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Abstract

In Belgian artificially lighted urban environments like city centres and urban streets, the lighting conditions are
mostly mesopic at night. In order to study the pedestrian's perception, his/her whole visual field has to be
analysed. The Esterman grid has been chosen to draw luminance and attention maps. The luminance maps are
provided by a per-pixel analysis of high dynamic range images whereas the attention maps are generated by a
mouse-tracking test. The comparison of both maps reveals the luminance level impact on pedestrians’ attention.
Fifty-eight observers tested twelve urban scenes from the patrimonial city of Mons, Belgium. Considering the
spectrum of the light source and the typology and materials of the urban environment, this work demonstrates the
importance of the mesopic range of luminance in the visual field of a pedestrian. Moreover, it presents new ways
of selecting efficient lighting solutions that involve the study of the human retina and the environment materials.
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1. Introduction

In everyday life, many situations take place in mesopic lighting conditions. The main applications are
night-time driving and urban lighting. For road safety purposes, the driver's point of view has recently
been the topic of studies. Those works have led to task performance-based mesopic photometry: the
observer was a driver and the main parameters were reaction time and contrast threshold. On the
contrary, the pedestrian's point of view has been far less studied. The field of vision of a pedestrian
walking in a city by night involves a large range of stimuli so that perception cannot be reduced to one
type of stimulus or a part of the visual field. That is why, we'll discuss the importance of mesopic
lighting conditions in the entire visual field of a pedestrian in urban environment by night in this paper.

2. Mesopic conditions

The human retina is made up of two types of photoreceptors, cones and rods. Cones are responsible
for colour vision in light-adapted-viewing conditions (photopic conditions) whereas rods are
responsible for night vision (scotopic conditions). Mesopic lighting conditions can be defined
physiologically by the light levels where rods and cones are both operational. For the CIE, this range
of luminance extends "from some hundredths or less of one cd/m? to at least several cd/mz" [1]. These
limits seem to vary hugely according to various authors (Figure 1). For examfle the model of mesopic
photometry developed by the MOVE consortium [2] reports results from 10 to 10 cd/m2 while the X-
model, developed at the Rensselaer Institute [3], functions from 107 to 0.6 cd/m2.
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Figure 1. Mesopic range of luminance

Those models can predict the spectral luminous efficiency function at different mesopic light levels
from the photopic luminance and the S/P ratio of the light source. They are mainly based on reaction
time and contrast threshold tests. Models developed earlier used to consider heterochromatic
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