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Lightingfor Pedestrians

MERLINvasthe first major studyof lighting andthe needs
of pedestrians It was funded by the Engineeringand
PhysicabciencdresearciCouncilEPSRC)

Thiswork was needed becausecurrent designguidance
doesnot havea strongempiricalbasis It is basedon what
contemporarytechnologycoulddo and committee politics
rather thanthe needsof pedestrians

Presentedhere are highlights of what we learned, with
linksto openaccessarticlesthat describethe researchin
more detail.
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Whatwe did X

MERLINvas a study of lighting for pedestrians Theseare
highlightsof what we learned, with links to openaccess
articlesthat describethe work.

Onereasonfor this work is that current guidelinesdo not —_>
havea strongempiricalbasis

A Weusedeyetrackingto find out what it is pedestrians
needto seefor safewalking

A We studied the emotions conveyed by facial
expression@sthesegivea strongcue asto the intent
of anotherperson

A We studied how lighting can be used to aid the

detectionof potential trip hazards Clickthis image for accessto

the originalresearcharticle.

A We studiedhow lighting canimprove reassurancend We have paid for many

thus promote the decisionto walk. articlesto be Open Accessso
. . . . ) that you can download them
A We are working with technicalcommitteesin the ILP, to readwithout payment

IESNAand CIE towards embeddingthese findingsin
guidancefor lightingdesign


http://lrt.sagepub.com/content/44/1/69.full.pdf+html
http://lrt.sagepub.com/content/44/1/69.full.pdf+html
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What do pedestrians
needto see?

Eyetrackingis a method for recordingwhat people are
lookingat. Two camerasare used,one recordingthe field
of view and the other recordingeye movements In this
work we used a helmetbased apparatus but new
apparatus uses special glasses The field-of-view video
showsa crossto markwherethe personwaslooking
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What do pedestrians
needto see?

Eyetrackingis a method for recordingwhat people are
lookingat. Two camerasare used,one recordingthe field
of view and the other recordingeye movements In this
work we used a helmetbased apparatus but new
apparatus uses special glasses The field-of-view video
showsa crossto markwherethe personwaslooking

We added a novel dual task to eye tracking, askingthe
wearerto pressa button whenthey hearda beep. Thisis
an easy task to do ¢ unless you are distracted by
somethingthat capturesyour attention. In this mannerwe
soughtto identify which of the items people looked at
were important for safewalking



http://lrt.sagepub.com/content/47/2/149.full.pdf+html
http://lrt.sagepub.com/content/47/2/149.full.pdf+html
http://lrt.sagepub.com/content/47/2/133.full.pdf+html
http://lrt.sagepub.com/content/47/2/133.full.pdf+html
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What do pedestrians
needto see?

Eyetrackingis a method for recordingwhat people are
lookingat. Two camerasare used,one recordingthe field
of view and the other recordingeye movements In this
work we used a helmetbased apparatus but new
apparatus uses special glasses The field-of-view video
showsa crossto markwherethe personwaslooking

We added a novel dual task to eye tracking, askingthe
wearerto pressa button whenthey hearda beep. Thisis
an easy task to do ¢ unless you are distracted by
somethingthat capturesyour attention. In this mannerwe
soughtto identify which of the items people looked at
were important for safewalking : J(

The two most important items were other people and . :
W m HW h

of criti

pavementobstacleqpotentialtrip hazards) —> 7

0%

Path Person Goal  Gen.environ. Vehidle  Latentthreat Triphazard Large object


http://lrt.sagepub.com/content/47/2/149.full.pdf+html
http://lrt.sagepub.com/content/47/2/149.full.pdf+html
http://lrt.sagepub.com/content/47/2/133.full.pdf+html
http://lrt.sagepub.com/content/47/2/133.full.pdf+html
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What are other people
aboutto do?

24

If other peopleare seenthen we want to know what they ?

are up to ¢ are the friendly, indifferent or aggressive in
time to take avoidingactionif necessary

16

We proposed that the emotion conveyed by facial
expressionwas a useful proxy for judgingother LJS 2 LJ S
intentions and studied how lighting influencesthe ability

to recogniseemotionconveyedoy facialexpressions

12

Frequency of correctresponses

(] Y]
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The results show that while more light enables
this task to be better performed, there is a
ceiling beyond which more light has negligible
benefit The results do not suggestthat the
colourof lighting hasa significanteffect.


http://lrt.sagepub.com/content/47/3/301.full.pdf+html
http://lrt.sagepub.com/content/47/3/301.full.pdf+html
http://lrt.sagepub.com/content/47/8/964.full.pdf?ijkey=jzSfOY8AbkEkxBJ&keytype=finite
http://lrt.sagepub.com/content/47/8/964.full.pdf?ijkey=jzSfOY8AbkEkxBJ&keytype=finite
http://lrt.sagepub.com/content/early/2015/12/01/1477153515616166.full.pdf+html
http://lrt.sagepub.com/content/early/2015/12/01/1477153515616166.full.pdf+html
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Detecting trlp
hazards

Lightingshould enable us to see obstacleson the
pavementsurfacethat might becomea trip hazard
if not seenin sufficienttime to take avoidingaction

The critical task is detection of obstacles in
peripheral vision We measuredthe probability of
detectingpavementobstaclesunder different types
of lighting Thiswas done first usinga scalemodel
andthen usinga full-sizesimulator

The results show that more light increasesthe
probability of detecting an obstaclebut there is a
ceiling beyond which more light has negligible
benefit. At low light levels, below those generally
usedin the UK, the colourof light matterswith light
of higher S/P ratio improving detection Age also
matters but only at these low light levels, with
younger people having better detection
performancethan older people

Video LED
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http://lrt.sagepub.com/content/41/4/321.full.pdf+html
http://lrt.sagepub.com/content/41/4/321.full.pdf+html
http://lrt.sagepub.com/content/45/3/362.full.pdf+html
http://lrt.sagepub.com/content/45/3/362.full.pdf+html
http://lrt.sagepub.com/content/early/2015/09/15/1477153515602954.full.pdf+html
http://lrt.sagepub.com/content/early/2015/09/15/1477153515602954.full.pdf+html
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Reassurance

Reassurancés the confidenceoffered by lighting
to walk alone after dark Lightingthat promotes
reassurance enhances perceived safety and
reducesfear of crime.

Usinga qualitative approachwe establishedthat
the presenceof road lighting gives reassurance
This qualitative approach is critical because
conventional quantitative methods can falsely
leadto this conclusionwhenit isnot intended

strian reassurance 0

N
=i
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s
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~
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Frequency by which reason was given

o
Road lighting
Presence of
reatening others
Familiarity
Mobility
ccw | &

Access 10 help
Spatial features

Lighting is frequently stated to be a
factor promoting reassurance when
walking alone after dark.


http://lrt.sagepub.com/content/47/4/449.full.pdf+html
http://lrt.sagepub.com/content/47/4/449.full.pdf+html
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Reassurance

Reassurancés the confidenceoffered by lighting
to walk alone after dark Lightingthat promotes
reassurance enhances perceived safety and

reducesfear of crime.

Usinga qualitative approachwe establishedthat
the presenceof road lighting gives reassurance
This qualitative approach is critical because
conventional quantitative methods can falsely
leadto this conclusionwhenit isnot intended
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Onstreet surveyswere carried out to investigate how the
amount of light matters. For this we used the NightDay
approachto countersurveybias

Thismeansthat surveysof 20
reassurancewere carried
out in daytime as well as
after dark the difference
between day and night
ratings provides a

15

10

{(Day - Night)

measure of the
effectiveness of lighting £ ™
With a median

Mean difference ir_| safety rating

iluminance of about 5 Ix oo
reassuranceafter dark is

only slightlylessthan that == ; ' . s 10

0 2 4 ]

In daytlme Median illuminance (Ix)

12


http://lrt.sagepub.com/content/47/4/449.full.pdf+html
http://lrt.sagepub.com/content/47/4/449.full.pdf+html
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Reassurance

Reassurancés the confidenceoffered by lighting
to walk alone after dark Lightingthat promotes
reassurance enhances perceived safety and

reducesfear of crime.

Usinga qualitative approachwe establishedthat
the presenceof road lighting gives reassurance
This qualitative approach is critical because
conventional quantitative methods can falsely
leadto this conclusionwhenit isnot intended
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Onstreet surveyswere carried out to investigate how the
amount of light matters. For this we used the NightDay
approachto countersurveybias

Thismeansthat surveysof
reassurancewere carried
out in daytime as well as
after dark the difference
between day and night
ratings provides a
measure of the
effectiveness of lighting.
With a median
illuminance of about 5 Ix
reassuranceafter dark is
only slightlylessthan that
in daytime
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Brighter lighting tends
to feel safer In previous
work we found that
whiter lighting appears
brighter than the
orange sodium lighting
traditionally usedin the
UK Funded by EPSRC
(refs EP/356241 and
GR/2507401).


http://lrt.sagepub.com/content/47/4/449.full.pdf+html
http://lrt.sagepub.com/content/47/4/449.full.pdf+html
http://lrt.sagepub.com/content/43/2/143.full.pdf+html
http://lrt.sagepub.com/content/43/2/143.full.pdf+html
http://lrt.sagepub.com/content/47/5/595.full.pdf+html
http://lrt.sagepub.com/content/47/5/595.full.pdf+html
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Colour

We found that lighting of higher colour rendering index
(R) leadsto animprovementin the preferredappearance
of humanskinand coloursandthesejudgementsare likely
to inform evaluationsof satisfactionwith the lighting



http://lrt.sagepub.com/content/43/2/159.full.pdf+html
http://lrt.sagepub.com/content/43/2/159.full.pdf+html

