone. E-proceedings of The 11t University of
Rajamangala University of Technology International Technology
Conference, Pattaya, Thailand, pp. 354-357. Intfernational

Conference

17. | Wuthiastasarn, W. (2022). The Comparison of the E-proceedings of The 2022
Weather Forecast Program with Thai Sign Language 11th Rajamangala
and Captioning between Hearing Impaired, Deaf and University of
Hearing. E-proceedings of The 111 Rajamangala Technology
University of Technology International Conference, International
Pattaya, Thailand, pp. 358-362. Conference

18. | Nuangcharoenporn, C., Wuthiastasarn, W., and Proceedings of the 2022
Tangkijviwat, U. (2022). Customer’s Feelings on Food 53@ Annual Meeting
Photographs affected by Lighting Direction. of The Color Science
Proceedings of the 534 Annual Meeting, Tokyo, Japan, Association of Japan
pp. 82-85

19. | Saksirikosol, C., Chuenjai, P., Phuangsuwan, P., and Proceedings of the 2022
Rattanakasamsuk, K. (2022). Comparison of Thai Tea 53@ Annual Meeting
Color between from Memory and Real Products. of The Color Science
Proceedings of the 534 Annual Meeting, Tokyo, Japan, Association of Japan
pp. 86-88.

20. | Rattanakasamsuk, K., Saksirikosol, C., and Proceedings of the 2022
Phuangsuwan, P. (2022). K-mean Cluster Analysis of 539 Annual Meeting
Representative Color of Thai Alternative Gender. of The Color Science
Proceedings of the 53 Annual Meeting, Tokyo, Japan, Association of Japan
pp. 89-91.

21. | Chitapanya, P., Phuangsuwan, C., and lkeda, M. (2022). | Proceedings of the 2022

Hue shift direction under vivid color LED. Proceedings of
the 53@ Annual Meeting, Tokyo, Japan, pp. 92-94.

539 Annual Meeting
of The Color Science
Association of Japan
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ABSTRACT

The varieties of color name can be influenced by cognitive process and linguistic-specific. Due to the
diversity of Thai cultures, dialects, and environments that varied according to the regions, causing
questions about the basic color name in Thai. Here we investigated the use of color name from 161 Thai-
native speakers (89 females and 72 males) who live in 4 regions of Thailand; North, Northeast, central,
and South. We employed 330 Munsell color chips taken from the Munsell Book of Color Glossy Edition:
320 chromatic chips, Munsell Value ranging from 2 to 9 with 40 equally spaced of Munsell Hue (2.5 R
to 10 RP, in hue steps of 2.5) at the maximum chroma of each value in each hue, and 10 achromatic chips
of Value from 1.5t0 9.5. The subjects were asked to name the color chips using monolexemic color term.
Although there are diversity of cultures and dialects among 4 regions, we found pattern of color names
used are similar in all regions, also number of color names are not significantly different (F=0.246,
p=0.864): mean number of color name in all regions are about 19. We also noticed that in all regions the
subjects used the least number of color names of 12. However, the t-test revealed gender difference that
reflected the significant difference in color naming. Females use non-basic color term (non-BCTs) more
significantly than males (t=2.65, p=0.004), mean number of non-BCTs in females is 20 and 17 in males.
We also found that females use more non-BCTs to identify warm colors than males.

INTRODUCTION

Humans can perceive a wide range of colors, and to communicate about the colors people have
invented various of color names. The names of colors can be influenced by cognitive processes as well
as language and gender differences [1], [2], [3]. There is a variety of accents and dialects spoken in
different regions of Thailand. Beside the interlingua/common Thai language which is mainly used in
Central region of Thailand and used as the official Thai language, other regions also have their dialects:
Northern dialect, Southern dialect, Isan dialect (Northeastern dialect), etc. According to the different
dialect spoken in each region, we questioned whether it would affect the use of color names in different
regions or not. In addition, we also examined the differences in the use of color names among different
genders.

METHODOLOGY
Subjects

There were 161 Thai native speakers participated in this study, 89 females and 72 males, age ranges
from 18 to 60 years-old, the average age was 21.95 + 5.93. The subjects have domiciled in different
provinces of Thailand, which in this study we divided the provinces into four regions: North (42 subjects),
Northeast (38 subjects), central (50 subjects), and South (31 subjects) according to cultural
characteristics. All subjects were tested for their normal color vision by using the Farnsworth Munsell D-
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15 Color Vision Test before starting experiment, only the subject who pass the test could participate the
experiment.

Color stimuli

We employed 330 color chips taken from the Munsell Book of Color Glossy Edition which were
almost the same as was used in the World Color Survey [4]. The color chips composed of 320 chromatic
chips, Munsell Value ranging from 2 to 9 with 40 equally spaced Munsell Hue (2.5 R to 10 RP, in hue
steps of 2.5) at the maximum chroma of each value in each hue, and 10 achromatic chips of Value from
1.5 t0 9.5 (see Fig. 1). The color chips have the size of 2 x 2.1 cm, each chip was mounted on a square
cardboard of the size 7 x 7 cm covered by gray matte paper of approximately N5.
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Figure 1. (a) World color survey color space. (b) Attribute of the Munsell color chips, two lowest
horizontal rows indicated 40 hues with a step of 2.5 start from 2.5R to 10RP. The left most vertical
column shows Munsell values from 1.5 to 9.5. Number inside the graph shows Munsell chroma of
each chip. (c) Example of color chips.

Experimental booth

This study was conducted under control experiment using experimental booth. The booth has the size
of 150 cm (L) x 180 cm (H) x 60 cm (W) illuminated by 6 fluorescent lamps provided illuminance at
2,509 Ix, correlated color temperature 5,859 Kelvin, color rendering index (RI) was 97. The color samples
were presented on a gray background surrounded by white walls of the booth.

Procedure

Before starting experiment, a subject was asked to fill a questionnaire to give his/her information
about region, and dialect. After that, each of color chips was presented to a subject one by one with a
fixed pseudorandom order. The subject was asked to give a color name by using a monolexemic color
term; the color name without mixed colors (no combination of two or more colors, such as yellow-green)
or modified colors (no word that specifies the darkness or brightness, such as dark green). However, the
subject was allowed to use object names if they felt that those are commonly used in their daily life, such
as coffee or banana, etc.
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RESULTS

There was no statistically significant difference for the number of color names used per subject among
four regions (F = 0.246, p = 0.864). The mean number of color names used per subject in North is 19.19,
Northeast 18.58, Central is 19.50, and South is 19.03. The total number of color names obtained from all
subjects in North was 72, Northeast was 56, Central was 74, and South was 67 color names. Figure 2
shows the color categories pattern used by the subjects in each region. We can see the color categories
patterns in the four regions are very similar. Although there is difference in the shape of the categories,
the number of color categories and location of those categories are the same.

Twenty highly frequent color names used by subjects in each region are shown in Figure 3. The
subjects used similar color names in all four regions, bai-tong ‘banana leaves’ and kram ‘indigo’ found
in the highly frequent list of color names in North. While seat ‘orange trumpet’ was found in the highly
frequent list of color names in Northeast, and mint was found in the highly frequent list of color names
in South. But none in the highly frequent list of other regions. This finding suggested that the subjects in
the four regions have shared the same color names despite the dialects, cultural, and natural environment
among the four regions are different.
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Figure 2. Color categories pattern for each region plotted on WCS color chart with the
consistency of response >80% in each color chip, obtained from free-naming.
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Figure 3. Twenty highly frequent color names used by subjects in each of four regions. The red
rectangles indicated color names which highly frequent use in only that region, but not in other
regions.

We also examined differences in the use of color names between females and males. There was a
statistically significant difference in the number of color names used per subject among the two genders,
which females used slightly more non-BCTs than males (t=2.65, p=0.004), see Figure 4. Total number
of color names used by female was 89 and used by male was 80. The mean number of color names used
per female subjects is 20.11 + 5.45 and 17.88 £ 4.58 for male subjects. Figure 5 illustrated the color
categories patterns used by females and males with >80% consensus of responses, the patterns appear
quite same for both genders, especially the shape of lueang ‘yellow’ category, and all categories were in
the same location.
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Figure 4. The proportion of use BCTs and non-BCTs in females and males.
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Figure 5. Color categories pattern for difference gender plotted on WCS color chart with the
consistency of response >80% in each color chip, obtained from free-naming.

Figure 6 shows twenty color names that are frequently used for males and females, and there were
similar trends in both genders. Both females and males used quite the same color names, but different in
order and percent of use. It also reveals gender differences that some color names; old rose and bai-tong
‘banana leaves’ were frequently used for females but not in the males' frequent color names. Conversely,
cream, and saet ‘orange trumpet’ were frequently used for males, but not among the females' frequent
color names. In addition, we also found that females use more non-BCTs to identify warm colors than
males, whereas males more refine in the use of more non-BCTs in cool colors, this is consistent with the
finding of Mylonas et al. [1]. The color hames in warm colors that were given by females but not by
males are chi-won ‘yellow robe of Buddhist monk’, klip-bua ‘petal of the lotus blossom’, kha-min
‘turmeric’, phlai ‘zingiber cassumunar’, ma-miao ‘pomerac’, pun-haeng ‘dry mortar’, cha-nom ‘milk
tea’, khlon ‘mud’, sa-nim ‘rust’, thian ‘candle’, khrang ‘shellac’, thap-thim ‘ruby’, caramel, chat
‘crimson’, dok-khun ‘golden shower’, dao-rueang ‘marigold’, and fak-thong ‘pumpkin’. The color names
in cool colors that were given by males but not by females are tha-han ‘military color’, sa-rai ‘seaweed’,
turquoise, cantaloupe, khi-pet ‘duck feces’, ton-kluai ‘banana tree’, ton-mai ‘tree’, phrik-yuak ‘bell
pepper’, taeng-kwa ‘cucumber’, khi-nok ‘bird feces’, and fak ‘winter melon’.
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Figure 6. Proportion of use BCTs and non-BCTs in females and males. The red rectangles
indicated color names which highly frequent use in only that gender, but not in another.
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ABSTRACT

Nowadays online food delivery is very popular. One of the factors that help consumers make decisions
to buy food is pictures. Food photography is important to catch customers' attention that they desire to
order more because it looks appetizing. Food photographs also could increase sales volume. However,
the photographs could be affected by various factors for instance photography equipment, the color of
lighting, art composition, and so on. These factors were found to influence attractiveness in food
photography. A direction of light is one of the photography procedures lighting setups. It would be
interesting to investigate how the direction of light affects consumers’ attractiveness. This study, hence,
aimed to investigate a relationship between the direction of light setting and the attractiveness of food
photography. Thai dessert was selected for taking a photograph with different directions of lighting,
consisting of a combination of four vertical elevation angles (0°, 30°, 60°, and 90°) and twelve horizontal
side angles of dessert dish from 0 to 330 degrees. Fifty-two participants were asked to judge their feelings
on thirty-seven pictures by using an attractiveness scale. Results showed the higher a vertical elevation
angle, the higher an attractiveness score with a significant difference at 0.001, whereas it was not found
in a horizontal side angle. This experimental result will be used as a practical tool for the lighting setup,
especially for dessert photography.

INTRODUCTION

Nowadays, a sharing of photography through social media, websites, and blogs becomes very popular,
in particularly a food photograph [1,2]. A variety of food photographs published on cooking or restaurant
website aims at to catch a customer’s attention and to be appetite [3]. Many factors have an influence
over customer’s attention for instance an expensive ingredient, food decoration, and food composition
[4]. In addition, photography techniques such as lighting setup, special effect, and camera angle are also
arouse our taste sensation [5]. Food photographs, hence, are published on social media, websites, and
other media for increasing a sale volume [6].

In a previous study, Kazuma et. al. [3] proposed an attractiveness prediction model for food
photographs by using a machine learning system. A camera angle, an appearance of the entire food, and
the appearance of the main ingredients are variables in the model. Furthermore, they also found that food
photo attractiveness on customers could be affected by a lighting technique. A lighting setup not only is
concerned with color temperature, but also lighting direction. Illuminants for lighting setup consist of a
main light and a fill light. The main light is a primary illuminant that uses for exposing light to objects.
It’s located at an angle of 45° to the object. The fill light located at the opposite angle to the main light.
To reduce shadows that are created from the main light and the fill light illuminance is always weaker
than the key light [7]. Moreover, the direction of main light affects to direction and intensity of object’s
shadow. When the main light changes direction and intensity, a shadow of object could be changed. This
change might affect customer’s attention. This study, therefore, aimed to investigate a relationship
between a lighting direction and an attractiveness of food photography.
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METHODOLOGY
Participants

Fifty-two subjects with age ranging from 21 to 31 years (23 men and 29 women) participated in this
experiment. All subjects were a normal or corrected to normal vision and passed a Ishihara’s color
blindness test vision.

Stimuli

Photographs of Thai dessert fruit-shaped mung bean, namely Luk Chup, were taken as a stimulus
(figure 1). The intensity of illuminants was fixed at 11000 lux for main light and 5500 lux for fill light.
Figure 2 (a) and (b) showed the position of a main light with moving a vertical elevation angle from 0
(o), 30° (m), 60° (®) to 90° () and a horizontal side angle of the dish from 0°, 30°, 60°, 90°, 120°, 150°,
180°, 210°, 240°, 270°, 300° to 330°. The fill light and camera were fixed at 45° of a vertical elevation
angle (A) and 0° of a horizontal side angle. Thirty-seven photographs were obtained from a combination
of a vertical elevation angle and a horizontal side angle.
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Figure 2. (a) A position of a vertical elevation angle from 0° (e), 30° (m), 60° (@) to 90° (O) and (b) a position
of a horizontal side angle from 0°, 30°, 60°, 90°, 120°, 150°, 180°, 210°, 240°, 270°, 300° to 330°.

Procedure

This study was conducted on an online questionnaire. The first part of the questionnaire was general
information and opinions in deciding to order food. All participants were asked to rate their current
hunger/fullness status on five point of Likert scales (1 = extremely hunger to 5 = extremely full) and they
were asked to rate liking of Thai fruit-shaped mung dessert on two Likert scales which are like and dislike.
We asked them about “Do you think food photos are important in deciding to order food?”” on five-point
of Likert scales (1 = strongly agree to 5 = strongly disagree) and we also asked subjects which factor they
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consider first when deciding to order online food delivery by using choice that we prepare choice to them
(i.e. price, food photo, promotion, review and brands).

In experiment, 37 photographs were randomly presented. Each participant was asked to rate their
feeling in an attractiveness scale for given photography. The attractiveness scale was ranged from
1(extremely unattractiveness) to 6(extremely).

RESULT

All participants had reported common information on hunger/fullness that they were not hungry (mean
= 2.67, SD.=1.043) and most of the participants liked Thai fruit-shaped mung desserts, Participants were
strongly agreed with the question of would you think a photograph is important in deciding to order food
(mean =4.40, SD.= 0.634). In a question of the factor that their considered to order food, the first-three
factors were a photograph, prices, and promotion in respectively.

Mean of attractiveness score

Mean of attractiveness score

0 30 60 90 120 150 180 210 240 270 300 330

0 30 60
Horizontal side angles Vertical elevation angles
- Vertical 0° —s—Vertical 30° —s—Vertical 60° © Vertical 90° -HO® -0-H 30° -»-H 60° <FH90° —-H120° -A-H150° © Vertical 90°
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Figure 3. The difference of attractiveness Figure 4. Comparison of mean attractiveness
score in each vertical elevation angles of 0°- scores of food photos on vertical elevation
90° classified by horizontal side angles of 0° - angles.

330° of food photography.

Influences of lighting direction on horizontal side angles

Data of attractiveness score obtained from all participants were performed by means of SPSS 25.0 for
Window. Figure 3 demonstrated a mean of attractiveness scores for dessert photography in a difference
of horizontal side angles. An abscissa axis represented a horizontal side angle from 0° to 330°, whereas
a vertical axis represented the mean of attractiveness score. In addition, vertical elevation angle 0° (a),
30° (w) and 60°(e) displayed a set of mean of attractiveness scores on different horizontal side angles,
respectively. Moreover, the mean score of the photograph was taken on vertical 90° displayed by opened
circle (0).

Results showed that dessert photography with vertical elevation angle 0° ( A) had the highest mean
attractiveness score at horizontal side angles 180° (Mean =3.96, SD.= 1.441), and photograph with the
lowest mean attractiveness was horizontal side angles of 300° (Mean = 3.38, SD.= 1.457). For vertical
elevation angles of 30° (m), the dessert photograph with the highest mean attractiveness score was
horizontal side angles 60° (Mean = 4.50, SD.=1.163), and the lowest mean attractiveness was found in a
horizontal side angle of 300° (Mean = 3.69, SD.= 1.528). In a 60° degree (@) vertical elevation angle, the
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dessert photograph with the highest mean attractiveness score was horizontal side angle 150° with the
mean 4.88 (SD.= 1.114). A dessert photograph with the lowest attractiveness averages was horizontal
side angle of 300°, with mean 4.40 (SD.= 1.225).

In addition, the participants assessed their attractiveness to dessert photographs taken on the vertical
angle of 90° (0) with mean = 3.87 (SD.=1.519). However, when compared the results of horizontal side
angles to a difference of vertical elevation angles, the result was not clear. In addition, a significant
difference was tested with One-Way ANOVA. Table 1 showed the mean attractiveness of dessert
photograph in horizontal side angles was not statistically significant difference at p - value 0.05.

Table 1. One-way ANOVA analysis on mean attractiveness in each a vertical elevation angle and
a horizontal side angle.

Sum of squares df F Sig.
Vertical 0, Horizontal 0 -330 \?\fft‘a’ﬁfggﬁ’;p e oL 0.825 0.615
Vertical 30, Horizontal 0 -330 \?\fft‘a’ﬁf’égﬁ’;p o i 1.482 0.134
Vertical 60, Horizontal 0 -330 Sﬁmﬁeggﬁ’;p e o1 0.812 0.628

Influences of lighting direction on vertical elevation angles

Figure 4 showed the mean attractiveness score of dessert photograph in each horizontal side angle
from 0° to 330° classified by a vertical elevation angle 0°, 30° and 60°, where vertical axis represented
the mean of attractiveness score and an abscissa axis represented the vertical elevation angle from 0°, 30°
to 60°. For mean value of photograph with vertical elevation angles 90 ° was shown by a opened circle
(0).

Results showed when the vertical elevation angles increase, the mean attractiveness of food
photographs increased. For example, dessert taken under lighting at horizontal side angle 150° with
vertical elevation angles 0°, 30° and 60° had mean attractiveness score 3.42 (SD.=1.649), 4.17
(SD.=1.324) and 4.88 (SD.=1.114), respectively. This result occurred in all horizontal side angle except
210° (), the mean attractiveness decreased when the vertical elevation angle increased.

Furthermore, dessert photographs at horizontal side angle 60° (e) in vertical of 0°, 30° and 60° had
mean attractiveness 3.46 (SD.=1.488), 4.50 (SD.=1.163), and 4.54 (SD.=1.111), respectively. It was
found that when vertical elevation increased from 30° to 60°, the mean score was stable and then a bit
increased. With the mean attractiveness increasing trend, vertical affects the attractiveness of dessert
photography. Therefore, we tested with one-way ANOVA to find significance.

Table 2. One-way ANOVA of mean attractiveness score of dessert photograph in each horizontal
side angles on vertical elevation angle of 0°, 30°, 60° and 90°

Food photo on horizontal angles of dish and vertical angles

HO H30 H60 H90 H120  H150 H180  H210  H240  H270  H300  H330
BG: 3 3 3 3 3 3 3 3 3 3 3 3

df ,
WG 504 204 204 204 204 204 204 204 204 204 204 204
BG: 3442 2038 4236 13.03 2601 5894 2672 2124  27.86 2353  27.96  29.73

SS .
WG: 353.88 388.53 364.90 401.73 387.25 411.50 365.26 415.36 443.01 426.38 380.80 390.19

F 6.61 3.74 7.89 2.20 456 9.74 4973 347 4.27 3.75 4.99 5.18
P .000%*  012*  .000%*  0.88 .004* .000%* ,002% 017* .006* .012* .002% .002%
Notes: * p<0.05, **p<0.001, H: Horizontal side angle, BG: Between Group - WG: Within Group
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As shown in Table 2, the results of One-Way ANOVA of mean attractiveness in dessert photograph
in each horizontal side angle on a vertical elevation angle of 0°, 30°, 60° and 90°. There was a statistically
significant difference between vertical elevation angle and horizontal side angle with mean attractiveness
score at p<0.001 (F =52.73, p = .000).

It was found that the dessert photograph taken under vertical 60° of lighting could have the greatest
impact on the attractiveness of dessert photography. The result indicated that increasing the height of
vertical elevation angles of lighting tends to increase the attractiveness. This tendency was occurred in
all condition. However, the mean of attractiveness was not significantly different at horizontal angles of
90° (o) and all vertical angles (F = 2.21, p = 0.88).

DISCUSSION
Influences of lighting direction on vertical elevation angles of food dish on attractiveness

Our finding showed that increased vertical elevation angles from 0° to 60°. This leaded to an increased
sense of attractiveness on dessert photography as well. The dessert photographs (b) Vertical 0°-
Horizontal 0°, (c) Vertical 30°- Horizontal 0° compared with the (d) Vertical 60° - Horizontal 0° degrees.
We found that the intensity of shadows in the dessert on the dish can be clearly reduced. The higher of a
vertical elevation angle may provide a high illuminance level to convey a bright photograph. This result
implied that the level of shadow intensity could reduce the feeling of attractiveness on customers.

(a) (b) (¢) (d)

(e) (f) (2)
Figure 5. An example of a comparison of vertical angle food photos in shadow areas (a) V90°, (b)
V0°-HO0°, (c) V30°-H0°, (d) V60°-HO0°, (e) V0-H180°, (f) V30°- H180° and (g) V60°-H180°

Lighting horizontal side of dish not affected on attractiveness of food

Lighting direction of horizontal side angles does not affect to the attractiveness of dessert photography.
Kazuma et al. studied of estimation of the attractiveness of food photography based on image features
[3]. They suggested that a camera angle was an important factor in enhancing attractiveness. In addition,
their research also was found that the type of the food including the shape and position of the appearance
of main ingredient in that dish could increase the level of attractiveness. In this study, the dessert was
used as the stimulus. 1t does not contain the main ingredient and no exact direction. Therefore, the changes
in the type of dessert or food stimuli to other categories of foods, the horizontal side of angles might be
affecting to attractiveness on consumers. It implies that a changing type of foods would be required to
understand the direction of lighting on horizontal angle change attractiveness in future experiments.

We concluded that the direction of lighting on vertical elevation angles can modulate the attractiveness
of dessert photography. whereas horizontal angle did not statistically significant difference in
attractiveness.
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ABSTRACT

Individuals' interpretation of Thai tea color might vary based on their experiences because each area's
color range of Thai tea has a different color shade. The Thai tea color is distinctive, which may
provide communication issues if employed in the design or creation of advertisements. Therefore,
this research aims to investigate the color of Thai tea color for advertising. The subjects were students
and staff of the Faculty of Mass Communication Technology. They were all tested for color vision
deficiency using the Ishihara Tests. The experiment was divided into two parts. The first part was to
identify the hue of Thai tea color by selecting the color chips from Munsell hue ring. The second part
was to select the color chips from the Munsell color chart of the hue obtained from experimental part
I. According to the results of experiment part I, six Munsell hues were selected by at least one subject
(i.e., 5YR, 2.5YR, 7.5YR, 10R, 10YR and 2.5Y). In the second experimental part, the subjects
selected the colors from 241 color chips that had the hue from the first experimental part. Eight
Munsell colors that were consistently selected by at least 20 percent of the subjects were 3.75YR
6/12, 3.75YR 5/12, 5YR 5/12, 1.25YR 5/12, 2.5YR 5/12, 5YR 6/10, 2.5YR 6/12 and 2.5YR 5/14.
All colors appeared orange.

INTRODUCTION

Color is an important part that is used in various fields and for the benefits of communication in
human daily life, such as to classify the clarity, to convey the meaning, to be used as a symbol [1].
In the advertising field, color has a significant impact on creative works because the colors chosen
to be used in the work arise from human's learning to interpret what they perceive naturally. These
processes occur automatically in all humans [2]. Nowadays, the names of natural objects or objects
of a particular color are often used as references to name colors in order to reduce communication
errors and to enable those who are communicating to imagine and visualize the object.

Nowadays, tea beverages are becoming popular among Thai people [3]. For Thailand, there is a
famous and unique tea drink both Thais and foreigners known as "Thai Iced tea", which is used as a
name instead of the color name. Due to the unique color characteristics of tea leaves, when brewing
through hot water, the tea turns orange-red. The flavoring process is with various ingredients such as
sugar, sweetened condensed milk, regular condensed milk and fresh milk resulting in the color of
Thai tea that is in orange tone. The ingredients in tea brewing in each region are different. As a result,
the color of Thai iced tea is various [4].

There was very little research that tried to investigate the representative color of Thai iced tea
based on our survey. Saksirikosol et al. (2020) conducted an experiment to establish the
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representative hue of Thai iced tea [5] and discovered that perception of Thai iced tea color varies
depending on an individual's field of experience. By mixing colors through a computer screen, the
color choosing process was from the memory of the subject. The result of mixing color for Thai Tea
was showed in CIEL*a*b* color space. The boundary of Thai iced tea color was identified widely
in the orange region. The averaged of Thai iced tea color was L* = 52.61, a* = 19.36, b* =
52.81. However, there is a limit of color gamut shown by the computer screen, so it may not be able
to display the colors that the subject wants.

In this study, the researchers used the Munsell color system in an experiment to allow the subjects
to select a color from the color chip they saw. This covered the colors that our eyes see more than
the colors on the monitor. The objective is to investigate the color of Thai iced tea for advertising.

METHODOLOGY

This experiment was divided into two parts. The samples were students and staff of the Faculty
of Mass Communication Technology, Rajamangala University of Technology Thanyaburi who have
normal vision and pass the Ishiharas Tests plates. There were 400 subjects in experimental part 1 and
144 subjects in experimental part 2.

Experimental part |

The researchers created the Hue Ring using 40 Munsell color chips covering all hue colors in the
Munsell Book (Munsell Book Glossy Collection X-rite). Each color chip had chroma 8 and value 5.
These colors are arranged in circles on a gray background, as shown in figure 1. Then the Munsell
hue ring was installed in a laboratory. The subjects were asked to choose a color that represents the
color of Thai iced tea from Munsell hue ring with no limit on the number of choices.

Figure 1. Munsell hue ring used in this experiment

Experimental part I1

The other color chips that are in the same color chart as the hue from Experiment part 1 were
randomly arranged on a gray board. Then the subjects chose a color chip that represents the color of
Thai iced tea based on their field of experience with no limitation on the number of choices in a
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laboratory. The illuminance in the experimental room was set between 1000-1200 lux. Figure 2 show
the schematic diagram of the set up in the experimental room.

1000-1200 lux
fluorescent lamp

Soft filter

Figure 2. Schematic diagram of the experimental room (Top view)

RESULT AND DISCUSSIONS
Experimental result part |

Result of the selected hue representing the Thai iced tea color was shown in Figure 3. The
abscissa represented Munsell hue. The ordinate represented the number of selections. The result
showed that there were 6 selected hues. The most selected hue is 5YR which was selected 336 times,
followed by 2.5YR, 229 times; 7.5YR, 182 times; 10R, 33 times; 10YR, 26 times, and 2.5Y, 14 times

respectively. All selected hue was in an orange shade which relating to an identity color of Thai iced
tea.

The selected hue of Thai iced tea color
400
350 336
300

250 229
200 182
150
100
50
0 00 00 [o] 0 0 0 0 0
0

Figure 3. Representative hue selected by all subjects
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Experimental result part 11

The total of 241 color chips randomly arranged on gray paper was in Munsell 6 hue, 217 color
chips, and 24 additional supplementary colors in the same color hue. From the experiment, it was
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found that the colors that were selected more than 20% from 144 subjects consisted of 8 colors, as

shown in Figure 4. The area of the color represents the frequency of the selection.

The 8 colors

representing Thai iced tea colors are 3.75YR 6/12 (43.75%), 3.75YR 5/12 (57.00%), 5YR 5/12
(36.81%), 1.25YR 5/12 (30.56%), 2.5YR 5/12 (26.39%), 5YR 6/10 (22.92%), 2.5YR 6/12 (21.53%),
and 2.5YR 5/14 (20.83%). Table 1 shows the color values in the CIEL*a*b color space to be used in

2.5YR 5/12 5YR 6/10

the printing industry.

3.75YR 6/12

3.75YR 5/12

SYR 5/12

1.25YR 5/12

2.5YR 6/12

2.5YR 5/14

Figure 4. Top selected Munsell color for Thai iced tea color
(Note: color might not present the exact color appearance to subjects)

Table 1. CIEL*a*b* of Thai tea color

Munsell L* a* b*
1.25YR 5/12 51.45 43.70 54.37
2.5YR 5/12 51.70 40.95 63.21
2.5YR5/14 54.16 44.79 72.04
2.5YR 6/12 61.20 41.98 63.76
3.75YR 5/12 50.52 36.70 64.33
3.75YR 6/12 61.32 37.40 63.97

5YR 5/12 52.84 32.94 64.50
1.25YR 6//10 62.32 29.00 55.70

According to Saksirikosol et al. (2020), the average CIE L*a*b* color value of the Thai iced
teacoloris (52.61,19.36,52.81) [5]. In this experiment, the average of 8 CIE L*a*b* colors is
(55.69,38.43,62.74). When compared, it was found that the CIE L*a*b* color value had a color
difference (AEab) of 21.72. Color differences occur as a result of differences in a* and b* values.
The large color differences may be caused by the limitation of the monitor’ color gamut. As a result,
it was unable to display the colors that the subjects want.
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CONCLUSION

This research suggested a color that can be used to define or represent the color of Thai iced tea
to be used as a guideline for designing advertisements. According to the Munsell color system, the
colors that represent the color of Thai iced tea are 8 colors, which are 3.75YR 6/12, 3.75YR 5/12,
5YR5/12, 1.25YR5/12, 2.5YR5/12, 5YR6/10, 2.5YR6/12, and 2.5YR5/14. All color was high
chroma orange.
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ABSTRACT

The ability to stably perceive the color appearance of objects under various colored lights is
called color constancy. Color Constancy Index (CCI) is a measure to quantify the efficacy of the
phenomena. This index was commonly calculated based on a color space that used a physical color
object as a reference. It varies from 0 to 1 to show poor color constancy to perfect color constancy.
Whereas the index is usually based on a magnitude of distance shift between observation’s judgment
and ideal value, in this study, the color appearance of color chips was investigated by using
perception color space. In the first experiment, there were 100 persons participated. An observer sat
in the experimental booth and judged color appearance by the elementary color-naming method for
each of 26 color chips under 13 RGB-LED illuminations of six hues: red, yellow, green, cyan, blue,
and magenta, plus a white light, D65. The light of each hue had two saturations, dull and vivid. In
the second experiment, the booth was extended into test rooms and subject rooms. There was a small
hole in a wall between those rooms. A participant sat in the subject room illuminated by White LEDs
to see a color chip placed on a stand holder in the test room. Using this two-room technique,
participants reported that they could perceive a color chip placed on a wall in the subject room, even
originality it placed under the test room. As a result, color constancy was poor under yellow, cyan,
and green light more than the others. Moreover, color constancy was usually low when the color chip
was complementary to the colored light.

INTRODUCTION

Inside our brain, there is a mechanism whose ability is to control our perception. Color constancy
is a phenomenon that makes a human stably perceive the same color under various colored
illuminations. This statement is applicable only when illumination is located near the white
illumination or not vivid colored illumination. To see the same color, researchers predicted that the
mechanism should understand or know the color of illumination [19] in the first place. Therefore,
lack of clue of illuminations or initial visual information (IVI) [20-21] under vivid colored
illumination can be expected to be a poor color constancy or be difficult for the mechanism to
understand the original surface color.

There were many ways to measure color constancy. The most famous method was color matching
[22] which the participant has to match the test color to appear to be the same as the reference color,
and in an achromatic setting [23] which the participant must adjust the test under a circumstance to
appear to be neutral or gray. These methods were claimed to be valuable and accurate. Still, they
required lots of time to match, and sometimes participants hardly obtained a satisfactory setting since
there was a range in adjusting a step depending on the experimental design. Another method was
categorical color naming. By naming color, which a participant judged what color he or she was
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seeing allowed the researcher to expand various test color stimuli with the advantages of a fast
tasking and familiar to human behavior. Even there was a good point. This method limited
participant's answers by only a certain number, for example, eleven colors as the basic color naming
[24].

In the present experiment, we used elementary color naming, which is quantitative judgment and
allowed us to study a variety of color chips under vivid color illuminations. We proposed a modified
color constancy index which ranged from 0 to 1 as poor color constancy to perfect color constancy,
respectively, to be appreciated to the polar diagram, which is a perceptual color space.

METHODOLOGY

The first experiment done inside a room-size was 172x82x132 cm, as shown in Figure 1. The
room was decorated with a flower vase, a picture on the wall, and a collection of books to stimulate
a participant's daily life situation. The room was illuminated by only RGB-LED light, a Phillips
product as Kinetics color cover MX power core model. The light was put on the left ceiling of the
room and covered by translucent white paper to obtain a uniform illumination. In front of a subject’s
chair, there was a small table which a rectangular paper (Munsell N6) of 33x33 cm. dimensions
giving 22.5° arc of visual angle with a viewing distance of a subject position. A test patch which size
was 6x6 cm. giving 5.7 °, was placed on the paper.

Figure 1. Apparatus of experiment 1

In the second experiment, the room was extended to be a test room on the left side in Figure 2,
and the right room is called a subject room. The test room was illuminated by the same RGB-LED
light, which can be changed colored light depending on illumination conditions. On the other hand,
the subject room was illuminated by only D65 LED light. Between the test and subject room, there
was a small square hole on the wall in which the subject sits in the subject room could see a color
chip placed on the holding stand in the test room. This procedure is called the two-room technique,
in which the subject adapts to only the white light, while the color appearance of color chips is not
affected by the color light of the illumination conditions.

There were thirteen illuminations, including white as D65, in this experiment. The illuminations
are composed of 6 colors: red, yellow, green, cyan, blue, and magenta. There were two saturation
steps: a dull or less vivid color light group and a high saturation color light group, as shown in Figure
3 as connected by the dashed line and solid line, respectively. In our experiment, the illuminant was
controlled in all lighting as 100 + 5 Ix except the B2 condition, which is limited to blue diode capacity
in our experiment, for the B2 condition was 80 + 5 Ix. The coordinate of each light in Figure 3 was
plotted on u’v’ graph, which is almost a uniform color space.
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In Figure 4, 26 color chips were produced by Konica Minolta printer C83HC. The chips can be
divided into three groups as 15 chips based on the Test color sample [25], which used to measure
color constancy index as shown in a solid circle symbol, 8 chips which represented as the color gamut
of the printer shown as an open circle symbol, and 3 chips as achromatic chips which is a square
symbol in the figure.

There were 100 subjects who participated in experiment 1, and 30 subjects participated in
experiment 2. They were students from Rajamangala University of Technology Thanyaburi and had
a normal color vision tested by Ishihara test and got a score credit in return. Before participating,
they had taken a color vision class and were trained to judge color appearance by the elementary
color-naming method.
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Figure 4. 26 Color chips printed by Konica Minolta C83HC
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Every changing illumination, a subject had to adapt the light for 3 minutes. During the time, he
or she has to look around the room without seeing the RGB-LED instrument. Each color chip would
be placed in front of the subject’s chair on the grey paper as a background. The subject had to judge
color appearance of color chips by assessed how much percentage of chromaticness, whiteness, and
blackness. Then, the percentage of red, yellow, green, and blue. The second judgment was based on
the opponent color theory. A subject could not judge red and green together, and vice versa. Totally,
one subject had to be named 26 color chips x 13 illuminations for one repetition. A subject could
participate in only 3-4 illuminations to prevent exhaust, not exceeding 4 hours per day, including
relaxing time.

RESULT

The average result of elementary color naming can be transformed and plotted on the polar
diagram as shown in Figure 5 and Figure 6. The color area in each figure represents color perception
under each test illumination, while the behind area as dash area is the color perception under D65
illumination. This figure shows that color perception under less vivid color light was not much
different from the reference light compared to the vivid light condition. The color perception under
the vivid case was narrow and even reversed shape in some conditions, such as Y2.

Color constancy index was calculated based on Eq. (1-3). Ordinary color constancy index
(OCCI) is an index measurement based on the different magnitude between a distance of color
appearance under D65 to the appearance under the test illumination, as shown in Figure 7. While the
hue color constancy (HCI) can be calculated as a hue angle as blur arc line compared to the red arc
line in the same manner as OCCI. Finally, the modified color constancy index (MCCI) was calculated
based on the multiplication of those previous indexes to show the color constancy index performance
under test illumination.

a 1
occl=1-- (1)
b
fa 2)
HCI=1—-——
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Figure 5. The average result of dull color light condition group
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Y2

> =
=2 =]

N
'S

Color constancy index
(Modification)

0.8
0.6
0.4
8 el ﬂ
0 20 360 NBW

0
Color chips under D65
(Degrees)

Figure 8. The result of color constancy index under Y2

ACA CONFERENCE 2021-color and culture



The example of the color constancy index result under the Y2 condition is shown in Figure 8.
The result showed that the lowest color constancy index was around the color chip, which appeared
to be blue. Similar results also occurred in another colored illumination. Figure 9 shows the color
constancy index on the ordinate and light condition distance from D65 on the abscissa. The result
showed color constancy was poor as early dropped under cyan, yellow, and green illumination more
than the others.
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Figure 9. The average result of vivid color light condition group
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ABSTRACT

It is known that the simultaneous color contrast SCC is a phenomenon to show the chromatic
adaptation. Stimulus pattern of SCC is a colored field with an achromatic patch at the center. It was
pointed out that the colored surrounding field works as an adapting color and the color appearance
of the central gray test patch is a result of the chromatic adaptation to the surrounding color. In the
case of paper stimulus, the test patch does not appear vivid color but if it is observed through a tissue
paper the SCC effect is much enhanced and the central gray test patch appears vivid in color. The
phenomenon is explained that the tissue blurs the gray test patch contours reducing the object
recognition of the stimulus and only the colors remain to give a stronger chromatic adaptation. We
investigate if the tissue also works for an electric display, a self-luminous display, in case of
simultaneous color contrast. Luminance of four surrounding colors, red, yellow, green, and blue, was
kept constant at 46, 128, 88, and 15 cd/m?, respectively, and the room illuminance was adjusted to
10 levels ranging from 3 to 1600 Ix. Subjects judged color appearance of the test and the surround
by the elementary color naming with or without a white tissue paper. A ratio of chromaticness of test
patch to the chromaticness of surround suddenly increased from the room illuminance 200 Ix despite
of decrease of the surrounding chromaticness.

INTRODUCTION

One of the phenomenon of color appearance is the simultaneous color contrast or SCC to
show mechanism of the chromatic adaptation to the surrounding color, a gray test patch at the center
appeared cyan if surrounded by red, for example. In the case of paper stimulus, the phenomenon is
not strong and the cyan color is not vivid, but if the SCC stimulus is covered by a white tissue the
SCC effect is much enhanced and the central gray test patch appears more vivid in color [1, 2] we
can explain by the recognized visual space of illumination RVSI theory [3]. A subject adapts to the
color of illumination of a space constructed over the surrounding surface [4, 5]. In the case of the
paper stimulus, one of the major effects is the level of ambient lighting in viewing condition. But
nowadays many researchers present stimulus by using an electronic display that is self-luminous
which gives a stronger adaptation than object stimulus and the experiments are mostly performed in
a dimly illuminnated room to avoid the effect of reflections of the room illumination on the surface
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of display. We are interested if the tissue still works in the SCC effect for an electric display with
existence of room illuminance.

EXPERIMENT

To obtain effect of room illumination, the illuminance was changed at ten levels, 3, 6, 13,
25, 50, 100, 200, 400, 800, and 1600 Ix on the display by using six ceiling fluorescent lamps. The
surrounding luminance was kept constant for all four colors of surrounds, red, yellow, green, and
blue at 41.3, 124, 83.5, and 9.5 cd/m?, respectively, the central gray patch at 41 cd/m?2. Their xy
chromaticities are shown in Figure 1 for without-tissue (a) and for with-tissue (b).
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Figure 1. The surrounding colors under ten levels of illuminance without-tissue (a), with-tissue
() ([ /,31x; 1, 61x;11, 13 Ix; O, 25 Ix;V, 50; O, 100; 1, 200 Ix; A, 400 Ix; <, 800 Ix; [_],
1600 Ix;, A, white, and r, gray

A 24.1" EIZO LCD display was used to present the SCC stimulus. The display was placed
horizontally on a table and was masked with black paper. The size of the surround was 23x23 cm?
(25.9° of visual angle) and the gray patch was 3x3 cm? (3.4° of visual angle). We use the one sheet
of commercially available white tissue stretched flat on the frame to cover the stimulus in with-tissue
condition, the size of the tissue within the frame was 13x14 ¢cm?. The transmittance was constant at
56 % for visible wavelength and the haze value was 80 %. The physical effect of a tissue is to blur
the image and to reflect the white ceiling light toward a subject reducing the contrast of the image
and desaturating color of the image on the display.

Ten subjects with normal color vision participated in the experiment. Subjects were asked to
judge the color appearance of surround and gray patch by the elementary color naming method,
namely, to estimate chromaticness, whiteness, and blackness in percentage and unique hues, red,
yellow, green, and blue in percentage also if there was perceived chromaticness. The judgment was
repeated for five times in different days.

RESULTS

Figures 2 and 3 show examples of results of red surround for subject JM and PC,
respectively. The amounts of chromaticness at ten levels of room illuminance are shown for the
surround in (a) and for the gray test patch in (b), open circles for the with-tissue and filled circles for
the without-tissue. The abscissa shows the room illuminance and the ordinate the amount of
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chromaticness. The subject JM perceived quite constant chromaticness for surrounding without
tissue (2a), but the chromaticness clearly reduced for higher illuminance with tissue. The
chromaticness of test patches stayed constant at all of illumination both with and without-tissue (2b).
As we are interested in the power of surround to induce color at the test patch, we took ratio of
chromaticness of test patch to the chromaticness of surround, and the results are shown in (2c¢) of
Figures. 2 and 3, the ordinate giving the chromaticness ratio. The effect of tissue is quite apparent at
the higher room illuminances of 200 Ix in both subjects.
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Figure 2. a, Amount of chromaticness of red surrounding with ten levels of illuminance
surrounding, (b) test patch. The chromaticness ratio red stimulus (c), compared between
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Figure 3. Amount of chromaticness of red surrounding with ten levels of illuminance (a)
surrounding, (b) test patch. The chromaticness ratio red stimulus (c), compared between

without tissue (=) and with tissue (). Subject, PC
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Figure 4. Amount of chromaticness of four surrounding colors with ten levels of illuminance
compared between without-tissue (®) and with-tissue (4)
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We averaged the results of color perception of four surrounds for ten subjects and showed
the result in Figure 4, the chromaticness of four surrounds is quite constant without tissue, but it
clearly decreased with tissue as the illuminance increased. Figure 5 shows the chromaticness of the
test patches without-tissue (@) and with-tissue (O). It shows a relatively similar and relatively
constant value of chromaticness at all the illuminance levels, except green surround, where the
chromaticness reduces slightly higher illuminance.

Figure 6 shows the chromaticness ratios that were obtained from Figures 4 and 5. It seems
to be constant under room illumination level from 3-100 Ix, but at the illuminances over 200 Ix it
increased, except with the green surround. Finally, their averages of all four surrounding colors are
shown in Figure 7.
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Figure 5. Amount of chromaticness of test patch in each surrounding color with ten levels of
illuminance compared between without-tissue (®) and with-tissue (4)
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Figure 7. Averaged results from four surrounding colors compared between without-tissue
(®) and with-tissue (+).
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Finally, the apparent hue of test patch of four surrounding colors in all levels of illuminance
is shown in Figure 8 by hue angle of test patch for the without-tissue by solid lines and for the with-
tissue by dashed lines. It is shown that the hue angle does not change for all levels of illuminance.
And overlaps for both without and with-tissue, except the test patches of red appearance with-tissue.
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Figure 8. Apparent hue changes for test patch in each surrounding color with ten levels of
illuminance compared between without-tissue (—— ) and with-tissue (== - ).

CONCLUSION AND DISCUSSION

Room illuminance did not affect the amounts of chromaticness of the simultaneous color
contrast viewed through tissue paper. But when expressing them in the ratio of test patch
chromaticness to surrounding chromaticness, the effect showed stronger at illuminance over 200 Ix.
We found that the ratio continued to increase from the illuminance 200 Ix and beyond. Higher room
illuminance increases the reflection of white light from the tissue surface and the subjects seen a
reduced surrounding color through the tissue paper but still perceived the occurrence of simultaneous
color contrast as same as without-tissue. A more reflection of the ceiling light at the stimulus reduced
the image contrast and reduced the sharpness perception of the edges of the test patch and increased
the color induction by the same token as the image blurring effect.

We can understand these results by taking account of the tissue effect of the image blurring
and the reflection of white light. The image blurring effect reduced an object recognition of the test
patch leaving only color or light which caused higher illuminance perception of vertical space (or
vertical RVSI) constructed over the surface of the stimulus causing the test patch color to appear
more vivid. [4]
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ABSTRACT

The simultaneous color contrast was investigated with two different devices, a printed paper,
an electronic display. In all two devices a stimulus was made of a small gray patch surrounded by a
color. The color appearance of the gray patch was measured by the elementary color naming method,
namely amounts of chromaticness, whiteness, and blackness in percentage, and amounts of four
unique hues, red, yellow, green, and blue, in percentage. Stimulus conditions such as chromaticities,
luminance and sizes are made similar between the two devices. Results showed that the color
appearance of the gray patch was most vivid with the electric display and the paper which gave the
least amount of chromaticness. The results indicate that the simultaneous color contrast phenomenon
is device dependent.

INTRODUCTION

Simultaneous color contrast is a phenomenon that occurs when one color is influenced by a
surrounding color. The color changes both in hues and brightness. In the case of brightness change
it is called simultaneous brightness contrast. Many researchers used the simultaneous color contrast
to investigate how our visual mechanism works. [1-4] A concept of recognized visual space of
illumination RVSI proposed by lkeda [5] asserts that the chromatic adaptation takes place to the
illumination of the space where the simultaneous color contrast experiment is done. The most
common and traditional pattern is a paper stimulus as demonstrated on textbooks [6, 7], which we
call object color mode experiment. Currently, many researchers employed electric display, with
which they can manipulate stimulus easily and present complicated patterns to meet various
experimental conditions [1, 2, 8]. The previous studies on the topic suggested that the simultaneous
color contrast is device dependent. [9,10] However, in this experiment, the size and luminance of the
stimuli were not precisely controlled. And we noticed that the environment light was not same. In
the electronic display subjects judged the simultaneous color in a dark room while in the printed
paper they did in the bright room. In the present study we aim to demonstrate whether the color
appearance of the simultaneous color contrast is device dependent under precise control of
chromaticities, luminance and size of stimuli and of the room illuminance. Two devices are
investigated printed papers and an electronic display. This study is important because as in the
printing industry or graphic design, proof of the color is normally done on a monitor instead of paper.
However, the final reproduction will be on the paper or other materials which found that they were
often disappointed by the colors that are produced.
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EXPERIMENT

Table 1. Chromaticities and luminance

Surround Paper Display
Colors/test , , , ,
patch Y u % Y u v
Gray 83 | 0.193 | 0.492 | 84 | 0.193 | 0.489
Red 47 |1 0.357 | 0.519 | 48 | 0.359 | 0.518

Orange 86 | 0.277 | 0.538 | 86 | 0.276 | 0.540
Yellow 197 | 0.203 | 0.557 | 198 | 0.203 | 0.551

Greenish | 116 | 0173 | 0.549 | 111 | 0.174 | 0548
yellow

Green 52 | 0.141 | 0535 | 52 | 0.141 | 0.534
Cyan 70 | 0.142 | 0.416 | 70 | 0.146 | 0.416
Blue 23 | 0.160 | 0.385 | 21 | 0.162 | 0.380
Purple 28 | 0.251 | 0.419 | 27 | 0.251 | 0.415
Gray 99 | 0.192 | 0.419 | 99 | 0.194 | 0.491
patch

A common stimulus for the simultaneous color contrast experiment was prepared. There is a large
colored field with a small gray patch at the center as shown on the left of Figure 1. Surrounds were
made of nine colors and one color for the gray patch. The chromaticites u'v’ and luminance Y were
controlled almost the same between devises as shown in the table 1.

The surrounding colors were printed on the matt paper 230 g/m? by digital printing. The gray
patch was printed by the same printer but on a matt paper 210 g/m? to avoid the shadow while putting
it on the surrounds. The size was 311144.5 cm (34.5° [148°) and gray patch was 4714 cm (4.6° [14.6°),
when viewed at the distance 50 cm.

The EIZO LCD display 27inches, model: ColorEdge CX271, Color mode sRGB, CCT 5500K
was employed in the experiment.

Surround color

sl CEEED

Gray patch
Figure 1. Simultaneous color stimulus, surrounding colors and a gray test patch

Procedure

The color appearance was judged by the elementary color naming method. That is to estimate the
amounts of chromaticness, whiteness, and blackness in percentage, and the apparent hue by the
amounts of two or one unique hues also in percentage, where that red and green and yellow and blue
cannot be answered at the same time. The stimulus was presented in the experimental room
(1101721517200 cm), where the illuminance was kept constant at 900 Ix, chromaticities at x = 0.339,
y =0.377, and CCT at 5500K both in the paper and display conditions. The viewing distance was 50
cm. When a stimulus was presented, a subject adapted to the surrounding field for about one minute
and judged the color appearance of the surround, and then the central patch. Nine surrounding colors
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were pseudo-randomly presented. The judgement was repeated for 3 times on different day or time.
Figure 2 shows the atmosphere of the experiment.

Participants

Three subjects, CP, Ml and JM participated in the experiment. The age range is from 25 to 88
years old. CP and JM were Thai females and MI was a Japanese male. They were experienced subject
and have a normal color vision checked by 100 hues test and Ishihara test.

|

Figure 2. Simultaneous color pattern, surrounding colors and gray patch

RESULT AND DISCUSSION

Figure 3. The results of the surrounding colors compared between printed
paper and electronic display. [1; printed paper, A; electronic display

The color appearance of surrounding colors is plotted on a polar diagram used in the opponent
colors theory. The unique red and green appearance are taken along the horizontal direction, red
being positive and green negative and unique yellow and blue along the vertical direction, the former
being positive and the latter being negative. The distance from the origin along the radial direction
gives the amount of chromaticness, the circumference giving 100% of the chromaticness. Apparent
hue is expressed by the angle from R-axis in the counterclockwise direction and it is determined by
the ratio of amounts of unique hues. Upper three graphs in Figure 3 show the mean results within
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individual subject, CP, Ml and JM and the bottom diagram is there. Open circles show the results of
printed paper condition and open triangles show for electronic display condition. The amount of
chromaticness of the surround is almost same in all surrounding colors, but the apparent hue showed
difference. There is no difference in red, greenish yellow, cyan, blue, and purple, but in orange,
yellow and green there is found difference. Before seeing the difference, the apparent hue angle was
defined as the angle of a line connecting the origin of the graph to the concerned point measured
from R axis. Then A0 was obtained by (6display - Opaper) and the results are shown at the last
column of the table attached in Fig. 4. Orange, yellow, green gave large values of A6.

Sur [}] 0 dis-pa

display paper AD
Gr 162 162 0
R 5 6.5 -1.5
Or 5% 38 21
Y 118 99 19
GY 157.5 151.5 6
G 192.5 182 10.5
C 244 247 -3
B 2735 275 -15
i 319 322 -3

Figure 4. Hue difference A (Bdisplay-6paper).

Figure 5. The standard deviation among 3 subjects for apparent color surrounding

Figure 5 shows the standard deviation among subjects for color appearance of surrounds. SD in
the case of paper is smaller than that in the case of display to imply more difficult to judge the color
on display. In other words, the color appearance on papers is more stable than on display, a self-
luminous surface.

The upper figure of Figure 6 shows by dotted contours the mean result of simultaneous color
contrast of gray test patch under 8 surrounding colors in the case of paper in each subject (the gray
surround is not shown). The solid contours show the color appearance of test patch in the case of
display. The illustration shows much difference in the amount of chromaticness between the
electronic display and the paper stimuli. The amount is much larger in the display, implying device
dependency. There is also seen difference among individuals. Particularly the contours of the subject
MI, who is the oldest, are very small compared with other subjects, particularly with the subject IM
who is the youngest among three subjects. When Ml and JM started to look at the display at the same
instance the subject JM immediately perceived a vivid color at the gray test patch, but MI did not
perceive color at all or had to wait for a while until to perceive slight color. The effect of the age on
the simultaneous color contrast effect should be investigated more in the future. The bottom figure
of Fig. 6 gives the mean result of the three subjects. The colored lines connect points of same color
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pairs. For example, the red colored line connecting the solid contour to the dotted contour indicates
the color appearance of simultaneous color contrast of gray test patch when it is surrounded by red
color and the line locates in the cyan area(area between unique green and blue).The fact that these
lines do not necessarily converge to the origin in the graph indicates that the apparent hues of the test
patch are not necessarily same in the paper stimuli and the display stimuli, again implying the device
dependency. Disagreement of apparent hues between the display and the paper is also shown by
variance in A0 defined as (Bdisplay-8paper), which is shown in Table 2.

Figure 6. The results of the simultaneous colors contrast compared between printed paper;
dotted line and electronic display; solid line

Table 2. Hue difference A0 (0display-0paper) of gray test patch inducted

0 0 A
Display Paper dis-pa
Gr 0 0 0
R 2335 238 -4.5
Or 248 256 -8
Y 284 296.5 -12.5
GY 309.5 305.5 4
G 319.5 320.5 -1
C 61 78 -17
B 81 44 37
P 124 121 3
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Display

Figure 7. Color appearance variances among 3 subjects of gray test patch inducted

The results of this experiment agree well with the phenomenon adapting and adapted color,
which was explained by RVSI theory. It said that the simultaneous color contrast is a mechanism of
chromatic adaptation to illumination of a space.[11] Figure 7 shows the color appearance variances
among subject for simultaneous color contrast at gray test patch. There are three points with same
symbols that correspond to the three subjects. Colors of the symbols indicate the surrounding colors
and large filled circles with colors indicate the color appearance of the surrounds. It is seen that the
variance among subjects is larger in display.

CONCLUSION

We conclude that the simultaneous color contrast demonstrated under printed paper and electronic
display were device dependent. The chromatic adaptation works strongly with the electronic display.
To the electronic display subjects recognized the color of light stronger than to the paper even though
the physical colors were kept same in both devices. On the other hand, the subjects recognized the
paper stimuli as objects, not light and the chromatic adaptation did not work strongly.

In the printing industry they do proofing the printed color mostly through the display (soft proof).
The most important process to set the color proofing is called Color Management System [12] which
assumes the device independence. Our results confirmed that our color appearance is device
dependent but cannot draw the systematic conclusion at the moment we need to do further experiment
by investigating more factors such as the proper luminance of color which give the lowest device
dependent.
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ABSTRACT

The CIEL*c*h* color system is helpful to describe lightness (L*), chroma (c*), and angle of color
or hue angle (h*). In this study, we wanted to analyze the results of the skin color of Thai people in
the CIEL*c*h* color space system, using 171 Thai people aged 24-70 years old to measure all 5
points of the body, namely the left cheek and the right cheek, forehead, chin and inner arm by using
the Konica Minolta CS-100A as a tool to measure the skin color of Thai people. The participants
must not use any skincare or cosmetics before skin measuring. A white reference plate was measured
in the same positions of a part that measured the real skin, and after that, the real skin was measured.
The results showed that the inner arm area had the highest mean lightness, followed by the forehead,
cheeks, and chin, which were 61.35,57.92, 57.77, and 55.12, respectively. The distribution of chroma
in the cheek tends to decrease as the skin lightness increases on the forehead and inner arms, although
there is a slight tendency. For the average value of chroma, the cheek was the highest of chroma,
followed by chin, forehead, and inner arm (23.87, 23.31, 22.93, and 22.03, respectively). However,
when comparing the lightness with the Hue angle, there was no relationship in the cheek, forehead,
chin, and inner arm. The inner arm was the highest for the average hue angle value, followed by
forehead, cheek, and chin (57.88, 52.42, 52.16, and 51.32, respectively).

INTRODUCTION

Hemoglobin and melanin are substances in the body that are the constituents in the appearance
of human skin color [1]. The amount of both substances varies for each individual. Including daily
exposure to sunlight can also affect the amount of Hemoglobin and Melanin in different people, even
if they are of the same ethnicity. Moreover, some studies have found that the redness of the skin on
the face is greater than that of the trunk because there is better blood flow in the skin than the body
[2]. It was found that the redness of the skin strongly depends on the location on the body [3].
Therefore, the location on the body might be a factor that can cause different skin tones.

CIEL*c*h* is a color system in the polar coordinate color space. Developed from the CIEL*a*b*
color system, the lightness or L* is the same scale as CIELAB, ranging from 0-100, with 0 being
black and 100 being white. The chroma or c* indicates the quality of a color's purity, intensity, or
saturation. If the chroma value is low, the color will be dull. But if the higher the chroma value, the
vividness of color. The hue angle or h*, 0 to 360 degrees, indicates red by 0 and 360 degrees, yellow
by 90 degrees, green by 180 degrees, and blue by 270 degrees as indicated in Fig.1 [2]. The values
L*, c¢*, and h* can be calculated from the equation 1, 2, and 3, respectively.

Normally, the skin color analysis is most often analyzed in the CIELAB color system because it
can quantify the pigmentation of the skin, such as the redness or yellowness of the skin. But the
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analysis using the CIEL*c*h* is not common in research in Thailand. Therefore, we wanted to
analyze the results of the skin color of Thai people based on the CIEL*c*h* color system. In addition,
also we investigated the different positions of the body that can affect the difference in lightness,
chroma, and hue angle of the Thai skin.

Lightness (L*)
100

Red
(@*)

Green

(-a*)

Bue
0 (-b*)

Figure 2. The CIEL*c*h* color system.

1/3

Lightness, L* =116 (—) —16 1)
Yo
Chroma, c* = [(a*)2 + (b *)2 ()
o - b *
Hue angle (°), h* = atan{_} (3)
a x
METHODOLOGY

171 Thai people had participated in this study including 81 males and 90 females. The age ranged
24 to 72 years old. Most of the participants were working outdoors and indoors. The four positions
of the face were measured, left and right cheek, forehead, and chin which represent parts most
exposed to the sunlight, and inner arm which represents part least exposed to the sunlight.

Konica Minolta CS-100A chromameter was used to measure the skin color of Thai people. This
instrument was portable, lightweight, and gave the value close to the spectroradiometer CS-2000 that
has been tested in a preliminary experiment for instrument testing. Moreover, the chromameter
eliminated the problem of the pressure factor which affects skin color change. A disadvantage of this
type of instrument was to require external light to measure the color. Therefore, it was necessary to
measure the white reference plate as a reference.
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) . ®

Figure 2. (A) White reference plate measurement. (B) Real skin measurement.

Prior to the participants must not use any skincare or cosmetics or had to wash their face. Then,
the personal informations were recorded such as age, gender, occupation, workplace characteristic,
hometown province, and skincare and cosmetic use. The white reference plate was measured at the
same position as the real skin. Five real skin positions were measured immediately after the white
reference measurement as indicated in Fig. 2. One-way ANOVA was used with a significance level
of 0.05 to check difference between two data.

RESULT AND DISCUSSION

The two sides of the cheek were averaged in one value to represent the cheek in each participant.
The cheek and forehead were in the same range in lightness values of about 40 — 75 and had the
average L* were 57.77(£7.99) and 57.92(%7.42), respectively. The inner arm had a wider distribution
of L* than other three positions with a range of about 31-84 and the highest L* of average value at
61.35 (+£8.34). But the chin had the lowest in L* with a range of about 38-70 with the average value
of 55.12 (+6.95). Moreover, the distribution of chroma values of all positions was the same range
about 15-33 as indicated in Fig.2. The average of chroma of cheek, forehead, chin, and inner arm
was 23.87 (£2.66), 22.93 (£2.93), 23.31 (£2.94), and 22.03 (x2.93), respectively. The chin was a
significantly different in L* in cheek and forehead (P=0.008 and P=0.004, respectively). The L* of
the inner arm was significantly different from three parts of the face (P=0.000) as indicated in Fig.4.
The inner arm also was significantly different from the position of face in saturation of skin or chroma
as indicated in Fig.5 (inner arm vs. cheek; P=0.000, forehead; P=0.021 and chin; P=0.000,
respectively). The cheek was significantly different from forehead when compared with other part
of the face (P=0.013).

Figure 6. indicates hue angle, the inner arm showed the widest distribution in a range about 30°
- 85°, while the parts of the face (cheek, forehead, and chin) were the same range about 30° - 65°.
As a result of h* of the inner arm, the highest in average was 57.88 (£5.01) and more towards yellow
than the facial. The average h* of cheek, forehead, and chin was 52.16 (£5.15), 52.42 (£5.16), and
51.32 (£6.94), respectively. The h* of the inner arm was significantly different from cheek, forehead,
and chin (P=0.000) as indicated in Fig.7.

The face is an area with more blood flow than the inner arm. As a result, the face has larger
redness of the skin than the inner arms as well as the faces area being frequently exposed to sunlight
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which affects the production of Melanin [3, 4, and 5]. Therefore, the skin color of the face was darker,
higher in chroma, and a shade of red than the inner arm.

90

Cheeks %0 rEorehead
80 80
0 70
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Figure 3. The distribution of Thai skin tone in each position of measurement between chroma
and lightness
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Figure 4. The average lightness of Thai skin tone in each position of body (* ; P<0.05 and
**: P<0.00)
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Figure 5. The average chroma of Thai skin tone in each position of body (* ; P<0.05 and
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Figure 6. The distribution of Thai skin tone in each position of measurement between chroma
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CONCLUSION

The results suggested that the facial area which most exposed to the sunlight is affected to skin
to become darker, more saturate and to tend to red color than the inner arm. The difference between
body positions affected the lightness, chroma, and hue angle of Thai skin color.
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ABSTRACT

The purpose of this study was to investigate the effect of lighting on lipstick texture in advertising
photographs. The approach involves photographing four varieties of lipstick using soft and hard light:
Lip Gloss, Tinted Balm, Matte Powder, and Liquid Lipstick. The researcher set the lipstick color to
orange and red and set the picture size to close up (CU) and extreme close up (ECU). The
photographs were given to thirty subjects, who were then asked to classify lipstick using a
guestionnaire. The finding showed that the influence of light has a little effect on different lipstick
textures. The texture of lipstick may be seen more clearly in hard light than in soft light. The
distinction between soft and hard light has no effect on lipstick classification. The accurate lipstick
classification is influenced more by soft light than by hard light.

INTRODUCTION

Lipstick is a well-known and extensively used product. Customers may be perplexed when they
view the image of the lipstick advertising since the lipstick has a range of textures and personalities.
Because advertising pictures are crucial in influencing consumers' purchase decisions, photographers
must consider the authenticity of the lipstick's texture when photographing the advertising.

When photography advertisements, lighting is important in order to correctly depict the texture
of the lipstick. Photographers must use lighting that complements the textures. Depending on the
light quality, the image will be influenced differently. Soft light, for example, will provide the sense
of soft light with low contrast between dark and light, whereas hard light will give the impression of
harsh light with strong contrast between dark and light. Soft and hard light, as well as differences in
light and shadow, have an effect on the reflection of various object surfaces. Soft light has a less
influence on object reflection than hard light. For example, if we want to photograph a luster item,
we will see more reflections and less shine if we use soft light rather than hard light.

METHOD

The researchers used soft and hard light to photograph four different types of lipsticks in this
study: Lip Gloss, Tinted Balm, Matte Powder, and Liquid. The researchers then used a questionnaire
to analyze the photos in order to determine if the subjects could classify the lipstick. The following
approaches were utilized by the researchers:
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1. Set two types of light: Hard light with mono flash and standard reflector, soft light with mono
flash, standard reflector and diffuser.

Figure 1. Example of the lighting for photography

2. Set four types of lipsticks: Matte Powder, Liquid Lipstick, Lip Gloss and Tinted Balm.
3. Set the color of lipstick from two popular colors which were red and orange.

4. Close-up (CU) and extreme close up (ECU) picture sizes were chosen from a survey of popular
image sizes used in lipstick advertising.

5. The photos were presented to thirty subjects who are familiar with the sort of lipstick and
have purchased it online. The subjects saw the pictures on a 10.9-inch Apple iPad Air screen in
white light before answering the questionnaire using the methods below.

5.1 Place two example photos of the same lipstick type, color, and size, one shot with soft
light and the other with hard light, side by side. The subjects selected the photograph that showed
the texture of lipstick more clearly.

5.2 Bring the sample photos to the subjects and have them look at them one by one. The
subjects were then asked to select a lipstick from four options: Matte Powder, Liquid Lipstick, Lip
Gloss and Tinted Balm.

Figure 2. Scenario of the data collection method
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Examples of photographs for lipstick advertising used in the study

Hard light
Matte Powder Liquid Lipstick Lip Gloss Tinted Balm
.
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-
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Figure 3. Example of the orange lipstick photo, Close Up (CU)

Hard light
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—
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Soft light

Figure 4. Example of the red lipstick photo, Close Up (CU)
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Figure 5. Example of the orange lipstick photo, Extreme Close Up (ECU)
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Matte Powder Liquid Lipstick Lip Gloss Tinted Balm

Figure 6. Example of the red lipstick photo, Extreme Close Up (ECU)
RESULT

The result of the study of effect of lighting on lipstick texture for advertising photography was as
the following.

1. Result of the study of clarity of showing the texture of lipstick was shown as Figure 7.

The clarity in lipstick texture
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Figure 7. Shows results of clarity in lipstick texture

Hard light, according to the chart, may reveal 59 percent of the texture of the lipstick. Soft lighting
may reveal 45 percent of the texture of a lipstick. As a result, hard light might reveal more lipstick
texture than soft light. This might be because hard light accentuates the contrast between light and
shadow, and the reflections of the subject texture are more prominent than soft light. It clarifies the
texture of lipstick better than soft light.

2. Result of the study on the accuracy of lipstick classification
2.1 The accuracy of the lipstick classification by the difference of lighting was shown as Figure 8.

Accuracy of lipstick classification by different lighting
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Figure 8. Shows results of accuracy of lipstick classification by different lighting
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According to the chart, soft light had a 29 percent effect on lipstick classification accuracy
while hard light had a 25 percent effect. The difference between soft and hard light has no

influence on lipstick classification accuracy. Soft light has a bigger effect on lipstick classification
accuracy than hard light.

2.2 The accuracy of the lipstick classification by the color difference was shown as Figure 9.

Accuracy of lipstick classification by color difference
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Figure 9. Shows results accuracy of lipstick classification by color difference
According to the chart, orange represented lipstick type accuracy of 34 percent, while red
represented lipstick type accuracy of 19 percent. It is possible to conclude that orange indicates

lipstick type accuracy more than red. This might be because red has a higher color intensity than
orange, resulting in distinct reflections and a different perception of the lipstick texture.

2.3 The accuracy of the lipstick classification by the image size was shown as Figure 10.

Accuracy of lipstick classification by image size
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Figure 10. Shows results of accuracy of lipstick classification by image size

According to the chart, a close-up (CU) image had a 29 percent accuracy in lipstick classification,
while an Extreme Close Up (ECU) image had a 25 percent. Differences in picture size can have a
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little impact on the accuracy of lipstick classification. The close-up can reveal considerably more
about the accuracy of lipstick classification than the extreme close-up.

2.4 The accuracy of the lipstick classification by the texture of lipstick was shown as Figure 11.

The classification of lipsticks by difference type of lipstick
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Figure 11. Shows results accuracy of lipstick by texture of lipstick

According to the chart, lip gloss was the most preferred lipstick texture, accounting for 44 percent,
followed by tinted balm 34 percent, liquid lipstick 21 percent, and matted powder 9 percent. This
might be due to the fact that lip gloss has a distinct glossy texture that distinguishes it from other
types of lipsticks. This allows subjects to quickly classify the types of lipsticks. Matte powder
lipsticks have the least texture, likely because they have a texture similar to liquid lipsticks, making
it difficult for subjects to classify lipsticks

CONCLUSION

The findings of this study were separated into two categories: the clear texture of lipsticks and
the accuracy of lipstick type. The research reveals that the lighting used in lipstick advertisement
photography has minimal effect on the texture of lipstick when photos of the same size, color, and
kind of lipstick are taken. However, with the varied lighting circumstances, soft light and hard light,
there was a little difference between the two to highlight the clearer texture of the lipsticks. When
the subjects saw the photos one by one and chose the type of lipsticks, they did it more properly with
the soft light. There was, however, a minor variation between these two lightings. The explanation
for the minor difference might be that the lips are generally matte. When a thin coating of lipstick is
applied to the lips, the texture of the lipstick is not apparent. As a result, while photographing lipstick
advertising, the difference in lighting should not be considered alone. However, additional factors
must be considered, such as the direction of the light, the camera angle, or the consumer lipstick
purchasing experience, among others.
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ABSTRACT

The rainbow color was commonly used to signify alternative genders, particularly in political or
social movements. However, it is still debatable if the rainbow color actually represented the
alternative genders. Previous research has shown that purple was more acceptable than the rainbow
to be the representative color of the alternative gender. However, the previous result only identified
Munsell hue of the representative color. Therefore, the objective of this study is to identify Munsell
color which represents the color of the alternative genders. There were 62 alternative gender subjects
and 60 non-alternative gender subjects. 198 Munsell color chips in the range of Munsell hue 10PB,
2.5P, 5P, 7.5P, 10P, 2.5RP were presented to the subjects. The subjects were asked to select the color
chips which were the representative color of the alternative gender. The number of selections was no
limit. The results showed that the most selected Value/Chroma was 4/12. The most selected color for
the representative color was 7.5P 4/12 and 2.5P 4/12 respectively.

INTRODUCTION

Nowadays, the classification of gender identity is not limited to only “Male” and “Female”. There
is a group of people who identified themselves as “Lesbian (L)”, “Gay (G)”, “Bisexual (B)”,
“Transgender (T)”, “Queer (Q)” and “Other (+)”. The term “LGBTQ+” is generally used to represent
these people. However, the term “LGBTQ+” is not popularly used in Thailand. People who have a
variance of gender identity and variance of sexual orientation are normally called “Alternative
Gender”.

The color was used to represent this gender variance in many cases. In 1933-1945, the pink
triangle was used as a badge to indicate the gay prisoner in a concentration camp during the Nazi
regime [1]. In 1978, a gay activist, Gilbert Baker designed a rainbow color flag as a symbol of the
LGBT rights movement. [2]. Until now, the rainbow color was perceived as the representative color
of the alternative gender. However, this rainbow color was originally used in social and political
movements. It is still questionable whether the rainbow color is suitable to represent the alternative
gender in other circumstances. In the concept of minimalist design [3], fewer color is preferable.
Therefore, a solid color that can refer to the alternative gender is more useful for a designer. For
example, blue or black were used for male toilet sign and pink or red were used for female toilet
sign. This standard color code has been already implemented in Japan and will be implemented in
other countries. However, the rainbow color for alternative gender’s toilet sign is still debatable
because it is not harmonious to color design.

There was very little research that tried to investigate the representative color of the alternative
gender based on our survey. Rattanakasamsuk et al. (2020) have conducted an experiment to identify
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the representative color of the alternative genders [4]. A rainbow color, N1, N5, N9, and 40 Munsell
color chips covered all Munsell Hue were presented to 120 Thai subjects. They were asked to select
color chips that referred to the alternative gender. The result showed the rainbow color was a
candidate for the representative color of alternative gender as expected. However, only one of 60
alternative gender subjects selected the rainbow color as the representative color of the alternative
gender. Although the rainbow color flag has been used as the symbol of the alternative gender
movement, Thai alternative gender subjects did not agree to use it as their representative color. Apart
from the rainbow color, more than 50% of selected color chips were in the purple region. It is
indicated that purple was more acceptable as the representative hue of the alternative gender by both
alternative and non-alternative gender subjects. There were six Munsell hues (i.e., 10PB, 2.5P, 5P,
7.5P, 10P, 2.5RP) that were selected by more than 10% of the subjects.

In this research, we conducted an experiment to identified Munsell color of the representative
color of the alternative gender. The stimuli were Munsell color chips in the region of purple covered
from 10PB to 2.5RP. Sixty-two alternative gender subjects and sixty non-alternative gender subjects
were asked to specify color chips which are represented the alternative gender.

METHODOLOGY

Stimuli

The stimuli were Munsell color chart of 10PB, 2.5P, 5P, 7.5P, 10P, 2.5RP as shown in Figure
1. The total number of the color chip was 198 color chips. Each color chip subtended two degrees of
visual angle.

10PB N 2.5P N 5P
(MEEE (. |/ HEEN
JANEE N JEAEEEE ,AEEEE
.ANEEEN [ EEEE NN - ANEEEE
EEEEE EEEEN EEEEE
EEEER EEEEN EEEN
o Thrame =
7.5P 10P 2.5RP
|m "
ALY (mEEE . EEE
J[AEEEN JANEEEN JANEEEE
ANEEEE [ AEEEEE (AEEEEE
EEEEN EEEEN EEEEN
EEE EEN EEEE
Chroma " Chroma - Chrom

Figure 1. Schematic diagram of the stimuli.
(Note: color might not present the exact color appearance to subjects)

Subject

The subjects were 120 university students who volunteered to participate in this experiment. All
subjects had a normal color vision. They were classified into two groups based on their gender
identity. The first group, "Non-alternative Gender", was 30 male and 30 female subjects. The second
group was 62 subjects who did not identify themselves as "Male" or "Female". They identified
themselves as, "Alternative Gender". In the case of the alternative gender subjects, if they agreed,
we collected their gender identities in detail. They could freely specify their gender identity such as
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"Gay", "Leshian", "Transgender"”, "Tomboy" or "Kratoey (Thai word means a man who wants to be
a woman)". The subject’s gender identity was shown in Table 1.

Table 1. Gender identity of the subjects

Gender Identity Number
Non Alternative Gender 60
Male 30
Female 30
Alternative Gender 62
Lesbian 13
Gay 14
Bisexual 12
Transgender 8
Tomboy 11
Kratoey 4
Total 122

Experimental Procedure

The wall of the experimental room was covered by white wallpaper. There was a table covered
with gray paper inside the experimental room. The room illuminance measured at the table was 1200
lux. The stimuli were presented by placing the Munsell color charts on the table. The Munsell chart
was arranged to be 2 rows and 3 columns as shown in Figure 1. The position of each chart was
random for each subject. Before starting the experiment, the subjects had to sit inside the
experimental room for at least two minutes. After two minutes of adaptation, the stimuli were
presented to the subjects. The subjects were asked to select the color chips which referred to the
alternative gender. The subjects could select the color chips as many as they wanted.

RESULTS AND DISCUSSIONS

Figure 2 showed the results of the representative color of the alternative gender. Each panel
represented the result of each hue. The abscissa represented the Munsell chroma and the ordinate
represented the Munsell Value. Each circle represented the selected Munsell color of the
representative color of the alternative gender. The size of the circle represented the number of the
selected color. As described in the introduction part, purple was accepted as the representative hue
of the alternative gender. In this result, most of the selected Munsell colors representative of the
alternative gender were the high chroma color. Figure 3 showed the top five selected Munsell colors
which were 7.5P4/12 followed by 2.5P 4/12, 7.5P 5/10, 7.5P 3/10, 5P 7/8 respectively. Note that the
appearance of the Munsell colors in Figure 3 were simulated based on the Munsell Renotation Data
[5,6]. Their color appearance might not be the exact color appearance of these Munsell colors chips.
These five Munsell colors would be named “Purple” or “Violet” or “Lavender” in English. But in
the Thai language, these five Munsell color chips would be named “Muang” which covered the
appearance of “Purple”, “Violet” and “Lavender”. [7,8]

Figure 4 showed the selected Munsell color categorized by Value/Chroma. The size of the circle
represented the number of the selected Munsell color. Regardless of Munsell hue, the highest
selection Munsell Value/Chroma was 4/12 followed by 5/10, 3/10 and 4/10 respectively. These
Munsell value/chroma covered more than 75% of the color which were selected to be the
representative color of the alternative gender. We also asked the subjects for the reason for their
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selection. Most of them answered that they had experienced the linkage between purple or violet or
lavender and the alternative gender. In Thailand, before the word “LGBTQ+” was used, “Chao-See-
Muang” which means “purple people” was popularly used to call the alternative gender. Therefore,
the color chips in the range of high chroma (10-12) which clearly appeared “Muang” would be
selected to be the representative color of the alternative gender.
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Figure 2. Selected Munsell color of the alternative gender. Size of circle represents
number of selections.

7.5P 3/10

7.5P 4/12 7.5P 5/10

Figure 3. Top five representative color of the alternative gender by all subjects.
(Note: color might not present the exact color appearance to subjects)
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Figure 4. The selected color of the alternative gender categorized by chroma/value.

Comparison of the top five selected Munsell colors of the representative color of the alternative
gender between the alternative gender subjects and the non-alternative gender subjects were shown
in Figure 5. The area of each color represented the number of selections. 7.5P 4/12 was the largest
number of the selected color by the alternative gender subjects followed by 7.5P 510, 7.5P3/10, 5P
7/8 and 7.5P 4/10, respectively. For the non-alternative gender subjects, 2.5P 4/12 was the largest
number of the selected color followed by 7.5P 4/12, 7.5P 3/10, 7.5P 5/10 and 7.5P 4/10. Even though
the number of 2.5P4/12 selection was largest for the non-alternative gender subject, the alternative
gender subjects tended to be not interested in 2.5P 4/12. Its number of selections was very low.

a) Alternative gender subjects b) Non-alternative gender subjects

7.5P 3/10

7.5P 4/12 7.5P 5/10 2.5P 4/12 SP 4/ 7.5P 5/10

Figure 5. Top five representative color of the alternative gender by
a) alternative gender subjects and b) non-alternative gender subjects.
(Note: color might not present the exact color appearance to subjects)

From the subject’s interview, several alternative gender subjects reported that 2.5P 4/12 were too
bluish. When we asked some alternative gender subjects to do categorical color naming for 2.5P
4/12, some of them did not categorize 2.5P4/12 into “Purple” but categorized it into “Blue”. An
interesting result was also found for the alternative gender subjects. Regardless of their sex (physical
characteristics at birth), 2.5P 4/12 was not selected by any of the alternative gender subjects who
distinctly expressed the feminine characteristics (Transgender, Kratoey). We still questioned that
these two aspects would associate with the discard of 2.5P 4/12 by the alternative gender subjects or
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not. Previous research has shown that there was the existence of sex differences in color preference.
[9, 10] Female preferred reddish or pinkish color to bluish color. In this research, the feminine
characteristic alternative gender subjects might prefer reddish purple to bluish purple. However, there
was a lack of evidence to support this assumption because the tendency to discard 2.5P 4/12 did not
clearly exist in the case of female subjects.

CONCLUSION

In this research, Munsell color of the representative color of the alternative gender was identified.
The results showed that the most selected Value/Chroma was 4/12. The most selected Munsell color
was 7.5P 4/12 followed by 2.5P 4/12, 7.5P 5/10, 7.5P 3/10 respectively. There was a slight difference
in the results obtained by the alternative and non-alternative gender subjects. 2.5P 4/12 was mostly
selected by the non-alternative gender subjects but the alternative gender subjects rarely selected this
color. Therefore, this research indicated that the representative color of the alternative gender was
7.5 P4/12. Other candidates for the representative color of the alternative gender (i.e., 7.5P 5/10 and
7.5P 3/10) also can be used to create a color palette for product design for the alternative gender.
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Abstract

Nowadays, Light-emitting diodes (LED) have become wide using lighting instead of a
fluorescent lamp which has various benefits such as multi-color generation. In this experiment, 23
chromatic color chips and three achromatic chips were assessed by 100 participants inside a booth
decorated like an actual living situation. The booth was lit by only RGB-LED light, which thirteen
illumination conditions, including white light as D65. The other colors were red, yellow, green, cyan,
blue, and magenta. Each subject judged each color chip by the elementary color-naming method,
which required a percentage of chromaticness, whiteness, and blackness. Then, the observer had to
assess a portion of color depending on the opponent's color theory as red, yellow, green, and blue, in
which red and green cannot be observed and judged together and vice versa. Our result showed area
ratio, which is color area perception under test light condition compared to area perception under
D65, and color constancy had a similar agreement that cyan, yellow, and green illumination was not
recommended to use in the case of poor color constancy when increasing a saturation light.

Keywords: color constancy, LED, elementary color naming

Introduction

There are three factors in human vision, the spectral power distribution of the light source, the
spectral reflectance of an object, and the spectral sensitivity of human perception. Human has the
ability to stably perceive the same object regardless of colored illuminations. This phenomenon is
called color constancy. For example, a white object seen under white light would be perceived as
white under another light.

Color constancy index or CCI was a measurement to study the performance of chromatic
adaptation under a test illumination. It was ranged from 0 to 1 as poor color constancy to perfect color
constancy. Typically, CCI was studied by matching and achromatic setting methodology. The tasks
were based on physical color space, such as a chromaticity diagram. Also, the adjustment setting was
not a natural task as we do in daily life. Another method was color naming which is a familiar step as
we usually call the object’s color name. Categorical color naming (Ma, R., Liao, N., Yan, P., &
Shinomori, K. 2018, Troost, J. M., & De Weert, C. M. 1991) is the method that requires a participant
to call the color generally based on eleven basic color naming. The color constancy could be obtained
by averaged and calculated based on the centroid of the color category within the same color name.
The problem was a limitation of this method. The color naming mandatory forces a participant to
name a stimulus with hesitation.

Nowadays, Light-emitting diodes or LEDs is dominated the fluorescent lamp with various
benefits such as less energy consumption and generating numerous color light. In the case of changing
illuminant spectral power distribution, the color perception is also affected. However, there was little
research about color appearance under LEDs light.
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In this study, twenty-six color chips were perceived and judged by 100 participants under
thirteen illumination conditions with an elementary color-naming method (Ikeda, M. 2004,
Phuangsuwan, C., Ikeda, M., & Mepean, J. 2018, Pungrassamee, P., Ikeda, M., Katemake, P., &
Hansuebsai, A. 2005). This naming method was absolute judgment and allowed researchers to figure
out the color appearance of objects based on the perception of color space as a quantitative
measurement.

Experiment

Two experiments were designed to obtain both color appearance of the color chip with and
without adapted to color light. Figure 1 shows the apparatus for expermentl. The booth was designed
and decorated like an actual living condition. A grey rectangular on the table acted as a background
with a color chip (6 cm square) will be placed on it. The boom was illuminated by LEDs hanging on
the left ceiling of this room. The light could only be controlled by the computer connected through
cable wire outside the room. Figure 2 shows the experimental booth used to obtain the stimuli’s color
appearance without adapting to the test light condition. The booth was extended and divided into the
test room and the subject room. The test room was the same as experiment 1, except the color chip
will be placed on the standing pole instead of the table. On the other hand, the subject had to move to
the subject room, which was illuminated by only white reference light, D65. The participant could
see the stimulus through a small hole between these rooms.

Figure 1 Apparatus for experiment 1

Figure 2 Apparatus for experiment 2

There were twenty-six color chips used in this experiment, as shown in Table 1. The color
chips were designed based on three groups. The first was the 15 test color sample used to study and
calculate the color rendering index. The second was a gamut of the printer, Konica Minolta C§3HC,
which we used to reproduce these stimuli. There were eight-color chips in the second group. There
were three color chips: neutral, white, and black, classified as an achromatic group for the last one.
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Table 1 Color chips

Luminance

Chip No. Hue (°) (cd/m?) a¥ b* Type
01 16 5.39 61.49 17.93 TCS
02 21 9.08 18.84 7.22 TCS
03 33 10.25 17.6 11.39 TCS
04 45 9.18 43.02 43.74 Gamut
05 53 15.99 13.83 18.17 TCS
06 83 8.21 3.35 28.88 TCS
07 88 16.83 3.03 71.75 TCS
08 88 9.06 2.57 70.28 Gamut
09 109 9.83 -16.74 48.3 TCS
10 113 4.18 -11.86 27.61 TCS
11 133 9.61 -52.95 56.13 Gamut
12 140 8.55 -30.8 25.56 TCS
13 148 5.38 -39.93 24.79 TCS
14 179 9.33 -56.05 1.28 Gamut
15 185 8.72 -19.63 -1.8 TCS
16 220 9.9 -37.67 -31.69 Gamut
17 258 4.02 -9.09 -44.09 TCS
18 259 8.67 -5.45 -27.05 TCS
19 270 7.87 -0.12 -36.67 Gamut
20 298 8.81 16.44 -31.35 TCS
21 319 7.45 40.9 -35.81 Gamut
22 319 1.46 12.62 -10.96 TCS
23 356 8.25 60.61 -4.75 Gamut
B 337 0.75 0.59 -0.25 Achromatic
N 237 5.59 -16.2 -2.55 Achromatic
\\% 247 23.02 -2.11 -5.16 Achromatic

There were 13 illuminations shown in Table 2, including the white light as D65. There were
six hues, red, yellow, green, cyan, blue, and magenta. The light conditions could be divided into less
vivid light and vivid light. The illumination of each situation generally varied between 95 — 101 Ix
except B2 as a limited of LEDs (Phillips: Kinetics color cover MX power core) used in this
experiment. For B2, the illumination was 80 Ix.
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Table 2 Illumination Conditions

INluminations u' v' INluminant (Ix)
D65 0.200 0.466 100.9
R1 0.369 0.492 97.9
R2 0.538 0.518 99.1
Y1 0.253 0.506 98.6
Y2 0.307 0.546 97.1
Gl 0.138 0.520 99.4
G2 0.075 0.575 98.5
C1 0.154 0.423 100.6
C2 0.108 0.381 101.0
B1 0.170 0.326 95.2
B2 0.140 0.187 80.6
MI 0.270 0.409 98.6
M2 0.339 0.352 97.2

One hundred participants, who were students from the Rajamangala University of Technology
Thanyaburi, assessed these color chips by using the elementary color-naming method. Each
participant gave an amount percentage of chromaticness, whiteness, and blackness for each set. Then,
another amount of the opponent's color theory was judged as red, yellow, green, and blue.

Result

The result obtained by the naming method could be transferred and plotted on a graph called a
polar diagram. The result showed that the color perception area of the less vivid light group was less
than the saturated group. The color constancy index could be calculated based on the distance between
perception and physical shifts, as shown in Equation 1. In the equation, the ‘a’ symbol was a
perception based on the distance between color naming results under D65 to test illumination. The
‘b’ symbol was a physical shift judged by experiment 2 under test illumination away from D65.

a 1)
cCl=1—- (
b
1
g 0.8
i —0—R
§O.6 Y
£ 04 —=G
§ ——C
3 0.2 ——B
—— M
0
0 0.1 0.2 0.3 0.4

u'v' distance from D65 illumination

Figure 3 Color constancy index result
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The result of calculating color constancy is shown in Figure 3. The graph clearly shows that
the color constancy index was poor when increasing light saturation as u’v’ distance away from D65
on the abscissa. Especially, the color constancy index was dropped early under cyan, green, and
yellow illumination. Our results suggested avoiding these lights in the case of vivid illumination
requirements.
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Abstract

A well-known phenomenon to show the chromatic adaptation is the simultaneous color contrast
or SCC. The subject perceives an opponent or complementary color of surrounding on the achromatic
test patch placed at the center. In case of an object stimulus such as a printed paper, the color of the
test patch does not appear vivid, but it appears more vivid if the stimulus is covered entirely by a
tissue paper. The phenomenon is explained in a way that the tissue blurs the contour of the test patch
to reduce the object recognition of the stimulus and only the color remains in the surround to give a
stronger chromatic adaptation. In this paper, we investigate if the tissue paper still works for an
electronic display which is a self-luminous display. Ten levels of room illumination from 3 to 1600
Ix were employed. Four colors, red, yellow, green, and blue were used for surround, and one gray for
central test patch. The luminance was kept constant at 46, 128, 88, 15 cd/m2 for the surround and 41
cd/m2 for the test patch. Subjects judged color appearance of the test patch by the elementary color
naming method with and without a tissue paper. The results showed that the ratio of chromaticness
of test patch to the chromaticness of surround stayed constant for all the illuminance levels without-
tissue but it increased at 200 Ix and beyond.

Keywords: Simultaneous color contrast, Electronic display, Room illuminance, Tissue paper

Introduction

The simultaneous color contrast or SCC is the phenomenon to show mechanism of the
chromatic adaptation to the surrounding color, a gray test patch at the center under red surrounding
was appeared cyan, for example. In the case of paper stimulus, the phenomenon is not strong and the
central gray test patch is not vivid, but if the SCC stimulus is covered by a white tissue the SCC effect
is much enhanced and the central gray test patch appears more vivid in color because the physical
effect of a tissue is to blur the image and to reflect the white ceiling light toward a subject reducing
the contrast of the image and desaturating color of the image on the surface of stimulus (Graham, H.
C., & Brown, L. J. 1965) we can explain by the recognized visual space of illumination RVSI theory
(Ikeda, M. 2004) that a subject adapts to the color of illumination of a space constructed over the
surrounding surface. (Phuangsuwan, C., & Ikeda, M. 2017, Phuangsuwan, C., Ikeda, M., & Mepean,
J. 2018) So far, many studies use an electronic display for presenting stimulus because an electronic
display is self-luminous which gives a stronger adaptation. However, the experiments are mostly
performed in a dimly illuminated room to avoid the effect of reflections of the room illumination on
the surface of display. In this paper we are interested to investigate if this tissue effect occurs in an
electric display, by changing display luminance and room illuminance.
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Experiment

Four surrounding colors; red, yellow, green, and blue were employed including the central gray
patch. To obtain effect of room illumination, the illuminance in the room was changed at ten levels,
3, 6,13, 25, 50, 100, 200, 400, 800, and 1600 Ix on the display by using ceiling fluorescent lamp.
Their xy chromaticities of stimuli under levels of illumination are shown in Figure 1 for without-
tissue (a) and for with-tissue (b).
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Figure 1 The surrounding colors under ten levels of illuminance without-tissue (a), with-tissue (b)
O31x, + 61x, X13 1x, 0 251x,V 50, O 100 Ix, > 200 Ix, A 400 Ix, < 800 1x, [ 1600 Ix,

A white point, and X central gray patch.

A 24.1" LCD display (EIZO monitor) was used to present the SCC stimulus. The display was
placed horizontally on a table and was masked with black paper which a rectangular hole in the
middle. The size of the surround was 23x23 cm? and the gray patch was 3x3 cm?, from the distance
50 centimeter of observation was gives 25.9° and 3.4° of visual angle, respectively. In with-tissue
condition we use the one sheet of white tissue stretched flat on the frame to cover the stimulus, the
size of the tissue within the frame was 13x14 cm?. The haze value was 80 % and the transmittance
was constant at 56 % for visible wavelength.

Ten subjects with normal color vision participated in the experiment. Subjects were asked to
judge the color appearance of surround and gray patch by the elementary color naming method,
namely, to estimate chromaticness, whiteness, and blackness in percentage and if there was perceived
chromaticness they have to estimate the hue by unique hues, red, yellow, green, and blue in percentage
also. The judgment was repeated for five times in different days.

Results and Discussion

We averaged the results of color perception of four surrounds for ten subjects and showed the
result in Figure 2 and 3 open circles for the with-tissue and filled circles for the without-tissue. The
abscissa shows the room illuminance and the ordinate the amount of chromaticness. Figure 2, the
chromaticness of four surrounds it clearly decreased with tissue as the illuminance increased, but is
quite constant for without tissue. Figure 3 shows the chromaticness of the test patches without-tissue
and with-tissue. It shows a relatively constant and relatively similar value of chromaticness at all the
illuminance levels, except the case of green surround, that the chromaticness slightly reduces as
higher illuminance.
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Figure 2 Amount of chromaticness of four surrounding colors with ten levels of illuminance
compared between without-tissue ( ® ) and with-tissue (O).
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Figure 3 Amount of chromaticness of test patch in each surrounding color with ten levels of
illuminance compared between without-tissue ( ® ) and with-tissue (O).

As we are interested in the power of surround to induce color at the test patch, we took ratio of
chromaticness of test patch to the chromaticness of surround as shown in Equation 1, and the results
are shown in Figures 4 and 5. The abscissa shows the room illuminance and the ordinate giving the
chromaticness ratio.

Chromaticness ratio =

chromaticness of test patch

(1

chromaticness of surround
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Figure 4 Chromaticness ratio of four surrounding colors with ten levels of illuminance compared
between without-tissue ( ® ) and with-tissue (O).
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Figure 5 Averaged results from four surrounding colors compared between without-tissue ( ® ) and
with-tissue (O).

Figure 4 shows the chromaticness ratios that were obtained from Figures 2 and 3. It seems like
constant under room illumination level from 3-100 Ix, but increased when over 200 Ix, except under
green surround. Finally, their averages of all four surrounding colors are shown in Figure 5.

These results indicated that the ratio continued to increase from the illuminance 200 Ix and
beyond. Higher room illuminance increases the reflection of the white light from the tissue surface
and the subjects seen a decreased surrounding color through the tissue paper but still perceived the
appearance of simultaneous color contrast as same as without-tissue.
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Abstract

Thai desserts are popular desserts in Thailand. The nature of Thai desserts shows precise and
refined. Thai desserts are outstanding in taste, color, beautiful appearance and look appetite.
Nowadays, the growth of business including bringing Thai desserts to sell abroad and the government
sector that also encourages the consumption of more Thai desserts. Therefore, the presentation of
Thai dessert media is more important. Normally, there were various factor to make photographs look
interesting. In previous studies, we found that the lighting in photography is the main factor affecting
the attractiveness. It’s would be interesting for study using the lighting direction in dessert
photography influence appetite on consumer. This study aimed to investigate a relationship between
the direction of lighting and the appetite of dessert photography. In this study, Thai mung bean
desserts were used as stimuli for taking a photo with different directions of lighting, consisting of a
combination of four vertical elevation angles (0°, 30°, 60°, 90 degrees) and twelve horizontal side
angles of food dish from 0° to 330 deg. Fifty-two participants were asked to judge their feelings on
thirty-seven photographs of dessert by using an appetite scale from 1 (not looked appetizing) to 6
(looked appetizing). Expected result finding that the direction of lighting and greatly influence
participants’ appetizing. The results of this research can be used as a guide for the lighting set up of
Thai dessert photography.

Keywords: Dessert Photography, Dessert Appetite, Lighting Setup

Introduction

Nowadays, a sharing of photography through social media, websites, and blogs becomes very
popular, in particularly a food photograph [1,2]. A variety of food photographs published on cooking
or restaurant website purpose to catch a customer’s attention and to be appetite [3]. Many factors have
an influence over customer’s attention for instance an expensive ingredient, food decoration, and food
composition [4]. In addition, photography techniques such as lighting setup, special effect, and
camera angle are also arouse our taste sensation [5,6].

In a previous study, Kazuma et. al. [3] proposed an attractiveness prediction model for food
photographs by using a machine learning system. A camera angle, an appearance of the entire food,
and the appearance of the main ingredients are variables in the model. Furthermore, they also found
that food photo attractiveness on customers could be affected by a lighting technique. A lighting setup
not only is concerned with color temperature, but also lighting direction. [lluminants for lighting setup
consist of a main light and a fill light. The main light is a primary illuminant that uses for exposing
light to objects. It’s located at an angle of 45° to the object. The fill light located at the opposite angle
to the main light. To reduce shadows that are created from the main light and the fill light illuminance
is always weaker than the key light [7]. Moreover, the direction of main light affects to direction and
intensity of object’s shadow. When the main light changes direction and intensity, a shadow of object
could be changed. This change might affect customer’s attention. This study, therefore, aimed to
investigate a relationship between a lighting direction and an appetite of dessert photographs.
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Methodology
Participants

Fifty-two volunteers consisted of 23 men and 29 women. Participants were age ranging from
21 to 31 years. Prior to the experiment participants were screened for color blindness using the
Ishihara color test. All the participants were normal or collected to be normal eyes vision.

Stimuli

The Thai dessert fruit-shaped mung beans, Luk-Chup were taken as a stimulus (figure 1).
Intensity of illuminance levels of two lighting for the main-light and fill-light were controlled, ranging
11,000 and 5,500 lux. respectively. We controlled the position of main-light move along the side of
the dish and keeping a fixed position of the camera and fill-light at 0° on horizontal side angles. Luk-
Chup were served on a white dish for taking a photo with different directions of lighting, consisting
of a combination of four vertical elevation angles (0°, 30°, 60° and 90° deg.) and correspond to take
on twelve of horizontal angles of food dish side from 0 to 330 deg. With the step of 30 deg. (0°, 30°,
60°,90°,120°, 150°, 180°, 210°, 240°, 270°, 300° and 330°), respectively. With photography method,
we obtained 37 dessert picture stimuli from a combination of a vertical elevation angle and a
horizontal side angle.

(@ (b)
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Figure 2 (a) Lighting on vertical elevation angle from 0° to 90° and (b) all position of lighting on
horizontal side angles of dish from 0°, 30°, 60°, 90°, 120°, 150°, 180°, 210°, 240°, 270°, 300° and
330°

Procedure

This study was conducted on an online questionnaire. In experiment, 37 dessert photographs
were order randomly presented. Each participant was asked to rate their feeling in an appetite scale
for given photography. The appetite scale was ranged from 1(extremely unappetizing) to 6 (extremely

appetizing).
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Result
Influences of lighting direction on horizontal side angles
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Figure 3 The difference of appetite score in each vertical elevation angles of 0°-90° classified by
horizontal side angles of 0° to 330° of dessert photographs

As shown in figure 3 Data of appetite score obtained from participants were performed by
means of SPSS for Window. A mean of appetite scores for dessert photography in a difference of

horizontal side angles. An abscissa axis represented a horizontal side angle from 0°to 330 and vertical

axis represented the mean of appetite score. In addition, vertical elevation angle 0°- 60°displayed a
set of mean of appetite scores on different horizontal side angles, respectively.

Results showed that dessert photograph with vertical elevation angle 0° (A) had the highest
mean appetite score at horizontal side angles 90° (x =3.90, SD.=1.50) and 180° (x =3.90, SD.=1.29)
whereas photograph with the lowest mean appetite was horizontal side angles of (X =3.37, SD.=1.428)
and 150° (x =3.37, SD.=1.618). For vertical elevation angles of 30° (), the dessert photograph with
the highest mean appetite score was horizontal side angle 0° (X =4.38, SD.=1.163), and the lowest
mean appetite on horizontal side angle of 90° (X =3.79, SD.=1.446) vertical elevation angle (@) 60°,

the dessert photograph with the highest mean appetite score was horizontal side angle 330° (x =4.65,
SD.=1.090). A dessert photograph with the lowest appetite score was horizontal side angle of 240°
(X =4.27, SD.=1.346). For dessert photographs taken on the vertical angle of 90° (0) with mean (X
=4.0, SD.=1.557). We used One-Way ANOVA analyzed to find significant the result showed that the
mean appetite of dessert photographs in horizontal side angles was not a statistically significant
difference at p-value 0.05.

Influences of lighting direction on vertical elevation angles
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Figure 4 Comparison of mean appetite scores of food photos on vertical elevation angles

Figure 4 showed the mean appetite score of dessert photograph in each horizontal side angle
from 0° to 330° classified by a vertical elevation angle 0°, 30° and 60°, where vertical axis represented
the mean of appetite score and an abscissa axis represented the vertical elevation angle from 0°, 30°
to 60°. For mean value of photograph with vertical elevation angles 90° was shown by an opened
circle (0).

Results showed when the vertical elevation angles increase lead to the mean attractiveness of
food photographs increased. For example, dessert taken under lighting at horizontal side angle 150°
with vertical elevation angles 0°, 30° and 60° had mean appetite score (x = 3.37, SD.=1.633), (X =
3.92, SD.=1.426) and (x = 4.50, SD.=1.276), respectively. This result occurred in all horizontal side
angle except 90°, the mean appetite decreased when the vertical elevation angle increased (X = 3.90,
SD.=1.512), (X = 3.79, SD.=1.460) and (x = 4.58, SD.=1.194), With the mean increasing trend,

vertical affects the appetite of dessert photography. Therefore, we tested with one-way ANOVA to
find significance.

Table 1 One-way ANOVA of mean appetite score of dessert photograph in each horizontal side
angles on vertical elevation angle of 0°, 30° and 60°

HO H30 H60 H90 H120 H150 H180 H210 H240 H270 H300 H330

BG: 3 3 3 3 3 3 3 3 3 3 3 3

Y WG: 204 204 204 204 204 204 204 204 204 204 204 204
BG: 28.091 35.82 10.51 19.17 2747  33.66 10.65 19.03 11.59 16.30 13.94 2497
5 WG: 385.82 381.13 398.75 423.88 429.13 448.75 381.57 38826 44536 39538 373.73 391.44
F 4.95 6.39 1.79 3.07 4.35 5.10 1.89 3.33 1.770 2.80 2.53 4.33
Sig. .002* .000** 150 .029*%  .005*  .002* 131 .020%* 154 .041%* .058 .005%*

Notes: *p<0.05, **p<0.001, H: Horizontal side angle, BG: Between Group — WG: Within Group

As shown in Table 1, the results of One-Way ANOVA of mean appetite in dessert photograph
in each horizontal side angle on a vertical elevation angle of 0°, 30° and 60°. There was a statistically
significant difference between vertical elevation angle and horizontal side angle with mean
attractiveness score at p<0.001 (F = 38.58, p = 0.000).
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It was found that the dessert photograph taken under vertical 60° of lighting could have the
greatest impact on the appetite of dessert photography. The result indicated that increasing the height
of vertical elevation angles of lighting tends to increase the attractiveness. This tendency was occurred
in all condition. However, the mean of appetite was not significantly different at horizontal angles of
60°, 180°, 240° and 300° with p-value (F = 1.79, p =0.150), (F = 1.89, p =.131), (F =1.770, p =.154)
and (F =2.53, p =.058)

Discussion
Influences of lighting direction on vertical elevation angles of food dish on appetite

(e) (f) (2)
Figure 5 An example of a comparison of vertical angle food photos in shadow areas
(a) V90°, (b) V0°-HO0°, (c) V30°-HO0°, (d) V60°-HO°, (¢) VO-H180°, (f) V30°- H180° and (g) V60°-H180°

Our finding showed that increased vertical elevation angles from 0° to 60°. This leaded to an
increased feeling of appetite on dessert photography as well. The dessert photographs (b) Vertical 0°-
Horizontal 0°, (¢) Vertical 30°- Horizontal 0° compared with the (d) Vertical 60° - Horizontal 0°
degrees. We found that the intensity of shadows in the dessert on the dish can be clearly reduced. The
higher of a vertical elevation angle may provide a high illuminance level to convey a bright
photograph. This result implied that the level of shadow intensity could reduce the feeling of appetite
on customers.

Lighting horizontal side of dish not affected on attractiveness of food

Lighting direction of horizontal side angles does not affect to the appetite of dessert
photography. Kazuma et al. studied of estimation of the attractiveness of food photography based on
image features [ 3]. They suggested that a camera angle was an important factor in enhancing
attractiveness. In addition, their research also was found that the type of the food including the shape
and position of the appearance of main ingredient in that dish could increase the level of appetite. In
this study, the dessert was used as the stimulus. It does not contain the main ingredient and no exact
direction. Therefore, the changes in the type of dessert or food stimuli to other categories of foods,
the horizontal side of angles might be affecting to attractiveness and appetizing on consumers. It
implies that a changing type of foods would be required to understand the direction of lighting on
horizontal angle change attractiveness in future experiments.

We concluded that the direction of lighting on vertical elevation angles can modulate the
appetite of dessert photography. whereas horizontal angle did not statistically significant difference
in appetite.
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Abstract

In Thailand, the essential oil is commonly used and there is a wide variety of unique aromas
which obtained from the essential oil extracted from Thai flower such as Rose, Jasmine, Indian Cork,
Plumeria etc. In the design of Thai aroma products, it is important to emphasize the uniqueness of the
flower aroma. Color is an element that can enhance the recognition of those aroma. Therefore, this
research aims to study the relationship between the color name and aroma from eight Thai flower:
Rose, Jasmine, Plumeria, Cananga, Sweet Osmanthus, White Champaka, Indian Cork, and Moke.
109 subjects aged between 15-60 years old who has normal color vision are asked to smell the aroma
dropped into a piece of cotton. After smelling, they must identify the color name which related to that
aroma. Three color names must be selected from a set of 12 Thai basic colors which consist of red,
orange, yellow, green, purple, pink, brown, blue, sky blue (Fah), gray, black, and white. Before each
smelling, the subject’s nose will be neutralized by smelling coffee beans for 5 seconds and rest for at
least 5 seconds. The results show that there is a high correspondence between Thai flower aroma and
yellow.

Keywords: Thai basic color, Thai flower, Aroma

Introduction

The essential oil is a natural product which can be extracted from many parts of plants such as
flowers, petals, stems, seeds, etc. In Thailand, the essential oil extracted from flower such as Rose,
Jasmine, Indian Cork, Plumeria, etc. is commonly used to produce Thai aroma. They are popularly
used in Thai massage, traditional ceremonies to create the relaxing atmosphere. In aromatherapy, they
are also used to reduce the pain and to heal the injury. Comparing between human’s basic five senses:
touch, sight, hearing, smell and taste, smell is not the highest sensitive sense. However, humans can
discriminate between 10,000 different odors [1]. Therefore, we can perceive and discriminate each
Thai flower aroma which has their own unique smell and characteristic.

For Thai aroma product design, it is important to emphasize the uniqueness of each Thai flower
aroma. It is obvious that color is an element which impact customer purchasing decision [2]. Previous
research has reported that there is an association between color and odor [3]. For example, there is a
correspondence between the cinnamon and red color, or between the caramel and brown color. In
case of Thai flower aroma, the uniqueness of smell is quite strong so that people can easily recognized
their smell. There might be the correspondence between flower smell and some color such as the
flower’s color. For example, when people smell the Jasmine, they will refer to white which is Jasmine
color. On the other hands, people will refer to red if they smell Rose. Therefore, this research aims to
study the correspondence between the color name and Thai flower aroma. In this experiment, aroma
of Rose, Jasmine, Plumeria, Cananga, Sweet Osmanthus, White Champaka, Indian Cork, and Moke
are selected because of their distinct smell popularity.
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Methodology

The subjects were 109 voluntary people which consists of 58 female, 44 male and 7 LGBT aged
between 18-60 years old. All subjects had pass Ishihara test for checking their normal color vision.
The stimuli were aroma of eight Thai flowers: Rose, Jasmine, Plumeria, Cananga, Sweet Osmanthus,
White Champaka, Indian Cork, and Moke. Each aroma was prepared by dropping 2 drops of the
aroma on a 0.5x5.0 cm perfume test paper.

The experiment started by smelling the coffee beans for 5 seconds and rest for at least 5 seconds
for neutralizing subjects’ nose. Then the subjects were asked to smell the aroma on the perfume test
paper. After smelling, they were asked to identify the color name which related to that aroma. Three
color names must be selected from a set of twelve Thai basic colors which consists of red, orange,
yellow, green, purple, pink, brown, blue, sky blue (Fah), gray, black, and white. This procedure was
repeated until each subject have smell all aroma. The order of aroma smelling was random for each
subject.

Rose Jasmine Plumeria Cananga
GUERI) (ued) (GaaeD) (N32A97)

-~ ./‘..I.-

Sweet Osmanthus White Champaka Indian Cork
(vioaviiniA) ({9) @)

Figure 1 Thai flowers used for aroma in this experiment

Results and Discussion

Figure 2 showed the results of selected color names from 109 subjects. The abscissa was 12
Thai basic color names [4] and the ordinate was the frequency of selected color names in three time
(one color name could be selected only one time for 1 subject). The total response was 327 (109 X 3).
First, we found that all of 12 basic color names were selected for each essential oil from Thai flowers.
Second, we found that yellow color name showed highest frequency selected at 66 for White
Champaka, 53 for Rose, 51 for Indian Cork, 50 for Sweet Osmanthus and 49 for Cananga,
respectively. Additionally, green color name showed highest frequency selected at 64 for Moke, 57
for Plumeria and 49 for Cananga (noted; there was the same frequency selected with the yellow color
name for Cananga also). White color name showed highest frequency selected at 59 for Jasmine.
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Figure 2 The selected color names of Thai flower by 109 subjects
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In addition to the highest frequency, we also found that two other high-frequency colors were
associated with essential oils, see in Table 1. White Champaka was yellow, green and orange,
respectively. Moke was green, yellow and sky blue (Fah). Jasmine was white, sky blue (Fah) and
yellow. Plumeria was green, yellow and orange. Rose was yellow, orange and red. Indian Cork was
yellow, sky blue (Fah) and green. Sweet Osmanthus was yellow, pink and sky blue (Fah). Cananga
was distributed in color name such as yellow, green was the same highest frequency, secondary high
frequency was brown and third secondary frequency was orange and gray, respectively. The result
implied that color and smell of essential oil from Thai flowers has some relationship in yellow and
green.

Chanisthar et al. (2019) showed the relationship between color and smell of Thai flower aroma
by asking the observers smelled aroma and selected the color that represented to that smell from the
Munsell color book [5]. This method was different from the present paper at the observers smelled
and thought about the color name which did not give any information about color to the subject. We
supposed this present method may show the real color that represented to that smell.

Table 1 Top three rank of selected color name

Essential oil Color name
from Thai flowers First rank Second rank Third rank
Whit Champaka Yellow Green
Moke Green Yellow Sky blue (Fah)
Jasmine White Sky blue (Fah) Yellow
Plumeria Green Yellow
Rose Yellow
Indian Cork Yellow Sky blue (Fah) Green
Sweet Osmanthus Yellow Pink Sky blue (Fah)
Cananga Yellow  Green |[[NBIOWINN Orange Gray
Conclusions

Through this experiment we can say color and aroma from Thai flower had some relationship.
Particularly, yellow color was somehow showed strong relationship with the smell of Thai flowers.
However, the different method might give the difference of the color that related to the smell of Thai
flower. The further experiment will be investigated more details about color such as hue, lightness
and saturation, etc.
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Abstract

Augmented Reality (AR) is a technology that combines the real world with virtual reality using
software and connecting devices such as a camera from a smartphone or tablet. The virtual picture
will emerge on the screen of the mobile phone or display device and will immediately interact with
the user. Augmented Reality technology has gained popularity and is being utilized in a wide range
of applications. AR technology has been utilized in advertising to gain customer attention, especially
in a period where everyone is dealing with the COVID-19 pandemic, where AR technology helps
develop new experiences for consumers. Due to the high cost of AR production, the advertiser should
avoid the issue of information access. As a result, the purpose of this study is to investigate the image
recognition factors that influence access to AR via a smartphone by analyzing geometric shapes such
as squares, triangles, circles, and Oval. The number of shapes is increased and sorted at random. The
effectiveness of AR data access through a smartphone is then evaluated using 30 subjects.

The results revealed that the format of the photos used to construct the AR Marker influences
the display’s accuracy and sensitivity. It features an oval outside border and a design. There are also
Abstract details inside. It was rated as the most accurate, with a score of 92.2 percent.

Keywords: Augmented Reality, Image Analysis, Advertising, Image Recognition, Smart Device

Introduction

Manufacturing and communication technologies are changing at a rapid pace. As a result, many
businesses are progressively replacing conventional labor with computer equipment, robots, or
electronic gadgets. In today's economy, more informed and competent workers are needed in
manufacturing, creative labor, planning, design, and the usage of more modern or complex
technologies. Augmented Reality (AR) is another technology that has been used in communication
and as a tool for advertising. AR is a technology that mixes the real world with virtual reality using
software and linked devices such as a mobile phone's camera and a tablet. The virtual picture will
appear on the computer screen, mobile phone screen, or display device. The virtual visuals that arise
will immediately interact with the user in either a 3D static image or motion.

Many stores have been impacted and forced to close their doors as a result of the COVID-19
outbreak. It also makes it hard for customers to buy or try on things on their own. The inability to test
a product before purchasing it is a big issue for customers, prompting entrepreneurs to alter their trade
practices. Many organizations are interested in using AR technology to mimic virtual reality items
for customers to test out things, and it is frequently utilized to create a distinctive and memorable
picture of products and services.

Using this technology to enhance sales and marketing is another way to increase consumer
recognition and credibility in the scenario when cellphones are the Sth factor, but producing AR is
rather costly. If there is an issue with obtaining diverse information via AR, the product owner may
miss out on the opportunity to market their items. The goal of this research was to investigate the
parameters influencing AR accessibility via smartphone-like mobile devices by developing AR
Markers in square, circle, oval, and triangle shapes.
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Methodology

Squares, circles, ovals, and triangles were used in the AR Marker development process to
produce a face-like pattern on both the outer contour and the inner detail of the Marker. It is separated
into two types: regular patterns with distinct outlines of the inner and outer frames, and abstract inner
and outer frames, with a total of 16 pictures, as shown in Figure 1.

Al A2 A3

A4 B1 B2 B3 B4
0,0 0,0
R S
— — — — — — =3 =

Cl1 C2 C3 C4 Dl D2 D3 D4
. v O vVO © V@ vvo O
Figure 1 The 16 AR Markers
To construct a Marker Database, all 16 AR Marker images were submitted to the VIDINOTI

website, which is a website used to create AR as illustrated in Figure 2. To test the functioning with
a Smartphone, the V-Player application was installed.

Figure 2 Creating AR Marker through VIDINOTI website

A group of 30 people were shown the AR Marker. The sample scanned the image at random,
one image at a time. The light was regulated inside a room such that shadows did not obscure the
Marker. The sample must be retested three times via an app on a smartphone or tablet. The sample
assessed the display's accuracy. The data's presentation was timed to determine how soon the AR
Marker shows.

Result
A study of the factors affecting AR accessibility through a smartphone from 16 AR Marker

images discovered that the top three AR Marker patterns were able to display correctly, as shown in
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Figure 3. These were image C3 (image with an oval outer border), image D2 (image with abstract
triangular outer border, with arithmetic internal details) with a display accuracy of 91.1 percent, and
images C1, C4 and D1 with the same evaluation score of 85.6 percent.

Assessment of Display's Accuracy
100 mlm2m3 m4g
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The 16 Markers

Percentage
e [e2)
o O O O O O O

o

Figure 3 Assessment of Display’s Accuracy

The top three AR Marker patterns examined for the fastest rendering were image B3 with an
average speed of 1.77 second, image A4 with an average display speed of 1.79 second, and image D3
with an average display speed of 1.82 second in the examination of AR Marker rendering speed.
Image B2, which took the longest to produce, had an average display speed of 1.82 second equivalent
to 2.35 second, as shown in Figure 4.

Assessment of Display's Speed

2.5

1.79 1.77 1.82

Time (second)
N

15

Al A2 A3 A4 Bl B2 B3 B4 Cl C2 C3 C4 D1 D2 D3 D4
The 16 Markers
Figure 4 Assessment of Display’s Speed
Conclusion

The image that accurately displays the information and takes the least time is image D3 with
the rendering speed of 1.82 seconds and the score for the accuracy of impressions was 84.4 percent,
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according to a study of factors affecting the access to AR through a smartphone from 16 images of
AR Marker. This study proposed an image format for creating an AR Marker that may be utilized as
a reference for advertising design. The image with the outline of the outside border differs from the
image with the outline of the interior detail. However, due to the tiny number of samples, it cannot
be characterized as a Systematic Rule. As a result, more samples and picture formats should be
investigated in the future.

References

AR Technology with Customer’s Experience for Business Efficacy after Covid-19 (2021). Retrieved
from website: https://workpointtoday.com/augmented-reality-digital-disruption-01/.

Cirulisa A, Brigmanis KB (2013). 3D outdoor augmented reality for architecture and urban planning.
Procedia Computer Science, 25, 71-79.

Foresight Factory report (2021). retrieved from website: https://forbusiness.snapchat.com/blog/what-
consumers-want-as-they-return-to-stores-us.

How difference between AR and VR for Advertising (2020). Retrieved from website:
https://www.teedd360.com/how-different-ar-vr/.

Khaoluang, D. and Anukulwetch, A. (2018). The Development of Virtual Reality Interactive 3D
Learning Materials by Using Augmented Reality (AR) Technology for Enhance Thinking Skill’s
Vocational Education Students with Different Critical Thinking levels. Burapha University.

357



"ég‘ The 11" Rajamangala University of Technology International Conference

> ,ftj “RMUT Driving toward Innovation, Economy and Green Technology for
S > 9”
RMUT C&| ustainable Development

The Comparison of the Weather Forecast Program with Thai Sign
Language and Captioning between Hearing Impaired, Deaf and Hearing

Waiyawut Wuthiastasarn

Photography and Cinematography Technology department, Faculty of Mass Communication
Technology, Rajamangala University of Technology Thanyaburi, Thanyaburi, Pathumthani, 12110
THAILAND

* Corresponding email: waiyawut w@rmutt.ac.th

Abstract

The research examines how Thai sign language and captioning help the hearing impaired and
the deaf understand the weather forecast program on television. This research objective was
investigated the satisfaction of the contents from the weather forecast program when the hearing
impaired and the deaf perceived the weather forecast program on television compared to the hearing.
A Quasi-Experimental was designed for this research and selected data by Google Online. The
hypothesis tested was used by One Way ANOVA. The finding showed that captioning was preferred
by the hearing, the deaf but the hearing impaired unsatisfied. The hearing, the hearing impaired and
the deaf were satisfied on Thai sign language and results found that the score of understanding was
not different significantly between the hearing and the hearing impaired or the deaf.

Keywords: Thai sign language, captioning, hearing impaired, deaf, hearing

Introduction

Announcement of the National Broadcasting and Telecommunications Commission on
Promoting the protection of the right of people with disabilities to access or recognize and take
advantage of television programs B.E. 2556 (2016) establishing laws on television access for disabled
and disadvantaged people. The National Broadcasting and Telecommunications Commission
(NBTC) has provided TV stations with facilities by promoting the protection of disability rights to
access or recognize and take advantage of television programs classified by disability as follows:
Types of deaf and hearing impaired people to have facilities include: Sign Language Interpreter
Service Captioning service Blind or low vision types include facilities including Audio Description.
The law has been in effect since 2016, which means that if this law was applied seriously, the law
was enforced. These three services must be performed in television business in proportion to the legal
limits from 2016 to 2020.

Despite the announcement of the National Broadcasting and Telecommunications Commission
on Promoting the protection of disability rights to access or recognize and utilize the 2016 television
program , it has also been found that produced TV shows often separate facilities, causing disabled
people and people with disabilities did not benefit from the assessing in television business, so this
study was interested in studying the satisfaction of television programs that provide Thai sign
language interpreters and captioning by conducting a study comparing the hearing impaired and the
deaf to normal people. In this study, it was made to study only sign language interpreter services and
captioning, which provide facilities for access television media instead of audio services. This was
because the number of beneficiaries of captioning services was the largest in the number of service
recipients available from people with hearing impairments. People who were deaf or deaf who can
read Thai sign in addition to people with hearing impairments who benefit from captioning, they're
not. It also includes old people whose hearing deteriorates, cannot hear the same sound, can use
captioning reading instead of audio to gain access to TV program, and also foreigners who want to
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learn Thai language can take advantage of captioning to practice Thai grammar. Sign language
interpreter services have a smaller number of users because sign language was a language that
communicates only to the deaf community, thus making it legal to define the proportion of services
given to a smaller volume than subtitles instead of audio.

In addition, as a result of the new outbreak, Coronavirus 2019 or COVID-19 causes TV
broadcasters to wear face masks in order of the center for the administration of the situation due to
the outbreak of the communicable disease coronavirus 2019 (COVID-19). Defined, the phenomenon
hindered the hampering of hearing impaired or the deaf viewers who often use the broadcaster's lip
reading, thus making it impossible to read lips from broadcasters. The assumption of how to make
providing captioning and sign language interpreters services to help hearing impaired and deaf people
access the contents of the TV program. By providing captioning and sign language interpreters along
with presentations on the program. This may be a way to allow deaf and the hearing impairment to
access content from television media in the state of TV broadcasting under the COVID-19 pandemic.

Objective

1. To compare satisfaction with the programs that provide captioning service for hearing
impaired and the deaf.

2. To compare satisfaction with the programs that provide sign language interpreters for hearing
impaired and the deaf.

Methodology

The study titled " The comparison of the weather forecast program with Thai sign language and
captioning between hearing impaired, deaf and hearing" surveyed satisfaction from watching TV
program produced as weather forecast programs 5.30 minutes long, then let the viewer who were 97
deaf, 38 hearing impaired and 67 normal people do a satisfaction assessment of the captioning consist
of the letter, font size, font color, the number of letters and the length of appearance of the letters was
provided by the viewers and to perform a satisfaction assessment of sign language interpreter services,
including: size of sign language interpreter frame, the position of the sign language interpreter frame,
the background color of the sign language interpreter, sign language gestures, and the dress code of
the sign language interpreter, assessed through a Google Form questionnaire. After that, the data was
analyzed statistically by testing variance between groups with statistics. One Way ANOVA and
Independent Sample T —Test was significant level at 0.05

Results

The study of comparing the quality of weather programs with Thai sign language interpreters
and subtitles instead of voices between the deaf. The survey showed that there were 83 male and 119
female informants, including 202, according to Table 1.

Table 1 Gender Information

Gender Number (persons)
male 83

female 119
Total 202

The informants in this survey have hearing levels divided into three groups, as shown in Table
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Table 2 Hearing Level Information

Hearing level

Number (persons)

deaf. 97
hearing impaired 38
normal people. 67
Total 202

Survey of informant groups by age level It was found that there were informants with age levels

as shown in Table 3.

Table 3 Age Level Information

Age level Number (persons)
Under 25 years old 110
25 years — 35 years 38
36 years — 45 years 30
46 years — 50 years 12
More than 50 years old 12
Total 202

A comparison of the quality of the weather list with captioning between the deaf, hearing

impaired with normal people, as shown in Table 4.

Table 4 Difference Test Results, Satisfaction in Captioning Classified by Hearing Level

Hearing level amount average standard F df p-
deviation Value
normal people. 67 3.6866 0.95233 3183 201 0.044*
hearing Impaired 38 3.2263 0.86639
deaf 97 3.6392 0.99651
202 3.5772 0.96922
Total

From Table 4 explains that people with hearing impaired were less satisfied with providing

captioning than the deaf and normal. Considering the details of providing captioning for testing to
know the hearing level group, there was a satisfaction in providing subtitles instead of audio. Using
the Least Significant Difference (LSD) method for multiple comparisons, which resulted in the test
results as shown in Table 5.

Table 5 Multiple Comparisons to Test Differences in Narration Instead of Audio Satisfaction
Classified by Hearing Level group
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normal people hearing deaf
Hearing Level impaired
3.6866 3.2263 3.6392
normal people 3 6866 ) 0.46025" 0.04739
(0.019) (0.756)
hearing impaired 32263 -0.46025" ] -0.41286"
(0.019) (0.026)
-0.04739 -
(0.756)
deaf 3.6392
0.41286°
(0.026)

From Table 5 explains that hearing impaired people were less satisfied with providing
captioning than normal people. There was less satisfied with providing captioning than deaf people.
There was different from the sign language interpreter service satisfaction survey. It was statistically
not statistically significantly different from the sign language interpreter service. As shown in Table
6.

Table 6 Results of Sign Language Interpreter Satisfaction Difference Test Results Classified by
hearing level

Hearing level amount average standard F df p-
deviation Value
normal people 67 3.9701 0.90403 7 486 201 0.0%6
hearing impaired 38 3.5421 1.18359
deaf 97 3.9134 0.97635

202 3.8624 1.00302
Total

Discussion

According to this study, sign language interpretation and captioning services can satisfy the
normal people, the hearing impaired and the deaf. Instead, they found that hearing impaired people
were less satisfied with captioning on average than the samples who were normal and the deaf.
However, this study found that people with hearing impairments were worthy of satisfaction in
providing subtitles instead of voices (3.2263) while normal were satisfied with captioning (3.6866)
and the deaf were worth the satisfaction of providing captioning (3.6392). When comparing multiples
to test the differences in satisfaction in providing captioning. Classified by hearing level group,
hearing impaired people were less satisfied with providing captioning than normal and were less
satisfied with providing captioning than deaf people at a significant level of 0.05.

It was reality because the manufacturer has not yet fully complies with the law. Because of the
overlap of definitions in the law, such as news programs or material types, captioning broadcast times
cannot be calculated instead of audio. Sign language interpreter and audio description too. (Sirimit
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Praphanturakit, 2019, pp. 172 -173), while Waiyawut Wuthiastasarn surveyed the need for closed
captioning of viewers in Bangkok. It was found that closed captioning or captions were less satisfying
in deaf than normal people (Waiyawut Wuthiastasarn, 2019, p. 207). Research by Li, Gong and
Kawabata, Yasuhiro, (2021) found that using graphics and character in TV news programs may
increase the emphasis on news content. When the experiment was conducted, it was found that the
color and concentration of graphics and letters were found. It can stimulate the audience's perception
of the TV news. In this study, graphics and apostles were used in weather programs, which was highly
likely that graphics and apostles generate interest that interfere with character in the captioning of the
hearing impaired. As a result, the results of the satisfaction survey had lower scores than normal and
deaf people.

References
Gong, L. and Yasuhiro, K. (2021). “Effects of OCT color on value perception in the news context”.
Retrieved from

https://www.researchgate.net/publication/3 5476 09 6 3 Effects of open caption telop co
lor on_value perception in the news context From the tone perspective.

Praphanturakit, S. (2019). “Rethinking Genre and Proportions of Services for Sign Language, Closed
Captions and Audio Description in Thai Television Enterprises”. Journal of Journalism, 12 (1),
124-190.

Wuthiastasarn, W. (2019). “A Survey of Closed Captions Viewing in Bangkok”. Journal of
Journalism, 12(1), 191-214.

362



6A-3

BAERZAE53ALEARKETRE (20224) |

Customer’s Feelings on Food Photographs affected by Lighting

Direction

Chatchai Nuangcharoenporn
Waiyawut Wuthiastasarn
Uravis Tangkijviwat

Thailand

Keywords: attractiveness, food photography

1. Introduction

Nowadays, food photographs on social
media and websites become very popular [1]. One of
the factors that helps consumers' decisions to buy
food is a photograph. It arouses customers' attention
and increases sales [2]. Many factors have an influ-
ence customer’s attention for instance an expensive

ingredient, food decoration, and food composition [3].

In addition, photography techniques such as lighting
setup and camera angle are also attention attractive-
ness in customer [4].

In a previous study, Kazuma et. al. [2] pro-
posed an attractiveness prediction model for Japa-
nese food photographs by using a machine learning
system with data set of camera angle and an appear-
ance of the entire food and the food of the main in-
gredients. Moreover, they also found that food pho-
tograph attractiveness on customers could be af-
fected by a lighting technique. Alighting setup is con-
cerned with lighting direction. llluminants for lighting
setup consist of a main light and a fill light. The main
light is a primary illuminant that uses for exposing
light to objects. It is located at an angle of 45° to the

object. The fill light is located at the 315° to the object.

The fill light reduces shadows from the main light and
the fill light illuminance is always weaker than the key
light [6]. In addition, the direction of main light af-
fects to direction and intensity of object’'s shadow.
When the main light changes direction and intensity,
a shadow of object could be changed. This study,
hence, aimed to investigate a relationship between
the direction of light and an attractiveness of a food
photography.

Department of Color Technology and Design
Faculty of Mass Communication Technology,
Rajamangala University of Technology Thanyaburi,

2. Methodology
Participants

A total of 51 subjects (25 male and 26
female) with age ranging from 18 to 48 years (mean
= 21.92) participated in this study. All participants
were screened color blindness using the Ishihara
color test.

Stimuli

Three types of Thai food, consisting of Pad
Thai (Stir-fried rice noodle), Tom Yum Goong Soup,
and Papaya Salad, were taken a photograph under
a variety of a light direction. The intensity of illumi-
nants was fixed at 11000 lux for main light and
5500 lux for fill light. Figure 2 (a) and (b) showed
the position of a main light with moving a vertical
elevation angle from 0° 30° 60° to 90° and a hori-
zontal side angle of the dish from 45°, 105°, 135°,
165°, 225°, 285°, 315° to 345°. The camera was
fixed at 45° of a vertical elevation angle. In each
food, twenty-five photographs were obtained from
a combination of a vertical elevation angle and a
horizontal side angle in each food category.

90°

60° 165°
[7 } ™ 225 -- H@ 135°
Y e ©. @
O \\\ Sample food v O 105°
“. 285° () L
@y 0o S o
o e 45°
Sample food 315 5
345°
(@) (b)

Figure 1. A position of lighting on (a) vertical eleva-
tion angle from 0° 30° 60° to 90° and (b) horizontal
side angle from 45°, 105°, 135°, 165°, 225°, 285°
315°, 315° to 345°.
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3. Procedure

This study was conducted in experiment
room. The room size was 3 m. in length x 2 m. in
width x 2.5 m. in height, and there was no window to
avoid illuminance interference. Participants sit in ex-
periment room that simulate as living room with 6500
K fluorescent lamp. llluminance levels was set at 300
Lux. In the experiment, a set of twenty-five photo-
graphs in each food were randomly presented on
LED monitor with a screen mode of 1920%1080 pix-
els. Monitor were set correlated color temperature at
5500 K and color mode sRGB. Size of stimuli were
16.10° cm x 10° or 16.10°cm x 13.7° depending on
plate or blow size. Each participant was asked for
rate their feeling on a given food photograph. Feeling
scales consist of attractiveness, like, dynamic, appe-
tite, fresh, and intense flavor with a 5-point Likert
scale ranging from 1 (not at all) to 6 (very). No time
limit for judgment in each photograph. After judg-
ment, gray screen appears in 5 second before
appearing a next stimuli photograph.

4. Result

Influences of lighting direction on horizontal side
angles

Data of feeling evaluation scores obtained
from all participants were performed by means. As
shown in Figure 2, a set of mean attractiveness, like,
appetite, dynamic, fresh, tasty, and intense flavor
scores for three Thai food photographs was plotted
in different horizontal side angles. Fig2. an abscissa
axis represented a horizontal side angle from 45°to
345°, whereas a vertical axis represented the mean
of the score.

Fig 2a. showed the feeling of mean score
of Pad Thai that taken with the direction lighting of
vertical angle of 0° in vertical axis and classified by
horizontal side angles of 40° to 345° in abscissa axis.
The result demonstrates that Pad Thai shot with di-
rection of lighting vertical angle 0° and horizontal
side angle 45° show mean score from participant on
(a) attractiveness (x =3.71, S.D.=0.879), (b) like
(x=3.67, S.D.=0.931), (c) appetite (x =3.71,
S.D.=0.923), (d) dynamic (x =3.69, S.D.=1.029), (e)
fresh (x =3.75, S.D.=1.163), (f) tasty (x =3.63,
S.D.=1.058) and (g) intense flavor (x =3.45,
S.D.=1.189).
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For figure2b. showed the feeling of mean
score of Pad Thai with lighting direction of vertical
angle at 30°. In this case, the combination of lighting
vertical angle 0° and horizontal side angle 45° show
mean score from participant on (a) attractiveness
(x=4.31, S.D.=0.812), (b) like (x =4.30, S.D.=0.787),
(c) appetite (x=4.14, S.D.=0.895), (d) dynamic (X
=3.80, S.D.=1.096), (e) fresh (x =4.24, S.D.=0.885),
(f) tasty (x=4.20, S.D.=0.980) and (g) intense flavor
(x=4.24, S.D.=0.929).

From the figure 2a to 2c, we found the feel-
ing of sense attractiveness, like, appetite, dynamic,
fresh, tasty, and intense flavor can increase with
higher of vertical angle of lighting. The result showed
this trend in Fig3 when the lighting is increased from
0 to 60 Participants can feel highest sense of feeling
in Pad Thai photographs.

In addition, a significant difference was
tested with One-Way ANOVA. The result showed the
mean feeling of Pad Thai photographs in lighting of
horizontal side angles was difference at p < 0.05. We
also tested One-Way ANOVA on lighting vertical ele-
vation angle and feeling score. The results of One-
way ANOVA revealed that a change of vertical angle
lighting can affect participant’s feeling significantly
different (p<0.005) Furthermore, this tendency was
occurred in Papaya salad and Tom Yum Kung Soup
photographs.

Influences of lighting direction on verti-
cal elevation angles

In Figure 3, showed evaluation mean score
from Pad Thai (e), Papaya salad (A ) and Tom Yum
Goong Soup (m). The Figure3a. show the mean
score Papaya salad photographs taken on the verti-
cal angle of 0° had the highest mean score in all of
feeling as attractiveness (x =3.00, S.D.=1.139), (b)
like (x=2.97, S.D.=1.151), (c) appetite (x=2.92,
S.D.=1.175), (d) dynamic (x =3.11, S.D.=1.124), (e)
fresh (x =2.88, S.D.=1.205), (f) tasty (X =2.90,
S.D.=1.184) and (g) intense flavor (x=2.84,
S.D.=1.227).

Whereas, for Tom Yum Goong Soup had
lowest mean scores in all feelings among three-
foods as attractiveness (x=1.76, S.D.=0.902), (b) like
(x=1.67, $S.D.=0.895), (c) appetite (x=1.98,
S.D.=0.997), (d) dynamic (X =1.98, S.D.=0.997), (e)
fresh (X =1.68,
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Figure 2. The difference of feeling mean score in each lighting vertical elevation angles of 0° (first column),
30° (second column), 60° (third column) classified by horizontal side angles of 40° - 345° of picture of Pad

Thai (a to c), Papaya salad (d to f) and Tom Yum Goong (g to i) photographs
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Figure 3. Comparison of a mean feeling score of lighting of (a) vertical angle of 0°, (b) vertical angle of 30°,
(c) vertical angle of 60° and (d) vertical angle of 90° among three of Thai foods photograph
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S.D.=0.907), (f) tasty (x =1.66, S.D.=0.908) and (g)
intense flavor (x=1.69, S.D.=0.944). The results im-
ply that when the vertical angle of lighting increased
lead to increase of feeling on consumer.

The reason why menu of Tom Yum Goong
Soup had the lowest mean feeling score at vertical
0°. It can be explained that the Tom Yum Goong con-
tainer obscures the direction of the light, Vertical el-
evation angle of 0° and when the lights were moved
higher, the mean feeling score was increased close
to other food. While both of Papaya salad and Pad
Thai were served on a plate. Therefore, there was no
part that blocks the direction of the lighting in vertical
angle 0 degrees.

5. Discussion

(c) (d)

Figure 4. An example of a comparison of vertical
elangle of Tom Yum Goong photos in shadow
areas; (a) Vertical angle of 0°- Horizontal side angle
of 285°, (b) Vertical angle of 30°- Horizontal side
angle of 285° (c) Vertical angle of 60° - Horizontal
side angle of 285° and (d) Vertical angle of 90°

The present study found that when the
lighting of vertical angles increased from 0° to 90°, it
led to an increase in the sense of feeling in food pho-
tographs. Fig 4 (a) shown that Tom Yum Goong were
taken with the lighting of the vertical angle of 0° and
compared to Fig 4 (d). that taken with the lighting of
a vertical angle of 90° the result proved that less of
the intensity of shadows, higher level of lighting on
vertical elevation angles may provide a high illumi-
nance to reduced shadow. The results of this exper-
iment can be explained as the intensity of shadows
can influence negative feelings and reduce the
sense of attractiveness, like, appetite, dynamic,
freshness, and intense flavor in consumers.

Our finding was consistency with Aimee
Hasenbeck, et al. [5] studied on Color and illumi-
nance level of lighting can modulate willingness to
eat bell peppers that participants illuminance level of
lighting can affect consumers’ liking and acceptance
of appearance in bell peppers. Their result showed
bright lighting conditions make the surface colors of
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bell peppers more clear. In contrast, dark lighting
conditions distort the colors of them, which may de-
crease liking of appearance.

It seems that higher lighting of vertical ele-
vation angle conveys brightness to food looked more
attractive, appetite, and fresh. whereas the lighting
at the vertical angle of 0° makes shadow distort
freshness, appetite, and attractiveness in Thai foods.
It implies that a shadow area of foods would be re-
quired to understand the direction of lighting in future
experiments.

6. Conclusion

In the present study, we proposed a
method for lighting setup. The lighting on vertical el-
evation angle and horizontal side angle of dish can
modulate the feeling of Thai food photo. The result
could be used for increasing the attractiveness like
appetite fresh tasty and intense flavor in Thai food
photography. This experimental result could be used
as a guideline for the lighting setup, especially for
Thai photography.

References

1. Cai, W., Richter, S. and McKenna, B. (2019),
“Progress on technology use in tourism”, Journal of
Hospitality and Tourism Technology, Vol. 10 No. 4,
pp. 651-672.

2. Kazuma T, Tatsumi H, Keisuke D, Yasutomo K,
Takatsugu H., Ichiro |, Daisuke D, & Hiroshi, M.
(2019) Estimation of the attractiveness of food pho-
tography based on image features. IEICE TRANS.
INF. & SYST., VOL.E102-D, NO.8 AUGUST 2019
3. Chen, X,, Ren, H., Liu, Y., Okumus, B. and Bilgi-
han, A. (2020), “Attention to Chinese menus with
metaphorical or metonymic names: an eye move-
ment lab experiment”, International Journal of Hos-
pitality Management, Vol. 84, p. 102305

4. Martin, C.K., Nicklas, T., Gunturk, B., Correa,
J.B., Allen, H.R. and Champagne, C. (2014),
“Measuring food intake with digital photography”,
Journal of Human Nutrition and Dietetics, Vol. 27,
pp. 72-81.

5. Hasenbeck, A., Cho, S., Meullenet, J. F., Tokar,
T., Yang, F., Huddleston, E. A., et al. (2014). Color
and illuminance level of lighting can modulate will-
ingness to eat bell peppers. Journal of the Science
of Food and Agriculture, 94, 2049-2056.




6A-4

BAERZAE53ALEARKETRE (20224) |

Comparison of Thai Tea Color between from Memory

and Real Products

Chanida Saksirikosol
Pappim Chuenjai

Kitirochna Rattanakasamsuk
Chanprapha Phuangsuwan

Keywords: Color of Thai Tea, Boundary Color of Thai
Tea, Memory color, Munsell

1. Introduction

Thai iced tea, Thai milk tea, or Thai tea is a
popular beverage in Thailand. The smell and taste of
Thai tea made it be a favorite drink widely for not only
Thais but also foreigners.! Thai tea is one of
Thailand’s signatures. Its color is quite unique.
Compared to iced tea in other countries, Thai tea is
an orange tone. Although the color of Thai tea which
is seen with bare eyes is orange, there are various
colors depending on the mixing of the ingredient
such as black tea, condensed milk, fresh milk, and
sugar. 2 Importantly, condensed milk is an ingredient
that makes Thai tea has various shade of orange.
Also, the perception of Thai tea color is various due
to personal experience.

There are previous studies related to Thai iced
tea on memory. Saksirikosal et al. (2019)
investigated the boundary of Thai iced tea by color
adjusting method on a display.® Those result has
shown that the boundary of Thai tea color was
identified as the yellowish-orange region. The
average color was L* =52.61, a* = 19.36, b* = 52.81.
Saksirikosal et al. (2021) also continually studied the
color of Thai iced tea for advertising by using the
Munsell Color System.* The color chips were
selected as a representative color of Thai tea based
on their field experience. The result showed that
there were 8 colors representing Thai iced tea:
3.75YR 6/12, 3.75YR 5/12, 5YR 5/12, 1.25YR 5/12,
5YR 6/10, 2.5YR 6/12, and 2.5YR 5/14.

In this research, we investigated the different
colors between Thai tea in memory® 4 and real
products. The sample was placed inside the
illuminance-controlled cabinet and was measured by
using a CS-100A. The CIEYxy value was
transformed to CIE L*a*b* color space.

Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand
Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand
Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand
Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand

The result of this study will be advantageous
for the maker to improve their Thai tea’s color.
2. Methodology

Thai tea samples were randomly bought from
33 shops located in Bangkok metropolitan. All
samples were ordered without any specific request
such as low sweetness, or extra condensed milk to
get Thai tea which was generally sold. Each sample
was prepared by pouring 100 ml of Thai tea into a
white paper cup as shown in Figure 1. Each sample
was placed inside the experimental cabinet for color
measurement.

peonoe
PphopD
ctpppo

JEINe

pivvenp

Figure 1. Thai Tea Color.

Figure 2. Experimental Booth.
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The inside wall of the experimental cabinet was
covered by the gray paper as shown in Figure 2. The
illuminance at the cup position was 2500 lux and the
correlated color temperature of illumination was
5000 K.

A Chroma Meter Konica Minolta CS-100a was
used for color measurement. The direction of
measurement was 45 degrees to the surface of Thai
tea to avoid the specular reflections. Color value of
each Thai tea sample was reported by the average
of three measurements. CIE Yxy of the white
reference measured at the cup position was [712
cd/m?, 0.321, 0.371].

To compare the results with previous research
by Saksirikosol et al. (2019) and Saksirikosol et al.
(2021), All color values were transformed to CIE
L*a*b* color space by the following equations:

L* = 116(%)1/3— 16 (1)
2 = 500 {(%)1/3_ (%)1/3} (2)
b = 200 {(Yin)ws_ (%)1/3} @)

where Xn, Yn, Zn is CIE XYZ of the white reference.

3. Result and Discussion

The measurement result of Thai tea samples
from 33 shops located in Bangkok metropolitan
showed with opened circles with an orange color
border in Figure 3.

a*b* of Thai tea color

Product @ Munsell Selection Adjusting
80
60 L
@]
80 09" 9
o g
O
20
0
0 20 40 60 80

The color was plotted on a* b* plane in the
picture from the left side, and on a* L* plane in the
right side. Those result indicated the Thai tea color
samples were in the range of L* between 50-70, a*
between 18-39, and b* between 27-54. The filled
orange circle showed the average of CIEL*a*b* of 33
samples which equal with L*= 61.12, a*= 24.93, b*=
40.32. It is seen that the color of Thai tea from real
products was yellowish orange. Moreover, there was
moderate relative lightness.

The black circle was the average Thai tea color
in memory from Munsell color selection, the value
was L*=55.12, a*= 37.95, b*= 62.82. The blue circle
was the average Thai tea color in memory from the
color adjustment, the value was L*=52.61, a*= 19.36,
b*= 52.81. Table 1 shows the comparison of those
average Thai tea colors. It was found that the real
color of Thai tea had more L* value than Thai tea
color in memory. That means the color in the memory
was darker than the real one. The value of b* was
lower than color in memory from both the Munsell
color selection and the color adjustment. The value
of a* of the real products has larger than the monitor
adjustment but smaller than the selection from
Munsell Book.

If the color difference was considered (AE*ab),
it is found that the color of Thai tea in memory was
rather different from the real one. The difference was
AE*ab = 26.72 for the selection from Munsell Book
and 16.11 from the monitor adjustment.

L*a* of Thai tea color

Product @ Munsell Selection Adjusting
80
°
60 )] Q
B 50O
*, 40
20
0
0 20 40 60 80

Figure 3. CIE L* a* b* of Thai tea color measured from products (blanked orange circle) and their average
(orange circle). Black and blue circle represent the result from Munsell selection and color adjusting

method
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Table 1. Average CIEL*a™b*, chroma, and hue angle of Thai tea from the real product, Munsell selection,

and adjusting.

Thai tea color L* a* b* C* h® AE*

Product 61.12 24.93 40.32 47.41 58.3 -

Munsell selection 55.12 37.95 62.82 73.39 58.9 26.72

Adjusting 52.61 19.36 52.81 56.25 69.9 16.11
The chroma (C*) and hue angle (h°) from the References

average CIEL*a*b* of the real product, Munsell
selection, and adjusting methods were calculated.
The C* of the real product was 47.41, 56.25 for
adjusting, and 73.39 for Munsell selection. Both
adjusting and Munsell selection showed higher C*
than the real product.

In the case of the h°, it showed a similar hue
angle between the real product (h=58.3) and Munsell
selection (h=58.9), but the hue angle of adjusting
(h=69.9) showed different from the others.

4. Conclusion

The real color of Thai tea showed quite different
from consumers’ memory. The real one was lighter
and had lower saturation. Therefore, for advertising
design of the color of Thai tea, it is better to adjust
the color of Thai tea to an orange color that is high
saturation (C*~65) and low lightness (L*~54) than the
color of real Thai tea to suit the Thai tea color
memory.
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1. Introduction

People who do not define their gender
identities as "Male" and "Female" are generally
called "LGBTQ+". In Thailand, however, the term
"LGBTQ+" is not commonly used. People who have
a variance in gender identity and sexual orientation
are normally called "Alternative Gender".

Much research has been studied on the
relationship between color and gender. Ellis and
Ficek (2003) have revealed that male prefers blue
while female prefers green. They also reported that
there was no significant effect of gender and sexual
orientation on color preference. While blue is a
universally preferred color, Hurbert and Ling (2006)
showed that there is a gender difference in blue
preference. Female tends to prefer reddish blue,
while male prefers greenish blue. Gender
association of pink with the girl and blue with the boy
is longer established especially in children's cloth
and toys. For the LGBTQ+ or alternative gender, the
rainbow color is associated with them based on the
use of a rainbow color flag in the social and political
movement. However, it is questionable whether the
rainbow color should be the representative color of
the alternative gender. Rattanakasamsuk et al.
(2020) have conducted an experiment to identify the
representative color of the alternative genders. The
result showed that the alternative gender subjects
did not select the rainbow color as their
representative color. On the other hand, the most
selected color was in the range of purple hue.
Jarernros et al. (2021) have conducted an
experiment to specify the representative color of the
alternative gender by color selecting method. The
subjects were asked to select the Munsell color chips
whose hue was 10PB, 2.5P, 5P, 7.5P, and 10P. Their
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result showed that the most selected color was 7.5P
4/12. However, there was an arguable point that the
subject was limited to selecting only the purple color.
They could not select other colors, even though they
might think that the representative color of the
alternative gender was not purple.

In this research, we conducted an experiment
to identify the representative color of the alternative
gender by asking the subjects to adjust the color on
a monitor to match their memory color. By this
method, the subjects could select any color without
the limitation of the presented hue.

2. Methodology

Subject
106 university students aged between 18 and
25 years old voluntarily participated in this research.
All of them had passed the Ishihara test to confirm
normal color vision.

Apparatus

The experimental room was divided into two
parts separated by a wall. The first part was a test
room. A monitor (EIZO ColorEdge CG277)
connected to a computer was placed inside this room.
The white point of the monitor was set to match D65
with maximum luminance at 300 cd/m2. The color
presented on this monitor could be adjusted by
pressing a keyboard or moving a mouse. The second
part was a subject room which was illuminated by a
set of ceiling lamps. The room’s illuminance was
1200 lux measured at the subject’s seat position.
The wall in the subject room was pasted with white
wallpaper. On the front wall which connected to the
test room, a 25 x 25 cm? gray paper was pasted. At
the center of this gray paper, a 5 x 5 cm? aperture
was made so that the subjects could see the color
presented on the monitor inside the test room. From
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the subject’s viewpoint, the stimulus configuration
was 2° x 2° and color patch surrounded by a 10° x
10° gray background.

Experimental Procedure

Before starting the experiment, the subjects
sat inside the experimental room for at least two
minutes. The experimenter explained how to use the
mouse and the keyboard to adjust the color patch.
The subjects’ task was to specify the representative
color of the alternative gender by adjusting the color
patch. There was no time limit for the color adjusting.
After each color adjusting, CIE Yxy of the color patch
was measured by using a Konica Minolta CS-100a.
Each subject had to finish three repetitions.

3. Result and discussion

The experimental result showed that most of
the specified colors were in a range of luminance
between 10 and 75 cd/m?2. Their chromaticities were
in a range of x values between 0.1 and 0.4 and in a
range of y values between 0.1 and 0.3. These colors
were in magenta, violet or purple region which were
named as “Muang” in Thai language. There were
also some specified colors which located in other
region such as yellow or red. Hence, it is not suitable
to use average of all data to be the representative
color of the alternative gender. Data clustering was
necessary to reduce the error from the uneven data
dispersion. Since we did not do categorical color
naming of each specified color, we cannot cluster the
colors based on their color name. Therefore,

Figure 1. Elbow method for optimal k

statistical data clustering was necessary. In this
research, k-mean cluster analysis was implemented
to cluster the data.

K-mean cluster analysis is a method to
partition data into k clusters. Two important points
are needed to concern. The first one is the Euclidian
distance between data. In our research, the color
coordinate in CIE Yxy is not a uniform 3D color space.
Therefore, CIE Yxy of the specified colors was
transformed to CIE1976 L*a*b* color space which is
a more uniform 3D color space. The second one is
the number of clusters or k value. We used the Elbow
method to find the optimal k by coding a program
with Python (Van Rossum and Drake, 2009) and
Pyclustering library (Novikov, 2019).

Figure 1 showed the relationship between the
number of clusters and WCE (within cluster error). It
clearly showed the elbow form, so the optimal
number of clusters or k value was four clusters.

Figure 2. k-mean cluster analysis of the representative color of the alternative gender. Diamond
symbols represent the centroid. Cross symbols represent 7.5P 4/12.
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Figure 2 showed the result of k-mean cluster
analysis for the representative color of the alternative
gender in CIE L*a*b* color space. The Left and right
panels showed the result plotted in L*a* plane and
a*b* plane, respectively. Each circle represented the
specified color of the alternative gender. Members of
each cluster were differentiated by the different color
circles. The centroid of each cluster was represented
by the diamond symbol.

From the result, the largest cluster was the
purple cluster which contained 81.4% of total data
while the green, orange, and yellow clusters
contained only 7.9%, 6.3% and 4.4% of total data
respectively. This result can be implied that purple
was commonly accepted to be the representative
color of the alternative gender in Thailand. The
CIEL*a*b* of the centroid of the purple cluster was
[37.03, 45.18, -37.08].

From previous work, Jarernros et al. (2021)
have proposed that the representative color of the
alternative gender was the Munsell color 7.5P 4/12.
CIEL*a*b* of this color was measured and compared
with our result as shown by the cross symbol plotted
in Figure 2. We can see that our result agrees quite
well with the previous work. Color difference (AE*ab)
between 7.5P 4/12 and the centroid of the purple
cluster was 8.8. Compared to 7.5P4/12, our result
was slightly darker (AL* = -4.3), more vivid (AC* =
6.3) and less reddish (Ah° = -5°).

4. Conclusion

Our results confirmed that the representative
color of the alternative gender in Thailand should be
purple. By color adjusting method and k-mean
cluster analysis, CIEL*a*b* of the representative
color of the alternative gender obtained from the

centroid of the purple cluster is [37.03, 45.18, -37.08].
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1. Introduction

Light Emitting Diode or LEDs became the dom-
inant light system in both household and commercial
companies with several benefits such as less energy
consumption, lifespan, ETC. The apparent ad-
vantage is the ability to beam various colored lights
with a combination of three diodes, red, green, and
blue.

Chromatic adaptation is one of the human func-
tions to perceive an object under various light situa-
tions. An object appears identical to the same object
under the normal condition as white light though this
ability is never perfect. The recognized visual space
of illumination or RVSI [is a concept to describe the
footprint of this function. This assumption was
proved by the two-room technique @ to see the effect
of chromatic adaptation and the RVSI concept.

In the previous research B, we studied the
color appearance of the color chip under RGB-LEDs
based on color constancy analysis. We found that
color constancy was poor under yellow, green, and
cyan illuminations. In this article, we continued to an-
alyze the same experiment in terms of hue shift to
understand the characteristic of chromatic adapta-
tion under vivid illumination.

Figure 1 The experimental booths

2. Apparatus

Figure 1 shows the experimental booths for
this experiment. The left booth was designed to ob-
tain the color appearance of the object, with partici-
pants adapting to the colored light. The booth
was decorated with many kinds of stuff to simulate a
real-life situation for a participant. The booth was il-
luminated by only RGB-LEDs of Phillips product
model Kinetics color cover MX power core attached
on the ceiling. The colored light is changeable and
controllable by a computer on the outside of the
booth. The right booth in Figure 1 shows the ex-
tended room of the left booth and is divided as a two-
room technique. Each color chip would be placed un-
der the RGB-LEDs called the test room, while a par-
ticipant had to move to the introduced room called
the subject room, illuminated by only standard white
illumination as D65.

3. Stimulus and illumination

The stimulus was printed by Konica Minolta
C83HC. There were twenty-four color chips used as
stimulus in this experiment composed of three
groups. The first group was based on 15 test color
samples used in studying the color rendering index.
The second was eight-color chips derived from the
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printer’s color gamut, and the last group was achro-
matic chips, as shown in Figure 2.

The illumination condition is shown in Figure
3 on the u’v’ color diagram. There were six vivid col-
ored lights, red, yellow, green, cyan, blue, and ma-
genta. D65 was used as standard illumination in this
experiment. The illuminance of all the lights was ap-
proximately 100 Ix except for the blue condition,
which was about 80 Ix. In this experiment, the color
code was R2, Y2, G2, C2, B2, and M2, respectively.

100 ,
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Figure 2 Color chips on a*b* color space
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Figure 3 lllumination conditions

4. Procedure and participation

Each subject had to name each color chip us-
ing the elementary color naming. The subject had to
judge how much percentage of chromaticness,
whiteness, and blackness. Then, the participant had
to judge the percentage of red, yellow, green, and
blue colors.

There were 100 subjects participating in this
experiment. Most of them were students who took a
color vision class and had a chance to learn about
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the naming method. They had normal color vision
tested by the Ishihara test.

The subject had to judge twenty-three color
chips under the RGB-LED one by one, as shown in
Figure 1(a), in order to obtain the color appearance
of the object, which the subject had to adapt to the
colored light. Then, the achromatic test patch as the
grey chip will be placed in the test room in Figure 1(b)
to obtain the color appearance of the color illumina-
tions, while the subject adapts to only the white light.
By using the two-room technique, each colored room
illumination could be observed.

5. Result and discussion

The result of naming can be plotted on a
graph called the polar diagram, as shown in Figure
4. The maximum of each axis of the diagram is 100
and is the most saturation of color chip along the axis
as green and red on the horizontal axis and yellow
and blue on the vertical axis. In the figure, it is an
example of an average naming result under the R2
condition. The open squares indicated the average
result of each color chip under the standard illumina-
tion, D65. The solid triangles were the result under
test illumination as R2.

100 Y
50
G R
50

19%0 50 B~ 50 100

Figure 4 The naming result under the R2 condition

We found at least two converging points in
each illumination condition as two eclipses shown in
Figure 4. Then, we averaged the triangle symbol po-
sitions in each ring. The average position was called
centroid for each group. The result of the average
centroid is shown in Figure 5. On the abscissa was
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the color chip arranged by the hue of the color chip
under white light. On the ordinate was illumination
condition ranged from the hue of illumination. The
numbers in the squared scheme were the average
hue of each centroid.

Iluminations

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Color chip number

Figure 5 The centroid color scheme of each illumination condi-
tion

16 17 18 19 20 21 22 23

0 60 120 180

IMumination (°)

240 300

Figure 6 The difference between each centroid of each group

We calculated the difference between each
centroid of each colored illumination and plotted the
result, as shown in Figure 6. In the graph, abscissa
was colored illumination in terms of hue angle. The
ordinate was the difference between the two cen-
troids. The line indicates that the pattern of the differ-
ence does not follow the opponent color theory as
the solid lines do not follow the dotted line. The black
line had a similar pattern to previous studies 43I,

We believe that the present and previous
analysis result was related to the illumination adap-
tation at the brain level, not the retina. A human
adapted to the illumination and constructed infor-
mation called RVSI inside our brain. Any object in the
illumination space would be adapted relating to the
size and color of the lighting. The black line in Figure
6 was not based on the opponent color theory but
trended to be the complementary color that typically
existed at our brain level ©l.

360
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1. Introduction

The simultaneous color contrast is a well-known
phenomenon; a gray test patch surrounded by a color
appears complementary color. This is considered as
the result of the chromatic adaptation to surrounding
color?). It has been studied for a long time with var-
ious experimental methods such as colored paper,
electronic display, two-rooms technique, and pro-
jector. These different evices showed the different
results. Previous studies compared the color ap-
pearance of simultaneous color contrast on different
devices and indicated that the simultaneous color
contrast is device dependent 2 3. However, it was
noted that some experimental conditions were not
strictly controlled, such as chromaticities, luminance
values. the visual size of the stimulus This could be

Color Research Center, RMUTT, Thailand
Color Research Center, RMUTT, Thailand

one of the factors that affect the results shown.
Therefore, the present study investigates the

simultaneous color contrast by controlling the con-

ditions of the stimuli with four different devices.

2. Experiment
2.1 Devices

Fig. 1 illustrates four devices used in the pre-
sent investigation; colored paper, electronic display,
projector, and two-rooms technique. The former
three devices were used in a same room with illu-
minance at 200 Ix. The colored paper was printed
on matt coated paper for surround and test patch by
a digital printer. The electronic display was 24.1
inches EIZO LCD Display with sRGB mode, and the
projector was Viewsonic model PA503S the projec-
tor, two types of screens were used, a white paper
screen (Projector W) and a black paper screen
(Projector B). They were to control color and lumi-
nance to become close to those of other devices.

Figure 1. Four devices of observation

Table 1 The visual angle of the stimulus

Size (cm) Size (°)
Devices Viewing distance (cm)
Surround Test patch Surround Test patch
Paper 31.5%45.5 4*4 50 35*49
Display 31.5*45.5 4*4 50 35*49
Projector 45*65 5.6*5.6 70 35%49 4.6"4.6
110 4*4
Two- 50 95.5
wo-rooms (wall width) (window)
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Figure 2. The u'v' chromaticity coordinate (a) filled symbols for surround and open symbols for test patch
and the luminance values of the surround (b) and test patch (c). A paper, O display, projector W,
U Projector B, and * two-rooms

The two-rooms technique was composed of a
subject room and a test room which a small window
on the separating wall between the two rooms. A
subject looked at a test patch paper placed in the
test room through the window. The color of the
subject room was controlled by LED ceiling lamps.
The test room was illuminated by two florescent
lamps of the daylight type.

The visual angle of stimuli was controlled to keep
them almost same size for all devices as shown in
Table 1.

2.2 Stimuli

We employed nine colors for both test patch
and surround; red, orange, yellow, greenish yellow,
green, cyan, blue, purple, and gray. They were
printed on papers by controlling CMYK. Saturated
colors for surrounds and their desaturated colors for
test patches. The colors were measured with color
luminometer as standards for other services. Colors
of other devices were made almost same as the
standard on u'v’ chromaticity coordinates. The re-
sults are plotted on the u’v’ diagram as illustrated in
Fig. 2a. All the five points of devices overlapped on

Figure 3. Left, color appearance of red test patch with red surround and with a gray surround from the
subject CP and MI. Filled symbols for test patch under red surround and open symbols for test patch
under gray surround. Right, size of the color shift with devices. a for CP and b for MI

| 96 |
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the graph. Points of test patches came between the
surround colors (filled symbols) and a white point to
show desaturation. About the luminance, it was made
equal in Most devices except projector W and they
are shown by respective symbols in Fig. 2 b,c but
they overlapped with open squares of Projector B.
The luminance of Projector W gave very high lumi-
nance as shown by open diamonds in the figure.
The luminance was reduced by projecting stimuli on
a black paper and the luminance became same as
other devices as shown by open squares in
Fig. 2b,c.

Ten observers with normal color vision partici-
pated in the experiment, they were asked to judge
the color appearance of the surround and test patch
by the elementary color naming method, which was
to estimate the amounts of chromaticness, white-
ness, and blackness in percentage including the
apparent hue by the unique hues (red, yellow, green,
and blue). The repetition of each device was 3 times
on different days.

3. Results

Examples of results are shown on the left of Fig.
3 taken from the subject CP (a) and MI (b) for red
test patch with red surround by filled symbols. They
are plotted on a polar diagram normally used in the
opponent-colors theory. The red test patches under
gray surround are also plotted by open symbols.
Different symbols correspond to devices as in Fig. 2.
We can see that the color appearance of red test
patch changed by changing the surrounding color
from gray to red.

We calculated the change by the equation

color shift = \/(x; — x1)% + (y, — y1)?

by calculating the color difference between the test
patch under a gray surround (x1, y1) compared to
those under a red surround (xz, y2) and show in the
right graph to compare the size of color shift for all
devices. The size of the color shift shows different in
each devices the smallest at paper and the largest

Figure 4. The size of the color shift of test patches with surrounding for different devices. a, yellow-greenish
yellow and green-green, b, cyan-red and blue-cyan, c, orange-yellow and cyan-green.

| 97 |
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is Two-room.

Fig. 3b shows similar results from another sub-
ject MI the results show the same tendency as
subject CP.

Finally, we took the average of the color shift of
all color pairs from ten subjects and the results are
shown in Fig. 4 in samples of color pairs to repre-
sent the tendency of the results.

4. Discussion and Conclusion

Fig. 4a, the result of yellow test patch under
greenish yellow surround and green test patch un-
der green surround show the similar tendency as
the result of Phuangsuwan and Ikeda2?) that small-
est on object (colored paper) and being larger on
display, projector, and two-rooms, respectively.
Which can be explained by RVSI theory"), the
chromatic adaptation takes place to the color of light
that illuminates the space as in the two rooms tech-
nique, a space is illuminated by colored light and the
visual system adapts to the color and an electronic
display which is self-luminous, the subjects can
recognize the color as the illumination. So, the effect
should be very small in the colored paper which is
object mode.

Fig. 4b, some color pairs were shown dependent
on the device also, but no tendency as in Fig. 4a
such as cyan test patch under red surround and
blue test patch under cyan surround. On the other
hand, some color pairs show independent for all
device as in Fig. 4c.

Here, the different results were shown under
controlled conditions, it would be interesting to in-
vestigate this further to explain for these findings.
However, the results suggested that the simultane-
ous color contrast was dependent on the device
under controlled conditions as in previous studies,
except in some color pairs.
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1. Introduction

When an experiment of the simultaneous color
contrast SCC was carried out by using a two-rooms
technique, where the stimuli were produced on the
front wall of the subject room by colored illumination,
the phenomenon is much more enhanced compared
to stimuli that were produced by printed papers.”

In this paper, the same two-rooms technique is
applied to the simultaneous brightness contrast SBC
and results of printed paper and space stimuli were
compared.

2. Paper experiment

2.1 Paper stimuli

Coated papers of A4 size were printed to nine
different lightness to be used as surrounds as shown
in the first column of Table 1 as L;. Five other papers
were printed as shown in the second column of Table
1as L:. They were cut to pieces of 2x2 cm? size to
serve test stimuli of the size 2.3° with a view distance
50 cm. Forty-five different stimuli were prepared
altogether. Increment or decrement of the test patch
is defined as AL'= (L; — L) and they are plotted in
Fig. 1 for L;. The abscissa gives L; and the ordinate
AL". Each curve corresponds to different L: A
horizontal dotted line is at AL= 0, or zero contrast,
when no test patch is seen.

Table 1 Lightness of surrounds and tests.

Ls L
1" 31
18 37
30 46
39 60
46 69
61
68
78
86
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2.2 Procedure

The experiment was carried out on a table in a
normal room with ceiling lamps of the daylight type.
The illuminance on the table was 370 Ix. Stimuli were
presented one by one in a pseudorandom order and
subjects assessed the brightness of surround and
test patch by the elementary color naming method.
When all the forty-five stimuli were observed, one
session was over. Six subjects participated in the
experiment, four of them did at Mizokami laboratory
of Chiba university, Japan and two did at Color
Research Center, Rajamangala University of
Technology Thanyaburi, Thailand.

60

—0—T5
——T4
—0—T3
—0—T2
—X—T1
----0line

50

40

30

20

ALY (L{-L3)

-20

230
40

o AN

-60

0 110 2.0 3‘0 410 5l0 610 7.0 6;0 9.0 100
Ls
Fig.1 Lightness increment of paper stimuli plotted
for the lightness of surround.

2.3 Results of the paper experiment

Whiteness of surrounds are shown in Fig. 2,
where the abscissa gives the lightness of surround
L; and the ordinate the whiteness of surroundW;.
Each point is the average of six observers. Points
can be approximated by a liner equation,

W, = 1.13L.— 6.60, [1]

which is in accordance with a previous finding
by Phuangsuwan et al.2, where patches of the size
3x3 cm? were employed. We can conclude that the
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amount of whiteness is linearly related to the

lightness of papers.
100
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L*surround

Fig. 2 Whiteness amount of surround Wy plotted
for the surround lightness with a regression line.

The amounts of whiteness of test patch W, are
shown in Fig. 3, each curve corresponding to a test
patch lightness L: . The short bars attached to
curves of T5 and T1 show SD of six subjects. They
are not small but the shape of all the curves shows a
gradual decrease for larger L;.

Wallach emphasized contrast of the test patch to
the surround in determining the brightness of test
patch?.

100
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60
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40 |

30

20

10

shown in Fig. 4. Five curves correspond different test

patch.
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20
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Luminance Contrast

Fig. 4 The amount of whiteness of test patch W,
plotted for the luminance contrast.

It is clear that a same contrast does not
necessarily give a same W,, not in agreement with
Wallach’s assertion. But we notice that all the curves
have a similar shape feature, a rapid rise, a gradual
rise, and a saturation.

3. Space experiment
3.1 Space stimuli

Bs

Wp

200 cm

7/
T ==
O

ﬁ,cm

0

0 10 20 30 40 50 60

70 80 90 100

«— 86cm————*>+—— 214cm

300 cm

>

Ls

Fig. 3 Amount of whiteness of test patch W, for five
test patches, T1 (bottom) through T5 (top) for

surrounding lightness L;. Short vertical bars
indicate SD of 6 subjects.

So, we replotted data of Fig. 3 for the luminance
contrast C, AL/Lg, where AL=L;-Ls. This luminance
was measured with Konica Minolta CS150 under the
observing situation in the experiment. The results are
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Fig. 5 A scheme of the two-rooms apparatus.

To present space stimuli, a two-rooms technique
was used as shown in Fig. 5. The room was
composed of a subject room and a test room. On the
separating wall a small window W of the size 5x5
cm? was opened through which a subject saw a white
plate WP. W served a test patch, having the visual
angle 2.6° at viewing distance 108 cm. llluminance
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of the subject room and that of the test room were
controlled by fluorescent lamps of the daylight type,
Ls and L, respectively. By controlling them the
luminance of the front wall and of WP were made
equal to the luminance of the surrounds and the test
patch of the paper stimuli, thus giving the same
quantal distribution on the retina of the subject as the
paper stimuli.

Two subjects, CP and MI participated in the
experiment, the authors of the present paper. The
experiment was done similarly as in the paper
experiment in the way presenting stimuli and
responding stimuli by the elementary color naming
method. The subjects repeated five times of
measurement.

3.2 Results of the space experiment

Results are shown by solid symbols and solid
lines in Fig. 6, where the abscissa gives the
luminance of the surround Ls and the ordinate the
amount of whiteness W,. Each curve corresponds to
a test patch, the curve of T1 locating at the bottom.
Dotted lines indicate points of zero contrast. All the
curves seem to converge a point of W, = 100 and
from there they gradually drop down separately.

100

90

80 | &

Whiteness (W)
» n [«2] ~
(=) o o o

w
o

N
o
T

_
o
T

0

0 10 20 30 40 50 60 70 80 90
Luminance (Ls)

Fig. 6 Averaged amount of whiteness of test
stimulus plotted for the surrounding luminance.
Filled symbols are from the pace experiment and
open symbols are from paper experiment. Points
connected by dotted lines indicate zero contrast
between the test stimulus and the surround.
Dashed curves are for the results of paper

experiment.
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Open symbols connected by dashed lines are
from Fig. 3 of the paper experiment. All the curves
are smooth in their shape and do not show any
peculiarity at the zero contrast points as reported by
Heinemann?. Results of both stimuli, space and
paper are quite different in spite of the same quantal
distribution on the retina for stimuli.

Let show the results of space experiment for the
contrast following Wallach’s idea. The results are
shown on the left in Fig. 7 by filled symbols for the
subject Ml and open symbols for CP. Data of both
subjects came close and the averages were taken
for W, as the figure on the right. Different symbols
indicate different test patch. All the data points
construct one curve of a nonlinear power equation®,

Y = a10®x, 2]

In the present case, Y corresponds to Wt and x to
the L contrast C. a and b are some constants.
After applying a nonlinear regression, we got

Wt =98 - 13x10-0-9%C, [3]
which is shown by a solid curve in Fig. 7 right.

4. Discussion and Conclusion

Heinemann reported* that at the point of zero
contrast of stimulus some peculiarity occurred, but in
the present case no such phenomenon occurred as
shown in Fig. 7. Heinemann used the matching
method to assess the brightness of the test patch.
The reference stimulus was composed of only a
patch, while the test stimulus was composed of a test
patch with surround. When the luminance of the
surround becomes higher than the test patch, the
patch begins to appear black, which cannot be
reproduced by the reference stimulus, thus causing
the mercuriality. The present method of the
elementary color naming has no such problem and
did not show the peculiarity. On the other hand, the
elementary color naming method judges the
whiteness in percentage with 100 % as the maximum.
When the luminance of the surround became low the
test patch appeared luminous, but the answer was
still 100 or near to it, thus showing at the lowest Ls
as seen in the space stimuli in Fig. 7. This is one of
the drawbacks of the elementary color naming
method.
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Fig. 7 Left, results of the space experiment from the subject CP (open symbols) and Ml (filled symbols).
Right, The averaged results of two subjects and a nonlinear regression curve

Both data of paper and space can be expressed
by W;-C curves. So, the Wallach’s notion of
emphasizing the contrast is appropriate. But it is so
for the space experiment but for the paper
experiment some other factor should be considered.

Acknowledgement

Four of our students could do part of the
paper experiment at Prof. Y Mizokami’ s lab. of
Chiba University, Japan. We thank her for offering
them the Asia Student Workshop scholarship. We
thank Prof. M Ayama of Utsunokiya University, Japan
to suggest us the nonlinear equation for the results
of the space experiment.

References

1) C. Phuangsuwan and M. Ikeda: Chromatic
adaptation to illumination investigated with adapting
and adapted color, Col. Res. Appl. 43 (2017), pp.
571-579.

2) C. Phuangsuwan, S. Saingsamphun, and M.
Ikeda: Whiteness (W) and lightness (L*) relationship,
J. Col. Sci. Assoc. Jpn. 40 (2016), pp. 157-159.

3) H. Wallach: Brightness constancy and the nature
of achromatic colors. Jr Experimental Psychol, 38
(1948), pp. 310-324.

4) E. G. Heinemann: Simultaneous brightness
induction as a function of inducing- and test-field
luminances, Jr. Exp. Psychol. 50 (1955), pp. 89-96.
5) The nonlinear equation was suggested by M.
Ayama who referred to a paper by Shinoda et al.®)

| 102 |




TA-4

BAERZAE53ALEARKETRE (20224) |

USE OF REPRESENTATIVE GENDER COLOR
FOR TOILET SIGNS

Chanprapha Phuangsuwan

Color Research Center, Rajamangala Univ. of Tech.

Thanyaburi, Thailand

Mitsuo lkeda

Color Research Center, Rajamangala Univ. of Tech.

Thanyaburi, Thailand

Wipada Pumila

Department of Digital Printing and Packaging Technology,

Rajamangala Univ. of Tech. Thanyaburi,, Thailand

Keywords: Representative gender color, Toilet
sign, Distance, Cataract experiencing goggles.

1. Introduction

This research aimed to investigate the advantage
of using representative gender color to the toilet
signs by measuring detection distance. The use of
color for toilet identification has not been practiced in
Thailand as shown in Fig.1 as an example. Pumila et
al. (2019) investigated the color to represent gender
and showed 5PB4/12 (blue) and 7.5RP5/14 (pink) for
male and female, respectively. We further
investigated by printing those colors in the
rectangular to avoid the recognition by shape. The
achromatic stimuli having male and female shape
were included to check the influence of chromatic
and figures of toilet signs. There were two viewing
conditions to observe the toilet signs: with naked
eyes and with cataract experiencing goggles. The
experiment was caried out outdoor. We expect that
the advance of use representative gender color to
toilet sign will be clearly shown.

Fig. 1 Example of toilet signs in Thailand.

2. Experiment

Stimuli
Two pairs of stimuli were prepared, one for figures
and the other for colors by printing them on papers
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as shown in Fig. 2. The figures were printed black,
and their height was 15 cm. The distance between
hands were 6 cm in the male figure and 8.5 cm in the
female figure. As for the color stimulus two colored
rectangles were prepared. The size was 15 x 7 cm
for both male and female, and the color was followed
Pumila et al." 5PB4/12 (L* = 54.36, a* = -6.44, b*
-37.42) for male and 7.5RP5/14 (L* = 52.16, a*
33.2, b* = 2.54) for female. We determined the size
of stimuli by surveying the toilet signs around the
university campus including a supermarket nearby.

Procedure

The experiment was carried on a straight road in
front of the faculty of Mass Communication
Technology, MCT under clear sky, where illuminance
was around 50,000 Ix. The stimulus was presented
one by one (one figure or one color) at a time on the
standing of which height was 135 cm from the
ground as shown in Fig.3. An observer drove a motor
bicycle to move away from stimulus to about 300
meters or until she/she could not detect toilet sign at
all. Then the observer approached the stimulus by
driving a motor bicycle very slowly at about 10 km/hr.
The observer stopped from time to time confirming
whether he/she could detect the gender. If not,
he/she again approached the stimulus and finally
found a point where the stimulus was just detectable
and measured the distance from the stimulus which
was marked on the road and reported it to an
experimenter together with the gender of toilet sign
that observer had seen by a mobile. This method of
obtaining the detectable distance is the method of
limits, but only approaching close to stimulus
direction. After an experimenter recorded the answer
and then changed the stimulus to a male or female
figure or one of the representative gender colors. For
the color stimulus the observer reported the distance
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and color only that he/she detected. The experiment
was carried out both by naked eyes and by eyes with
cataract experiencing goggles. The cataract
experiencing goggles was invented by Obama et al.
of Panasonic co.?2 The goggles transmittance was
54% and haze value was 16%.

Six subjects with normal color vision and good
visual acuity participated in the experiment. The daily
glasses were allowed to use while observer carrying
the experiment. They were students and staff of
RMUTT. There were 4 females and 2 males with
ages range from 20-44 years old. The repetition was
5 times.

Fig. 2 Stimuli used in the experiment:
figures and colors.

Fig. 3 Stimuli used in the experiment:
a figure.

3. Results and Discussion

The detection distance of six observers for figure
and colors were presented in Fig. 4. Upper figure of
Figure 4 shows the detection distance with naked
eyes and below with goggles for figure (open bars),
for blue (filled bars), and for pink color (shadowed
bars). The detection distance of male and female
figures was almost same, here we took the average.
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The ordinate indicates the detection distance in
meters and the abscissa indicates observers by their
initials. The observers are arranged in the order of
the detectable distance for pink with naked.

The result showed clearly that the figures needed
the closest distance for detecting the toilet sign. The
blue color showed slightly longer distance than the
figure sign. The pink color gave longest distance to
detect than any other stimuli. The same tendency
result occurred in the goggles condition. Moreover, it
is clear that detectability decreased with goggles. To
see the advantage of colors to figures, the distance
ratios (colors/figures) were calculated, and the result
is shown in Fig. 5.

Fig. 4 Detecting distances shown by bar graph.
Upper, with naked eyes; lower, with goggles.
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Fig. 5 Distance ratio between figures and colors.

The abscissa indicates observer’s initial, and the
ordinate indicates distance ratio. Opened symbols
were the ratios of naked eyes and filled symbols of
goggles. The ratios were obtained from color divide
by figures (for the colors, an average distance of pink
and blue; for the figures, an average distance of male
and female figures). All the ratios are over unity to
imply that observers could detect te colors stimuli
better than figures stimuli with both normal and
cataract eyes.

Fig. 6 The distance ratio between goggles
and naked eyes.

To see the detectability of each stimulus: pink,
blue and figures, the distance ratio calculated by
distance of goggles divided by distance of naked
eyes were obtained and shown in Fig. 6. The
abscissa indicates the observer’s initial, and the
ordinate indicates the distance ratio. The ratio results
showed variance among observers excepting blue.
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The highest ratio occurred at the pink color except
for the observer JM. The result implies that elderly
people (normally with cataract) can see pink color
well even it locates at far distance. The ratio of blue
color showed lowest compared to others. But if we
use the pink together with blue for the toilet signs,
people can detect the pink color easily to judge it a
female toilet and they will automatically guess
another nearby sign to be male.

5. Conclusion

It was shown that to adopt representative gender
color for toilet is useful for detecting toilet signs for
normal and elderly people. We recommend the
Thailand government to consider improving the toilet
sign by using the color codes as examples shown in
Fig. 7.

Fig. 7 Toilet signs with representative gender colors.
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1. Introduction

Numerous studies'? have examined human
preferences for simple patches of color but is not yet
clear how these abstract color preferences gener-
alize to different object contexts.

The purpose of this study is to investigate and
identify the association between color preferences
and everyday objects. The aim is to identify whether
personal color preferences extend to everyday
products when there are numerous color choices, or
to what degree might an individual want personal
color preference to feature in their everyday objects.

2. Methodology

2-1. Participants

122 Japanese university students (67 female
and 55 male) between the ages of 19 to 24
(M=20.7) participated in this study.

2-2. Procedure

Before the experiment, each participant was
provided with a set of 48 color pencils. The name of
the color pencils was written on them, and partici-
pants were to use those names. The experiment
consisted of the following steps which was done
randomly among the participants:

- Respondents were asked to choose most/least
favorite, happiest/saddest, most beauti-
ful/ugliest, masculine/feminine, warmest/coolest,
brightest/darkest, most powerful/weakest, most
peaceful/chaotic, most modern/old-fashioned,
most formal/casual, most unique/ordinary, soft-
est/hardest, most refreshing/boring, most ele-
gant/unsophisticated color among the color
pencils. They were advised to write the name of
the color pencil as well as use the chosen color
pencil to write the answer.
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- Participants were given detailed realistic draw-
ings of bedroom, car (sports car and SUV),
clothes (women’s night gown, men’s suit, polo
shirt), and kitchen tools (pots, utensils, din-
nerware) and were asked to consider these
items as their own and color them accordingly.
(Due to copyright issues, the figures cannot be

shared in this research paper.)

3. Results

3-1. Color Preferences and characteristics

This section focuses on the step where par-
ticipants had to choose a color for a specific char-
acter and adjective. Due to space, only some of
these are discussed within this research paper. In
addition, please note that only colors selected are
shown in the figures.

As it can be observed from Figure 1, blue and
red hues are among most favorite colors of the par-
ticipants. White, light yellow, and yellow are consid-
ered bright.

Moreover, blue hues are considered mascu-
line, while light carmine and pink are considered
feminine. Lavender and turquoise are considered
the most beautiful colors by the respondents. Lav-
ender is considered elegant as well. Peach and lime
green are considered as peaceful colors.
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Figure 2. Color preferences for bedroom walls, cutlery, men's suits, and women s night gown
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3-2. Preferences for objects

Participants were given realistic drawings of
different items and were asked to consider these
items as their own and color them accordingly. The
results can be seen in Figure 2. As can be observed,
white is the color used the most in the bedroom
walls (P<0.01).

Gray hues, blue hues, and black are colors
used in the men’s suits. These are colors that are
considered masculine and formal. Lavender, tur-
quoise, and pastel blue are colors selected the most
for the night gown. These are colors that are con-
sidered elegant and beautiful. Moreover, gray hues
were used for cutlery. Participants stated that they
like silverware and that’s why they chose these col-
ors.

4. Discussion

The purpose of this study was to identify
whether personal color preferences extend to ob-
jects when there are numerous color choices. It was
observed that participants used colors considered
bright in their bedroom walls. Moreover, more than
60% used white. Similar result was observed in an-
other study® as well. The participants of this study
were Japanese and since Japanese houses are
small, this could be the reason for using bright col-
ors. The night gown was mainly in colors they con-
sider beautiful and elegant, and the suit was in col-
ors they consider masculine and formal. Moreover,
although some participants did choose their favorite
color for the cutlery, but they mainly selected gray
hues as they stated that they like silverware.

Although not featured in this research paper,
but other kitchen tools were in colors they consider
normal for these items. For example, black was se-
lected the most for frying pan. They stated that this
is the best color for heat. White was mainly selected
for plate because they said that white makes food
look delicious. Warm sepia was selected the most
for chopsticks as it resembles the color of wood.
Red was most selected for the sports car. SUV was
in colors they thought is suitable for outdoor activi-
ties.

In sum, it was observed that rather than using
their preferred color for every item, the participants
used colors which they thought were most suitable
for the product.
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