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ON SITE MEASUREMENT OF THE PHOTOMETRIC PROPERTIES OF ROAD AND 
TUNNEL LIGHTING 

SUMMARY 

This Technical Report gives the information which designers and users of automatic systems 
intended to measure the photometric properties of road and tunnel lighting systems need in 
order to understand the performance of such systems. The main aim of this guide is to clearly 
define and describe the technical limitations and characteristics of these measurement 
systems. In this way the advantages and disadvantages of the technical solutions adopted in 
different systems can be assessed. Their measurement uncertainty can be evaluated and 
discrepancies understood when the measurement results are compared with those obtained 
by manual systems or by theoretical evaluations from mathematical algorithms and/or 
computer simulations. The guide concentrates on systems that measure horizontal 
illuminance and luminance on road surfaces, but much of the guidance is relevant to other 
quantities and measurement conditions, too. The guide is divided into two parts: 

• Review of essential photometric quantities where differences between their physical or 
normative definition, their mathematical evaluation and their measurable approximation 
are highlighted (Clause 2 and Clause 3); 

• Review of the types and characteristics of instruments, the conditions and methodologies 
of measurements, the evaluation of uncertainty in measurement results and data 
elaboration (Clause 5, Clause 6 and Clause 7). 

 

 

SYSTEMES DE MESURES SUR SITE DES PROPRIETES PHOTOMETRIQUES DES 
INSTALLATIONS D'ECLAIRAGE DES ROUTES ET TUNNELS 

RESUME 

Ce rapport technique apporte l'information nécessaire aux concepteurs et utilisateurs des 
outils de métrologie dynamique pour la mesure des propriétés photométriques des 
installations d’éclairage des routes et tunnels. Le principal objectif de ce guide est de définir 
précisément et de décrire les limites techniques et les caractéristiques de ces outils de 
mesures. Ainsi, les avantages et inconvénients des solutions techniques adoptées par les 
différents systèmes de mesures peuvent être évalués. Leur(s) incertitudes sur les mesures 
peut(vent) être évaluées; les écarts avec les mesures statiques ou les évaluations théoriques 
issues des algorithmes mathématiques et/ou les outils de simulation sur ordinateur peuvent 
également être comprises. Le guide se limite aux instruments de mesures des éclairements 
horizontaux et des luminances sur la chaussée, mais une grande partie des informations peut 
s’appliquer aussi à d’autres grandeurs et conditions expérimentales. Le guide est composé 
de deux parties: 

• Recensement des grandeurs photométriques principales pour lesquelles les différences 
entre leur définition physique ou normative, leur évaluation mathématique et leur 
détermination au moyen de mesures sont mises en évidence (sections 2 et 3); 

• Recensement des types et caractéristiques des instruments, des conditions et 
méthodologies expérimentales, des évaluations des incertitudes sur les mesures et sur les 
détermination des paramètres qui en découlent (sections 5, 6 et 7). 
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SYSTEME ZUR VORORTMESSUNG DER PHOTOMETRISCHEN EIGENSCHAFTEN VON 
STRASSEN- UND TUNNELBELEUCHTUNG 

ZUSAMMENFASSUNG 

Dieser Technische Bericht liefert Informationen, die Planer und Nutzer automatischer 
Systeme zur Messung photometrischer Eigenschaften von Straßen- und Tunnelbeleuch-
tungsanlagen benötigen, um die Leistungsmerkmale solcher Systeme zu verstehen. 
Hauptsächliches Ziel dieses Leitfadens ist die Definition und Beschreibung der technischen 
Grenzen und Eigenschaften dieser Messsysteme. Auf diese Weise können Vor- und 
Nachteile der in verschiedenen Systemen eingesetzten technischen Lösungen abgeschätzt 
werden. Ihre Messunsicherheit kann bewertet werden, und Abweichungen können 
nachvollzogen werden, wenn die Messergebnisse mit denen von manuellen Systemen oder 
theoretischen Berechnungsergebnissen über mathematische Algorithmen und/oder 
Computersimulationen verglichen werden. Der Leitfaden konzentriert sich auf Systeme, die 
horizontale Beleuchtungsstärken und Leuchtdichten auf Straßenoberflächen messen, ein 
Großteil der Anleitung bezieht sich aber auch auf andere Größen und Messbedingungen. Der 
Leitfaden ist in zwei Abschnitte unterteilt: 

• Überblick über grundlegende photometrische Größen, wobei Unterschiede zwischen ihrer 
physikalischen und normativen Definition, ihrer mathematischen Bewertung und ihrer 
messbaren Approximation herausgestellt werden (Kapitel 2 und Kapitel 3); 

• Überblick über Typen und Eigenschaften von Instrumenten, Messbedingungen und 
-methodiken, Bewertung der Ergebnisunsicherheit und Datenauswertung (Kapitel 5, 
Kapitel 6 und Kapitel 7). 
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1 INTRODUCTION 

1.1 Preamble 

The TC 4-26 “Systems for Measurement of Photometric Quantities of Road Lighting 
Installations” was activated in 1991 with the following terms of reference: 

“To produce a guide to automatic measurement systems for the metrological characteristics 
of road and tunnel lighting” 

and the following working programme: 

• To review the automatic measurement systems currently being used or developed. 

• To review the essential photometric quantities required from an automatic measurement 
system to adequately describe or specify a lighting system. 

• To produce a "Guide" to enable automatic measurement systems to be specified. 

The TC was formed in response to the growing need to describe the technical 
limitations and/or improvements in specially designed automatic static and mobile 
measurement systems for the on site photometric measurement of road and tunnel lighting . 

The formation of this TC was justified by several reasons. The most important is that 
today automatic measurement systems are able to carry out the analysis of the performance 
of a lighting system with a large number of measurement points or directions of observation. 

In contrast, the parameters or photometric quantities normally used to characterise a 
road lighting installation are defined with regard to the limitations of manual measurement 
systems and thus with a limited number of measurement points. Therefore these parameters 
should be reviewed, and specifications and procedures should be provided to evaluate the 
uncertainty of the measurements obtained with automatic systems. 

The TC was not involved in the definition of the necessary parameters or techniques to 
characterise a particular photo-detector from the photometric point of view. However, the TC 
was interested in the measurement problems arising when that detector is used to 
characterise a lighting system, i.e. the acceptable accuracy, the geometrical measurement 
conditions, the elaboration algorithm of the measured data, etc. 

At the beginning of its activity the TC tried to consider in this guide all the types of 
measurement and characterisation for lighting engineering that a particular automatic system 
can carry out in a road, from illuminance on the road surface to glare or road markings. 
However, during the period of activity of the TC, many of international and national standards 
were in a process of change, and due to the desire to complete the guide within a reasonable 
time, it was decided that the report should only consider systems for measuring road surface 
and tunnel wall illuminance and luminance. 

The systems not considered here will eventually be dealt with in another report, but 
some of the general information in the first part of this guide is relevant for these systems. 

1.2 The Need for On Site Photometric Measurements of Road Lighting 

The need to perform on site photometric measurements of road lighting systems has 
increased through the years with the simultaneous development of standards and the 
increase in the level of technical sophistication of lighting systems. 

One or more of the following measurements are often carried out: 

a) in the final testing phase, to verify the correlation between the system performance and the 
design values, and for its formal approval; 

b) at pre-determined intervals during the system lifetime, to quantify the degradation of the 
lighting performance and to define the need for maintenance action; 

c) continually, in systems capable of regulating the illumination conditions as a function of 
measurable photometric parameters of interest (e.g. internal level of illumination as a 
function of outside luminance in tunnel entrance); 
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