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WO 2008/033029PCT/NO2007/000318 "Control device, system and

method for public illumination" Technical Field The present invention
relates to the field of control systems. More specifically, it relates to a
systemmieommunicative electronic controllers arranged to GHQENizE(7/000318
illumination of a cellular area. 5 Background and Prior Art Historically
illumination of public areas like streets, parks, industrial facilities and

S'm"aﬁ’@arﬁ%ﬁawc@y@Q@fé}ﬂ@ﬁ%ﬂ%@%}g@mmm@i%”
darkness makes illumination necessary. Each light source illuminates a
part of the 10 area, hereinafter called a cell, and adjacent cells typically
overlap each other. The switchigg, g faaphui4sing some light sensor,
timer or other means and applies typically for a group of light sources.

Also li§he inteprsat iSagoEaibleaRiudp s hystdiRld tobavendivergydnas. More

increpsaiihe lifetimerafihg qarirmentionesesdha sHRiBE o MPaIRIY arranged
adjusting the intensity of illumination - is then done for 15 substantially all

PR UHBE B IRCEFIEINIF F RfAnor areas also equipment which
senses movement of objects with a temperature radiation different from

ambient temperature (motf%n g{ensors isn;ésﬁd.to %N{[Ch the illumination on
only when there seems to Al aRey Iiaﬁ’t‘j Vthis case dimming is
generallgtoat#fiwisienZoftiior dbpubliemededitkbipthe steofrttiestnal facilities

CETBRECS DA B3 HANDINR AR A ASARESAINARNAY when darkc
ﬁg ting system where’a group ot lightis switched on by a passing veﬁlc e
aeehrembdsnguontetionp retsesann doesmdohtisenerad diihieates ek of the

RRIENhaRplicRtion-A303 206 érf&eag{é@ BSHSIERAN IghingIARkAtether. The

on the supports beside the road and activated by sen-25 sors. A report

swilediaie Reaa by aRoTsRRRoieglesenenlle iNAIKen ¥har Bsgeq Bydharplies
YsidagpasimentQiol NRRArERieRds e ntisd0RdhT aReHsIRDRUAELERRABNN today’s
road lighting standards. There is however still a need to improv
AR5 B/ T PO 30K GTERRE: Sl B St SRR e e the
gavingg and/aately. Zdjusting the infensity of Hlumination - is then done for
substantially all the light sources of the system. For minor areas also equipment
which senses movement of obiects with a temperature radiation different from
ambient temperature (imotion sensors) is used to swifch the illumination on only
when there seems to be a need for the light. In this case dimming is generally not
in use.

Prior documents describing the state of the art comprise US-patent
3,893,000. The document discloses a highway lighiing system where a group of
light is switched on by a passing vehicle and remaining on for a predetermined
time. A further document is the UK patent application 2 303 906 A describing a
system for lighting mounted on the supports beside the road and activated by sen-
sors. A report “European Road Lighting Technologies”, Dale Wilken et al, issued
by the US Depariment of Transportation (sept. 2001) reports about European road
lighting standards.

There is however still a need to improve illumination control to much a

greater extend and thus to improve energy savings and safety.



Summary Embodiments of the present invention disclose a control unit for

an illumination system, the system itself and the involved method to

operate the system. They seek to achieve an energy-efficient illumination

and a safe environment. According to one aspect of the invention, there is
provided a control unit being operatively connected to control a light

source in an illumination system for an ﬁea, said area formed by at least

two cells, said control unit comprising means to monitor said cell for

subjects of interest, wherein compri i¥s to coordinate illumination
measures with at least one corresponding control unit in at least one

Embetbxiamnite deliHey presevdy iogemtianicditioleseittasaizhboiragpbridingrcofitnpiination

systelﬁt?,ittr{@ %@W@%@gﬂ& m%mgetmgt%&”@e%%@%%r é‘f@”‘?‘. i?he%/ seek to
_based on a wireless communication method. The illumination measure

achieyh 20 APALY RifiEeny g ricREACcRIB IR SIERIgHYIreBmfgtheRasrding fo one

aspeSPWiohd ifvaiamshbyaiede gnd g indatt e HaNiSioRrepamieraNEonnected

Ii%ht characteristics comprise at least one of light intensity and light color.
to cophglR Bl SR EEHMABhItITHE READ S RIRERPERE G RR.(RAKt R formed by at
leastelgotigiic, caidatastwith inagenprasagsing: nagneimitensers, caddor subjects of

. eqU| Went ambient light measyring m an§ aﬂd Iase{.e‘gui ment. In .
intergs erel c%fn I’ES{ rpeans O CLOr mg & % umjnano easures with at least
another embodiment, at least one of an object and a pérson’residing

one immides;_:sci@chem mouingl withih éai_datelIijelw\_/imy?eaidr@gdimauberueiriings,sammmway
comt! %Jhié%ﬂlﬂr{'gg&éiﬁ?“r&&&“%ﬁ&?e%jﬁ?ﬂiﬁn&'“%%ﬁ‘@ﬁ deyice 9ha APURAlbodiment,

illumination devices to be controlled as™a si ight source. The o
comipyGigatiibrrebremisaibreaedureisvith Brsaf bt dnwifsissinsrmmunication

metheRNtrBLUNiSRBIRIISERS5aRAING N LRHIRIRNIAREMENRR: Gkt deteristics variably,

. correspond to moving speed and/or a movin% directign of said subjects.
settingd8s 4 89'4RBHTE? SERADY THRIMARGRMIBNNE RIS Y suffsenyhere the

light torapantenlingsiomipasemblcaiztoea, saidiarasdiaing fotnkghbyeloleaie control
two cells havin '

. light [ h cel llyminat id cell and .
it B R S S e B R e e S RN Engameras with
imageomod:esﬂ;iitgain’g@*r@migedeosomitmmdemeﬂimautbjmm_mtéwﬁt,measuring
meaﬁ‘%’?é‘ﬁ@%éﬁpg%‘?ﬁgﬂé? RN RTeAUthERAIRLHDIS, i&BQ{ﬁJHé‘tlﬂ"%ﬁf object and a

ilu easures lIs to ac

mination me s between proximate control units/cells to leve'an
persepsRHAETICRSIE R Saitha8dn ARG EhsaiEhARneABE 6P EhasY R sntering

said ofdhe Sﬁéeﬁﬁﬂﬂ@cﬂﬁ'&% i?r?aﬁoff@sﬁo@ﬁi@&; SMﬁIﬁ’{ThH%iBﬁ_ !tﬁ@\ﬂd'@ Heay '&%up of
streets, mot,orvvag/s, parklngg areas, parks, industrial facilities, futh
P

lumige iR IS SRR BF iRfnth ARG GRL SUEERnpH Coordination of

iluminstemerdaiyragdjwatingdlamnsatiomia priigies afeiemiobperspasitpayeidchanging
irumpjiling anior adiisting dlumination, hanges, i prximale els 19y ing direction
correspon%r%e moving speedrangf%r moving (ﬂf*]ec?lon O?ﬂ'le SUEE)JeCtS, 9
of saithishbjaiscorgrizdinghiclesatiarispakt. & Aeordiagtiona fheteis provided a
t i Tol; e is proyided e ' | r
syt e e e e B BPeast two
cells liavissu dighd soebrfrdduARCBarEh éhdEURAtRsARIE eRhitsithg@sarntrol unit

oper&%@rm%i@%ﬁbﬁ%%%%@jeCts of interest; sending data
about sajd subjects of interest to at least one corresponding control unit in

- saf RAIAATH RS AEPEGR e BOTHE LSS ir6h A RERIBGIECT nterest,

- twooNggpontingicatitiobatiieen said control units,

- coordination of ilumination measures between proximate control units/cells to achieve
an energy-efficient ilumination and a safe environment. Another embodiment of the
present invention is a corresponding system to be used in areas like streets,
motorways, parking areas, parks, industrial facilities, public facilities. The coordination



adjusting illumination according to at least one of (i) said subject of
interest, and (ii) said data received from at least one proximate cell.

For further details and aspects of the invention, reference is made to the
attached claim set. Brief Description of the Drawings Below the
present invention will be described with reference to the attached
drawings where Fig 1 shows a block schematic of a controller; Fig 2
shows a typical application of a street li htlng system Detailed Description

of iilurgynsieraePEHiBD aRAYHISe mﬁaaﬁ@t% nsIdengiieminpdigld of view of
persoﬂ@@ti%ﬂ@s@onm@llﬁg mmﬁmajmfﬁgalnal@ﬁﬂm umbﬂ:.@@s;omsq)ﬁmmée@ens to

It;barmature 101. The c ntroller has Il followi atur
correSREnHE (RS SRESBILR) (OPEIa (B ERGEbiR, I8 I WhiEh may
compsitamddbycredmdSHANESBY) for fast response in case illumination is
needed immediately 102; Adjusting the light output variably from
minimum to maximum (ON) 102; Communicating with corresponding
controllers attached to proximate light armatures 103; Monitoring a cell -
typically identical with the cell to be illuminated by the cOntrotled light - for
events of interest, f inst people residing in the cell, people or animals or
objects moving around inside the cell or entering or leaving the cell, for
instance with a camera 104; 3a



- Sensing ambient light conditions 105; Deciding own illumination activity
on the background of (i) information from own sensors and (ii)
communicated information from controllers on proximate light armatures.
Figure 2 illustrates a typical system of 5 (as an example) light armatures
201-205 spaced along a street for street jllumination of 5 'cells'. Cells are
over- WO 2008/1)33029PCT/NOZOO?/dE)OBlS 4 lapping as is normally
the case in the field of illumination. Each light is operatively controlled by
aA@eatingitoca firtiler 240=21.5f theuinteshtdothetiasnaatu frovidethe method to
folowingyis ane passibie smbodimentiof asxaiem nclian: ALidEy oing
assumed being of a type that needs some time-consuming pre-héating,
aegjaipped uribd bigispiSTRAND-B Yanbidb witiceaid oigtvvtasesising:

detectsii I I , and there is too little

ambient ?E@%E%ﬁgg%mﬁ%%{tﬁ%%ﬁg s%féﬁft{%%he controllers expect the
meed9O8ilghmatBpiects O $00 is approaching from left, and this
everRlenifiely ding: BIsclif asiior @ ddReoreins iy hihs: apRPa6B tisiresponding

monitored by co,ntroller 211. Since is controller 211 has not received any

comPRiHichtBh foth 'GaskansRIfgiEaitStlre controller, it increases
iluminegiomtpcaiafoemvhidhagivesd looniaaiondmng withioot linding the

driver of the vehicle. Additionally.the, controller com icates the event.
R e T R e Vs gerest

wheanthgi vehid datdlirandieethfernCahieeid orEoimeinadteatistlincreases
illumina- 15 tion from STAND-BY to a level making the vehicle driver

being more accustomed to the light, making it possible to increase
illuminafién further deirile airorepoats Rithsutiaiiiag trRieisnse Bghade to the

fugtherneantigiliss@d2 propagates information about the approaching
vehicle event to the next controller 213 which in turn can prepare for the

approach of the vehicle. 20In another embodiment of the invention - an
illumination system alor@risRRiokHtivehisiah @ My £HRMiGY in at one of

T s O S e R 2 e

parbeatipg promedure in due time before a vehicle arrives. This opens up

f2°5r mo.r?—'"z‘%‘?r%%%\)’é”agb%gki%%W&%%%”@f“&”c?&%r&'ﬁ%r’fghting
equipnient.

Fig 2 shows a typical application of a street lighting system

Detailed Description of Preferred Embodimentis
_ Figure 1 shows a block diagram of an electronic controller 100 with a
central electronic unit 106 o be connected to a light armature 101. The controlier
has typically the following features:
Switching the light off completely (OFF) 102;

- Keeping the light in a stand-by mode (STAND-BY) for fast response in
case illumination is needed immediately 102;

- Adjusting the light output variably from minimum to maximum (ON) 102;

- Communicating with corresponding controllers attached to proximate
ight armatures 103;

- Monitoring a cell - typically identical with the cell to be illuminated by the
controlled light - for events of interest, T inst people residing in the cell,
people or animals or objects moving around inside the cell or entering
or leaving the cell, for instance with a camera 104,



As soon as no relevant object is sensed inside the cell of the controller
and communication with proximate controllers indicates that no object is
approaching from outside its own cell, the controller reduces illumination
to a minimum (OFF or STAND-BY depending on the conditions described
above). 30Sensing direction and velocity of éijects can be done by image
processing if the sensing equipment of the controller comprises an
electronic camera and sufficient Coﬁ)§)Utm ower for image processing or

by further AR RERSNH RN e controllers which monitor

0Ver|app|ng)@@i@w@%@uﬁ@ﬁl&’#m@how&tlvﬁy on the background of (i) information
2008/033029PCT1NO2007/0041318 5 nal me ¥ as.radar, laser or

electromaght Ve S BRIt theABIRHELH u'%@é’lma o HOURlIgT on
system disposginaleniigatstraesitypisally allows a structured

communication net. In theory each controller communicates only with its

two 5 adjacent controllers (neighbours’) which makes use of the

communidgted ihibusizaies ardackiityaty -Gf hdesssagxapydepdght armatures
infermage %ﬁgéé‘@%%ﬂ%v unchapgrd Grausiadhe s LeeLaler celis are over-
However, in situations Where less structured areas have to be illuminated,

other and possibly not foreseeable communication paths might be

necessary. Therefore the controllers generally can communicate with any

io other controller within the system as far as the communication means
(cabling, range of radio equipment) technically permits the

communication. This option is also valuable to support fail-safe operation

in cases where some light sources 204, (no light) or controllers 214, (no

radio signal) are out of order and can not participate in the

communication. 15In a further embodiment of the invention special care

can be taken of objects entering the system at unexpected places or

otherwise behaving unexpectedly; for instance bigger animals entering the
street, cars driving in illegal directions, halting at unexpected places

(because of flat tire, engine breakdown, ...) and similar events. In this case

the controller can start special illumination and/or 20communication

programs which may call attention to the event to increase safety
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in the area. WO 2008/033029PCT/N0O2007/000318 6 PATENT CLAIMS
1. Control unit being operatively connected to control a light source in an
illu- mination system for an area, said area formed by at least two cells,

sadgrAtrakynit comprising means to monitor said cell for sulject®nb7/000318
interest, characterized by comprising means to coordinate illumination
measures with at least one corresponding control unit in at least one

%ﬁ“&%@ &91116%%}1 nff‘(@c&%‘\ﬂ‘ﬂ@%!&’bi"‘f! qﬁ %Qtfé‘?‘{r%%%ﬂ”! E‘Qz&%’bté?éﬁvety

2. Control unit according to claim 1, characterized in t

eontiolRddatian plesieaicsantedatal hmidigasierda ﬁ‘ﬁ/ﬁ@%@ﬁfe
commyRC3HRIRIIO brkoBdsapEOL HNbAFSEFHIBE 05 iunction: all lights,

characterized in that said illumination measures comprise means to

TR IABRAaBRIRE IRh BB diatisressniomR i@?é?@ﬁ?d}‘mjﬁﬁ fyerbeating. are as-
stanslnemgde; Smeans-Byswieh af eaihligh)espHEREH@Eh detected in any of the

monitored cells recently, and there is foo littie ambient light availabie - it is night -
such that the conirollers expect the need for illumination.

A vehicle 200 is approaching from left, and this event - including the
direction and the velocity of the approach - is monitored by controller 211. Since
controfier 211 has not received any communication from a left-hand light armature
controller, it increases illumination to a value which gives illumination, but without
blinding the driver of the vehicle. Additionally the controller communicates the
event and parameters like velocity and direction {o the neighbor controller 212
where the vehicle will arrive later. Controller 212 then already increases ilumina-
tion from STAND-BY to a level making the vehicle driver being more accustomed
to the light, making it possible fo increase illumination further than controller 211
withcut blinding the driver. And further, controlier 212 propagates information
about the approaching vehicle event to the next controlier 213 which in turn can
prepare for the approach of the vehicle.

In another embodiment of the invention - an illumination system along a
street with vehicles only coming in at one of the ends - the light sources 205 far
away from that end of the street, could be even in OFF mode at night, since they
might be able to run the preheating procedure in due time before a vehicle arrives.
This opens up for more energy saving and increased lifstime for the lighting
squipment.

As soon as no relevant object is sensed inside the cell of the controlier and
communication with proximate controllers indicates that no object is approaching
from outside its own cell, the controller reduces illumination to a minimum (OFF or
STAND-BY depending on the conditions described above).

Sensing direction and velocity of objects can be done by image processing
if the sensing equipment of the controller comprises an electronic camera and
sufficient computing power for image processing or by further communication

between two or more controllers which monitor overlapping cells. Alsc conventio-
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4. Control unit according to claim 3, characterized in that said light
characteristics comprise at least one of light intensity, and 25-light color.
5. Control unit according to claim 1, characterized in that said means to

wWeRitRmsaiehcell comprise at least one of 30IR detectors, elaatmoniEzo67/000318
cameras with image processing, magngtic sensors, radar equipment, 7
ambient light measurement means, and - laser equipment. 6. Control

ﬁm'm%neﬁ%gl%@a% hehagciesizashindhatsaldhiechiafimtegstie can
kg:\et Iueseflasc;; one of an ob-

An illumination system disposed along a street typically allows a structured
communication net In theory each controller communicates only with its two
adiacent controllers {'neighbours’) which makes use of the communicated informa-
tion and additionally - if necessary - passes the information changed or unchanged
through to the next controller. However, in situations where less structured areas
have to be iluminated, other and possibly not foreseeable communication paths
might be necessary. Therefore the controllers generally can communicate with any
other controller within the system as far as the communication means (cabling,
range of radio equipment) technically permits the communication. This option is
also valuable to support fail-safe operation in cases where some light sources 204,
(no tight) or controflers 214, (no radio signal} are out of order and can not
participate in the communication.

In a further embodiment of the invention special care can be taken of
objects entering the system at unexpected places or otherwise hehaving unexpec-
tedly; for instance bigger animals entering the street, cars driving in illegal direc-
tions, halting at unexpected places (because of flat tire, engine breakdown, ...)
and similar events. in this case the controlier can start special Hiumination and/or
communication programs which may call attention to the event to increase safety

in the area.
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ject and a person which are one of residing inside said cell moving within
said cell; leaving said cell; and 10entering said cell. 7. Control unit

according to claim 1, characterized in that said light source comprises a
sigls,Ulmipation device 15a group of illumination devices t@8eno2007/600318
controlled as a single light source. 8.4Control unit according to claim 1 or
claim 6, characterized in that said coordination of illumination measures

with said at least one proximate control unit comprises changing

illumination in proxi- 20mgtecells @ gorrespoad tmiat least one of a

moving speed and a moving direction of said subjects. 9. System for
controlling illumination of an area, said area being formed by at least two
dells havingoh lighbstu opératiaely celhtedliehinatensaidecédhandaeonimot iiiu-

AHOHCARSIALKe R, CORRELL LRy ASh AFINRPHICS: FORUPRIBNZER Phid control

unit comprising means to monitor said cell for subjects of interest,

characterized by comprising means to coordinate illumination meas-
ures with at least one corresponding control unit in at least one proximate cell by

two-way communication with said corresponding control unit.

2. Controi unit according to claim 1,
characterized in thatcommunication between said control unils is

based on g wireless communication method.

3. Control unit according to claim 1,

characterized in thatsad illumination measures comprise
- means to vartably adjust light characteristics;

- means to set said light source in a stand-by mode;

- means fo switch off said light source.

4, Control unit according to claim 3,

characterized in thatsaid light characteristics comprise af least one

of

- light intensity, and

- light color.

5. Control unit according to claim 1,

characterized in thatsaid means to monitor said cell comprise at
least one of

- IR detectors,

- electronic cameras with image processing,

- magnetic sensors,

- radar equipment,
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said control unit being arranged to monitor said cell for subjects of
interest, two-way communication between said control units,

coordination of illumination measures Between proximate control
units/cells 30to achieve an energy-efficient illumination and a safe
environment. 8 10. System according to claim 9, characterized in that
said area comprises streets, motorways, park-ing areas, parks, industrial
facilities, pulbientdightissasurengsténgaitéiidthy to claim 9, characterized

in that saidgyhiechofafgrest is at least one of an object and a person
which is one of residing inside said cell; moving within said cell; 10leaving
said cell; and entering said cell. 12. System according to claim 9 or claim

1lg %{@@t@ﬁ@%@y@@'@ eogEghination of illumination measures
e e TR S SRS IR A on of an o
ject and a person which are cne of
- residing inside said cell
- moving within said cell;
- leaving said cell; and
- entering said cell.

7. Control unit according to claim 1,
characterized inthatsaid light source comprises
- a single illumination device

- a group of illumination devices to be controlled as a single light source.

8. Control unit according to claim 1 or claim 6,

characterized in thatsaid coordination of illumination measures with
said at least one proximate control unit comprises changing illumination in proxi-
mate cells to correspond to at least one of a moving speed and a moving direction of
said subjecis.

9. System for controiling illumination of an area, said area being formed by at
least two cells having a light source in each cell o illuminate said celf and a control
unit operatively connected to each light source

characterized by

- said control unit being arranged to monitor said cell for subjects of interest,
- two-way communication between said controi units,

- coordination of ilflumination measures between proximate controi units/cells
to achieve an energy-efficient illumination and a safe environment.
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dynamically adjusted illumination in proximate cells to correspond to at
least one of a moving speed and a moving direction of said subjects. 20
13. System according to claim 11, chafhcterized in that said objects
comprise vehicles and animals. 14. System according to claim 9,
25characterized in that said IiPht source comprises a single illumination

devie aHYERGHRIFHAIRARBYRes to be controlled as a single light
soyraes B Methedi@iliminateanadenesaid gt ataskhy atdeastdye park-ing

- cell h cell bei ' L with a, i d | unit,
P A P by DT AR 2 s RS E el cell or subjocs of

interest, 5sensing said subjects of interest; sending data about said

suQ}Fctsﬁg{&%r%ﬁ%gﬁgée@s&gm§orresponding control unit in at Ieast..
i ,

one proximate c _
characterized inthatsaid subject of interest is at least one of an ob-

;"ect and a person which is one of
- residing inside said cell;

- moving within said cell,

- leaving said cell; and

- entering said cell.

12.  System according fo claim 9@ or claim 11,
characterized by said coordination of illumination measures com-
prise af least one of
- incrementally adjusted illumination in proximate cells in a field of view of
said person to avoid blinding,
- dynamically adjusted illumination in proximate cells to correspond to at least
one of a moving speed and a moving direction of said subjects.

13.  System according to claim 11,
characterized in thatsaid objects comprise vehicles and animals.

14.  System according to claim 9,
characterized inthatsaid light source comprises
- asingle illumination device

- agroup of illumination devices to be controlled as a single light source.



receiving data from at least one corresponding control unit, adjusting
illumination according to at least one og 10(i)said subject of interest, and
(i)said data received from at least one proximate cell. 16. Method
according to claim 15, characterized in that said sensing of said

ol coll MG T AR B e g SERT JEI) S g i el eocr
20:31 Ddeided wippertinghta tigimstey chanadtartedrby satd adjusting of
or LI 4 Feic o e b B o bincing.
25adjustingnitarinp stshcetidageshiegeoximéeeestlls to correspond to at
5 least 0”%85&&8%‘55@5%8?&@%:@(%&”9 direction of said subjects.
- sending data about said subjects of interest to at least one corresponding
control unit in at least one proximate cell,
- receiving data from at least one corresponding controt unit,
- adjusting illumination according to at least one of
0 (i}  said subject of interest, and

(i)  said data received from at least one proximate cell.

16.  Method according to claim 15,

characterized inthatsaid sensing of said subjects of interest deter-is
mines if said subject is one of '

- residing inside said cell;

- moving within said cell;

- leaving said cell; and

- entering said cell.

20
17. Method according to claim 16,
characterized by saidadjusting of illumination comprises:
- incrementally changing illumination intensity in proximate cells in a field of
view of said person to avoid blinding,
25 - adjusting itumination changes in proximate cells to correspond to

at least one of a moving speed and a moving direction of said subjects.



