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particular, this invention relates to an inproved
performance neasuring system 5 for vehicular traffic
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Other street lighting includes lighting installations for large intersections on

highways and motorways, and general lighting of normal roadways. These
installations are applicable to roads on which the visual requirements of motorists

are dominant.

With the advent of such lighting, regular maintenance and monitoring become
essential, with payment on contract agreements usually being performance based.
Electrical contractors that install, maintain and repair the light systems may be
required to provide set levels of performance as defined by the particular roading
classification of each roadway. For vehicular traffic, (being category V-type
lighting, AS/NZS 1158 standard in Australia and New Zealand), roading managers
must also consider the properties of the road surface which influence the
luminance performance of the street lighting installation. One property of interest

is the light reflectance of the roading surface.
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10 Other measures may be included in a performance-based contract to cover
specific issues such as the provision of flag lights at intersections, responses to

service requests and emergency responses.

The aim of such current performance based contracts is to ensure the most
efficient maintenance of the lighting system along with the most cost effective

15 means.

The existing methodology for analysis of street lighting designs for existing streets

is to manually collect the relevant data including:

e Road width — the width of the actual carriageway sections excluding parking

lanes,
20 e Entire road width — includes parking lanes and central reserves,

e Entire road-reserve width — the area between the opposing section boundaries

including pathways and grassed areas,
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| | AprrenTiptsstraad plassificalipneyier the apprepiiaia nwationalketangarg are then
consi deration any external factors such as i ntenance

159ny831ed by g (pGRIRIHATHY. dpldaginih e¥sidsrationduiusmpe Yrigrments for
1P% (280 s peoPar | LRTBTEy A prSoi el oty S0 G for
o P FE BED" ey e P Ry pF b Bsins
ocTEERRHL SCrTAR0 o SANRAHE N Qb A7 ACErbly SO Baend

alibikPAgINAIT B985 tespdBivaRasure the reflected |ight
fromthe road surface, which’'is used to determ ne

conpliance for main road classifications. Such a hand
hethéd @pdtdsmilssarexhes @ateyed inavvambus safswimé Ippckaegdi thaét éompute
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whether the lighting as installed is compliant to the lighting Standards. However,
this cannot take into consideration any external factors such as maintenance
issues including the cleanliness of the lamp unit, degradation of lamp lumen output

and whether the lamp diffuser has been affected by ultraviolet degradation or

foliage obstructions that may reduce the available lighting level.

The existing lighting level can also be measured using a hand held light meter in
order to determine whether the lighting level is acceptable, although this does not
measure the reflected light from the road surface, which is used to determine

compliance for main road classifications.

Such a hand held system is extremely slow, will usually require a full traffic
management plan and may require the closure of the carriageway to ensure the

safety of the operators.
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moving survey vehicle by using specialist sensors and equipment that can be
easily installed on that vehicle. The current equipment design allows data

collection at normal road speeds, which has the following benefits:

e The surveyor can utilise any light vehicle for the survey. The only
requirement is the addition of a transducer to allow a displacement pulse to

be recorded. The transducer used is an industry standard component.

e No warning beacons or safety signage is required, as would be essential

with a slow moving survey vehicle.

e The equipment used allows the speed to fluctuate during any test

depending on road conditions. An even or dedicated speed is not required.
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15  those assumed.

It would be an advantage to be able to collect all the relevant information required

to assess illuminance and luminance levels on main roads.

Furthermore, it would be an advantage to be able to collect such relevant data at
speed, therefore negating the need to either slow or stop traffic in the areas to be

20 measured.

All references, including any patents or patent applications cited in this
specification are hereby incorporated by reference. No admission is made that any
reference constitutes prior art. The discussion of the references states what their
authors assert, and the applicants reserve the right to challenge the accuracy and

25 pertinency of the cited documents. It will be clearly understood that, although a
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DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided an apparatus for
measuring and recording reflectance of a prepared surface, said apparatus

including
at least one data recording system,
at least one light emitter adapted to emit light toward the prepared surface,

at least one light detector adapted to detect light reflected from the prepared

surface, and
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roadi ng surface. 15 In further enbodi nents the |ight
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vehicles.

In some embodiments the light emitters and light detectors may be used to send

and receive light to and from a prepéred surface such as a roading surface.

In further embodiments the light emitter and detector may be considered as a set,
with at least one set being required to provide valid emission and detection for
roading surface reflectance lighting assessment and recordal, however this is listed

by way of example only and should not be seen to be limiting in any way.

In other embodiments however the there may be multiple emitters and one

detector or vice versa, depending on the requirements of the system.

In preferred embodiments, the light emitter/detector sets are automotive grade light

sources and photosensitive devices respectively.
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15  The ability to accurately measure light reflected from a prepared surface such as a
road by means of apparatus that can be used alone is a distinct advantage over
the present technology. Presently assumptions are made regarding the
reflectance of prepared surfaces, or apparatuses are used which are slow to
provide information. The present invention provides an apparatus that is shielded

20 from extraneous light, providing an accurate reading using a dedicated light

source.

According to another aspect of the present invention there is provided an
apparatus as claimed above adapted for use in a vehicle moving over a prepared

surface.
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b) at least one light emitter adapted to emit light toward the prepared surface,

c) at least one light detector adapted to detect light reflected from the

prepared surface,

d) at least one light detector adapted to detect light received directly from the

15 installed light sources.

As known to those skilled in the art, there is little physical difference between the
actual luminaries or lighting types used on either pedestrian focused or vehicle

driver focused main road classifications.

The requirements for main road lighting are not only more stringent in terms of the
minimum and maximum lighting levels and uniformity of light, but also, bring a
requirement to measure the luminance of the road surface. This luminance factor
for the road is dependant on the physical surface of the road and can vary

depending on the wear to that particular surface and the prevailing weather
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10 It should be further appreciated that in order to accurately measure each of these

parameters, extraneous light, or light not emitted from a designated light emitter or
emitters, must be removed or not allowed to affect any reading as discussed

previously.

The light detector or -detectors would then only register the specifically emitted
15 light, therefore providing an accurate reading of the road surface reflectance that
can be used to determine the luminance of the roading for each of the relevant
luminance based performance parameters. This is a distinct advantage over the
current prior art, where assumptions are made that influence the relevant

performance parameters, rather than actual independent measurements being

20  taken.

In preferred embodiments the light emitters and light detectors can be shielded
from other light sources such as street lighting, ambient lighting, sign lighting or the

like by an enclosure that could surround the emitter and detector array or arrays.

10
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tters and |ight detectors can be shiel ded
f E%r@oﬂ@ﬁlghﬂ B mERHOBEST BUELBh adevdd BReit wdulthhotrsgifficiently affect
anmbient lighting, sign lighting or the |Iike by an
5 emd eadings bbiay taian.d surround the emtter and detector
array or arrays. 10 WD 2004/ 095007 PCT/ NZ2004/ 000080
Such an encl osure could then be further edged by a
s of prefersad erabodimantsra suft resiient nuaderial mayrhe 0 rbbrééfhbaﬁles
W th a prepared surface, such as a road. Such a
mat erial woul d have high resistance to wear gve
t |lm1ﬁthh@r emagidigenis demprray,apd @n@ﬁ%urﬁocove@e%e pe%'?%ﬁ*e%e&e to the

ght to a mnimum or to such a |

n6@3"5WhﬁecV@n'ief'?ctarﬁqee@fe%@ewaat waaﬁﬁwg i ﬁiad 2Rt haly, only
dofh g v ey el TiBs BrepaeL sy WREBchehBLleR oo the
10 ?:g%%y vﬂ?gq? ed%{t‘%c'é&r?,e% ﬁ'lé)glafl‘il ltrqs gﬁar{;@é'lé oﬂpelﬁiteﬁb fo ﬁletF one way

ance neasurene e ng t

a%?' sﬁ%@g{gd{h%%%ﬁe%%tf!%o# LR it &I" sfh%&ﬁ c@&ldtlr'ﬂﬁ’ude the

ar urfac be reflecte back to t
d%tsgccs Of; l"ﬁ’rofdﬁr%@@tte%ﬁﬁed akdveringth Whiefe QIX@'FM@tlbﬁ lﬁrtie&’ectlon of

“inten t0| lustrate one way of shielding the

e'@h’flt‘tﬁf %g;ﬂﬁmmquarmaxmn@mh@frngﬁemﬁd ishthe lptépaged surfate and
I NCl ude he

therefore not reflected back.
15  The term ‘lighting equipment’ should be understood to mean equipment intended to
discharge or emit light, such as street lights, lamps, halogen lights, sodium

discharge lamps, illuminated signs, but not limited to these.

In preferred embodiments this lighting equipment may include road lights or

lanterns as currently in use today, and those being well known to those skilled in

20 the art.

it should be appreciated that the detectors and emitters relating to both reflected
light and transmitted light provide output that can be sensed or measured and

recorded by sensing devices.

In some embodiments sensing device or devices which respond fo illumination

25 received from light transmittance equipment are well known in the art and include
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use of |ight of predeterm ned wavel ength where the
reduction in detection of emtted |light would equal

wao b@4amoont of |ight defl ected by the prepar edPGUUNEZZIO@000080
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15

20

and therefore not refl ected back. 15 The term
"ighting equipnent' should be understood to nean

ment intge . ds! ft h

a36@¥ Fedkel o F?f%gie%ﬁ%sc%“%ﬁ%é%ﬁn fiiveBocs, R senSHiS. atthough
d
; hhg%gae(rig%s e 1w riéglf \ég%rﬂ@ éﬂf‘ honﬁ?‘hop&% rs]lgaér‘f“té 86 likfting in
egH Rg?nt may i ncl ude road Ilghts or Ianterns as
currently in use today, and those being well known to
those skilled in 20 the art. It should be appreciated
t hprdfbeed ehiRiipientatitk eanding tsvicebadeniged mayathé photosensitive
reflected light and transmtted |ight provi de out put
t ldavicean be sensed or neasured and recorded by
sensi ng devices. In sone enbodi nents sensing device or
devi ces which respond to illumnation 25 recei
f i AeiE gimbadinaerdsithe euipet reernsPiRE AtOViging Qldpyt mreﬁ'aﬁed to the
the art and include 11 WO 2004/ 095007

PteveNzD oeeiedoigninatieh Fors they lght a*ganﬁﬂma@éﬁeeaum"&em include lux
cel |l s, enS| i ve device | ux nso
t Weetersgr Q?Qelr e ﬁumﬁeg%?ceéi‘gﬂﬂp éo gﬁ%d % not

be seen to be linmiting in any way. In preferred

od| ey v, 0

Eb e i SJ %mﬁ&ﬁm%ﬁ%sthg gulgﬁt |T8§1s r[ha{}i B%gg@ﬁgﬁftlﬁﬁ?wws

output means for providing output signals related to

I'W r{)réf%}’r@b Shbdinehisednére! ﬂ’llgl Mg'r‘éeorﬁépgyétgﬁ bétﬂ@tbe a laptop

smttance equi pnment include lux neters or other
tlé@ﬁr%uféfr, SHHENPH teofRYite? B uliNBaVRohfyurdtP &£ rédeivel ifbrinatidrh@om the
art.
light transmittance equipment sensors, the light transmittance detector equipment
and any other information as seen to be relevant by a user, including location

details, speed and acceleration details, but these are listed by way of example only

and should not be ‘seen to be limiting in any way.

According to another aspect of the present invention there is provided an
apparatus for recording reflectance of a prepared surface adapted for use with a

vehicle
said apparatus including

a) at least one logging device adapted to log the position of the vehicle in the

course of travel along a route,

b) at least one light emitter adapted to emit light toward the prepared surface,

12



In preferred enbodi nents the output neans may be
phot osensitive devices. 10 In preferred enbodi nents

wob@reothe data recordal system coul d be a | apP@pPNZ2004/000080
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20

25

conmput er, such a conputer could be configured to
receive information fromthe 1light transmttance

equi @ngptleac's? (g%r ﬁghtl Iagtec’[og h%dg&;‘ié’!{‘%’” &ét@&clfbh@%ﬁgi’g&‘i from the

equi prent mati on as seen

rel evant including location details, speed
and ac eratlon detalls but these are listed by way
of exanple only 15 and should not be seen to be

L mid)i Bg [ddat RE NAput Mess dihitd provides tdutiut asgrets ralbted to the
the present invention there is provided an apparatus

for repmpdraDsuritick eeflettareeodnda prepared surface

adapted for use with a vehicle said apparatus

including 20 a) at | east one |oggi ng device adapted to

| atjlepbteon@oeceniding @fvloew@iap@ldut@ recorchthersas Iea@bgmes@utéﬁt Slgnal and a
travel along a route at least one |jght emtt

athgsinacdavicecartputisigial t maﬁle@ﬂ@nﬁr@ﬁﬁaﬂ@a @M&CP&@@Q adfﬁted to
WD 2004/ 095007 PCT/NZZOO4/OOO 80

| .r@cmrd o OARA CLclhp BRPTSTRABES. EGHE GEe ) upBRBHaHith the
t he epared syrface at Ieast one out put neans
V\AQPE'H P&ﬂ"g}é@"ﬁﬁpﬂﬁ?rdépéﬁal s related to tﬁe pr epar ed
surface refl ectance, and 5 at | east one recording

n rPa?f gpgﬁgf)éi%ehf‘sc%déj vtehﬁlea'is a%?eStto %epl—é&pﬂﬁb Hsual speed

I ce output signal to sai

' %@é@né’t@& féﬁgéﬁhhﬂo%e &&‘élﬂ%&tn&?ﬁéleﬂg %%Bés%dtr@uter es&iofdingly, the

utput o e prepared surface reflectance in
Copbimals &N abiet B eisurROShE | RBoRl rewiirdsv ahispé&dsonf @i ¢ 160

route.
kilometres per hour, that speed being the speed allowable on some highways and
Autobahns in various countries around the world. This is an advantage over the
present art in that in general terms as no special provisions such as road blocks,

speed restrictions or the like need to be put into place when the lighting levels are

being measured.

In further embodiments the position of the vehicle along the route can be logged,
either by use of a global positioning satellite (GPS) device, or other position logging

means.

Additionally, the speed and height of the vehicle mounted sensing equipment from
the road surface may also be logged. This information in conjunction with the
position of the vehicle overall may provide an accurate reading of where the vehicle
is at any time, and hence, provide a further indication of where readings are
recorded. Such an outcome provides an easy reproducibility to any data collected

and means that such data can be on-sold if desired to interested parties, or

13



In preferred enbodi nents the vehicle is able to travel

at the usual speed 10 designated for each road
w@b@gsvFopTati on al ong the desired route. AccorBCTIyE3004/000080

the apparatus is able to neasure and record readi ngs

at speeds of up to 160 kil onetres per hour, that

speed. bei ng 1 I | —
e bun AL 40 e ST on R (P8, R PRyt i er R gication
[ t ; ; ; b in
o e HAR AR K ol SRRkl MR D o
bl ocks, 15 speed restrictions or the |like need to be
pHEcdrHﬁwg R amsthabesspkbe of i @Bt pregehte iRbAtic eherbeisn@rovided an
measured. In further enbodi nents the position of the
vapparbRisagborgoidiey theldoaditian ob endim ggeidightieg abiaptedh oruse with a
of a global positioning satellite (GPS) device, or
5 ovésicleposition | ogging neans. 20 Additionally, the
speed and hei ght of the vehicle nounted sensing
equi pnent from the road surface may al so be | ogged.
Théaid apparetusine!oding n conj unction with the position of
the vehicle overall may provide an accurate readi ng of
where the vehicle is at any . tine, and hence, pr.qvid
2 1 (A FEENF e IBSaing ectosiioar e the eiclg & tEeouserei iyl along a
Such an qutcone provi des an easy reproducibility to
any daf%'@ol |l ected 25 and neans that such data can be
on-sold if desired to interested parties, or 13 WO
2004/,0 LA |
i nf glér)mgf @%%t d;r>]3cléli{9em j %E?Q%ggﬁoo%@g&gﬁ%%g é%a%BQQH%Hace
i ndication of where faults may lie, or what regions
10 are bebpgeXe! bndThpRt AbRetr AP ddisetampt hefle@sPeedm the
of the present invention there is provided an
appar abkspalédf sureey di ng the condition of main road
lighting adapted for use with a 5 vehicle

d) at least one light detector which responds to illumination received directly

from the installed light sources,

e) at least one output means for providing output signals related to the level of

15 received illumination from the light transmittance equipment

f) at least one output means which provides output signals related to the road
surface reflectance that can be used to determine the level of received

luminance from a road surface, and

g) recording means for recording the output signals in correlation with the
20 logging means to provide a recording of the output of the lighting equipment
and the road surface reflectance with the position of said vehicle on said

route.

14



sai d apparatus including a) nmeans for |ogging the
position of the vehicle in the course of travel along

w@200n00%0e7 b) at | east one light emtter adapt eRICT/NZEN0#/D00080

10

15

20

light toward the prepared surface 10 c) at |east one
light detector adapted to detect light reflected from

&E?%%raingggéﬁgtsh%t’ éé[%ccfof ﬁlué &?%sén?ﬁﬁgn%ecaét%?%@é@ﬁ/e% Method of

um n on recel ve rom

t%nktgﬁﬁgﬁ%é& ?@%gﬁng%m&ﬁg th%)stfas Jreast one out put

neans provi d utput signal's related to the
| evel of 15 received illum nation fromthe |ight

trangm t t §eR) £MHi@sevhg ) rosle WitRreeNiRhang BUSperaass
whi ch provides output signals related to the road

surface reflectance that can be used to determ ne the

| eveh) of meeocrlingetle illuminatian peovidenirbyahe etreetdighfirece, and

g) recording nmeans for recording the output signals in
correlation with the 20 |ogging neans to provide a ]

r ecos)di ngregdrdingetheupdsugica Feflectagre ithaj @aUPDHES to dalgrmine
the road surface reflectance with the position of said

vehi cl e oedunigangeoproaerties of foe seie sggaesy and

PCT/ NZ2004/ 000080 According to another aspect of the

present i nvention there i rovi ded met hod . gf o

Pon Slor | riBCRINg TPy AL g Ddfngouie L s enigle's ravel
a) drivin% a veaiqhg along a route while street

l'ighting 7"$paP&Y' Ve b) recording the illunination

provi ded by the street lighting, 5 c) recording the

F QR RHES 35&ehEl | &RbaTentha FRNIP Bl SBSekBtcde LRl MhPSaratus
configured for measuring and recording main road lighting can also be further
adapted to measure and record key parameters to determine compliance with

luminance specified light standards for main roads.

Therefore, rather than measuring main road lighting directly, key parameters can
be assessed to detérmine compliance with luminance specified lighting standards

for main roads.

According to another aspect of the present invention there is provided an
apparatus for measuring luminance and illuminance sources from luminaries and in

association with a prepared surface, said apparatus including
a) atleast one data recording system

b) at least one light emitter adapted to emit light towards the prepared surface
for the purposes of determining the at least one spectral component of the

reflected light,

15



the | um nance properties of the route surface, and d)
recording the position of the vehicle in the course of

wo b4wetodrl e’ s travel along said route. | n fupPCTaZ2004/000080
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preferred enbodi nents in should be appreciated that
apparatus 10 configured for neasuring and recording

mai N aad. 1 Ok Rght Catte@bRO aBSHtE 4 b NE&tecttfidRt RFediBd from the

measur e an recor key paranmet'ers to determ ne
conpl i 3peerdd Silkackum nance specified Iight standards
for ma?n roads. Therefore, rather than neasuring main
road lighting directly, key parameters can be

assePsafdaet 864 eeparare sofapkilightrey systdm lfomilliraineting the prepared
specified lighting standards 15 for main roads.

Accor disogade0 anot her aspect of the present invention
there is provided an apparatus for neasuring

| um nance and illum nance sources from | um naries and

in  e@saduiniteined nwaskring pységraradapied te determig; the brlghtness of the
appar at us |ncI ud| ng a) at | east one data recording

syst emPePagd gidrfaceast one |ight emitter adapted to

emt light towards the prepared surface for the

purp ses of determining the at | east . one, spectral.

conpl n@ﬁt'ﬁ) BRingRcs ”Pa?wrg‘@t%fatﬁm aﬂ?ﬁe‘ié" @ﬁ%ﬁ@&/%g%%‘mpm of
PCT/ NZ2004/ 00008 c) at least two |ight detectors

adapt e PR A | ight reflected fromthe prepared
surface d) at |east one separate surface lighting

SYSt @M f Qlaeh lohy 'Huﬂ@ft | fa0ich %ane@%W@%w@ Wh fb‘?@ce’és Qﬂ)ate?‘from the
| um Wance neasuring system adapted to determ ne
bri ght ngaisafée M8suring system, and the illuminance measurlng system and

the at least two detectors.

The term ‘key parameters’ in accordance with the present invention should be
understood to refer to parameters that can be measured and, in conjunction with
other data recorded for an asset, be used to determine compliance with luminance

specified light standards for roads.

It should be appreciated that reference to roads should be assumed to encompass
various road ways and the like as discussed previously, however in preferred
embodiments the key parameters will usually relate to parameters measured for

main roads.

The key parameters for the present invention, in preferred embodiments, relate to

components of reflectivity, which are split up into at least two components.

In preferred embodiments the reflectivity is split up into two components, one

relating to how spectral the surface of the road is, and therefore a spectral

16



prepared surface f) an illum nance neasuring system

adapted to determne the |ight output of [lumnaries
w@ea4gysoat | east one output device adapted to PEDNZUD4/000080

and process data fromthe 10 |um nance neasuring

system and the illum nance nmeasuring systemand the

t | f .t det h i - - :
ot AR A S I R e ol bR p IS0 SR GES: of Aminance
u@g&ﬁé&ﬁt‘?d to refer to parameters that can be nmeasured
and, 1n conjunction with other data recorded for an

asset, be used to determ ne conpliance with |um nance

1% §Iﬁ’&ﬁ(ijfﬂ)@%phi&ﬁ:ﬁte&ttﬁﬁdﬂf&%pééﬁal I @RfRient tmsy ddd Galtlated by
appreci ated that reference to roads should be assuned

t QrEingRARGht atad isorisca aadl revydingititb tdfiected keongonents in two or
di scussed previously, however in preferred

5 emmdidhredtionst he key paraneters will usually relate to
paraneters neasured for main roads. 20 The key
paranmeters for the present invention, in preferred
efbedsnestials comporané af othe duminanea traeasurenagntemay \ie ynade up by
which are split up into at | east two conponents.

PG sApgEale B SPUSE ler Sfarcs pDg (ep BERLFing jiminance in
ot Pac e R aore st Y e HONGEAThedtreppets may
LT e
10 BB 85l LU A% BT P ol SRR Bnir s
C%Bngf‘%igﬁts%Ye v f&h&ﬁrﬁ 'gﬂgoée Liiatin #e #.sur face and

recor the reflecte onponents In two or

In preferred embodiments the spectral coefficient, hereinafter referred to as Ss,
may be made up of two components, being y and C, wherein y and C relate to the
vertical and azimuth angles respectively, as defined in the CIE publication No. 27

15  for street lighting and as known to those skilled in the art.

Light may be projected onto the surface at an incident angle of y, and the two or
more sensors configured to record the reflected components in two or more
directions then detect that light, and a ratio is taken between the light received at

each sensor.

20 It should also be appreciated that the apparatus may include multiple sensors so
that multiple reflected components can be recorded. Those multiple readings
could then be used to determine the ratio several times over and an average of the
ratio could then be taken, although this should not be seen to be limiting and is

listed by way of example only.
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5 nore directions. The spectral conponent of the
| um nance neasurenent may be nmade up by projecting a

w@eangioe7 | i ght source on to a surface and t hePCT/NZ2004/000080
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20

measuring lumnance in at least two directions to
cover different angles. The individual neasurenents

{Tﬁ'ﬁ rC& [F@gi g(\fvllog/ I%F]%aﬁitiv\}oas@n?or@rb%\ﬁéegg%d; H’égtlcg‘?é{f §1 Once Sy is

over alimted 10 ang

sabAmahe; QL%B%F?& RA,& B SlbdtaRs Ynsst rcﬁiﬁi@te reflelctlwty table

constructe tubular sight. Tubular sights are wel

KBBMa bRdehfsEsatlthikdrforh e Asbrapriate banB&rdb el 8éine cases, those
enbodi ments the spectral coefficient, hereinafter

I apsropRstetBariiirds may udecths B dBINES stdndaved foo gt rdssknown to
being y and C, wherein y and Crelate to the vertica

abde aKillediinithaad! es respectively, as defined in the CE
publication No. 27 15 for street Iighting and as

known to those skilled in the art. Light may be

pitaihesidele appreciated thelrtha separatesriase ligkling %Wquf% MWy Be used to
and the two or nore sensors configured to record t

r dumiate dtheo ﬁ'i?@ﬁ@ﬁ‘t §U"f?'PGt we Bt pe eoverrll daghiprss tq{eﬂlmlnance

det ect that aratio is taken between the
Ilcﬁ?utf'c'la@c‘@ rm”é h sensor. 20 It should al so be
appreci ated that the appar atus may include nultiple

fjg‘%qﬁ%%%ﬁﬂﬁggé n%%f(&ﬁl oﬁm tS n@cékﬁlgd G ?FP g if %‘%nglgll terms

readr ngs coul hen be

t ?efg%tt%rtg% Ggﬂrteg I?H ébs%f‘j)\ﬁgﬁ %h I|%Ht'§%§o Yi6h pRIPRHRR of a particular

average i0 CoO be t ken al t hough

t
32501 o, oo s 00, g b romors

P@é%%@@l@lh@@@@%@en%rrﬁftmg)lrmr@wvaied by at |east two

sensors provides an indication of S1. Once S, is

determ ned, it can then be used to select the nost

atpsioguld &dréher efd epprieviated thablire luminance measuring system used to
determine the brightness of a prepared surface would be well known to one skilled
in the art, as would be the illuminance measuring system for determining the light

output of the luminaries.

As detailed above, it should be appreciated that the apparatus for measuring and
recording main road light can be used to also measure and record key parameters,
and in preferred embodiments, it is the key parameters that are used rather than
the recordal of the main road light directly. As such, reference throughout the
specification to main road lighting, and apparatus for measuring such should be
recognised to also include apparatus and method of use of such for measuring and
recording key parameters to determine compliance with luminance specified

lighting standards or the like.
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froma predefined set taken fromthe appropriate
standards. In sone cases, those appropriate standards

woreap4iossobude t he AS/ NZS standard four tables, BST/NAZMMY000080
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to 5 one skilled inthe art. It should be appreciated
that the separate surface lighting system may be used

t i ] Lumi . , O i t .
PR 000 B B AR Wbl g o
d e t ndyf | ding StoWRKibdiKEEHAN pr&fefiRes of
sEclsal%lgg%ﬂ%i %tatnagr%gr?%gnnnaé%{ r\llggéﬁgﬁ?m?ermrr@ 10 ref eptrrs tFégﬁ °
t RRisHRIbER &cotda8Bé with $REGHAI esyuired lldveht arkbsimiupt iherefore not be
properties of a particular surface, in this case, a
peegatoast IFhitifgeanyaldyhough t he description of these
general ternms should not be seen to be limting in

any way. It should further be appreciated that the

| Aotordinge taresother naspegktadnthas prgsent inyenkamitirret Ise provided an
bri ghtness of a prepared surface would be well known .

t epeaTatuskior megsurirg Bmimaf@eaemi"la@inamﬂ gPuseeq figm luminaries and
illum nance neasuring systemfor determnipg the |ight

olit gsecigtion with ppReRAIeY sWTacgssaid pppralys it shoul d

be appreciated that the apparatus for neasuring and

b o RaEup FaRnsei Ao IRE el bl b FEAe i e
enbodi N8 g %{%Iotn %%E%ﬁ paraneters that are used
han EB\’ er a

r at her cor of the main road |ight
directly. As such, reference throughout the

specyf LERLLh At PddardifRéyskdright i ng, and apparatus for
nmeasuri ng such should be ‘Trecognised to al so include

apparatus and net hod of use of such for neasuring and

r ecof)diah @ akedheiight BRiitRr adapted & emitilight owaplsithe pasparddisurface
| um nance specified |ighting standards or the |ike.

18 WO 2fi0she O bpasesRETdMNZ0iMg GBO GP6ctral component of the reflected

light,

d) at least two light detectors adapted to detect light reflected from the

prepared surface

e) at least one separate surface lighting system for illuminating the prepared

surface

f) a luminance measuring system adapted to determine the brightness of the

prepared surface

g) an illuminance measuring system adapted to determine the light output of

luminaries,

h) at least one transmitting device adapted to provide an output signal relating

to the level of received illumination from light transmittance equipment, and
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It should al so be appreciated that | um nance specified
I'ighting standards for main roads are standards that

WOoreop4023097 accordi ng to jurisdictions, preferenP@Nat004/000080

10

15

20

regions, or in accordance with national required

| evel s and should therefore not be seen to be

¥ m Ladidin! ioag'yle}é‘%}’one% %%9&:595 %19 gB%StQﬁo ?e%@%tatngf rocess
the présent 1nvention there 1Is provided an apparatu

for JmRasi f?]Q(JLMmaH@é" fieastithg é{%}sv\}%},ﬁﬁé‘ FBRRANCE S5 dsLARY system

luminaries and 1 n associatio a prepared

sur fagetheS al tbRPRAG AbHS détBslokimdombination @@AttheNegging device
| oggi ng devi ce adapted to | og the position of the

vehi gtgutisiyriahgnd theursmemiifing dewe. al ong a route, 10 b)

at | east one data recording systemc) at |east one

light emtter adapted to emt |ight towards the

pAepading teanbthee aspent of the pasgudsmentdn thereisniravided aroomputer
spectral conponent of the reflected I|ight, d? at

| eaféwanewerdkagh tfordescetsting gnc @aplysind tdata ebtadied irgintapparatus as
reflected fromthe 15 prepared surface e) at | east
of@ingepabMee surface lighting systemfor illuninating

the prepared surface f) a |um nance neasuring system

SHPPISER 0o e M A A R P A oy 1 L R rctent

| 8o Bbop i IRy R Rous i ege sPBerl o
out put signal relating to the level of received

ilgl 8B NaVaRRGE ' hd bRENt ih@dHiiBh thANRSin G4 RIRIMG m8&irements
may be measured, recorded and collated at speed without the need for major

disruption to traffic patterns.

Furthermore, it is an advantage of the present invention that such information
collected may be used to determine the adherence of contractors and the like fo
performance agreements. Such information could also potentially be used to
determine what areas have the greatest lighting problems, potentially providing an

indication as to power supply problems or the like.

BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from the following
description which is given by way of example only and with reference to the

accompanying drawings in which:

Figure 1 Shows a diagram of a preferred embodiment of the present
invention;
Figure 2 Shows a diagram of another preferred embodiment of the present

20



WO 2004/ 095007 PCT/ NZ2004/ 000080 wherein said at
| east one output device is also adapted to receive and

wWEe@ems®o7 data fromthe | um nance nmeasuri ng SyBCENEZ2006/@00080

10

15

20

il lum nance neasuring system and the at |east two
light detectors in conbination with the | oggi ng device
out put si gnm, Affl: the transmtting device. 5 According
to anot her aspect of the present invention there is
provi ded a conputer software package for recording

apghuangl ysi &bvitad graphiréiresshting rvailpAiaRitsided@foads higd med
above, wherein the software records the data provided
fromthe light sensors at sufficient speed to allow a
VERuEd £ t 0 §Haeed gabh neprasdnting wtbedy) litovaithieed peseids. 10
It 1s an advantage of the present invention that main
r oad I|ght| ng measuremsnts may be neasured, recorded

ES HOR{CARRYING H < maj or

dlsruptlon to trafflc patterns. Furthernore, it is an
advant age of the present invention that such

i MYithy reierenRe t@o’f'gk&r@t édhﬁ’&y'sb@‘lﬂ?é%d teoptfé%ré%%eﬁ@%*ﬁ@m of the

adherence of contra ors .and t

I k

p@@ﬁ@?‘h‘ﬂﬁ%'oﬁgp@@% G i Souingsfeieiid gogpopents of an
d to d vvh

?gtgngantg@p #P?/a]%ﬁﬁ@%p?%(gfeéﬁs rqqgng{]aﬁmqa tllgﬁ ggi;a oqlemg}[a?létnboefcated by

n 'é&altion as to power supply problens or the like.
DESCRI PTI ON OF DRAW NGS Further aspects of the
present invention will becone apparent fromthe

foh %a‘i’ng f?ragg@ﬁé Hd fsitRR orBiveRicles irbthisedmbidimet répresented by

exanpl e only and with reference to the acconpanyi ng

dp aMina@igcdr T2)Marigdh by tr@usRedombRiride A58 raVigés a pulsed output
preferred enbodi nent of the present invention;

to a displacement meter (3), which is positioned in the car (not shown), and which

provides an indication of distance travelled from a set start point.

The output means which provides output signals related to the level of received
illumination from the installed light sources, in this embodiment represented by a
lux meter (4), positioned in the car, measures Iight levels as provided by the
photosensitive device (5) positioned on the roof of the car, the photosensitive
device being the light detector adapted to detect light from the installed light

sources.

The transducer (2), displacement meter (3), lux meter (4) and photosensitive

device (5) are all connected to a data sampler (6) positioned in the car.

Also connected to a recording means, in this embodiment represented by a data

sampler (6) is the prepared surface reflectance measurement system (7).

The data sample is connected to a programmable logic device, in this embodiment
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Fi gure 2 Shows a di agram of anot her preferred
enbodi nent of the present 20 WO 2004/ 095007

WOEDARYSDO04/ 000080 i nvention; Figure 3 shows BCONZRI04/000080

10

15

20

representing a well |it/maintained road, and Figure 4
shows a graph representing a badly |it/mintained
V@?ﬂg {ﬁ%ﬁ' g. PR CARRYI NG OUT THE | NVENTI ON 5
ref'erence to Figure 1 there is illustrated a
preferred enbodi nent of the present invention, being

anbhaeterelRAbLFIREE QWhae it NRspated ehoedr p@fmmmmsomeaimf the
apparatus for neasuring and recording main road

| bre@béntigvergionebeihg yhe refieciahesl mzasumnentvsgstemhgenesslp sndicated
for logging the position of a vehicle, in this

ebpadow®dnt represented by 10 a transducer (2), driven

by the speedoneter drive cable, provides a pulsed

output to a displacenment neter (3), [

poke tighirisdegterst lmeth@aﬁml{q%ﬂe@w@mpre%ﬁme%Y mv'tlpﬂﬁ PRAterepsitive
an indication of distance travell&? froma set art

péT\ﬁ@eSd('ﬁl% V‘G“Et"ﬁﬁ%"ahé'gﬁ§ Wit Heﬁ?% vles%rgs iR B LriAds @4) at a
f

{ R Wee aitne Meeppinent iarh SETCY 2 pits AR shilfed O The tignt

::ag ﬁgsg&ﬁls d?e@q? éipﬁl ??fleld q@gg?rgﬁﬁ e ﬂgé%}rélﬂﬁﬁtdhdh? sbii@e (12),

?E%&gg&ﬁ:{?@?hﬂgﬁ%ﬂ%@(ﬁlrﬁ&t()5% l %'rﬁdté’rned on the roof of

tosenS|t|v devi ce being the |ight
detector adapted to detect light fromthe installed

| gg@broﬁgéﬁéﬁﬁé delltes ‘(’f AnNeBUBPEightd) (11HasPhRasIFeflenRjhe Source

ux neter and phot osensitive 20 device (5)

a(@)@'ré eﬁ@@g&pm%wh dquipndhateAciosurp|(€5) Wiith has atsofireadsh seal (13)
the car. Also connected to a recording neans, in this

efri20 i positionee pyainsird edd Byrfaceddd i

Light from the measurement light source (12) is reflected off the road surface (14),

that reflectance generally indicated by arrow 16.

With reference to Figure 3 there is illustrated a graph indicating a well

maintained/lit road.

The dash line indicated by arrow 16 indicates the average lighting level in lux,

being 1.39.
The triangles indicated by arrow 17 denote streetlights.

Arrow 18 indicates where light has been obscured by vegetation and indicates that

maintenance is required.

Arrow 19 indicates where lighting is well maintained and it can be assumed from

the graph that the light fittings are well positioned providing uniform illuminance.
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sanpler (6) is the prepared surface reflectance
nmeasurenent system (7). The data sanple is connected

W eooa/oprooyr ammabl e | ogi ¢ device, in this enbodPCENZ2002000080

10

15

20

WD 2004/ 095007 PCT/ NZ2004/ 000080 being a | aptop
computer (8). Wth reference to Figure 2 there is

| W 2&% fef@gﬁgbmﬁ;&[r%pﬁ e{hg fe’dmﬁng ﬁl ﬁr{?ﬁzatin% a poorly

pre el ng e ectanc asur ene

l'y indi cated by arrow 9. 5 The |ight
de ec%g&/ﬁﬁ{%bthl s enbodi nent are represented by

mul ti pl e photosensitive devices (10) with tubular

sirgBtdash b Ablkcarbes) broRrZts ifditatdsome wrige BgHthd) le@l in lux,
a point where the measurenment |ight source (12) hits

t being@axb.surface (14). The light detectors (10)

detect the reflected light fromthe nmeasurenent |ight
source (12), being a preferred enbodi nent of a |ight
eimoe ] ihGicales whereolightsis t papsly deaintaired a0y , showsuthat there is
sights (11) and neasurenent |ight source (12) are
einsuiicisnt lliminenee deipeesd T doliMRAIe15) which has a

soft brush seal (13) that is positioned against a

road surface gght frao ement |ight

th
s &2 ingicay ittting '%’W%’P@gp'gga% rface (14),

that reflect ance gener ally indicated by arrow 16. 15

\ng\taSﬁh'?'f b &t ChHrhes e e, i oMPL o8 Bment pystem
.(@%efné %ﬂ'e%ﬂ]i\f)z)ﬂ rIEISV‘Feb@ b«yqsc%e%% E%tnﬁ’ gf] ggtgesmgnated start

| ﬁgﬁg,ql A W17 denote streetlights. 20 Arrow 18
E)glélcat es eereﬁ ght has been obscured by vegetation

and i ndi cates t hat
At the start position all meters are started and the vehicle will then proceed to

manoeuvre around a course, either pre-designated, or randomly.

The reflectance measurement system (9) could be positioned on the bottom of the
vehicle or trailer attached to the vehicle and could be lowered into position when

testing is initiated, so as to avoid excessive wear of the nylon brush (13).

The combination of the transducer (2) and the displacement meter (3) will provide
an accurate definition of position of the vehicle and as such, the readings obtained
from the photosensitive devices and reflectance system can be correlated with

positions on a map.

The results obtained from the measurements can then be analysed to provide
graphs or printouts such as illustrated by Figures 3 and 4. The readings obtained
from the reflectance system can be used to give an indication of the reflectivity of
the road surface, which can then be used to provide an indication of main road

lighting performance.
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mai nt enance is required. Arrow 19 indicates where

lighting is well maintained and it can be assuned from
wo b@4gezaph that the light fittings are well poRCT/N&Z®E000080

providing uniformillum nance. 22 WO 2004/ 095007

PCT/ NZ2004/ 000080 Wth reference to Figure 4 there is

T AR 3% B0 S Rl b pipongpos o ren e
g@e;gﬁﬂ.gg *aﬁéca.gn e e{c %ralngnyn I ux, bei ng

rom1 i cates where 'S poorly

mai nt ai ned and shoms that there |s i nsufficient

| hEsEBtnanee feddny fivestidn itdvetteenl dégtibRid . wdy 6laxadple only and

i ndicates where lighting is not functioning at all. A

vehihelig e @bprithitey trepmhaedifidatigng bad rmidition® ashyl bgmadegthereto

nmeasur enent system (being all conponents of Figure 1)
5 bedhog depading énoemthe sabpatheesif ga definbdsn dhe appEDdpd siaim®n

on a roadway. At the start position all neters are

started and the vehicle will then proceed to

manoeuvre around a course, either pre-designated, or

random y. The refl ectance neasurenent system (9) could

be positioned on the bottomof the wvehicle or trailer

attached to the vehicle and could be Iowered into

position when 15 testing is initiated, so as to avoid

excessi ve wear of the nylon brush (13). The

conmbi nation of the transducer (2) and the displ acenent

meter (3) will provide an accurate definition of

position of the vehicle and as such, the readings

obtained fromthe photosensitive devices and

refl ectance systemcan be correlated with positions

on a map.
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20 The results obtained fromthe nmeasurenents can then
be anal ysed to provide graphs or printouts such as
WO bdowseoat ed by Figures 3 and 4. The readi ngs PUL/AZ2ZOE000080
fromthe refl ectance system can be used to give an
indication of the reflectivity of the road surface,
whi ch can then be used to provide an indication of
' 1 CL'AW%%”Q performance. 23 WD 2004/ 095007
%me Sivav; From t hose graphs a | evel of
mai nt enance, or need for maintenance can then be

det eﬂﬂkﬁgﬁaﬁg‘*op H‘l%taﬁé\‘gigoéﬁd RlcofdhyFerletangd bf b8stepared surface,

accordi y. Aspects the present invention have
beenflescydrad ifudigy of exanple only and it should
be appreciated that nodifications and additi ons may be
made thereto 5 without departing fromthe scope

t hergadasasnd ehianecordingtsysteappended cl ai ms. 24 WO

2004/ 095007 PCT/ Nz2004/ 000080 WHAT WE CLAIMIS: 1. An
apparatus for neasuring and recording reflectance of a
pr epatieast soe figlemittersAdaptedgacaitlight tewpttihadgrepared adiface,
one data recording system at l|least one |light emtter
adapted to emit light toward the r? reg surface, at

| easat lga® aneglight ge tqr@}daa@gﬁpéi@@)% '5 refiected gipm the prepared
reflected fromthe prepared surface, and at | east one
out piHage\an% adapted to receive data fromthe |ight

emtter and the 1light detector and provide at | east
t put si i . .
oS TR oS PR el AL Bl R gt nd e

lum I%P%@tefcfo‘?rgntdhﬁrovide at least one output signal to the said at least one

data recording system regarding a level of received luminance from the

prepared surface.

2. An apparatus as claimed in claim 1, adapted for use with a vehicle
said apparatus also including

at least one logging device adapted to log the position of the vehicle in the

course of travel along a route,

at least one recording device adapted to record the at least one output signal
and a logging device output signal, said at least one recording device being
adapted to record the output of the prepared surface reflectance in combination

with the position of said vehicle on said route.

3. An apparatus as claimed in claim 1 or claim 2, wherein the prepared surface is

aroad.
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prepared surface. 2. An apparatus as clainmed in claim
1, adapted for use with a vehicle said apparatus also

w0 piigiopy at | east one | oggi ng devi ce adapt edP@DNEZIH4/000080
the position of the vehicle in the course of travel
along a route, at |east one recordi ng device adapted

tgf r &6 Obfodr s akor r gﬁ%suﬂgiafﬂ%sal S'aﬂa‘ahlurrﬁ’r%lncé sourced from

0ggi ng devi ce ou | east one

r eCOlhmurw.eQ Shb g'?g%;c‘)']pﬁgon @/ﬁ?@tp‘?gpéré’d E&%dsélﬂ %p?éﬂamétincluding;

of the prepare ace reflectance in conbination
Mﬁth the position of said vehicle on said route. 3. An

appasiabat ons daterieb®dinigsyelepi,m 1 or claim 2, wherein
the prepared surface is a road. 25 WO 2004/ 095007

PCT/ Nz2004/ 000080 4. An apparatus for neasuring

| um aidesst caedight émitten adaged tuerni dglitrtowaids e arepasedaswtiface for
in association with a prepared surface, said apparatus

i ncl ihei myposestof| dedermining: atl ieest pee @p@ntwg cepppeent adtthe reflected
| east one light emtter adapted to emt |ight towards

t he §ghépared surface for the purposes of deternining

at Ieast one spectral component of the reflect ed

: : gh%‘t 'P%?H twef}@bf %?t"épﬁ'%gé@?%%gfé%gé@??%é@gtetgt R % repared

one separate surface lighting systemfor illum nating
t he f)tf"%ﬁﬁr ed surface, a |lum nance neasuring system
adapted to determ ne the brightness of the

at least one separate surface lighting system for illuminating the prepared

surface,

a luminance measuring system adapted to determine the brightness of the

prepared surface,

an illuminance measuring system adapted to determine light output of

fuminaries, and

at least one output device adapted to receive and process data from the
luminance measuring system, and the illuminance measuring system and the

at least two light detectors.
5. An apparatus as claimed in claim 4 adapted for use with a vehicle
said apparatus also including

at least one logging device adapted to log the position of the vehicle in the

course of travel along a route,
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prepared surface, an illum nance neasuring system
adapted to determne light output of Ilumnaries, and

W@eookes®d7 one out put devi ce adapted to recei vePEINZ2004/000080

process data fromthe |um nance neasuring system and
the illum nance nmeasuring systemand the at |[east two

I
ghk; l%@? Bht %ﬁsm@r}ﬁév@gﬁgﬁfeﬁs B (yﬂeaérf@ﬂ utnslé?'laWéHtﬁ\g toa

ad apte use wt appara us al so

i ncljgg g r&?’envb@@%nﬁ%ﬁ%n'fﬂﬂghgm trdRrhiteneslaqiisettoah®y
the position of the vehicle in the course of travel

along a route, 26 WD 2004/ 095007 PCT/ NZ2004/ 000080 at

| easwhersl ddidaslebittanegoudetideeicadaplise ddapte tovaoddreaamd process

out put signal relating to a |evel of received

i || udataditonoihef logging idghice toutpus sionalearseresgivée @ind mrocesadiata from

wherein said at | east one output device is also

adapthedranemitéigedieMiceand process data fromthe | ogging

devi ce out put signal and receive and process data from

the transm tting device. Ana ara clainedi

cl auM@P%faysaﬁ%ﬁ'@me\ﬂﬁw@irﬂ%%&%g E?'% R{ERared sugace is

road 7., An apparatus as clainmed in any one of claims
aWherel n said at |least one |ight detector is

adapted to detect I|ight em'tted fromthe said at | east

one Nﬁ %@Paraﬁg‘ éft @éum;% [in ‘e ?{I; H‘ﬁs 150 herBhl %aﬁdg%)éast one

oné o | east one

em tffk db{%ctb?ﬁ‘sda&é’pté@'ftﬁdétbemgh% Rt FRA RS s5ill Tk ARt one light

emitter.

8. An apparatus as claimed in any one of claims 1 to 7 wherein the at least one

light emitter is used to send light to a prepared surface.

9. An apparatus as claimed in any one of claims 1 to 8 wherein the at least one

light detector is used to receive light from a prepared surface.

10. An apparatus as claimed in any one of the previous claims wherein the light

emitter is an automotive grade light source.

11. An apparatus as claimed in any one of the previous claims wherein the light

detector is a photosensitive device.

12. An apparatus as claimed in any one of the previous claims wherein the light
emitied from the designated light emitter or emitters is shielded from external

light sources.
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9. An apparatus as clained in any one of clains 1 to 8
wherein the at |least one |ight detector is used to

WO e@ei9®ot i ght from a prepared surface. 10. AnPCT/NZ2004/000080
apparatus as clainmed in any one of the previous clains
wherein the light emtter is an autonotive grade

lighto ggﬁér%ﬁfs élslcl?l%dqmﬁrﬁtfésw oifi R E?%abtnor@ﬁ’gf@%ﬁltter and

f t'he evi ous c erein the |li1ght detector

a phgtose %ﬁb? bﬂtﬁdéj@é{bﬁé‘re sﬂi%ideﬁrfro@@@ﬁ%ﬁﬁgﬁ s@§rc§§ By |§ﬁdanclosure

in any one o previous clainms wherein the |ight

em thadsfrfmut R dascoast estettboRheresbrifigaredals ®satt t er s
is shielded fromexternal |ight sources. 27 WO

2004/ 095007 PCT/ Nz2004/ 000080 13. An apparatus as

cl1ai Amdppdratisaismldidedirecitien claime 12br tlas t1 3 siéchl ingides a shield.
emtter and at | east one |ight detector are shiel ded
fromother light sources by an enclosure that

subr Burappataies enidaimed dndnieenscobelaimmed2dent4 yiieein e shield
a set. 14. An apparatus as clained in either claim12

or chaludes 8 safiresiienhBeiaids a shiel d. 15. An apparat us

as clainmed in any one of clains 12 to 14 wherein the
shield includes sof t. reS|I|en nater

apfaratapealuT B C?ﬂé'a‘ep AN &Y Ylee© oFIalfnSal ?r?to 1?%’865%“ the shield
wherein the s cl udes nylon brush bristle. 17.

An a‘ﬁ'ﬁléﬁj%? U%loragrucsﬂgrln@d in any one of clains 12 to 16

wherein the emtter and detector set and encl osure

ag% Rﬁﬁg%ér%ﬂgdaé Halmegsiﬁ aﬁ%gﬁé Bt Eintsd1 Btd f@ﬂhéﬂéﬁ'f lﬂ@%mltter and

aratus as cl ai In any one of clains

17 V‘@@té&bf‘sét%d%@'o@ﬁtwﬁe h8sifiehedtih efed pfdklrﬁl%%f?ﬁoaﬂﬂshﬁace
the road surface. 19. An apparatus as clainmed in any

of the previous clains wherein the data
18. An apparatus as claimed in any one of claims 12 to 17 wherein the enclosure is

positioned in contact with the road surface.

19. An apparatus as claimed in any of the previous claims wherein the data

recording system includes at least one programmable logic device.

20. An apparatus as claimed in any of the previous claims wherein the data

recording system includes a computer.

21. An apparatus as claimed in any one of claims 2, 3 and 5 to 20 wherein the light
transmittance equipment includes equipment adapted to discharge or emit

light.

22. An apparatus as claimed in claim 21 wherein the light transmittance equipment

includes street lights.
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recordi ng systemincludes at |east one programuable
| ogi ¢ device. 20. An apparatus as clainmed in any of
W0 b@4/9®07 ous cl ai ns wherein the data recordi PGI/SZI0&N0080
i ncludes a conputer. 21. An apparatus as clained in
any one of clainms 2, 3 and 5 to 20 wherein the |ight

t 1 i: At i . i t .
PSR PhRABRS SRR T ot/ i 3RS, BRFAS RSl tont
i A . i > , i

i nclctt ésgﬂ @31 P \géfé CﬁrgTﬁétllg@SZéStg@év\DSt%g%@%%&@e%ub@ms fespond

PCT/ 4R PALRPIBEAve RRomAGhiarPRmitidhee @Fuiph®inied i n any
one of clainms 2, 3 and 5 to 22 wherein the |ight

transm tting detector includes at |east one sensing

deyj Aeagstaptue chst dairesipiandaint 23 iwHeuein riag isensing clevice dncludes at
fromlight transmttance equi pnent 24. At apparatus as

cl ai leest dne phokisengdvedayicei n t he sensi ng device

i ncludes at | east one photosensitive device. 25. At
apparatus as clainmed in claim23 wherein the sensi n’%;

d&oi dleapparpivecs alpimadeiaselaigha3 (whereiaige sensigg dgyice includes at
apparatus as clainmed in claim23 wherein the sensing

devi l6asti @ e8NS | east one lux neter. 27. An

apparatus as clainmed in any one of clainms 2, 3 and 5

tQ .26 wherein the . vehic i . I :

Specht ARetgar oIt ncHerh 33 ielehitet Sathe B jroiudes ot
t he [ r . 28. An apparatus as clained in an

one Iggétc n%ﬁ%ﬁl%?e% and 5 to 27 wherein the positi ony

of the vehicle is |logged by global positioning
satzehl, idoBafR)Yd 5§ claimed in any one of claims 2, 3 and 5 to 26 wherein the

vehicle is able to travel at a speed designated for each road classification along

the desired route.

28. An apparatus as claimed in any one of claims 2, 3 and 5 to 27 wherein the

position of the vehicle is logged by global positioning satellite device.

29. An apparatus as claimed in any one of claims 2, 3 and 5 to 28 wherein the
speed and height of the vehicle mounted sensing equipment from the road

surface are recorded by a logging device.

30. A method of monitoring main road lighting including the steps of:
a) driving a vehicle along a route while street lighting is operative
b) recording the illumination provided by the street lighting,

c) recording the road surface reflectance that can be used to determine the

luminance properties of the route surface, and
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29. An apparatus as clainmed in any one of clains 2, 3
and 5 to 28 wherein the speed and height of the

wao ehiod®onount ed sensi ng equi prent from t he r OBCIT/NZ2004/000080
surface are recorded by a | ogging device. 30. A nethod
of nmonitoring main road lighting including the steps
of: o)3tediidivg e Bo¥iBl sL%@baﬂae fn 1A cBLMBI dreing Lefille's travel

i ght'ing 1s Operative recording the illumnation

pr ovi dgpng%aldeuet r eet | |ght| ng, c) recording the road
surface reéeflectance that can be used to determ ne the
| um nance properties of the route surface, and 29 WO
2004 hAOXpafUiTerReoTHMIFE PAa00 G818 cod)ngr areoartilysingt dea obtained from
position of the vehicle in the course of the vehicle's
t r avepparatusrag ckaindd moyibee o3the pleviauspaiaians, sof t war e
package for recording and anal ysi ng data obtai ned from
apparatus as cl ai med any one of the previous clains,
wher ehareim thesesfingse eqoesothe Hagan erayisied fmmed@@t flugynance and
the light illum nance and | um nance sensor
suf f i%m@ancesi@@er% 8t suffigiontasneef to) lloyea tVPQ'GIQI toatfave' at normal

nor mal ut | owabl e speeds. 32. An apparatus for
meas (Y %6?‘%\’}’% %&1 ng refl ectance of a prepared
surface substantially as herein described with

; : gﬁ ‘@gnce éaﬁlésag)q sulrlhg%% %g&dméxrgh&itarﬂ:‘éc@? BRBLAY surface

St npanyi
substantially as herein described with reference to and as illustrated by the

accompanying figures 1 and 2 and accompanying examples.
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