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This Technical Report has been prepared by CIE Technical Committee 1-80 of Division 1
"Vision and Colour” and has been approved by the Board of Administration as well as by
Division 1 of the Commission Internationale de I'Eclairage. The document reports on current
knowledge and experience within the specific field of light and lighting described, and is
intended to be used by the CIE membership and other interested parties. It should be noted,
however, that the status of this document is advisory and not mandatory.

Ce rapport technique a été élaboré par le Comité Technique CIE 1-80 de la Division 1 "Vision
et Couleur" et a été approuvé par le Bureau et Division 1 de la Commission Internationale de
I'Eclairage. Le document expose les connaissances et I'expérience actuelles dans le domaine
particulier de la lumiére et de I'éclairage décrit ici. Il est destiné a étre utilisé par les membres
de la CIE et par tous les intéressés. |l faut cependant noter que ce document est indicatif et
non obligatoire.

Dieser Technische Bericht ist vom Technischen Komitee CIE 1-80 der Division 1 "Sei en 'nd
Farbe" ausgearbeitet und vom Vorstand sowie Division 1 der Commission Inte na‘ionc'e de
I'Eclairage gebilligt worden. Das Dokument berichtet iber den derzeitigen Stand .=s V.issens
und Erfahrung in dem behandelten Gebiet von Licht und Beleuchtung; es ist zur Ve.wendung
durch CIE-Mitglieder und durch andere Interessierte bestimmt. Es sollte judoch beachtet
werden, dass das Dokument eine Empfehlung und keine Vorschrift ist.

Any mention of organizations or products does not imply endc:seaant vy the CIE. Whilst
every care has been taken in the compilation of any lists, up to t. e tine of going to press,
these may not be comprehensive.

Toute mention d'organisme ou de produit n'implique pas une pi2férence de la CIE. Malgré le
soin apporté a la compilation de tous les documents jusqu 2 Iz mise sous presse, ce travail ne
saurait étre exhaustif.

Die Erwdhnung von Organisationen oder Erzeugrissen bedeutet keine Billigung durch die
CIE. Obgleich grofe Sorgfalt bei der Erstellung von Verzeichnissen bis zum Zeitpunkt der
Drucklegung angewendet wurde, besteht die Moclichkeit, dass diese nicht vollstdndig sind.
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GUIDANCE TOWARDS BEST PRACTICE IN PSYCHOPHYSICAL PROCEDURES
USED WHEN MEASURING RELATIVE SPATIAL BRIGHTNESS

Summary

This report reviews evidence for the procedures and other factors of experiments carried out
to investigate relative spatial brightness, making recommendations of those aspects that
ought to be considered as essential, or at least desirable, for best practice. These factors
include the size and complexity of the visual field employed in trials, evaluation mode
(separate, simultaneous, sequential or successive) and experimental biases associated with
selection of stimulus range and response mode. Some of the issues raised will be considered,
by some, to be obvious and already standard practice: unfortunately such awareness is not
widespread. This report hence serves as a guide for those planning experiments to
investigate spatial brightness. The proposals are presented as recommendations ancd:.no. as
compulsory. The report identifies those issues for which further research is desirable.

GUIDE DE BONNES PRATIQUES CONCERNANT LES PROCEDURES
PSYCHOPHYSIOLOGIQUES UTILISEES LORS DE LA MESURE DE L)\
LUMINOSITE SPATIALE RELATIVE

Résumé

Ce rapport examine les procedures et autres facteurs exparimeriaux pratiqués lors de
I'investigation de la luminosité spatiale afin d’en tirer aus recommendations quant aux
aspects essentiels, ou tout du moins désirables, apteit < constituer la meilleure des
pratiques. Ces facteurs incluent la taille et la complexiié a>s champs de vision employés dans
les items expérimentaux, les modes d évaluation (stnard. sunultané, sequential ou successif)
et les biais expérimentaux associés a la sélection. acv I'etendue des stimuli et le mode de
réponse. Certains des problemes abordés pourroat paraitre triviaux, mais, malheureusement,
ce savoir n“est pas encore diffusé de maniére optii.:=ie. Ce rapport sert donc de guide a tous
ceux qui projettent d’experimenter dans le domaine de la luminosité spatiale. || donne un
ensemble de recommendations dont le ca.actcre n’est pas obligatoire, et il identifie les
problémes qui mériteraient davantage d= roci.2rche.

LEITFADEN ZUR OPTIMALE.| VORGEHENSWEISE BEI PSYCHOPHYSISCHEN
VERFAHREN ZUR MESSU i3 RELATIVER RAUMLICHER HELLIGKEIT

Zusammenfassung

Dieser Bericht gibt Einvicht in Verfahren und andere Einflussgréfien bei Experimenten zur
Untersuchung relativee rdumlicher Helligkeit, und gibt Empfehlungen hinsichtlich jener
Gesichtspunkfe, die als wesentlich oder zumindest wiinschenswert angesehen werden sollten.
Diese Einflustardisen schlieBen die GréRe und Komplexitat des in Versuchen verwendeten
Sehfeldes, uie Bewertungsmethode (separat, simultan, sequentiell oder sukzessiv), sowie
experinm.2ntelle Tendenzen, die mit der Auswahl des Reizbereichs und der Antwortmethode
zvsainmenhangen, ein. Einige der aufgeworfenen Sachverhalte werden von einigen Lesern
als ~ffencichtlich und als gegenwartige Standardpraxis betrachtet werden, aber leider ist
sc'che Erkenntnis nicht weit verbreitet. Dieser Bericht dient deshalb als Leitfaden fir jene, die
oxperimente zur Untersuchung raumlicher Helligkeit planen. Die Vorschlage sind als
Ernpfehlungen anzusehen und nicht verpflichtend. Der Bericht stellt die Themen heraus, fir
die weitere Forschung wiinschenswert ist.
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Recommendations

This report presents recommended guidance for procedures used to compare spatial
brightness under different sources of light. Some of these items are essential, others may be
considered desirable. The body of this report describes the reasons for making these
recommendations.

i) Recommended requirements

Procedure Recommended requirements
e counterbalance position of the visual scenes (e.g. left and right)
e counterbalance application of luminance adjustment
Matching ¢ commence luminance adjustment from high and low initial settings
¢ include null-condition trials
e present visual scenes in all-possible-pairs
e counterbalance position
Discrimination e present visual scenes in all-possible-pairs
¢ include null-condition trials
e use multiple stimulus ranges
¢ use high and low anchors (initial illuminance sztti 9s)
Adjustment e use repeated trials to check internal consistenc.
Note: further work is required to clarify bast | ractice for using this procedure
—see7.2
e consider the number of response points — two issues are the presence /
absence of a neutral point (i.c. odd vseven ranges) and that the number
Rating of response points and numher »f siimulus magnitudes should be similar
e use repeated trials to check intrrnal consistency
e present pre-experimental sicuards to anchor the response range

ii) Data to be collected and reported

Characteristics of test participants:

Sample size and summary «f agc, gender and ethnicity.

Normal colour vision {=crcened using the Ishihara Test under daylight or a daylight
simulating source). r - lassification of colour deficiency is required then a further test
is required such as 'ie "arnsworth-Munsell 100 hue test.

Whether the t2<t participants were naive or expert.

Apparatus characterictics:

Proce.'ure and apparatus.

Lamp <characteristics: spectral power distribution (SPD) in the form of numeric data or
vraphs, an indicator of the colour of the light source (e.g. correlated colour
temperature (CCT) and/or chromaticity) and of the colour appearance of objects
viewed under the light source (e.g. colour rendering index (CRI) or some other metric
that may be proposed in the future), and other proposed metrics such as S/P-ratio.

Characteristics of the visual scene (e.g. types and reflectances of surfaces and/or
objects).
Luminances in addition to illuminances where horizontal illuminance is the target
variable.

Luminance/illuminance uniformity if using homogeneous scenes. If using complex
scenes (such as a room for example) report the highest contrast or luminance range
or show pseudo colour scene luminance image.
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Type of photometric meters used and confirmation of calibration to national standard.
Practice trials (number of trials and scenes observed).

Unintended variations of light settings during the experiment, e.g. the range of CCT
variation or MacAdam ellipses. This may be particularly necessary when using LEDs.

Instructions/information given to test subjects (verbal and/or written).

Original language version of rating scales (i.e. if reported in English but experiment
carried out using native language).

Results:

Mean and standard deviation are reported (or median and inter-quartile range for non
normal distribution). If the raw data were made available (e.g. on a website) this v:ould
allow subsequent independent analysis.

Results of null-condition trials.
Statistical tests used to analyse data.

Correlation: report the numbers of pairs of observations on which a courrelation
coefficient is based.
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1 Introduction

1.1 Aim

The purpose of the TC 1-80 work was to provide guidance to aid the successful
implementation of the experimental procedures commonly used to measure spatial brightness.
This was done through a review of the procedures and conditions under which these
experiments have been carried out.

Spatial Brightness describes a visual sensation to the magnitude of the ambient lighting within
an environment, such as a room or lighted street. Generally the ambient lighting creates
atmosphere and facilitates larger visual tasks such as safe circulation and visual
communication. This brightness percept encompasses the overall sensation based on the
response of a large part of the visual field extending beyond the fovea. It may be sensed or
perceived while immersed within a space or when a space is observed remotely but fills a
large part of the visual field. Spatial brightness does not necessarily relate to the brightness
of any individual objects or surfaces in the environment, but may be influenced by the
brightness of these individual items (Fotios & Atli, 2012).

Evaluation of spatial brightness is a subjective assessment and experimenters need to be
aware of the limitations of such assessments as can be observed through two statements:

Quantitative subjective assessments are almost always biased, sometimes completely
misleading.

[Source: Poulton, E.C., British Journal of Psychology, 1977; 68; 409-425]

In the study of perception, | think we get caught up a little in thinking that much has to
do with what people see. Sometimes the procedural matter is more about influences on
what people say, rather than what they see.

[Source: Niall, K., TC1-80 member, June 2011; feedback on an early draft]

1.2 Procedures For Brightness Measurement

This report deals with quantitative methods for investigating relative spatial brightness. For a
single trial involving an explicit1 measurement of a specific perceptual attribute of a given
visual scene, there are four basic types of procedures: adjustment, matching, discrimination
and category rating. All four procedures have been used in past studies of spatial brightness
and are therefore discussed in this report. The relationship between these is shown in
Figure 1.

Relative spatial brightness implies the brightness of one scene compared with that of another
scene. The procedures may employ relative or absolute measurements. Relative
measurement involves a direct comparison between two light settings. Absolute measurement
involves comparison between an observed light setting and a reference — such as an internal
standard or memory — of what that scene would look like when lit by a different light setting or
how it should appear under ideal conditions.

1 An explicit measurement indicates that observers are given a task in which they explicitly respond to the visual
scene under investigation. Implicit measurements are also possible (e.g. physiological measurements such as
skin conductance or brain activity, eye-movements, and behavioural measurements such as task performance
or approach-avoidance tendencies) but these are not within the scope of this report.



