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THE INTERNATIONAL COMMISSION ON ILLUMINATION 

The International Commission on Illumination (CIE) is an organization devoted to international co-operation and exchange 
of information among its member countries on all matters relating to the art and science of lighting.  Its membership 
consists of the National Committees in about 40 countries. 

The objectives of the CIE are: 
1. To provide an international forum for the discussion of all matters relating to the science, technology and art in the 

fields of light and lighting and for the interchange of information in these fields between countries. 
2. To develop basic standards and procedures of metrology in the fields of light and lighting. 
3. To provide guidance in the application of principles and procedures in the development of international and national 

standards in the fields of light and lighting. 
4. To prepare and publish standards, reports and other publications concerned with all matters relating to the science, 

technology and art in the fields of light and lighting. 
5. To maintain liaison and technical interaction with other international organizations concerned with matters related to 

the science, technology, standardization and art in the fields of light and lighting. 

The work of the CIE is carried on by seven Divisions each with about 20 Technical Committees.  This work covers 
subjects ranging from fundamental matters to all types of lighting applications.  The standards and technical reports 
developed by these international Divisions of the CIE are accepted throughout the world. 
A plenary session is held every four years at which the work of the Divisions and Technical Committees is reported and 
reviewed, and plans are made for the future.  The CIE is recognized as the authority on all aspects of light and lighting.  
As such it occupies an important position among international organizations. 
 
LA COMMISSION INTERNATIONALE DE L'ECLAIRAGE 

La Commission Internationale de l'Eclairage (CIE) est une organisation qui se donne pour but la coopération 
internationale et l'échange d'informations entre les Pays membres sur toutes les questions relatives à l'art et à la science 
de l'éclairage.  Elle est composée de Comités Nationaux représentant environ 40 pays. 

Les objectifs de la CIE sont : 
1. De constituer un centre d'étude international pour toute matière relevant de la science, de la technologie et de l'art 

de la lumière et de l'éclairage et pour l'échange entre pays d'informations dans ces domaines. 
2. D'élaborer des normes et des méthodes de base pour la métrologie dans les domaines de la lumière et de 

l'éclairage. 
3. De donner des directives pour l'application des principes et des méthodes d'élaboration de normes internationales 

et nationales dans les domaines de la lumière et de l'éclairage. 
4. De préparer et publier des normes, rapports et autres textes, concernant toutes matières relatives à la science, la 

technologie et l'art dans les domaines de la lumière et de l'éclairage. 
5. De maintenir une liaison et une collaboration technique avec les autres organisations internationales concernées 

par des sujets relatifs à la science, la technologie, la normalisation et l'art dans les domaines de la lumière et de 
l'éclairage. 

Les travaux de la CIE sont effectués par 7 Divisions, ayant chacune environ 20 Comités Techniques.  Les sujets d'études 
s'étendent des questions fondamentales, à tous les types d'applications de l'éclairage.  Les normes et les rapports 
techniques élaborés par ces Divisions Internationales de la CIE sont reconnus dans le monde entier. 
Tous les quatre ans, une Session plénière passe en revue le travail des Divisions et des Comités Techniques, en fait 
rapport et établit les projets de travaux pour l'avenir.  La CIE est reconnue comme la plus haute autorité en ce qui 
concerne tous les aspects de la lumière et de l'éclairage.  Elle occupe comme telle une position importante parmi les 
organisations internationales. 
 
DIE INTERNATIONALE BELEUCHTUNGSKOMMISSION 

Die Internationale Beleuchtungskommission (CIE) ist eine Organisation, die sich der internationalen Zusammenarbeit und 
dem Austausch von Informationen zwischen ihren Mitgliedsländern bezüglich der Kunst und Wissenschaft der Lichttechnik 
widmet.  Die Mitgliedschaft besteht aus den Nationalen Komitees in rund 40 Ländern. 

Die Ziele der CIE sind : 
1. Ein internationales Forum für Diskussionen aller Fragen auf dem Gebiet der Wissenschaft, Technik und Kunst der 

Lichttechnik und für den Informationsaustausch auf diesen Gebieten zwischen den einzelnen Ländern zu sein. 
2. Grundnormen und Verfahren der Messtechnik auf dem Gebiet der Lichttechnik zu entwickeln. 
3. Richtlinien für die Anwendung von Prinzipien und Vorgängen in der Entwicklung internationaler und nationaler 

Normen auf dem Gebiet der Lichttechnik zu erstellen. 
4. Normen, Berichte und andere Publikationen zu erstellen und zu veröffentlichen, die alle Fragen auf dem Gebiet der 

Wissenschaft, Technik und Kunst der Lichttechnik betreffen. 
5. Liaison und technische Zusammenarbeit mit anderen internationalen Organisationen zu unterhalten, die mit Fragen 

der Wissenschaft, Technik, Normung und Kunst auf dem Gebiet der Lichttechnik zu tun haben. 

Die Arbeit der CIE wird in 7 Divisionen, jede mit etwa 20 Technischen Komitees, geleistet.  Diese Arbeit betrifft Gebiete 
mit grundlegendem Inhalt bis zu allen Arten der Lichtanwendung.  Die Normen und Technischen Berichte, die von diesen 
international zusammengesetzten Divisionen ausgearbeitet werden, sind auf der ganzen Welt anerkannt. 
Alle vier Jahre findet eine Session statt, in der die Arbeiten der Divisionen berichtet und überprüft werden, sowie neue 
Pläne für die Zukunft ausgearbeitet werden.  Die CIE wird als höchste Autorität für alle Aspekte des Lichtes und der 
Beleuchtung angesehen.  Auf diese Weise unterhält sie eine bedeutende Stellung unter den internationalen 
Organisationen. 
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The following table provides an overview of the oral presentations and posters presented at 
the conference. The papers are published in the proccedings in consecutive order of 
presentation. Papers that have not been submitted are marked as such (“n.s.”). 

The authors are responsible for the contents of their papers.
 
Please note: For direct access of a paper click on the respective page number.  

Invited Presentations Page 

IT01 Y.Bhg Datuk Ir. 
Ahmad Fauzi bin 
Hasan 

PROMOTING EFFICIENT USE OF ELECTRICAL 
ENERGY - MALAYSIA'S EXPERIENCE 

n.s. 

IT02 George Brainard THE CAPACITY OF LIGHT TO REGULATE 
PHYSIOLOGY AND BEHAVIOR 

n.s. 

IT03 Tran Quoc Khanh LIGHTING QUALITY FOR AUTOMOTIVE LIGHTING 1 

IT04 George Brainard EXPLORING THE POWER OF LIGHT:  FROM 
PHOTONS TO HUMAN HEALTH 

7 

IT05 Thorsten Vehoff CHALLENGES IN OLED DEVELOPMENT: 
HOMOGENEITY AND LIFETIME SCALING BEHAVIOR 

20 

IT06 Martine Knoop LIGHTING QUALITY WITH LEDS 31 

IT08 Janos Schanda WHAT IS COLOUR FIDELITY IN MUSEUM LIGHTING? 36 

IT09 David Sliney ALMOST ALL LAMPS ARE SAFE, BUT SAFETY OF 
NEW LAMPS IS QUESTIONED 

46 

 

Oral Presentations Page 

Lighting Quality with LED Sources Chair: Martine Knoop  

OP01 Yamauchi, Y. et al. DO OLEDS AND LEDS ILLUMINATIONS GIVE THE 
SAME IMPRESSIONS ON SPACE? − INTERNATIONAL 
SURVEY – 

56 

OP02 Li, H. et al. SCALING APPEARANCE IN A ROOM ILLUMINATED 
BY LED SOURCES 

63 

OP03 Zhai, Q.Y. et al. THE IMPACT OF THE LUMINANCE LEVELS AND 
COLOUR TEMPERATURE ON VIEWING FINE ART 
UNDER LED LIGHTING 

73 

OP04 Zhang, J. et al. THE RELATION BETWEEN COMFORTABLE LIGHTING 
AND PERCEIVED GLARE 

82 

OP05 Kirsch, R., Voelker, 
S. 

SOLID STATE LIGHTING IN OFFICES: IMPACT ON 
LIGHTING QUALITY AND ROOM APPEARANCE 

88 

Daylighting Chair: Peter Dehoff  

OP06 Tralau, B., Schierz, 
C. 

THE PREFERENCE OF COLOUR TEMPERATURE 
DEPENDING ON DAYLIGHT AND WEATHER 

96 
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SPACES AND PERCEPTION 

103 

OP08 Favero, F. et al. NATURAL EXPERIMENT ON THE EFFECT OF 
ARTIFICIAL LIGHTING AND DAYLIGHT 

113 

OP09 Iwata, T. et al. EVALUATION ON VISUAL ENVIRONMENT IN A FAST 
FOOD RESTAURANT EQUIPPED WITH DAYLIGHT 
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120 

OP10 Knoop, M. ANALYSIS OF SPATIALLY RESOLVED 
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130 

OP11 Hertog, W. DAYLIGHT ASSISTED INDOOR LIGHTING n.s. 
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OP12 David, A. et al. WHITENESS METRIC FOR LIGHT SOURCES 140 

OP13 Wei, M. et al. BLUE-PUMPED LEDS FAIL TO RENDER WHITENESS 150 

OP14 Luo, M. et al. SPECIFICATIONS FOR THE CHROMATICITY OF 
WHITE LIGHT SOURCES 

160 

Roadway and Street Lighting (1) Chair: Yandan Lin  

OP15 Gibbons, R., 
Lutkevich, P. 

THE IMPACT OF LIGHTING LEVEL ON VEHICLE 
SAFETY 

n.s. 

OP16 Fotios, S. et al. LIGHTING FOR PEDESTRIANS: WHAT ARE THE 
CRITICAL VISUAL TASKS? 

164 

OP17 Hagio, T. et al. RELATIONSHIP BETWEEN UNIFORMITY AND 
DISCOMFORT FOR TUNNEL INTERIOR LIGHTING 

174 

Lighting and Health (1) Chair: David Sliney  

OP18 Price, L.L.A., 
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THE FIRST INTERNATIONAL WORKSHOP ON 
CIRCADIAN AND NEUROPHYSIOLOGICAL 
PHOTORECEPTION, 2013: A PHYSICIST’S 
PERSPECTIVE ON THE CONSTRUCTION OF 
STANDARD UNITS 

182 

OP19 Mou, T. et al. EVALUATION OF SPECTRORADIOMETER 
PERFORMANCE FOR APPLICATION OF 
PHOTOBIOLOGICAL SAFETY ASSESSMENT OF 
LIGHTING PRODUCTS 

186 

OP20 Sullivan, J., Donn, 
M. 

A REVIEW OF MEASURES THAT MAY BE USED TO 
EXAMINE THE EFFECTS OF DAYLIGHT ON PEOPLE 

n.s. 

Colour Quality (2) Chair: Janos Schanda  

OP21 Ohno, Y., Fein, M. VISION EXPERIMENT ON ACCEPTABLE AND 
PREFERRED WHITE LIGHT CHROMATICITY FOR 
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192 

OP22 Liu, X.Y. et al. INVESTIGATING OBSERVER VARIABILITY FOR 
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200 

OP23 Mizokami, Y. et al. EVALUATION OF LED LIGHTING QUALITY BASED ON 
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206 

OP24 David, A. COLOUR FIDELITY EVALUATED OVER LARGE 
REFLECTANCE DATASETS 

213 
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OP25 Lai, D. et al. INFLUENCE OF LIGHT SOURCE LUMINANCE ON 
DISCOMFORT GLARE FROM LED ROAD LUMINAIRES 

220 

OP26 Saraiji, R. DOMINANT CONTRAST AND VERTICAL 
ILLUMINANCE FOR PEDESTRIAN ILLUMINATION 

228 

OP27 Porsch, T. et al. MEASUREMENT OF THE THRESHOLD INCREMENT 
(TI) IN ROAD LIGHTING BASED ON USING ILMD 

237 

OP28 Webb, A. et al. TRANSPORT SIGNALLING IN FOG:TECHNIQUES 
FOR EXPLORING LED REPLACEMENTS FOR 
MISSION CRITICAL TASKS. 

n.s. 

Lighting and Health (2) Chair: David Sliney  

OP29 Pan, J. et al. KEY ASPECTS FOR PHOTOBIOLOGICAL SAFETY 
MEASUREMENT 

244 

OP30 Wang, Y.T. et al. MEASURING DISCOMFORT GLARE OF MOTION 
PICTURES ON RGB LED BILLBOARD AT NIGHT  

n.s. 

OP31 Hao, L. et al. EXPERIMENTS ON HEALTHY LIGHTING AND THE 
TENTATIVE APPLICATION OF LEDS AT CHINESE 
ANTARCTIC STATIONS 

253 

OP32 Säter, M. ECO LIGHTING DESIGN PROCESS 259 

Colour Quality and Mesopic Vision Chair: Ronnier Luo  

OP33 Bodrogi, P. et al. COLOUR APPEARANCE OF MESOPIC RELATED 
COLOURS AT 0.3, 1, 3 AND 10 CD/M2: VISUAL 
MAGNITUDE ESTIMATION AND MODELLING 

266 

OP34 Uchida, T., Ohno, 
Y. 

ANGULAR CHARACTERISTICS OF THE 
SURROUNDING LUMINANCE EFFECT ON 
PERIPHERAL ADAPTATION STATE IN THE MESOPIC 
RANGE 

273 

OP35 Lin, Y. et al. A PILOT STUDY OF THE PHYSIOLOGICAL 
MECHANISM OF THE GLARE CAUSED BY LED 
BASED ON THE FLUCTUATION OF THE ELECTRO-
OCULOGRAM 

281 

OP36 Tsai, Y.C. et al. TOWARDS A SYSTEM FOR DIGITAL 
QUANTIFICATION OF COLOUR DISCRIMINATION 
AND COLOUR DEFICIENCY 

287 

OLED for Lighting Chair: Tony Bergen  

OP37 Yamauchi, Y. et al. EFFECTS OF THE POSTURE OF OLED PANELS ON 
THE FLUX MAINTENANCE 

294 

OP38 Gerloff, T. et al. COLOUR RENDERING PROPERTIES OF OLED 
SPECTRA 

n.s. 

OP39 Park, S. et al. SELF-SCREENING CORRECTION FOR LARGE-AREA 
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MATCHED TO THEIR SPATIAL DISTRIBUTION IN AN 
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Lighting Design Chair: Yoshiki Nakamura  

OP40 Zaikina, V. et al. NEW MEASURES OF LIGHT MODELLING 298 
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337 
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OP53 Corell, D. et al. LUMINOUS FLUX AND COLOUR MAINTENANCE 
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