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In naam van alle leden 

van de onderzoeksgroep 

Laboratorium voor 

Lichttechnologie heet ik 

iedereen hier aanwezig  

welkom

• de decaan

• de collega's van KU Leuven

• de collega’s van Odisee

• de oud-collega’s

• de con-collega’s op andere universiteiten

• de andere kenniscentra

• de bedrijven

• de steden en gemeentes

• de cursisten van de specialisatiecursus

• de leden van Groen Licht Vlaanderen

• de sprekers

• de sympathisanten

• de familieleden
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Een technische blik 
op EU-regelgeving

Kars-Michiel H. Lenssen

Technical Manager

25 jaar Laboratorium 
voor Lichttechnologie,
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kars-michiel.lenssen@lightingeurope.org

linkedin.com/in/kars-michiel-lenssen

https://www.linkedin.com/in/kars-michiel-lenssen


My background

Kars-Michiel Lenssen
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• Ph.D. in applied physics

• 25+ years in corporate research

• Lighting topics included: 

o Smart windows

o HCL, in particular in homes, incl. user studies with data acquisition

o Disinfection lighting, incl. visible light disinfection (405 nm) and far-UV (222 nm)

• Initiated & led many (European) cooperation projects

place European cooperation centrally LightingEurope!

EC building REA, Brussels, from wikimapia.org Signify Turnhout



Our Members
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Our Members
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Organisation
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EU Ecodesign Directive 

– preparing 2024 

revision

01



Ecodesign Directive revision 1/2
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Revision scheduled for 2024/2025, but necessary to start preparations now

Therefore, this year LightingEurope has started two actions in parallel:

1. A Taskforce about high-level goals

2. Discussing & defining proposals for Art.9 in WG Sound Product Rules

Starting points: simplicity, clear definitions, focus on LED (not traditional light 

technologies), avoid mandatory third-party certification, etc.



Ecodesign Directive revision 2/2
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Art.9:

a. setting more stringent energy efficiency requirements for all light source types, in particular for non-
LED light source types, and for separate control gears

b. setting requirements on lighting control parts

c. setting more stringent requirements on flicker and stroboscopic effects, while extending them to 
separate control gears;

d. setting requirements on dimming, including the interaction with flicker

e. setting more stringent requirements on (networked) standby power;

f. lowering or abolishing the power bonus for colour-tuneable light sources and removing the 
exemption for high colour purity

g. setting lifetime requirements

h. setting improved information requirements concerning lifetime, including for control gears

i. substituting the CRI colour rendering metric by a more adequate metric

j. verifying the adequacy of lumen as a stand-alone metric for the quantity of visible light

k. the exemptions

l. setting additional resource efficiency requirements for products in accordance with the principles of 
the circular economy, especially concerning the removability and exchangeability of light sources and 
control gears.



Evaluation of the New 

Legislative Framework

02
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• The New Legislative Framework (NLF) “aims to 

improve the internal market for goods by 

improving market surveillance and boosting the 

quality of conformity assessments”. 

• Because of the ongoing technological 

developments, the European Commission has 

started an initiative to evaluate whether the NLF 

remains fit for purpose in a digital and circular 

economy (of which market surveillance is 

excluded from the scope). 

• As part of this evaluation a Public Consultation 

was held, Industrial products - evaluation of the 

new legislative framework (europa.eu). 

Evaluation of the 

New Legislative Framework 1/2

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12654-Industrial-products-evaluation-of-the-new-legislative-framework_en


Evaluation of the

New Legislative Framework 2/2
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In LightingEurope’s feedback it was emphasized that

• the NLF is generally working well and therefore the existing situation should 

be kept as much as possible without amendments to the regulatory 

framework; 

• costs should be reduced; 

• harmonization of regulations and legislations provides great benefits and 

helps saving costs for companies; 

• the lack of effective market surveillance negates reaching the aims of the 

NLF, for example adequate protection of end-users and the environment. 

A proposal from the European Commission is expected soon.

Note that the revision can potentially have large impact on business, e.g. 

mandatory third-party certification.



Review of the Green 

Public Procurement

criteria Buildings
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Review of the GPP criteria Buildings 1/2
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Europe's public authorities are major consumers. By using their 

purchasing power to choose environmentally friendly goods, services 

and works, they can make an important contribution to sustainable 

consumption and production, which is called Green Public 

Procurement (GPP) or green purchasing.



Review of the GPP criteria Buildings 2/2
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• Review of the Green Public Procurement criteria for Buildings has started.

• Expand the scope to other types of buildings purchased and/or maintained 

by public authorities, in particular schools and social housing. 

• Interconnected with SPI, EPREL, EU Renovation Wave, Level(s), EU 

Taxonomy, etc.

• 7 themes have been defined; most relevant for the lighting industry are:

o “Design for indoor environmental quality” 

o “Biodiversity” 

o “Building energy design”.

• Opportunity to advocate some topics such as a better indoor environmental 

quality and automatic lighting control systems.



EU Sustainability

Policies & Rules
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Overview of EU Sustainability 

Initiatives
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Requirements 
Ecodesign for 
Sustainable 

Products 
Regulation

Empowering 
Consumers 

(consumer rights & 
unfair communication 

practices)

Substantiating 
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Right to Repair
Construction 

Products 
Regulation

EU Green 
Taxonomy 

Green Public 
Procurement



Ecodesign for Sustainable Products 

Regulation (ESPR)
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Information Obligations

SCIP EPREL
DPP

Registry
DPP

Energy 
Label

New 
label / 
score 

WEEE 
Registries



Further Links
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- EPREL public portal is online since  28 March EPREL Public 
website (europa.eu)

- A verification of the identity of the supplier has been put in place.

- Suppliers need to use an electronic seal issued by a Qualified 
Trust Service Provider (QTSP) .

- A guide has been made by the EU Commission Product 
database | European Commission (europa.eu)

- It appears to be time-consuming and complex to acquire a 
qualified e-seal (in particular in certain countries).

- Already now, when a QR-code is scanned and there is no 
qualified e-seal, the message appears “This model is from a 
supplier that has not been verified yet”.

European Product Registry for Energy 

Labelling (EPREL) – Electronic Seal

https://eprel.ec.europa.eu/screen/home
https://eprel.ec.europa.eu/screen/home
https://eprel.ec.europa.eu/screen/home
https://urldefense.proofpoint.com/v2/url?u=https-3A__esignature.ec.europa.eu_efda_tl-2Dbrowser_-23_screen_search_type_2&d=DwMGaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=56EZ6eJxx0rwYL8ztEfOB5EbauQliTy2aijMGhk2B-A&m=JW3tqNMRN3T6yfuBQoS51om5DR13JRBWCo5-6uhcF6c&s=9xaMRlTV3TQxGugqWsDCVrGt315MYExhSTa-kt453yc&e=
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-ecodesign/product-database_en


EPREL supplier verification process
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• What is the supplier verification process on EPREL?

• What is a digital seal and how do I get one? 

• How to go through the verification process in the database

Link to event page and recording

https://www.lightingeurope.org/events/653-eprel-live-demonstration-of-the-supplier-verification-process
https://www.lightingeurope.org/events/653-eprel-live-demonstration-of-the-supplier-verification-process
https://www.lightingeurope.org/events/653-eprel-live-demonstration-of-the-supplier-verification-process


THANK YOU

Follow us

www.lightingeurope.org

Kars-Michiel H. Lenssen

Technical Manager

kars-michiel.lenssen@lightingeurope.org

linkedin.com/in/kars-michiel-lenssen

https://www.linkedin.com/in/kars-michiel-lenssen
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‘Intelligent Lighting 
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Ingrid Heynderickx, Scientific Director ILI

A reinforcing collaboration

Light & Lighting Laboratory in ILI



What is the Intelligent Lighting Institute?

ILI is

• a Dutch/Flemish platform of academic scientists (currently TU 

Eindhoven, TU Delft and KU Leuven are involved)

• focusing on research for intelligent lighting system solutions

• collaborating on research projects and education

• organizing regular events to bring our knowledge to the outside 
world

• mission to become the expert center on intelligent lighting for 
Western Europe

31
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ILI’s Mission

Build and apply knowledge 
enabling Intelligent Lighting 

Solutions that not only 
guarantee high-quality 

illumination, but also add value 
beyond illumination.

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=AHeKRp69LU84wM&tbnid=WVdW7G67sGzQbM:&ved=0CAUQjRw&url=http://www.tue.nl/onderzoek/kolom-2/onderzoeksinstituten/intelligent-lighting/&ei=CxoQUZjjKcWxywH8mICQAQ&bvm=bv.41867550,d.d2k&psig=AFQjCNFfVeH_p3_P6M4gAqKEouTPIi6Ylg&ust=1360096132745782
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=AHeKRp69LU84wM&tbnid=WVdW7G67sGzQbM:&ved=0CAUQjRw&url=http://www.tue.nl/onderzoek/kolom-2/onderzoeksinstituten/intelligent-lighting/&ei=CxoQUZjjKcWxywH8mICQAQ&bvm=bv.41867550,d.d2k&psig=AFQjCNFfVeH_p3_P6M4gAqKEouTPIi6Ylg&ust=1360096132745782
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ILI’s Composition
Size: 
- 9 full professors
- Around 15 assistant/associate 

professors
- Around 40 PhD-students

Departments involved: 

@TUe: Applied Physics, Built 
Environment, Electrical Engineering, 
Industrial Design, Industrial Engineering 
& Innovation Sciences, Mathematics & 
Computer Science

@TUD: Industrial Design

@KUL: Electrical Engineering
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L&LL has very relevant expertise in the fields of

 Color perception and appearance

 Metrology: extended measurement facilities

There are options for further collaboration in the areas of:

 Indoor lighting

 Optical Design

ILI: Collaboration with L&LL
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• The quality of the world’s future strongly depends 
on our ability to create liveable and sustainable 
environments.

• Lighting plays an essential role in these 
environments, including personal, professional 
and public spaces.

• It has validated impact on our health, our well-being, our efficiency and our 
safety, and it enables healthy food production, as such having tremendous 
impact on the economy. Hence, lighting is more than merely illumination.

• Thus, the future needs unobtrusive, energy efficient, intelligent lighting 
solutions that bring value beyond illumination.

ILI’s Vision
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Energy efficiency:
- Low power wireless sensor networks and communication
- Indistinguishable combinations of daylight and artificial light

Intelligence: 
- Backbone of the Internet of Things, collecting and using data
- Monitoring environments and acting accordingly (adaptive)

Unobtrusiveness: 
- Without user interference always the optimal lighting
- Unobtrusively affecting people

ILI’s Vision

Value beyond illumination: 
- Health and well-being, safety, cognitive performance, crowd management, …
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Along three program lines:

 Light by Design

 Bright Environments

 Sound Lighting

Including various levels of the lighting 
value chain

ILI’s Programs
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ILI: Light by Design

Mission:
Designing high-quality optical components of a lighting 
system, essential for energy efficiency and unobtrusiveness 
(i.e., having the exact amount of required light at the right 
position).

Challenges:

 Optical design methodologies: More efficiency in or alternatives for ray-tracing

 Modeling optical phenomena in the range relevant for LED lighting: For example, 
modeling scattering for medium diffusing material

 Characterization of optical components: New tools for the characterization of complex 
(plastic) optical components (e.g., sub-millimeter surface profiling)
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Mission:
Designing lighting systems including sensors, 
communication and computation that enable 
energy efficiency and intelligence, and 
function error free in order to be unobtrusive 

Challenges:

 Defining a framework for IoT lighting

 Enabling reliable communication and connectivity in low bandwidth and low energy 
wireless networks of large size

 Adequate light delivery

 Defining methods to optimize Quality of Service in Lighting Network

ILI: Bright Environments
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Mission:

Create added value with light to human 
functioning and well-being through 
experience-based research

Challenges:

 Personalized, context-dependent high-quality lighting

 Emotions and social experiences

 Moving from functional to efficient and healthy (professional) environments

 Optimal lighting in the built environment: indoor as well as outdoor

ILI: Sound Lighting
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Wie doet het licht uit? 

An Moors
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WIE DOET HET LICHT UIT?

An Moors , Senior Category Manager @ Cebeo nv
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KENNIS - KENNIS – KENNIS……….
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Janet Turner London 1994… 
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Will have no more 

worries…
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Digihub: test before

invest

Christel Geltmeyer

VOKA Oost-Vlaanderen

25 jaar Laboratorium voor Lichttechnologie

6 september 2022



Voka DigiHub : test 
before invest

Gent, 6 september 2022



Voka: Facts & Figures

18.000 

leden-ondernemingen vormen samen 

Voka.

65% 

De leden van Voka staan in voor 65% 

van de private werkgelegenheid in 

Vlaanderen. 

70% 

De leden van Voka zijn goed voor 70% 

van de toegevoegde waarde in 

Vlaanderen.

80%

De leden van Voka vertegenwoordigen 

80% van de export in Vlaanderen.



“Ons doel is om jou te 

laten groeien, samen met alle 

ondernemers,

voor meer welvaart en welzijn 

in Vlaanderen.”

Wouter De Geest 

voorzitter Voka



VERDEDIGEN

VERENIGEN

VERSTERKEN



VOKA IS EEN STERKE EN 

INVLOEDRIJKE STEM IN 

VLAANDEREN EN HEEFT 

NAUWE CONTACTEN MET 

POLITICI OP HET HOOGSTE 

NIVEAU. 

Voka verdedigt

ALS GROOTSTE EN MEEST 

REPRESENTATIEVE 

WERKGEVERSORGANISATIE IS 

VOKA EEN BETROUWBARE 

PARTNER VOOR DE OVERHEID.

WE ORGANISEREN EEN 

PERMANENTE DIALOOG MET 

OVERHEID EN POLITICI.



HEEL HET JAAR DOOR KUN JE 

ONZE EXPERTEN 

CONTACTEREN VOOR 

GEPERSONALISEERD ADVIES.

Voka versterkt

VOKA HEEFT EEN UITGEBREID 

EN DIVERS AANBOD VAN 

OPLEIDINGEN, MET 

ONDERWERPEN GAANDE VAN 

INTERNATIONAAL 

ONDERNEMEN OVER 

ECODESIGN TOT 

CYBERSECURITY.

WIL JE JE ZAAK OPSTARTEN, 

UITBREIDEN OF 

INTERNATIONALISEREN: WE 

HELPEN JOU VAN CONCEPT 

TOT REALISATIE.



VOKA ORGANISEERT ELK JAAR 

ZOMERSTAGES VOOR POLITICI 

IN ONZE BEDRIJVEN.

Voka verbindt

TIJDENS DE VOKA OPEN 

BEDRIJVENDAG OPENEN 

BEDRIJVEN HUN DEUREN VOOR 

HET BREDE PUBLIEK.

HEEL HET JAAR DOOR 

ORGANISEERT VOKA 

NETWERKACTIVITEITEN WAAR 

ONDERNEMERS ELKAAR 

ONTMOETEN EN VAN ELKAAR 

LEREN.



Digihub



Wat

• Pilootproject dat loopt over 2 jaar (opstart mei 2021)

• Voor KMO’s (innovatievolgers) 

• Toepassing van nieuwe digitale technologieën 

• Ruimte voor experiment en testing

• Test before invest

• In elke Vlaamse provincie één uniek aanspreekpunt

• Laagdrempelige aanpak 

• Neutraal klankbord, matchmaking en ondersteuning op maat

• Connector naar de geschikte (kennis-)partners

• KMO mag rekenen op 70% subsidie (Europa & Vlaanderen) 
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vTest bevore

investUniek partnership



Voorbeeldcases

 Gemakkelijker taken of handelingen loggen via 

laagdrempelige registratie

Sensorengebruik testen in machines/ productie (i.f.v. 

kwaliteit/ onderhoud/…) 

 Sensoren in producten (service model)

 Data capteren/ linken/ optimaliseren

 Repetitieve taken automatiseren > efficiëntie en 

controle verhogen

 Medewerkers beter en sneller coachen en begeleiden 

met nieuwe technieken



Aanpak



Meer info

https://www.voka.be/digihub

Volledig aanbod: 

http://www.voka.be/digitaliseren

https://www.voka.be/digihub
http://www.voka.be/digitaliseren


Specialisatiecursus Verlichting

Proclamatie

KU Leuven Getuigschrift 
Verlichtingsdeskundige

Catherine Lootens

ESAT/Light&Lighting Laboratory, KU Leuven, BE

25 jaar Laboratorium voor Lichttechnologie

6 september 2022





Promotie 2021-2022

• Modulaire opleiding

• 8ste editie – gestart in 2006

o Ondertussen meer dan 150 cursisten

• Eerste keer met KU Leuven ‘getuigschrift 

Verlichtingsdeskundige’

• 18 cursisten,  12 getuigschrift , anderen attest

• Alfabetische proclamatie

• Proficiat aan deze ‘Verlichtingsdeskundigen’, promotie 

2022-2023



Deze cursisten mogen naar voor komen

Voornaam Naam Bedrijf

Simon Berten INTI - house of light

Nils De Laeter A Light Balance

An Devriendt IDEWE

Wim Dierckx INI.Pand

Rik Dryepondt ConfDomotics

Hannes Houtekier Fluvius

Mario Liekens ABB

Mike Milonton Ledealight

Oona Op de Weerdt Kreon

Liesbeth Peeters KU Leuven

Tom Peeters Helvar

Jonas Phlypo INTI - house of light





Specialisatiecursus start uitzonderlijk 

terug dit jaar op 12/09



Aan alles komt een eind

Peter Hanselaer

ESAT/Light&Lighting Laboratory, KU Leuven, BE

25 jaar Laboratorium voor Lichttechnologie

6 september 2022
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Helderheid van een lichtbron: 

op zoek naar een model

Brightness of a light source:

finding a model

Peter Hanselaer



Why predicting the

brightness of a light source?
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Why is it important to control brightness? 
Safety, readability, visibility, contrast, comfort, glare



How to investigate

brightness?



blablabla

91

Can we predict which brightness one will perceive?
Colour Appearance Model (CAM)

How? 
Optical measurement versus observers opinion



Brightness is related

to . . .



Brightness is related to . . . 
Photometric quantities

93
van den Berg T J T P, Franssen L and Coppens J E Ocular Media Clarity and Straylight. 

In: Darlene A. Dartt, editor. Encyclopedia of the Eye, Vol 3. Oxford: Academic Press; 2010. pp. 173-183.

Intensity (cd)?

Luminance L(cd/m2)?

Luminous flux  (lumen)?

E at the cornea (lux)?

E at the retina Eret(lux)?

(cones and rods)

ret
E .

ret pupil
E L A:
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Less light enters the eye

E at the retina 

identical

Luminance

identical

Brightness is related to . . . 
Luminance

Independent of distance??? 

BUT

image area is smaller
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Brightness is related to . . . 
Luminance



However . . .

Complication. . .
Complication. . .

Complication. . .
Complication. . .

Complication. . .
Complication. . .



Complication 1:

colour saturation effect
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60 cd/m² 218 cd/m²=

Colour saturation effect 
Helmholtz-Kohlrausch

CAM18sl 
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European standard EN 12966 for Variable Message Signs

Colour saturation effect 
Application: Variable Message Signs



Complication 2:

non-linearity
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CAM18sl 
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One of the reasons: pupillary

light reflex

• Dim environments: pupil

dilation

• Bright environments: pupil

constriction

.
ret pupil

E L A:

Non-linearity
Pupil diameter
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Non-linearity
Pupil diameter

Pupil diameter driven by

luminance?

.
ret pupil

E L A:

Also impact of colour 

for equal luminance

CAM18sl 



Complication 3:

impact of background 



L= 60 L=60 L= 60

Effect of Background
Impact on perceived brightness

105

105
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106
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1 10 1000100 10 000
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CAM18sl 



Complication 4:

position in the field of 

view
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Reduced sensitivity away from the fovea

(cfr Guth position index in UGR)

Position in the field of view 
Reduced responsitivity

CAM18sl 



Complication 5:

age of the observer
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Age of the observer
Blue light sensitivity

Young and old observers are asked to make brightness match 

between red and blue source

Older observers are less sensitive to blue (lens 

absorption)

Other eye responsivities needed

CAM18sl 



Complication 6:

size of the stimulus
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Size of the source 
Brightness

Moderate brightness increase with size of the source

CAM18sl 



The way forward:

• Image as input

• Spectral information

• Physiological inspired

• Comprehensive
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Hyperspectral

Pupil Transmittance Scattering Eccentricity

The way forward
Roadmap



Hue, brightness, saturation

Glare, contrast, visibility&readability thresholds

Age

Temporal (flicker, . . .)

115

Rod and cone absorption Compression and adaptation Neural network

The way forward
Roadmap

From CAM to LAM (Lighting Appearance Model)
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Epilogue
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Dank / Thank you

Epilogue
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Helmholtz-Kohlrausch effect: for the same luminance, the

higher the saturation, the higher the brightness!!??

Colour saturation effect 
Helmholtz-Kohlrausch



Slotwoord
door onze supporter van het eerste 

uur

Marc De Taevernier

Angoma

25 jaar Laboratorium voor Lichttechnologie

6 september 2022




