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LI GHT MODULATI ON DEVI CE AND SYSTEM FI ELD OF THE
| NVENTI ON The present invention generally relates to

wd 20981131p330) ecti on, and nore particul arly concerd@CA2008/000806
systens and devices for nodul ating projected |ight.
BACKGROUND OF THE | NVENTI ON Many visuall'y interesting
lighting effects can be obtained by cyclically pulsing

l'ight i ' d/ | or. F I
f undarent al LISHT OCULARGN REVICE AN STEN

frequencies in the range of 0.01Hz and 100Hz, and
their pul sations resonate deeply w thin human

FIELED OFTHEINVENTENMNMl e, it is well established that
when one is exposed to |i g{ht pul sations within t

he .
The egsemMcipventigie dsnerallyi reldtes tq; llghh rsgiection: 8d faerel particularly
: [ ; t ventual |y
corfidié SysiEhe and B8viBESKT MBTuBring BIBERATRAE Nt T
phenonenon i s known as photic brai nwave entrai nnent.
' i fferent brai frequenci es are associ at ed
BA&{@%@&&W QﬁIEFFI'IEdI@‘I(TgIIﬂSNi t IIII| | OINS that |ight
| f . ' L
ey AU T SRR St 31 A B et pdfsing o
intdresibyt dreciior €olequeorcexarhplée, B\;]ﬂmwmmdhh}emalrhiio@gjcahpheaomena are
th t ti . As t anot her. ex ations, at i
relbtBg1 P HEauEEHa® ., ThRrisNose! DI Eaandr Ll e dhel pulsations
i t . e . .
resiafe'dbEp i humidn, PERAMBACI of BAAAREY i Wi estabiished that
whpper oree \ie exposedrtp hglut pulsgtitnys mathin ke pfrequenglyt range ?f typical
| sati . I I ted | t
e e s SR o, B o ot ety
. } o i .
IMHRAIRER i B N AR AETIRAGIAIANS B 5o o
braamwavd entraimmentl Sisce differbotbraimwavesfretjueRBile®RaraRIgsociated to

i ch can . trigger, epijeptic episodes in sonme .
difterentynigatates S g el iafiumisatmessarhevman inflyence on mood
HS Qv Y, f e i [
and B0 ok 2 o BRioR] [AGUACHER WP liica, poarbet
fretpaemay of 1.2Hz usually strongly attract the attention. As yet another example
pulsations at 7.8Hz, a frequency known as the “Schumann Resonance” which
relates to the resonance frequency of the electromagnetic field surrounding the

Earth, are perceived as very soothing by most people

Light pulsations are already commonly generated in parts of this frequency range
with stroboscope-type luminaires such as seen in discotheques or ambiance
lighting systems. However, such systems usually generate crude on/off light
puises, as shown in FIG. 1 (PRIOR ART), which can trigger epileptic episodes in
some individuals. Current research indicates that 1 in 20,000 adults over 25 years
of age have epileptic photosensitivity to pulsing light, without necessarily being
aware of it. While this risk associated to standard stroboscopic light pulsations is

minimal, it cannot be ignored in lighting applications for the general public.
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aware of it. Wiile this risk associated to standard
stroboscopic Iight pulsations is mnimal, it cannot be
wO ogtaas3i n | i ghting applications for the generGl/CA2008/000806
public. Ext ensi ve psychophysi ol ogi cal research allows
us to specify the arousing, EeIaX|ng, awar eness
shar pening, or pacifying effécts of various colors.
Such research originates in the early work of pioneers
Extansiveapsyicheplaysiangigahl reseasﬂse -allowse uswitoh sheeify the arousing,

e iAo o Brden dde ok S Rl cinda 4IRS golors. such

resé2¥en Bpgihabes iArthe irty \ﬁbrkf 6fOpibASSrs. sUdbr & Datshiah Ghadiali (1863-
exanpl es include the research of Dr. John Nash Ot

1961 wilbr hist SpeetsipGhrame Colprt Therapyssystemn, and includes treatment

mdd%'n QW< (A SHAfort OplBhelyf Lé‘ed%?/gloged%y'ﬁrr éﬁétg} from 1927.

ceptiron rsmin-“man an

Mo}acmeht lee«armes( Lm@htie tMed esieaectofoft De  FotinirNdsh m84huthor of
establ i shed that socall ed cool

“H%@tfbagd(hlahté’,hé%iﬁ)eaf tﬁrlu?e Hollewighu(Ruther ef alhesinflugage tof ocular
Ilgrﬁtﬂt)onoﬁogn (A nRAL G 3 W%%%ggoéﬁlh@ 0If ‘and Jacob Liberman

Us nervous syste ['eadi’' ng reduce

(Light: Medetie ohthe Elfaxel, i1984). Grorveiased g, |t$@maldseabn@ﬁemthat So-
colors (in the redorange- yellow sgectru have
cali%eewcgol%; gnithe ggean spegiRIMEnAve @otqnd@ﬁ%ftmsrtimulate the

LEAS, r
ool AP ol BE 8 R olhoSe T od B AN, leging G
redumeldrpu1ge tnaﬂeaamxe raaﬂat&nulommferwy bed-oeked watrh ¢rﬂmfsl @mshe red-
of th limtatjions of existing col

ed
oraMagSghSPRET BT PaLh Rulepgnonia SmaiEi g SyaIRAhetic portion of
the %ﬂ@}%a&%ﬁtﬁ”ﬁcr@’éﬁ%gb@@lge%ké Qﬁduﬁ’r‘éu%l tIli?t%rmedlate colors (lime

applicatio of si tatic ors Sonet |
angrragenta)l Havesadendersy td beingsiealance @ngl. e@mhhlmhrt@etMen both

ffect_oq t h brai nwave photic_ driving has
podighiin of otLﬁag\é'% B o Jmaittiansc oﬁ&@ﬁmgmcolqseevllgms generation

tec%l;ﬁ Eﬂ@ghﬁsc}“%énﬂ& Pqtl;%sqpffgﬁgmsnﬁ%\igg)seﬂch%ﬂw (€e of the

appladation Refcsipglevstatic TotorsesometiresofresehiadnimnsdduEhtes of chosen
However these devices can only present a single color
ColoBvbi ned with a singl e stroboscopi cal l'y pul sing

Combining the effect of color with brainwave photic driving has been shown to
have great therapeutic potential. Previous inventions making use of this
combination include the Photron and Lumitron by John Downing (1984) and the
Color Receptivity Trainer by Jacob Liberman (1991). However these devices can
only present a single color combined with a single stroboscopically pulsing
frequency, with a changing of either parameter requiring a manual intervention.

There may be therapeutic benefits in presenting more complex light projections
involving the simultaneous presentation of more than one color, or sequences of
colors in a more rapid succession than that allowed by manual control (e.g. more

than once per second). Furthermore, there may be therapeutic benefits to
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frequency, with a changing of either paraneter
requi ring a manual intervention. There nay be

Wa tves/apeist i ¢ benefits in presenting nore conplREIT/CAIYNE/000806
projections involving the simultaneous presentation of
nmore than one color, or sequgnces of colors in a nore
rapl d succession than that all owed by manual control

.g. nore than once per second). Furthernore
comtma@ qairsawith tarainwaver pylsationsorbihe glased diebt \mtensﬁy without

méi’frfi'r‘nr%"‘@’l n@l%él%ér?nﬁf %trSCO kcorﬁgﬁe'ts?g% ItRL erskt %bf  epileptic

currin S oscopi C

cofripfisaiensDAst Witl bid sthowh befow, mtchcmo@mated:hghtcmsjecmns can prove
wll be shown bel ow, such nodul ated |i [0j ections
pagigylashoeiieqiver todrEes Jelaxing cengigizing or bl & $¢fg in humans

an@h”ﬁ{lﬁia# rSPQIIt?g%&ﬁ%hH tﬁéfrgﬁfc?lohrbfh#‘%?ﬁé cﬁ%e@?ﬂéﬁaﬁlon they

roug |ngt e I nduction a state
caneélso(enrowm patticeyarbaeffettve jor edecipey siresd &vels. dt isetMaINmown in
tress |levels own .in nedic

d
medicdinsaEnintial SEass S % AP COURUPDIR G WIS AaTIeE Of health
prd@éin%t Yedint Resddrbn Egg&&ﬁgglaatr SifHere $R 60 o DOISEIEERL of iliness

at anywhere from ercent of illness s
is stressselatedatldd abfdnee- elbwebedieemdutﬂeld rirgUU bmjectldnsgmnay therefore

asBif 1151 W, Sealbkel 2 cerplogis Senpalet BL SHRSER sifess of the

nef\ﬁ{é,\gog;%téﬁstem Pri or art in the field of |ight
nodul ati1on includes U S. Patent No 5, 070,399 (MARTEL)

entitled "Light Color and Intensity Modul ati on

tent, | 991 h des
Prighrati o) M A8 o iR man Mol 4BSREEL S, JPatR b 5,070,309
(MWFUFELC)' erﬂit@aa"L@Ed:dlprH@Ilﬁtangit;DMUo%llatroh ) stéﬁi"orssued in 1991,

conponent signa bei ng supplied as the out put to
which glescripgs arsyjstan ceamprising o ecal®FOosolinge deutcputecmvna@ a hue

copfo{HEnY A Pradichfd e Ayt n R P nerCsiofalf BN supplied
asStHébeﬁ?eWﬁi edlot ﬁgﬁﬁﬁﬂﬁ’écﬁofﬁ PRI 9 MFTD WSk Coltp@is an intensity
nodul ation as shown in FIG 2 (PRIOR ART), its

magiphation isigned far evaryingttbe intensityi afitiee tglp@lltyr omgm component

sicfel i b &5oteh B SoboB Ut bl o it pegutation as
shewatiRAG. 2 (FRIOR ARTY; its capabilities are limited to a single type of visual

effect, i.e., the intensity modulation with one frequency.

There remains however a need for improved systems in this field.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the invention, there is provided a light
modulation device for generating modulated color component output signals
adapted for use by a light projection device, for modulating light projected thereby.
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SUMVARY OF THE | NVENTION In accordance with a first

aspect of the invention, there is provided a |ight
wOomdsrlasison device for generating nodul at ed cat@rCA2008/000806

conmponent output signals adapted for use by a |ight

projection device, for nodul gting Iight projected

thereby The Iight nodul ati on devi ce first includes a

The, §htiBodabpaideyiaco iah InGIodss ot JOMs AnasiOPEH. SREemtNG the color
coﬁiﬂoﬁ’% Pa(%l'ggﬁco' na Q.ea&fqrairnﬁ;p% aé??tlﬁfedsgx gﬁfdn%tg?daﬁa’ a color

rsignal. The light no tion device
patametezr The cblod parametdrds comtdelleak hya nyedidatedaoldraignal.
generating the nodul ated col or signal. The col or
nodul ati on generator is in conmmunication with the

THe! ﬂﬁﬁ Fﬁ)cﬁ)g}léﬂdi‘f chepf e‘i“ iR Iulﬁﬁg Hoéﬁlblatrﬁ&lﬂé’tlld?f generator for

si g eto. The c ation generator has a
genarahrigoﬂhé:rraqdelatgd @amn s@nar Th&éQolge modulation generator is in

coRFRiEaten I B od eSS TRyl 1 BfidiGh Solor signal
thérbﬂf‘aThe tdb%lembd%'lé%ndp@ﬁer‘éﬂ@r ABSW #h&H COlOFredu8RE) -Oscillator

I'n accordance wth another aspect of the invention,
(LiF@é'enesatnlgsan psmllathjS|gnal gihd mixidg Irmeans fateixing this oscillating

i n d col or _conponent, out put si S
bt Boe Rein (50 e Hshodmongte HerehEcandBe the modulated
Co@@\q,@l ng |ight pI‘Oj ected thereby, the |ight
ation device also includes a |ight nodul ator

generating the col or conmponent out put signal s

in BERRHAGR Wil 3olr el o HE Mk Rlin e ooy wypviced a tght

m&ﬁilé‘ﬁﬁ{ devides f@P"dér@rélﬁﬁb Modulatid %Rﬁnebﬁ\@oﬁéﬁpkﬁﬁput signals
nmodul at ed si gn The light nodul ati on devi ce i ncl udes

adaptashior ebserhmnhghi mjsgmngrsastnm demmodulatigg tligbt prajgstes thereby,

tn 30, Mgt Revish FnS IR SSs & foynnoRDiiFnEE e Rlipg the color
comwﬁeﬁt NSuthlE TeHERS eéch?QMba‘t@daﬁ'ﬂEéHSItS/hBéf%in‘Petth&wd a color

onpl ex nodul at1 on generator has a plurality of
parareqteéné\y leRsti oneapbithe inteapitye aod mepanarm@eemls controlled by a

co?rggh%@h'gnc%@gé%%ﬂgﬁgfg gﬁél ﬁ'hgolgglﬁ %8&6{&%‘ %ewce includes a

complex modulation generator generating the complex modulated signal, the
complex modulation generator being in communication with the light modulator for
providing the complex modulated signal thereto. The complex modulation
generator has a plurality of Low Frequency Oscillators (LFO) each generating an
oscillating signal, the complex modulated signal resulting from a combination of

the oscillating signals of each of these LFOs.

In accordance with yet another aspect of the present invention, there is also
provided a light modulation system for creating non-representational dynamic
patterns of light. The system includes a plurality of colored light projection devices,
each being adapted to generate a colored light in a corresponding projection zone.

The system further includes a plurality of light modulation devices each being
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the oscillating signals of each of these LFGCs. In
accordance with yet another aspect of the present

WO woemissn, there is also provided a |ight nodRATACA2908/000806
system for creating non-representational dynamc
patterns of light. The system includes a plurality of
colored light projection devices, each being adapted
to generate a colored light in a correspondin

opgratjvelyt tomneated to EheorsespandingPreiesting érew&@sfcu providing thereto

B B! GOl RLhA) B8RS Rlng, e comespondin

coldréd fghi. ng device, for providing thereto nodul ated
col or conponent output signals for nodul ating the
corresponding colored light. Each |ight nodul ation

=51 . IELASER, bR 3 Son ISR, e o colr

coRfonemt esutpll sigridls oacqadingeteran Ahtértsayt parwneﬁertdmad a color
intensity and col ofatgar ameter is controlled

pasametespdideast anel@ @dnsanjﬁma}notgetﬁ>r|nagﬂmeﬁ%y i) %ﬁ?ntbq{led by a
coffBXe P S B A I 9RGREH e i g0 inludes o

mdidl.dail@ﬁ i gohegstoe for Oger’@amrg Ithecmspmminng)nnmmlbte(dhmgnal the
qI@ht nmodul at or. for providing the Hg&ul agéd Sllg

mediiiatiorhgeneratorRRingin 6Wﬂgymaép@rw &lightimog! ator for providing

thé: F fribdtidtdd Oéﬁlhg %QFetéLFQe %B&ﬂlﬁhbﬁg BReldtst Ha@t 'a”gnaln Low

gnal’,” and |s oscillatin
Freq@emi Oécﬂlhl@r r(fBFO) gEferdting an baabatmggﬂghal lahdrrehgng means for
provi di ng .t he nmodul at ed si gn stem al
mixing) thicescllating: $ignal el themam 3 éas%ééﬂﬁ‘aifth?i?é’y providing

g BB Do S parter tn‘;eo?r M ght. e system
above could be used for a variety of applicati on_s,
TrepeiSH b oo B S5 i el F L repduiton
de@fé@ses‘b% thta“&edﬁr'?)?éﬁtfbn%nr e{d;?(%ttgrtghét?lggmé“dﬂmérhi% C§5jatl‘?->frns of light.
devi ces be| ng are adapted to pr oj ect the dynam c
Th%atsglgtrerrhs a ove ouldllgle %sfelde}odr a varle?y o? apphcatlons such as, non-
exhaustively:
— mounted on a well-being chair or bed, the projecting devices being adapted
to project the dynamic patterns of light in a field of view of a user.
— in a relaxation room, the projecting devices being are adapted to project the
dynamic patterns of light in a field of view of a user.
— for stage lighting.
— for architectural structure lighting.
— integrated inside a wearable light device, such as goggles, adapted to cover

the field of view of a user with the dynamic patterns of light.

In accordance with another aspect of the invention, there is also provided a

system including a well-being chair for receiving a user thereon, the well-being
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- for stage lighting. - for architectural structure

lighting. - integrated inside a wearable |ight device,
wosMo8113S853goggl es, adapted to cover the field afCIvE&200%600806

a user with the dynamc patterns of light. In

accordance with anot her aspe of the invention, there

is also provided a systemincluding a well-being chair

for receiving a user thereon, the well-beingchair
chaiivhaving: ahbead portian forf receivingepvheasl of saighuser, apepjection shell

rop.eck i 1e] | ’ [ :
i Al PS8 helh o T LS o8 chAf, 360 PEpL Fiduitor
sysentlebi deihebieieteih Mounter proxinatepssid Sriad perdidn emdt positioned to
and positioned to project the non-representational o
preipahthe: npatrepreseniatiarialislynamic dattens op dight #tsids said projection
shgﬁel . I'n accordance with yet another aspect of the
I'nvention there is also provided a system having a
headwear i nplenent for wearing on a head of a user,
t he headwear inplenment including a projection _shﬁl I _
In apcerdaneg with et anahes aspesh ofithenaveriign there;igiaiso provided a
Lot i Do g e : ¢
/R, Y YRR, (RALREM: Y g, R AR 4 tser, e
headweae firmp leemérttinclodingdy peojectiqrashedl extendingiinla field of déew of the

the projection shell. In accordance, with anot her
usgEpBCHINFMPARIAtIAN SYSIUR, 1St m&é?@erﬁw Pyt e headwear
S8 poBoRSE 5 FRSBEE NP AR RAHERRE patems o
light inside the prbjectibniskelll i ght proj ection devi ces, each

bei ng adapted to generate a colored light in a

correspondi ng projection zone; b) providing nodul ated

In ‘“a%@fdaﬁ%g%g?%oﬂﬁ\é? %E%eét' SMAE Sin\ié?sti%ﬁﬁhe% i$ Efcﬂ/i&écﬂgtmethod for
proj ection devices, conprising: 1) generatihg said

generatingc onpnaieptesentgtionaki dpadmicacpatteiinsg ofo kght, said method
intensity paranmeter and a col or paraneter, at |east

CORMYISNYg-sai d intensity and col or

a) providing a plurality of colored light projection devices, each being adapted
to generate a colored light in a corresponding projection zone;

b) providing modulated color component output signals to each of said light
projection devices, comprising:

i) generating said color component output signals according to an intensity
parameter and a color parameter, at least one of said intensity and color
parameter being controlled by a corresponding modulated signal; and

i) for each of said corresponding modulated signal, generating an
oscillating signal using a main Low Frequency Oscillator (LFO), and
mixing said oscillating signal of the main LFO with a base signal,
thereby providing the modulated signal; and

C) controlling each of said modulation devices so that the projection zones
create together said dynamic patterns of light.
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par aneter being controlled by a correspondi ng
nmodul ated signal; and ii) for each of said
womos/eapsndi ng nodul at ed signal, generating arPCT/CA2008/000806
oscillating signal using a main Low Frequency
Gscillator (LFO, and mxing.said oscillating signal
of the maiin LFOw th a base signal, thereby providi ng

t he nodul ated signal; and c) control i ng each of sai
In rangordaricenwilbwed canasber Rspedtref {eop@senbinvesties. g’ﬁ!ﬁt'é further

orh 88 Dol 1 PBL R B ok BBl 96ng non-
repﬁé%éﬁtati%néudyﬁ@hudop@tferdSbeaugmt $uid rﬁelhodmsmﬁpmlug ithe assembly
i ght nodul ati on systemfor creatin

of elsntiapiceenpane s Hapapieeh ReTRIMing H@ fanctionst, sai d

e RGP AR BN IEN e EAATIAGERE sach boing st

pr O\td generae |@I ¢oladadtlighttn a @ba'esﬂoﬂ\dlgglprqeoiummml
devi ces, each bei.ng adapted t ener at e a(gol or

| i giroyiding @ piyralityorfalighy fﬂP@P'@Egn SeVESSAN PB@\'?ZWﬁE{ gpnnected
! t 30 @
o Spdlight o R 8018 135y s AP pAEENY tovie fo

co :j rpleevldlg@l lhgetoonedmhlatuﬁ delor cemponept ouﬁpdt signalsefoe theodulating
nmodu] at e coorcoontoutu n
noddh%PPH@S?‘h’éd'ESPgE% @Hahfnsaréla 'sﬁﬁrg‘oavéﬂtf?n deyiog Gangeiising:

modul ati gny; Q&&OL{EQEP eHenskin r%'ﬂsblog%lo'ﬂ%l'h%ri&nt output signals

gener ati ng onponent out put signa
accor di ngact:ordnmg ito taaninitensity parapteder and aacalor qmarameter at least
par anet er

t. one_of said.intensit
par anetepﬂ?epﬁgsad‘iri[‘msl%oa lropa %%aah?gng dohtrolled by a
nodul at eq: ﬁeggaé%lpgqqo®|ﬁ;g,%%’9?n@ener ator for

generating t espon ated signal, the
nodul at | enngelutatonogereratay fon genetamngdhmc:mreapohdlﬂgemodulated
i ght nodul ator, for rov i di ng%ﬁqe nodul at ed si

nal . .
ther et o, S HsunodiBiPrh aRBetalGr DRI iy comimiiceip with the
Frequencylgﬁ}s%ba@ta%r f&rF?}O\ﬂ(ﬁH I e MHodNafeRCisidridl | théreto, said
si gnal m X1 ng neans for m ng sal d

modulation generator having a main Low Frequency Oscillator (LFO)
generating an oscillating signal and mixing means for mixing said
oscillating signal of the main LFO with a base signal, thereby
providing said modulated signal; and

providing a control unit for controlling each of said modulation devices so

that the projection zones create together said dynamic patterns of light.

In accordance with another aspect of the invention, there is provided a method of
influencing the nervous system of a user for recreational purposes by exposing the
user to light projections generated by a light modulation system as defined herein
using predetermined combinations of control parameters selected to generate
visual effects leading to at least one of the following effects: relaxation, stimulation,

mood stabilization or balancing. A therapeutic method of treating the nervous
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oscillating signal of the main LFOwth a base signal,

t hereby providi ng said nodul ated signal; and providing
woooem1sssl unit for controlling each of said rREducAz00%000806

devices so that the projection zones create together

said dynam c patterns of light. In accordance with

anot her aspect of the invention, there is provided a

nmet hod of influencing the nervous s stem

systedn Oh i RATIINt AMPHISEY Bleast g Atgr: Waerg: %eat'f?rgﬂt eXposed to
o SR eV Ao oINS PR B P
control paraneters selected to generate VI sual ef fects
| eading to at | east, one of td_g | ow ng, e

In aecargancevith yehanatheb ASPRg tog dpyaTliod: e ds ither provided a
t e
thefBpE Rt Metrd IPfERRY Ul FEIVUR Sseat blitatiehe by oxposing the
pashtaap tmmlmotdmeopsztgemtrated by podight nuoditlaticrasystene asf defined
such a net hod i.nfl uencj t he nervous st e
he&?@o YHRY | E{f@@e?qul%%% o?th'@gt'%‘? H y@?ngﬂloﬁ%@mgleﬁ%c?eleded to
rét@estré‘é’sefgd&ﬁg R ‘fal'a? effecisulddafig 6 ti 1888t 8ne of the foIIowmg
er apeuti c nethod treati ng the nervous system of
eﬁwts eelaxbijore ghiowilatipn, meopdistabilization lor patansing. ect i ons
generated by a light nodul ati on system as defi ned
herei n, using predet errri ned conbi nati ons of control

OtEﬁ oLBhfies, ?“Hv‘éﬁt Ee%?bﬁéﬁloﬁ%.r%ﬁth ﬁ%hﬂ@n Willidle better

ects lea eas one o the [ ow ng
unefef gtood : uposl aaaaitngmf pseferradeemmdlrrmﬂthrabf Wlthaefefance to the
or bal.ancin O her features, advantages and
appshded tra H%Sof the invention will be better
under st ood upon readi ng of preferred enbodi nents

thereof with reference to the appended draw ngs. BRI EF
BRIEFCRESOGRIRTIONTOE DHAWRAR/INGS 1 (PRI OR ART) is a

FIf AEBRIBIR AR s 8r SRR ERlrafg cotrtBPaf Rfotioscopicpyisgtions.

conventional |ight rmdul ation pulsations. FIG 3 is a
schematic di agram of a basic LFO _
FIG. 2 (PRIOR ART) is a graph illustrating conventional light modulation

pulsations.
FIG. 3 is a schematic diagram of a basic LFO.
FIG. 4 schematically illustrates typical LFO waveshapes.

FIGs. 5A to 5C graphically illustrate the effect of the variation of the duty cycle
parameter.

FIGs. 6A to 6C graphically illustrate the effect of the variation of the symmetry
parameter.
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FIG 4 schematically illustrates typical LFO

waveshapes. FIGs. 5A to 5C graphically illustrate the
weefohgct1ss3f the variation of the duty cycl e parPIme£2008/000806

FIGs. 6A to 6C graphically illustrate the effect of

the variation of the symetry, parameter.FlGs. 7A and

7B graphically illustrate the effect of the variation

of the phase shift paranmeter. F| Gs. 8A to 8C .
Figsaphiand 7 graphisalwillustrate ther effectnif thavayighion of dhe ghase shift

cillation node paranmeter. FIG 9 is a schematic

Pa&ﬁ%&f‘%m of a light nodulator. FIG 10 illustrates the

col or scaling transfer functions for additive

synthesis. FIG 11 is a schematjc diagrami/l/] ust{)ﬁieieng _
FIGRe 8ot BRagranhicallyiftusteale theagffery o @‘ﬁa\’%"%olnho oScillation
' Gs. 12A to 12C graphically illustrate the
m‘?‘?e%ﬁgtazn%tgl't he conbi nation of a LFO oscill ating signal
with an intensity base signal. FIGs. 13A to 13C

raphically illustrate_the resul of the conbination
F'éf 93s prsshematici diagrag of ghight W"BHf Olcol or base signal .
FIG 14 is a schematic bl ock diagram of a |ight
nodul ati on device according to a first enbodi nent of
FIGhd0liesteatés theveoior scalinglt@ansiér funciiorscioe additive Isyothiesis.
di agram of a |ight nodul ati on device according to a
second enbodi ment of the present invention. FIG 16 is

F18, Sef Eeh&haﬁﬁiéri%&gﬂgﬁn tra%nbit;m: ﬁamﬁma%hoar gy e8cillating

according to at odi nent ~o e present

signalewithdaseMigisals17A to 17 C graphically illustrate
the respective oscillating signals fromthe two LFGs
of FIG 16, and the resulting nodul ated intensity

: o T _ : | . R
FISkiTPh B Tec B p Il Ratie qaneruafealinii  Lro
oschilatipg sipral withvemintensity base signal.

FIGs. 13A to 13C graphically illustrate the results of the combination of a LFO
oscillating signal with a color base signal.

FIG. 14 is a schematic block diagram of a light modulation device according to a

first embodiment of the present invention.

FIG. 15 is a schematic block diagram of a light modulation device according to a
second embodiment of the present invention.

FIG. 16 is a schematic block diagram of a light modulation device according to a
third embodiment of the present invention.

FIGs. 17A to 17 C graphically illustrate the respective oscillating signals from the
two LFOs of FIG. 16, and the resulting modulated intensity signal.
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FIG 19 is a schematic block diagramof a |ight

nodul ati on device according to a fifth enbodi nent of
wa tves/priesent i nvention. FIG 20 is a schenati cpdil/©£1008/000806

diagramillustrating a nodul ati on set nade-up of three

LFGs. FIG 2 1 is a schematig,block diagramof a |ight

nmodul ati on device according to a sixth enbodi nent of

t he present invention. FIGs. 22A and 22B are | .
FiGedBeista sehgmatip black dingeanyiofaslight modylgtien deNiseagcarding to a

' j ' roups that are linearly
fo@&@%ﬁmzo@hgg‘g%gfqég%r\?/\tgﬁ\?%né%rnésul ting light pattern
froma light nodul ation system using twelve projector
oups that are circularly arranged. FIG, 24 shows th

F|&re§19| isishgchergatic plackediagram af 2 lig Hﬁowaupﬁﬁeawes%q%ﬁmg toa
. 0r.0] di d
i bt & WL ReBHEmyefifion 218 N Charr equt pped

with a light nodul ation system according to an

enbodi ment of the invention. FIG 26 schematicall
FIG. 1205 & seharmatia lack diaguarayillgstratings 3 MoAUIRtIOR 94t made-up of
thﬁJ?—:ol‘h’\iBOEn FIG 25. FIG 27 shows a relaxation room

equipped with a |ight nodul ati on system according to

an enbodi nent of the invention.FIG 28 schematically

illustrates the field of view of the ri%ht and, | eft ,
FIgy&d i§ra schematiodieckdiagsyp el L;Qﬂh "pRedapR Jeyioe; gerording to a

: {i ro{Wayak t he present invention.
s'ﬁﬁ%%‘?&%ﬁ?t@?@%&%ﬁ{Iﬁggetlléergv of a well-being chair

according to an enbodi nent of the invention; FIG 29B

i S b P BT SEL tn
SRS T APty i |

he present Ion, there
are

FIG. 23 shows the resulting light pattern from a light modulation system using

twelve projector groups that are circularly arranged.

FIG. 24 shows the resulting light pattern from a light modulation system twenty

projector groups that are arranged in rows and columns.

FIG. 25 shows a well-being chair equipped with a light modulation system

according to an embodiment of the invention.

FIG. 26 schematically illustrates the field of view of a user in a chair as shown in
FIG. 25.

FIG. 27 shows a relaxation room equipped with a light modulation system

according to an embodiment of the invention.
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provided |ight nodul ati on devi ces for generating

nodul at ed col or conponent output signals adapted for
waues/misss | i ght projection device, for nodul atRaCA1I00$1000806

projected thereby. There are also provided |ight

nodul ation systems including several l|ight projection

devices projecting light in élfferent projection

zones, arranged to create non-representational f%/nam

FIGaBeichematicallyustratesthe fiekhetyiewst the sight agdqit eves of a user
wéa%\ﬁa;ééé’dk? ghg@#e?ﬁgﬁm Qtli:gnSI o?/iuoﬁﬂr}f?)@:ﬁc\)s?ém éc%ﬁécﬁﬁﬁ ko tHe present

inmioact ed | i ght which repeats according to a
predeterm ned pattern. Depending on the target
application and desired effect, thi S rmdul ation can be

FI&f %@?\t §da I[])@ dsg)elcﬂ{/e hevi ok e\{v@m:ea NG 8&%@?}{9 to an embodiment

I ces and sys
ofehd rliemtiohsF 1. 298 igpa adeamof they imsideoof tha)prb}actleushpll ef the chair
al | ow a sophi sticated proportional control of Iight
OfFﬁGeﬁgﬁty whi ch can be used to generate subtle
pul sing variations. The depth of such pul sing
vari ations can be nmade so small that the resulting

DEﬁCRtPTIGNl@F E’IREFEEIRREM EMBQDHVIENESw@FaTh@E ANVENTION
snimMmerin vibration iIn (0] a raln amne
lnfam{aan% with dfaﬁ@ush%\iv leg%mtébe%&%%|me§ﬁv%mweaﬁen there are

prwggds t F‘r}o%‘ﬂh%tld?wg dRlcedt fd?nﬁﬁﬁ\éfa"ﬂn Hﬁi‘i‘esgéﬁlgre%%ponent

al s O use, since I kel

outpuuomgmalseamtbdpﬁ)'r wusechyta figist. plB;ecttrmnl dwldav\ior modulatlng light
ul sations until they &re bare] y '

ercepti ble, a new )
priisatech th ¢rﬁb¥f T6ere Gt AR0 PRV (Calpciatian, systems including

Coh . )
SRR PRSI AR, BOREAP ot B RIehS Wrgeton zones
armﬁmithocmreal@t nmurépresentatwmhdyeahwpbﬁemsoﬂIlght.i nt o

what could be called a "psychoactivation"” of |ight.
For exanple, it has been found that Iight softly

InﬁHémﬂéﬁ%f%ekﬁégéﬁpﬁN@ﬁtléﬁ‘ Iw\? ﬁéﬁ‘%euﬁ&érs%%io refer to

as a zesty wakenin I ne pu sations In
an%d yarmtioarafehé &atéﬁsit;) o:accaiopefathef projexted lightaxdioky repéats eccording

to; A PregeleTHTiGed iere. DiepepAiiar gn B wigel dbnlifalion and desired
o AR mbEbh S Afotbd 1 h et dreifiieht ARRhbRAL | ons

Light modulation devices and systems according to embodiments of the present
invention may for example allow a sophisticated proportional control of light
intensity, which can be used to generate subtle pulsing variations. The depth of
such pulsing variations can be made so small that the resulting effect is barely
perceptible, creating a gentle, shimmering vibration instead of a brain-hammering
flicker as is done through stroboscopic pulsations. Such subtle pulsing variations
with such reduced depth are also safer to use, since they are much less likely to
provoke epileptic reactions. By toning down pulsations until they are barely

perceptible, a new mode of interacting with brainwaves can be attained, which can
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i ght nodul ation having a different effect, or no
effect at all, on human perception may al so be
wamogixesed. | n one enbodi ment, the frequency RET/€A2808/000806
light nodulation is within a range of about 1/100Hz to
about 100Hz. The upper limt of this range is
determ ned by what is known as the flicker fusion
frequency: this is the highest frequency that the e
imbaa  doemprodulatedc dight watboxx@rtmuleh qualitiesi rﬁglaﬁ%hto brainwave
in ingly looks Iike an averaged continuous source.
ﬁﬁ@&%@?%@ing hi gher frequenci es can however al so be of
interest, for purposes other than purely visua

effects. LED |light sources can for exan])l e be drlveP
Erabedding pulations snp@ RoadNYsive |avgls resultsinta whajeep!d be called

T@%{%%%ﬁvéﬂo'ﬁ” Iﬁth'lisorf é?%ﬁ%é?/lg r@%ﬂlﬁegﬂrfoﬁﬁ th‘éll @‘ﬁt softly

P |
one cyc er m nu S, osclillati

sh&hme‘i‘mgShDWehhehmébaM mbOBetasranmepetmomyi s a zestglvmkemng
conti nuous|y connect ed phenonenon. At the cente

quafitys finengeisptiensiie the 1Aphasiange: (s 1 % Fb§ﬁ%m?a&@%ae’w relaxing,
m%atsuf)ﬂg DBratfinsesh | tﬂep?ggﬁotraﬁg% 'E%nf iRAG§E Cand inspire

nd tine domal ns: osclllations s are
cr@@ﬁml V)fd:msm rthéi prdsemntoinaéntiors is( lhmtelqnﬂaenbyo |saclm appllcatlons and
in,. whjle beI t hey ome sl gw enou
gt EOHUAHABRYI08 & AR P QTTadk Orw SHEEL el ik BUgrad perception

méﬁ%gocygbﬁnglla%@ per cepti on domai n). Light I\/bdul ation

ects o erest nay be obtained within the area
mergi ng these two donains. However, nodul ation of

light at any desirable fre consj der ed
Int @ enpodimont, e Geagenc of as obl SRR & SRinfha range of
ar}o%& mmddwﬂo Q&&Lﬁ@d@ m%vusp%%r librikt mﬁ%&%pge% Heten®irdd by what
nponent stem assenblVy, or the
is Iknbwnvts tHe ﬂmkerphnsmmiaewerwyethlsﬁs theghlghest ﬁveqqermy that the eye

i ntensity and/ or co ach 1i ect| 0
LT !ﬁé’eé%‘?ﬁ’%»x? oyé VﬁEC'br"’ngR"ﬂngp b Flcashsiag pesks ke an
@?%)g)éﬁ ﬁé & nefat.ﬂ ﬁéroirréiqué?rﬂ%‘s g5M PbNevBP also be
and” proj ectl ng t

a sp |c col or and
ofsnﬂeeee,iofmcpwpom othec rdmt pu[eﬂueviseahef&ctsl IgED light sources can for

exerneit 4 at vadeaes s oB s (Y [wE Gomgeh higher. The lower
linSiP BP 818 HeRighBY rafd & RBlrespdhd LI AugHh YneldyRle per minute. Below
this, oscillations are so slow that they stop being perceived as a single
continuously connected phenomenon. At the center of this range (at about 1Hz)
sits the threshold between what can be called in perceptual terms the frequency
and time domains: oscillations above this are perceived as unified vibrations
(frequency perception domain), while below they become slow enough for the
brain to resolve them into the constituent phases of each cycle (time perception
domain). Light Modulation effects of interest may be obtained within the area
merging these two domains. However, modulation of light at any desirable

frequency is equally considered to be part of the scope of the present invention.
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different |ight conponents of the beam of Iight could

be generated by a single integrated device. The |ight
wQproo$/exasizon devi ces can be realized in a vari atGr/@42008/000806

ways: they may for exanple be incandescent |ight

projectors for |arge-scale prpjection areas, LEDs

i ncorporated in goggles, or a mniature screen for

snmal | -scal e projection areas or in |light projectors
Theo tennayr ‘Ggbk pavjection| davicainisauaderstaed toneefrlidecany component,

L ght [.ec d/or ed b .
A8 SR HECAYeRRF il TR, B i BLSAldinir of ot o
vahyiog tinteReity ahdwr ctior. E&fch I@{Htlﬂropbtiem deyipesusdd ini tte context of

projectors which can be realized include RGB video
ther plesenbrigveintion_amay che cARbegiedr B @i Rbyralityy iofjeprojectors, each

oo RO e EPRPEH P BB RIS, eIt co s to st

theweaeh oflli cﬁﬂmrﬁﬁg‘mhteﬂﬁi?om oblosi Baet suothpjedtogwohler therefore
control the intensity an

e color of the |ight pr 'ect?d
reggive i SPEEINE @iejobdhe SPIoTe GPERENST ORI SR rnatively, the
, ' Iy - :
Byt T OB oS 28 B2 CEuRrBE bt by a singe
integrateddeviveor s red, green and blue of a typical RGB

scheme. O her col or conbi nati ons coul d however be
consi dered wi thout departing fromthe scope of the

s iy e [, S+
THY SRR RISIEHER, Bloes anCBeifRafized R & TR Xir §8YE ey may for
exanile (be invandestentslight abjectays fomtargeacale ptajection areas, LEDs
. synthesis of a w der range of visige co‘ orsl. For ..
inGrRRFATEY 12 900GIRS. REQMIAIIIRISCFER, T fSal-Rrali-grglection areas or
- C ekl o s « Bl ) Thedl ;
o B RO ol gLt TROITR ey TheTandescent fioht
prb}ectmﬁcaridwls IIJ}_Dﬂ;i ﬁfaigcblé tcghltrohecprqupmew\hhtmme respomding to the

RGB t hree-col or  Light ulator. In. .theor in . .
ouffydt gigngls| elothe; lgmtra%kﬁg?'w %@Mﬁﬁﬁngﬁg oRaer HRES @_a*gtsﬁ?%mlectors
wiigh Yo bd PUGILRY | BILB%aiSG'BCﬁFEB'ﬁo{éfc 8 érﬁﬁﬁbbssér@eﬁs controlled

washed out, unsaturated yellow'color. In the
byf @videoahodulBieBespoidind/thol theabatputs signaisl | ow col or

range i s obtained by turning on nostly the Yell ow

source, resulting in nore saturated colors. Simlarly,

Trie \hB46iatsl! Yol YHYPBHENt output signals may be embodied by any
combination of signals which together control the intensity and color of the light
projected by the light projection devices. In one embodiment, the three color
component signals are embodied by R(t), G(t) and B(t) signals, corresponding to
the primary colors red, green and blue of a typical RGB scheme. Other color
combinations could however be considered without departing from the scope of
the present invention. For example, more sophisticated Light Modulators can also
be made to control four or more primary colors, enabling a more accurate
synthesis of a wider range of visible colors. For example, a Light Modulator with
the four primary colors Red, Yellow, Green and Blue (RYGB), can generate better
colors in the Yellow range. This range is notoriously difficult to reproduce with the
usual RGB three-color Light Modulator. In theory, in an RGB system yellow is
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could be used to give a better control of the

resulting color in this range, since Violet cannot be
wQQroopex1ss8 obt ai ned by m xi ng avail abl e pri mar ypQIot A2088/000806

in an RGB system while the best approximation is

obtai ned by m xing Blue and Red colors, this in fact

yi el ds a Magenta conbi nation rather than true Violet

Ceneral |y speaki n& vari ous enbodi ments of lig
obiejned by cemhiningekedr and cﬁ}r@@nsg@lﬁr%oﬁgwegghﬁbrpgﬁgtlce this often

YR 5 b 300 LSRR 90, 1 RIS ¥R Lo
Madd@htor mest lyalibwncslew ramge iis) @btalred by tlghtngmduﬂnastby the Yellow

and at | east one nodul ation gienerator exanpkgs
sogEeeh kesultingsin smrposritEatedi ¢9lorso PiRlagis ar vig glor component

cog?Cf]Bbl us caﬁ@“@)? {e‘?rcdﬁ?lfo?ro"f 'the rFQuIF #E‘co?or @hﬁ\rse rarfge, since

Fated an exa

Vu?kd daahor bé progévty bbﬁ]hﬁed;ggluha(}qny a@é)l:ahlm‘pnmy aoldrghin an RGB
ntensity parameter "|" with a or r oo
systennwhi thg beshapproxtratian t&notptam%mémlg@s?ﬁ‘e Q@Qdoﬁed colors,

I h
thid3h Z%cglt)/tﬁ%/l&é Fgl\ﬂggéntgk{o‘ﬁ%lﬁ%{;éﬁ %th?%BHﬁtgfegg ofétt
channel s. These 3 |nput par arreters are respectlvely

equi valent to the "Brightness" and "Saturation" .
Gengfalin speaking, tmeouwwlme%&&hgh %@'ﬁwewes providing

\VA . .
e e Vil ai o T

arépﬂsdbsm herainl Eachoofathbr ﬂiusﬂratteddrgtﬁrmcdlhﬁﬂom aleRig@s includes a
| or Models. As is known in the art
hgbb madulater and gt daast W@e| mgﬁvlaaelh sfeateeaiowxammeaﬁ fpr eachyof these

%ﬂ?d]‘[b‘ﬂ@ Fn&ﬁ@é’{@s‘&r@é@ﬁnﬁ@%ﬂsam projection surface
v

aryi ng propor i't mXes through the process
of additive synthesis and forns a variety of colors

ranging within the col or gamut bounded by the primary

EﬂbLﬂli“lﬁQ_s can for exanple be visualized with the
REEERT 10 G, B oK M M AER, 85 :8kiBle of a g
mbcn\ltllatotaﬂo Ofted H#gltemiodilaten 80 @embiued ai lght Ihtensiyipasmeter “I” 32
W|th %h&o%rroﬂa?g%ie?enr %/sgf rgsndt gr? otpl%ﬁael ggtiurrrgtrig/n %glraonrwgter “Sat” 36 to
generate at least three control outputs 38 with intensity signals for primary color
projector channels. These 3 input parameters are respectively equivalent to the
“Brightness”, “Hue” and “Saturation” components of the “HSB Color Model” (also
known as “HSV”) well known in the art of colorimetry. As will be seen, the Light
Modulator essentially performs an operation similar to a translation from HSB to
RGB Color Models.

As is well known in the art of colorimetry, when the light generated by primary
color channels is combined over the same projection surface in varying
proportions, it mixes through the process of additive synthesis and forms a variety
of colors ranging within the color gamut bounded by the primary colors. This can
for example be visualized with the standard CIE 1931 Chromaticity Diagram
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sel ected are Red, G een and Bl ue because they match

the spectral sensitivity of the three types of cones
womog/adngsd in the retina of our eyes. A s nentRQINEsR008/000806

above, other col or schenes nay however al so be

considered, as well as the use of a different nunber

of "primary" colors. In one enbodi nent the Light

Modul at or 30 is designed to generate saturated col o
representing &/igbleoeeloes, asnépesfﬁﬁ oY &lﬁh(%mmlommeénatma'e de

R A sl BRRC LT PR R, SI5iERS R thfe Himary colors

sefdciedilaré Fadd, Gr%ehcﬁndJB&de bétausautheyt matqlmﬁdess@:tml sensitivity of
t heref ore be deter ni ned y the intensity and

the dhrgeeypes of canes ﬁ@@@'ﬂﬁﬂ Bribedpting of Sik @Me%%weﬁlﬁwﬂﬁe above,
otlﬁﬂe%lﬁﬁ%@hé%sfMQ(}%%\?\/&%%‘%H&C&%@%% <a%) wﬁﬁ“d& e use of a

ree primary-“co G een

differénbhginbepof Wrinearythvcolorss bei ng the Col or paramnet er
34. The range of the Color paraneter 34, referred to
herein as Crange, is arbitrary; in the follow ng

In SR Rod el lthe ATSHITIAAURIEE 30_i2 Besibhgd! £g8nélatd Naturated

g f'un ons output 1s de anglng
colarei.é. porelcolBys of thes lnalhprewmhmnmrmaIeWhltdx roontentnin ibich case

o iaUR IS ASSUBE 6 PR el al dsraading: elisAnd e gpghal Saturation
s@ﬁé(]“‘SQP%‘%o? 958% f‘?frﬁ 9 rdaﬂli r%@a%‘%@%ﬁ tméﬁé?ﬂ@ Bé‘ﬁe@n‘ﬁ?ned by the

ol et en W spectru
intengity aadaculobpatanmeterse Gatutated dotors rarefobtameddi)ousmg the Color

Sc&pﬁ‘uﬁgogﬁg&{gpﬁgﬁggﬁ [.1|E§ 1:02 r}tbq%\(lgvh gth {5}@ v é,ﬁ)gl(ﬁ{ﬁrridcoﬁors r(C) for
RER, {C) BPBRELT ahfl hE) T6PBIVE, With oo ey e Sofdr'arimetor 34. The

an s annlng a | I'near In the raln
rapngée of rtheeolbibPpatarheter N34 aeferhex tmheeelgrasl Ciangegisvarbitsary; in the

folloyingsXarTRS Ve b ASoHBE: Cotshand 287 06 daR0S R £plor Scaling
fuﬁﬁgc{ﬂgt eBEOFfHeqﬁe%s%gé@Iﬁ&g d tgetions defined so

or signal proportlonal to the rai nbow
spectral distrlbutlon from Red to Violet (or its

ent ?pﬁgﬁg%)gngﬁtv:/éw(nd’vvﬁ l|nr{ ¢ a o?cct)I%nrln% ryf Aixin ng?erd and Blue
pnmary colors in various proportions creates the sensation of a continuous color
scale which extends beyond the blue and violet end of the rainbow spectrum,
through magenta and back to red, which is the first color at the opposite end of the
rainbow. This is referred to as the “Color wheel”, since the range of visible colors
appears to be smoothly looping in a circle rather than spanning a linear range as
in the rainbow, and in the HSB Color Model the Hue signal is given a circular
range from 0 to 360°. The Light Modulator 30 may use such a Color Wheel
scheme. Table 1 shows an example of three Color Scaling functions defined so
that the Color signal C is proportional to the rainbow spectral distribution from Red
to Violet (or its Magenta approximation) within the 0 to 100 range for C, and the
color range closing the Color Wheel between Magenta and Red is given the Color
signal C range 100-128.
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col or range closing the Col or Wheel between Magenta
and Red is given the Color signal C range 100-128.1n

wa tves/Litgsst Modul at or 30, each of the three outhIrGANS/000806

the Col or Scaling functions r(C, g(C and b(C) are
multiplied by the Intensity jégnal val ue through an
appropriate m xing function , shown here to be
nmutiplicative by way of exanple, to obtain the three
final color conponents signals 38 Red, G een and Bl ue

L i to, Tr(C ThRe. . :

i 6 Do MEREAtok B0 5B S5 updotatiit Hie Roigr Sfaling functions

r(CY, 2@ bﬁd?‘bf@)t 226 Yinultiplieb ebg xepleensitowigriad Valbe ethtough an
bel ow we w I [ ‘aSSUre |range = 100. Table 1 In

apgpepriatatmixing funstien dResiwawnhere énbeimauinlicative by waypplexample,

t enerate visua e | : I
torpéig e ihiee b o G e SbRudib e RbEL PLSR PR Blue equal
re§p’ékﬁlfvb13}ﬂt@¢‘i|(0c?9 I%}C@Wt*bgﬁ).vﬁ”hd farjex biitiee Intedsite pasameter |,

amounts of Red, Geen and Blue, inversely proportional i
whigh weewill¢alldrede iS@rbitrany; i tha-axamplegshewmia tahlad heloy we will

val ues mai ntai n constant overal |l brightness.

asﬂ,@nef' '8@8“[ he Saturation paraneter Sat, Sat range

is arbitrary. A value Sat = 0 results in white col or

output with r = g = b independently of the value of C

A value Sat = Satrange results in maximally saturated

FoForS—w ot e—pottTormradpet—tir s TS tie

ispyiegodiment 5 mf. dhge Pr Ealaimbtained by mixing

: O%ﬁ%%g i|ofeglingsar pag@apet ey iRedfgen and Blue
bl ement ed. Modul ation den&Ctof In the jllust PNt
¢bodi npnt's, each hhght (modyl at| on dgvi ce| i ncl udgg, at

aact nno mdullation aanerataor bhi ~ch e adbicne o
A~ = = A4 ACTT A~ A I} U\Jl AL UT virl Al ) PI A\YAW |

lllllllll voJ A

pdul at®d si gnal . SPhe npdub@bed| si gnal maly be aYellow
dul'atgd col of sighal, [pr defd to the T]ght

dul m‘g)r to cantro thcxprfwbp%r 1arané:f er., gr Lt
nodul est ed i nfensidy sijgnad%fof cosws ol | | ng t Merquoise
ieun[ ENST Ly par afeter_ & fher _onejor poth of the coJ.or
nd int¥hsity paranbterd mad belcodff"8lled by a BYe

dul atiggl si gnal, fweovided by ajcorsespondi Ng Magenta

1
DotTatTon

128 100% 0 0 Red

Green

Table 1
In applications where the Saturation signal is desirable to generate visual effects
with more pastel colors, for example, the Light Modulator 30 may implement a
function adding an amount of white mixture, i.e. equal amounts of Red, Green and
Blue, inversely proportional to the value of Sat, while scaling down the threer, g, b
values to maintain constant overall brightnéss. The range of the Saturation
parameter Sat, Satrange is arbitrary. A value Sat = 0 results in white color output
with r = g = b independently of the value of C. A value Sat = Satange results in
maximally saturated colors with no white portion added; this is the default
condition in embodiments of the present invention where the optional Sat

parameter is not implemented.
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generator, in a given exanple of a |light nodul ation

devi ce. Several possible nonexhaustive conbi nations
wontobg/1318s3descri bed further bel ow. Each nodul atRGINCA2008/000806

generator includes at | east one Low Frequency

Gscillator (LFO . The enbodi qlfents described with

reference to FIGs. 14 and following will give exanples

of how the LFGs nay be used alone or in conbination to

provi de |ight nodul ation of varying conplexity. Low

Mfr!e@g.enca osci!I |ator FIG 3 of the appended draw ngs,

e'f I'schematic structure of a LFO 40. Such

In URERIAatdPEndoaimests] ekaiwvighi modDRtiohtdeviceeinefidesratdeast one
desi gn and sound synthesis, and as such do not need

) to .
megulatiert gepetatph whitha prodysesi s modwatedrsignali dhe; gogylated signal

ener at I f - J ' |
mély 85, & figduig KRS, BRideCls B Tafb odtator to control the
coBrePé&am@tef,r@ﬂtmemay bangemiodulated dadengitg aignal efoeccdntrolling the
~apply bel ow 100Hz, "al t hough hi gher frequencies could
intgnsity parayoater deiteer one Ior HOtmps %Teaﬁgler anddntensity parameters may

ef f c = Vi t i eker -
oef Goffihfed, 1y AR eDRe 0PI K2R oo epcrdits modulation
gePierator Ziach Hivenl éxampletsid Aghtonogukation eievice) Several pdssible non-

sonme of its waveform paraneters may be used
exhiatstivepempinatians will bedesedbe fUther Sl synt hesi s.

The Frequency paraneter "F' sets the running frequency

of the oscillator. In one enbodi nent, the frequency is

E&cH otarhtivhidenerstor itiiridsoatilegstne lowFreqderydDscillator (LFO).

0. 01Hz and a maxi mum of about 100Hz._ For opti rr?l _ .

The emhodimests; deseriadowith; raierengadacl | Gar Mrang Toljowing will give
I : . ST

o B4 Ay L BORORRG PTG SEtor EPEoRBPANAS 1 Mt

mbdelaties of Varyind-Eémplexityency FLFO can be used: F = 100
+ 20 * log( FLFo ) / log(2) Equation 1 This results in
the LFO frequency set at 1Hz for F = 100 and

W ngf o?\jeg;:;:av\%i Itoﬁralzr ange of 1/32 to

FIBR13zof the appended drawings, illustrates the schematic structure of a LFO 40.
Such LFOs are believed well known in the art of electronic design and sound
synthesis, and as such do not need to be described in detail herein. Their function
is to generate a low frequency oscillating signal 44, according to a number of input
waveform parameters. The “low” frequency range is typically considered to apply
below 100Hz, although higher frequencies could also be considered within this
range if different effects, such as non-visual effects past the flicker fusion, are
desired. The LFO 40 is preferably optimized for light modulation purposes, and as
such some of its waveform parameters may be used differently than in LFOs

common in sound synthesis.

The Frequency parameter “F” sets the running frequency of the oscillator. In one
embodiment, the frequency is selected within a range having a minimum of about

0.01Hz and a maximum of about 100Hz. For optimal visual effects control, the
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F =0to 200. The Depth paraneter "D' sets the

anplitude of the output signal, within a range of 0 to
wal08a3653t he nomi nal operating signal |evel | WRGM@A2008/000806

If, for exanple, lumnal is set at 100, the range for

Dis fromO to 100. Wen the4FOis used for Intensity

nmodul ation, InOmnai may typically be set to the

Intensity range |l range of the Light dul at or (as
Freguencyoparameiee will piafefply have gglggggttl?\pyp @ﬁ%for example the

o8 LSy b gy kit LrO
fredgency Peh edbeusedhe Waveshape parameter "W sel ects

the shape of the oscillating signal froma variety of
possi bl e waveshapes. Non-exhaustive exanpl es of

typiFC§|1Obaoz?\gyﬁvr@_egzéﬁéﬁithom in FIG 4 : si r%}uation1

wave, triang e’ wave, ranp-up wavean
ranp-down wave. A s will be readily understood by one

skilled.int t, oth [ . al . .
Thistasubban T b oJieruency St o dMerert aobdd 80 jfisfesing decreasing
. _ : : ; (
orB 4t PEF e AR GRARcHl r kg e el i br o2 oot for
F pértor200r "R' sets the duty cycle of the oscillating

out put signal, as shown in FIGs. 5A to 5C, equal to
the ratio of the positive portion of the period "tpos"

THe bgﬁtrﬁﬁﬁl‘éﬁé@n‘"@’ %él@ tH@‘ég}qugié GVG,%chﬁ!téHﬁsi RS, within a range of

negative portiron of the (tine spent below
0 toht00%\af the clomiral aperating signablevikl el fwfargxample, lnominal IS set

equation: R = ge * tpos / + the Equat i 2 .
ot e o B39 P8 tenadd N, KBS PECER hed fo? ntensity
r e[, .a j j i flaul t i
BRSBIE Ty el NI 420 58 AT TAE B o o Lih
Msgutatar(as aleserbed lanose), Garak whieovihis uséd @r Galor Reatidation |nominal

wileTiieely be et it e CAR, PBIEICmanpl Ba FiONEMEHAR: Bockfas also
destfbedGbbéspl ts in a waveshape 50 conpressed between
segnents at’ 100% | evel .

The Waveshape parameter “W” selects the shape of the oscillating signal from a
variety of possible waveshapes. Non-exhaustive examples of typical LFO
waveshapes are shown in FIG. 4: sine wave, triangle wave, square wave, ramp-up
waveand ramp-down wave. As will be readily understood by one skilled in the art,
other cyclic shapes are also possible, and result in different types of lighting
pulsations. The range of W is typically from 1 to the total number of available

waveshapes.

The Duty Cycle parameter “R” sets the duty cycle of the oscillating output signal,
as shown in FIGs. 5A to 5C, equal to the ratio of the positive portion of the period
“tros” (time spent above the wave midline) versus the negative portion of the period

“theg” (time spent below the wave midline) according to the following equation:
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The Symretry paraneter "S" sets the symmetry of the
wave cycle as shown in FIGs. 6A to 6C, equal to the
WO 2008/031633 t he up-goi ng part of the cycle "W VREIRBOS200$1€)0806
down-goi ng part "tfan" according to the follow ng
equation: S = Srange * W/ (tgise + tfall) Equation 3
Where "Srange" determ nes the operating range of the
paraneter, and is typically set to 100. The default ..
nor MaF Reabaetos®f (s itebyeshe set to 50% resulti ngaéjwaé'onz
symetrical waveshape 52, as shown in FIG G6A
Reducing S as in FIG 6B results in a waveshape 54
an@'rl—'e,g,@g d%(e:crnirtds;ethepembﬁgg hahgge ofitthé epa'ram:ems and iR typically
as in Fl results in a waveshape 56 acce ting.,. .
sebitor 100.dDvm A5yt neamal Valie TorvB oAy dae et 110 5o esulting in a
syhlrfittrical @avé%ea% ég YAbRNAAFIGABRA, P&\ﬁgéh’@ﬂ?%’s ih 9G. 5B results
synmetry paraneter i's nmeani ngless and 1S not used.

in brwavsshapbet Reompidssed beRaepn Begments/astibdeselcwhiléincreasing R

consi dered speci al cases of _the Triangle waveshape
asntIG: B EsUitsdn @ WAVSSHARE 5 COMPIESSAUDaNEED Segrments at 100%
Ieﬂ%rarreter "P" determnes the offset tine in the

starting point of the wave cycle, as shown in FIGs. 7A

and 7B. Phase is especially meaningful when many LFGs

are working in conjunction at the sang, frequency:. the ,
Then SYETRRY PapPSIR! S SeloineSYEITRAGS! (e WAVRECXAg @s;shown in
¢ c . o trodi b v »
Fl esg?”ﬁgeﬁg’aéshqwag\% ?}%@{FF( |r°a%§§@§‘§’r'g§'8§""%ﬁ %fmfhgac%ﬂglé St g Lgrsus the
dowri-gbingveart“tgy dceordi@sto fHe foliowmgeequmtion60 havi ng t he

same frequency as wave 58 of FIG 7A, but shifted in
time by a delay "Wet" - The Phase Shift for this wave

I's detigied ag: = Prange * Wt / tperiod Equati :
n #G\‘ﬂapga' ﬁg%/gtrgeltf% saet =Vof tperiod thﬁ(ﬁhé’tlon3

respect to wave 50 of FIG 7A, resulting in a phase
hift P of %= 25% which can also he witten as %* .
Whete Seas JelETTingSCthECPPETRING rﬁﬁg%ﬁ;gtt@? Raramgtite Andyis typically

sel rthI@(?.t ??%%f?a—lli‘eno%'l '\)gﬂ}é Fot yblcﬁ%gpﬁé B UB 509 resulting in a
control’'s e starting and stopping of the
symmetrical waveshape 52, as shown in FIG. 6A. Reducing S as in FIG. 6B
results in a waveshape 54 accelerating on the up-going half, while increasing R as
in FIG. 6C results in a waveshape 56 accelerating on the down-going half. For
waveshapes with tise = 0 or t = 0, such as square and ramp waveshapes, the
symmetry parameter S is meaningless and is not used. In fact the Ramp Up and
Ramp Down waveshapes can be considered special cases of the Triangle

waveshape with respectively S = 0 and S = 100.

The Phase Shift parameter “P” determines the offset time in the starting point of
the wave cycle, as shown in FIGs. 7A and 7B. Phase is especially meaningful
when many LFOs are working in conjunction at the same frequency: the Phase
Shift parameter then determines the time offset between each LFO signal. Phase
is traditionally described as having a range “Prange” from 0° to 360° for a full wave

cycle. FIG. 7B shows a wave 60 having the same frequency as wave 58 of FIG.
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LFO s oscillation. The LFOis by default in a
free-running node, i.e. continuously generating its
wouopwss gnal as shown in FIG 8A wave 62; t IHCI/emades/000806
can be associated with a value M= O FIG 8B shows
the "Stop Gscillation" node %tlvated by setting M=
1, which allows stopping the“oscillation. Once a LFO
is stopped, it can be re-started in one of two way
7ttt shifted ietimery aidelay ﬁafsert”eé'th@r%haf’r&eshrfb@rrtbﬁnm‘ge is defined
nmode, or by setting M= 2 to trigger the "One-Shot"
aSppde. which lets the LFO run for a single full cycle
starting fromits current phase point, as can be seen
fromFigure 8C. O her possi bI e variations on
osciR f&tdng* imad tienl ude a " One- Shot" node wi t h Equation 4
adj ust abl e phase stop point, and a "One-Shot" node
running the LFO for an adjustable portion of a cycle.

InIRIG. B/ WR/eSE P st €Y NasTANRIAVith Pdupeet €6 wave 50 of FIG. 7A,
conbi nati on thereof could be Used to control th

e
resiting limei phass ghift P of dm=a23%owhich:aao @lspohe yvisten ag % * 360° =

o R At e P’ R B o BTS00 7 cquency

and Depth Control paraneters described herei nabove
The ot her paraneters can be added to enhance t
Thea Qssillation Modeapa@m%t@fsNbe%’rtEﬂ%dh%ySt@H@grréﬂﬁl%IPPB'HQ of the

LR BifatEin, ThEd s A RY gt & faelflifE nfle £F Coftinuously
getPaHg Bt Sutptih eighet ids ahowl ini BIG 8Ali waaélaz pthmllnm can be
by a LFO is not necessaril r@sw taple to be_used as

asgoaiated avithsiagvaluec dhiT d)-| FHE 8Bt ﬁBPW§fthehe$WlPeﬁ§ct"9t'gF mode

0l or s exsS._ I tors
acfefe, PR Eme! HRh Bl SBBHIG, B osclltion, Onoe a LFO is
stégpedat G@redetré stariedh bae o iwo ivas/se eithomiby semnng\M Oho restore
base si gnal shown in FIG 11, the light nodulatio

the draecrinming m%iieo@é byrsasting MbF 2 i tigsier theQReranal’ mode, which

BB RSP SRLEI b T HSBDane i Epoye, o can

berBlels Ftoph Figureh®C| Oihér posyilsietvapiatiohs drr a@bmatmmallnode include a
modul ati on systens (such as sound synt hesizers) ,
‘One-ahet emodgr with adjustable phase stop point, and a “One-Shot” mode

running the LFO for an adjustable portion of a cycle.

It is understood the any parameters above or combination thereof could be used to
control the oscillating signal from a LFO in embodiments of the present invention.
For example, it has been found advantageous to use LFOs having at least the
Frequency and Depth Control parameters described hereinabove. The other
parameters can be added to enhance the variety of visual effects generated by the
modulation structures. Other combinations are however considered within the
scope of the present invention.

In most embodiments, the oscillating signal directly produced by a LFO is not
necessarily suitable to be used as the modulated signal controlling either of the
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usual ly conbined by sinple addition or multiplication.

Wil e these nmethods can be used in the context of the
WQQ0esex1553 nventi on, in one enbodi nent each typCTo€A2008/000806

signal (Intensity and Col or) uses a different

combi nati on nethod significagfly different from

traditional ones in order to optim ze the ease of

control over visual effects. The oscillatin

intensity ar gbles pargmoetars obtig lightgnodulatersniT, n@JOﬂwwgt $retions show
5 .
exaielon ot 550 e Pttt & 1867 I MR e e

(t)=1b* (1- (I[fo(t)/ lange) ) Equation 5 This
|ntenS|ty conbl nation operat| on is for exanple

li cat or 64 synbol i zed

As %E%WL{{ FR% 1 k{M @Iﬁt ﬁ)dﬁa&@ﬂ@%&%en{a%et énﬂ%r bBtrSof two main

pafARBre Kicwi laﬁﬂtl@é Bade IA2Asity dly’ aarst ahé cBMeSolor “Cy” which

Intensity Ib = assum ng | rang
geoREly dafnertba stalicsense P yyandl el e JabBojection.
(1 combi ned) when an oscillating signal | |f0O having a

triangl e waveshape and a Depth range of 50 (therefore
In \tedditidreal rabdelation wystems gsuts a8 soundOgyrithesivers), npairameters are

wth the Base IntenS|t FIG 12C shows
US&'BH&&P%@"W%W simpleadditian wgmgﬁ@lia@thn f\/&nfﬁ.\%% raet%ods can be
r
us%: HE O?énf\;gg}’%?nﬁgﬁ%rt%ggnﬁl ﬁ‘ilﬁ? @2?583&868&"1%8 each type of
s@mﬂ)dlmedsw tatnd mlaa)sasémtamﬁﬁergnt mmmag&nméthodl sugnlflcantly
such an |ntenS|t?/ conbi nati on rret hod he LFOPe
dlfﬁ%neatrﬂpm tragitiopal Pnes it SERINGsORtNERd Prﬁaéﬁs? eﬁ’ntrol over visual
ef{é\% Iatlon depth of the resultant |ight output, with
e nmodul ation Depth being automatically scaled wth

the Base Intensity, and therefore remai ni ng
proportionally and visually

Thehpgwﬂatms sianak from, & E'é’?ﬁolrFeé ot «hd @rmgﬁm%?mgm%wﬁe&he Base
In Hsﬁ%gan%ﬂttgﬁ)r&?aé'abh'o%bétéﬁ irfter '{gnélhﬁtr@fmb manner:
ntensity over |

S nmaxl num range Vv what ever ues
are used for Ib and | |f0O, and however many LFGCs are
comhi ned t t her. . .
I‘rticcﬁmbmed (8-? b?1 - ( Ilfo(t)/ Irange)) Equatlon 5

This intensity combination operation is for example performed by a multiplicator 64

symbolized schematically by the [1-X] box.

The results of this combination is shown in FIGs. 12A to 12C, with an example

starting at FIG. 12A from a static Base Intensity I, = 80 (assuming lrange = 100).

FIG. 12B shows the modulated Intensity signal obtained (lcombines) When an
oscillating signal lg having a triangle waveshape and a Depth range of 50
(therefore varying between output values 0 to 50) is combined with the Base

Intensity.
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Al ternatively, the base intensity signal may be tine
dependent, in which case equation 5 above may be

WO s/13158n as: | conmbined(t) = Ib(t) * ( 1 - | iHQI{E€A2008/000806
Irange) - Equation 6 OF course, other conbination
schenes coul d be considered, ,such a summation of the
base intensity and the oscilﬁating signal, or a
subtraction of the oscillating signal fromthe b

FIGnt@¢sishpwsothes leubiten RhtABEdoVNER M ASCillatiag aﬂﬁnglts fjaehaving a
i A ERE AATeTEB NGB! 108 (BERIS Safi blffcen outpu

vafues Ot NGO ig contbihédithrthe Bdserlaténsitpund t he base

intensity. These | ast conbination nethods require a
clipping of the conbined intensity signal to within

A&\)&ﬁé%dse%rﬁg%mgnglﬁfc ' RSy, L8tAHinatiBROdtfod | 2"4H0 Depth

Fri cases where t
pavamietdradiratgly scarredpohtie ro tRE ihenkily mddulatidro deptruskthet resultant
~nmodul ate Color, it may be conbined with Base I r,ﬁb
light oututs with dhe rgodilationiprih hedrg puigmalie ycacg@%f yyth the Base
|l o i " 0" ..
B8 afd BTG S0 SHALlaty sl et ey Base
Intehheity vatued Fuatheemord, ithist cembieatibh amsthodleliminates the possibility of

wthin the range fromO tqg Crange- This colrrbi nati on
cligaingdheicompiped intonsity averdts:Maximummraege ¥alug Wirleysr plues are
I Wheel . d%% td ;
“%9?8@53 dn|g°’c;%§'ldohr rané%feg%@%]p gﬁlé&ggﬁt%ﬁa
further rotation on the wheel. This col or conbination
operation is for exanpl e perfornmed b

y a dul o ) .
Altgipativalynther basatinignsty @Izr@avs%éﬁaew{%qngeay ippwhich case
: 1is conbination is shown in
e@?&p@é%\lt-ggﬁfga%wﬁvtﬁﬁ@éné%xanpl e starting froma
static Base Color Cb = 30 shown in FIG 13A

(corresponding to yellow assum ng Crange = 128)._Fig.
13'@mum&>s=tlu(té é&l-dro?tér’gnas- obt ai ned when a modul Bg}ion 6
color signal C[f0O having a triangul ar waveshape and a
Depth range of 50 is conmbined with the Base

Of course, other combination schemes could be considered, such a summation of
the base intensity and the oscillating signal, or a subtraction of the oscillating
signal from the base intensity, or a subtraction of one-half the amplitude of the
oscillation signal from the summation of the base intensity and the oscillating
signal resulting in an intensity oscillation centered around the base intensity.
These last combination methods require a clipping of the combined intensity signal
to within the light modulator intensity input range [0, lrange]-

Referring back to FIG. 11, in cases where the oscillating signal from LFO “Cy(t)” is
to be used to modulate Color, it may be combined with Base Color Cy in the

following way:

Ceombined(t) =( Cp + Cito(t)) modulo Crange Equation 7
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Color. A s can be seen fromFI G 13B, the color

oscill ates between yellow and blue. FIG 13C shows the
womdsikasssd Col or signal obtai ned when an osci IRGIV¢CA1H08/000806

signal Cfo having a triangul ar waveshape and a full

Depth range of 128 is conbined with the Base Color. A

s can be seen fromFigure 13, the color going from

yellow all the way to red ané f ol di ng back towards

yel | ow t hrough the nodul o operation, effectively
wrmmel}hengnbuulotjghamematlcai a:lmalraton |ta‘ra1u\t9éy gemavegh@ahge from the

h
suftiaeq Melisciitd] thar asdtast VoD AT iy Bt P § 1 Gaoe. This
co(ﬁyﬂﬁtud?f metfod & Gifect té@rto Fhé c#éulﬁ?%rdﬁedW@f BesColor Wheel:

FurthernDre hi s conbi nati on net hod | i m nat es
wherethmnmatuonpfcbmcaqlcpp.m@eede the nblion wga;ubssmw fadls back on

s Aol 8, oy ) BBl 50 srri
perReipelshy a’fnbBURREIMAationt S1BrieRE %@Q&rﬁboﬁi&ﬂé&:héﬁdﬂd&ly by the

tinme dependent, in which case equation 7 above nay be
[+Mbokt t en as: Cconbi ned(t) = (Cb(t) + Cfo(t)) nodulo

Crange. Equation 8 O course, ot her conbi nation

schenmes coul d be considered, such as the nodul o

The! FEdeﬁt@téfol'h@Epo%é!@ﬁ' is| Howtg irs FUB8! 18AG 13E, hmﬁ &an example
color, or the nmodul o subtracti on of one-half the

stantippi frondea statichBase G olbaiGorg 3 ghewn i diG. HBAnberiTesponding to
eﬁurrma\tl on of. the l;igése color and the oscillating signal
yellaW ASSURYNY SraasxcDI'6P) 0sci | 1 ati on centered around t he
base color. Still other m xing schenes include the
sinple addition of the base color and the oscillating
Figi il shaws tie Golapisignalebtainedowhen ahuaodslated golaigsignal Cio

nal fro t he base col or ,~ W t . :
8y 5 BIRECEP R Pl Pt 0 TEBbBingp wit he Base
cma+ URs icinChé ek MbRNFIG! heB! iehicorschdctztss ®etwsen yellow and
i nput range [0, t-rangej- Exanples of |ight modul ation

bldevi ces Li ght nodul ati on devices according to various
enbodi nents of the invention wll

FIG. 13C shows the modulated Color signal obtained when an oscillating signal
Cio having a triangular waveshape and a full Depth range of 128 is combined with
the Base Color. As can be seen from Figure 13, the color going from yellow all the
way to red and folding back towards yellow through the modulo operation,

effectively sweeping through a full rotation of the color wheel.

The color combination method described above allows the LFO Depth parameter
to directly correspond to the range of the color sweep for all values of the Base
Color. Furthermore, this combination method eliminates the possibility of clipping
the combined Color value over its maximum range value whatever values are
used for Cb and Clfo, and however many LFOs are combined together.

Alternatively, the base color signal may be time dependent, in which case equation

7 above may be rewritten as:
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now be described in further detail. FIG 14

schematically illustrates a |ight nodul ati on devi ce 68
woaznoetxsssg to a first illustrative enbodi nent RET/€A2908/000806

present invention. The |ight nodul ati on device 68

includes a |ight nodulator 3Q,which generates the

col or conponent output signals 38 according to the

intensity paraneter "I" and the color paraneter "C'.

In this particular case, the Intensity parameter "I"

ot 3 C Gl PBBRYEL Al et e col or 1 crfaion ®

72. The light nodul ati on device 68 includes one
nodul ati on generator, which is a col or nodul ati on

Ofgeawsseyt other gompinaioneschames cauldibrigrasidarad ssichAsythg modulo

subfap it kBN bER 5RO e AP S HHE S Dbtrcron
of ApeLhalftheantplieliv oftie ossillatig sigdanfrsimtherarttild summation of
m xing this oscillating signal 44c with a base ¢

| . . W | >0l or
the ibgsgl cater apd<thetoseylatingt ﬁgnalomuﬁmsdmcmQﬂlorsP%lgﬁtIOﬁz?entefed

1 Xi Vi Lud: . i A0 "
arg B Ao TEAR STRVEP 5o S TRAME AR Bympl st o
thé€ base itbldi andethbastillaging g e esrathe simpfecs ubteaction i the nscillating

se, other m xing schenes, coul

sig?a‘ifésogmtg@ b§§3¥@oremmug thr 519dule APSFHIPS; "T%u‘%%% last cases the
comlﬂih'&ﬁ %ro?ora\'/élf]&’%stéi@p&& SR ﬁlntggf @/ﬂtgﬂﬁgw‘égrﬁ%f@r bt Hnge [0,

nani c col or ~sSweep gontro
Cisgdlt i ngs of the parameters of the main LFO Referring
to FIG 15, there is shown a |ight nodul ati on devi ce

68 according to a second enbodi nent of the invention

E;&irﬁﬁ%rsi Miéﬁpmogma{iéﬁ%teuggom ment of FIG 14 in that
s controlled by a
Ligitdmbatiztion devicds scsdrgimgl to7 daridise ehibgldimenigubfathiecinvention will
device 68 therefore includes an intensity nodul ation
nayehe dgseribedsin fusthebAatali cation with the 1ight
nmodul at or 30, for generating the nodul ated intensity
signal 74. The intensity nodul ati on generator 76 al so

FIGasl 4ascrmatically illesittes v ightirbadlation Ide@ice468 according to a first
. generating an oscillating sjgnal 44i. and m xi ng? neans .
illystrative emBodiment s dthel rresagt EvgRtPN.4khe liohh moruilation: device 68

intIDBESS light &L tor B0 which generates the color component output signals
38 according to the intensity parameter “I” and the color parameter “C”. In this

“I”

particular case, the Intensity parameter “I” is set to the base intensity l,, while the

color parameter is controlled by a modulated color signal 72.

The light modulation device 68 includes one modulation generator, which is a color
modulation generator 70 for generating the modulated color signal 72. The color
modulation generator 70 includes a main Low Frequency Oscillator (LFO) 40c
generating an oscillating signal 44c, as well as mixing means for mixing this
oscillating signal 44c with a base color signal Cy, resulting in the modulated color
signal 72. The mixing means may include a modulo summation element 66 as

explained above, the modulo summation element 66 performing the operation of
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in order to obtain the nodul ated intensity signal 74.

The m xi ng neans nmay include a nmultiplicator 64
wQmo$/ox1as3ng t he operation of equation 5 or 6 ,PCICAIYS/000806
alternatively be enbodi ed by other m xi ng nethods such
as a summation of the base iptensity and the
oscillating SI gnal, or a subtraction of the

_oscillat_ing nal fromthe base intensity Thli’
eitber gauatien 4| Plots Of ikeuEse ANRNMHHING iSsNgMestqaitd be considered as

fo,d%)[%ﬁ@%adésﬁnggg‘% 89 intensity and col or pul sations.

ce VVI anot her aspect of the invention, a
conpl ex nodul ation of either the intensity par arret er,

col or paraneter or both can be used to obt ad
This struclere alews| thei ‘éfﬁaB‘P"tQﬂé"srL@élﬂ%@P% ayiggd ynamic color sweeps

E{Feﬁur B?%tfﬁyspéde dlé’géttlﬂpgjo?ﬁ{oéd ?raﬂ?é&éfseoﬂﬂé'rﬁ&intﬂpﬁl o

e’inc a co ati on generat or
includes a plurality, i.e. two or nore LFGs. Each LFO
enerates an oscillatin

Rejeging o BlIG tontberds ﬁangiagfallﬂ%meg%ﬂgﬁ <?ﬁ¥°' ' 'anfcgfd'ng to a
se%bﬁ{i‘%lmb -'a?r'ﬁ]gﬂfﬁf LHe%\/QHtlosd Qﬁl@'ﬂ g X *gfe fRTRMSHIMBNEOf FIG. 14

I ons, and exa such

in tieaitthedhtensity aaearmbtanmt]’iis dontrotied byi arerddulated dntebsitly S|gnal 74.
bel ow. I n sone, enbod| nent s, ﬁfvg(r%orrpl e godul at | (t)n of th
Thentlighéi mpdylationr deyics: G%arth s IRGHdeR 2R cipiensity modulation

e&%@bpeies'|H1’é&rﬁl%%ﬂ,t%tléhq}0{tﬁ'me Rt HOHAR SforE@?ugratmg the

can'for exa I'ven |st|nct predet'er m™
médlﬂqmwﬂmlwa;lgnaleM| iiha uptenpw nncmgmdmgenenator 76 also has a

pur pose. Two di ent ua nterest| es .
mein L Fpadncc §c' o oeren AltSendrat i Sxgifdingisaral 44i, and
t .
m?%e%r'ahﬁ fﬁ &ggn %h%ilhglz"@%ndé |t‘ﬁql'|'ﬁ eL@F&iﬁlt&&gnal I
mfasrelquetocgbhaanglse (modul.xlatemmtbysdy—mgrmm@l—lfb\e ﬁﬁlxmg oREaNs may
) quencyran results in s|low, snpoth_|light. sweeps
ingliide % AUIHRUETa b ieomIifa B cinerauon &6 sdldben S a6, or may

T8 5 oA S 014, 4 en o o

basesinteyisity Lard thoe oscitlétirg sghahsorta/ subtraoﬂucm of the oscullatlng signal

nodul ations, it is nly rk within one o
frametiie hasge int ﬁf‘s'%yﬁﬂ Wﬁe A ?Wér Sretegion of Vsul effects

dy't%@é%I[fédrHS|Hﬁ'F&’|ﬁﬁétr{§ﬁcg%d(’cfolérrﬁuI‘séﬂfﬁ'&t' on conbi ne two

r el the ity or

In accordance with another aspect of the invention, a complex modulation of either
the intensity parameter, color parameter or both can be used to obtain a different
modulation of the resulting light. Embodiments of light projection device having this
feature include a complex modulation generator, which includes a plurality, i.e. two
or more LFOs. Each LFO generates an oscillating signal, and the oscillating
signals are combined to obtain a complex modulated signal. The oscillating signals
may be combined in a multitude of fashions, and examples of such combinations

are shown in the embodiments described below.



10

15

20

25

30

col or nodul ation functions or both. This allows the

si mul taneous integration of both types of |ight
woefobged1ss3 with faster brai nwave frequencies — PCT/CA2008/000806

superi nposed on sl ow sweeping variations. This

capability greatly expands the inpact of visual

ef fects generated through the |ight nodul ation

process. VWiile in principle two such conbi ned LEGCs cgln
In es@ineo gaRadimentso ughcemplex wRAwation rfehs Ipigngly oand/or color

ofabird S (86 Aol by 4 i madtons. Two
LFO<sade foy exampie Bedivére distinohgradeteeined dreguencies selected in a

(brai nwaves) range. Referring to FIG 16, there is .
prepeiiangetfRr this dufeRReEo differert W{mﬁﬁrﬁ"t\%@t@gtmees of visual

B BT o 80 RGP AR B qwer L0
frécuehey earngs (ife0 rolighlp dbetwesn 0r014z0med 18k2) and dighemlFE frequency

nodul ated intensity signpal _78 is generated by an .
range dhei fQuatyyuiHz ten! Oé)g#gf ahgrlowg qg.}gchcq%\ggsregults in slow,
;o 40 Fali | Latd . . _
s T oW Barh B5CAMAL Rt B8] iy for ambiance
efrmtst.: AiHec altigheB Afreguerinyy erange otdiiewsnilighh geffeetss .intéifacing  with
resul ting nodul ated sig is then conbijned with a . .
braimwavesnihessdsing asln@legﬁ-l&w e!ﬂ]er IRPORIDAAT SIAT Magkiations, it is
FO 443 /.. ul £ gl ot : i
orbf o 46hi gL ek Piogh a3 e THelre ter
ilgstcitive ermbeditients obf sherirvention abnitiiee two L&<2s fdragiiheg intensity or
signals, or their direct i plicatjon foll owed

{ t h .
qu@smdiu}ﬁj'%‘r functigps R beth ‘ ihflﬁl Allaws Hber gmyiapgpus IXtegratlon of
e 1 : b ) - -
5584 o, (840800 Sopeffposed o
slowi swéésihg Grariations eThiso cgpakilityt greatlyl exparuisuthe iirapact of visual

o B kT oo A 5545060 S pnie o suer
: |

o8 e LU DR TP At e of 001

100H2) in practiserthe bestlight effectanaienustialiy obtained by 1@stricling one LFO

nodul ation from LFO alone i s se t FIG 17A, the
totbR iR RIS TERGC 20 Tbe SRSPTd Iedha higkes bralowavep) range.
FIG 17B, and the conpl ex nodul ated intensity signal
is seen at FIG 17C. Although not illustrated, in an
Referrigte FME t8ylibelienis rshownhae thid embpdinsendtaf the imvention where the

intensity parameter “I” is controlled by a complex modulated intensity signal 78.
The color parameter “C” is here set to the base color signal Cp. The complex
modulated intensity signal 78 is generated by an intensity modulation generator 76
which includes a main LFO 40i generating an oscillating signal 44i, which is mixed
with the Base Intensity signal I, by a multiplicator 64 as above or other mixing
means. The resulting modulated signal is then combined with an additional
oscillating signal 44i’ from an additional LFO 40i'. Another multiplicator 64’ is used
to mix the two, although again other mixing means could be used such as the
direct summation of the two oscillating signals, or their direct multiplication

followed by rescaling or clipping to maintain the resultant intensity signal within the
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could be controlled by a conpl ex nodul ated col or

signal conbining oscillating signals froma nmain and
woanwogtklsid onal LFO respectively generating s|RO¥/@a908/000806

fast color nodulations, with the intensity being set

to the base intensity signal,, FIG 18 shows a |ight

nodul ati on devi ce 68 using tl?ﬁ-f ee LFOs according to a

fourth illustrative enbodi nent of the present ]
lighhmedulator, intewsityinputsiangeni®d libngdi bhtheﬁﬁustzalzed zﬂﬁ@ﬂm the main

LPREAS 18 Usetlo b neraib Aoy moafielB ofs Whsho Eifptis) Juhereas the
ad@gﬁn%f‘&r-@lﬁ’él NaihiatesO é‘tF@téﬁg‘n yl PndRiEdRd (Miainwdias ffects),

formng a sinp e co nodul ati on generator
althBugH thes reslerse tould b lhsmzls Arhexamplegafdhée modlﬂatedllntensny signals

OLFBEd (WHFAMREUUCRI e TPWTh P RS v Todal Ha-offie Higdiiation from
LFJé’ faf’cﬂﬂé"ﬁ % P?I@qugayﬁéjﬂld&% a#t%hﬁénﬁﬁ\%oé@dlﬂ&élq_m alone is

Ive e nment o e present Invention
seealatgf |God7 Bl & thelsomplexemedulkatetbimte sty signat (s seed abihls. 17C.
40 are conbi ned together and with a Base Intensity
and two Col or nodul ati on LFOs 40c and 40c' are

Almhnﬁ& me&%@e %ﬁ é‘l‘térﬁaﬁve[s%?r‘?ocfé{?ﬂn@ht Ghea&soF Bhrineter only

Xi ng neans may I nclude a nodul o sunmati on
cobifl de earptrdledebyaé)@omplehenodxdate&i sobn&tlgmi eOrebiping oscnlatmg

smﬁzﬁﬁ 3{9% g?rnép]eﬁg %hgaticgﬂg}?ég_%ﬁ,ﬂ%pgg IV l\ﬁ 9?8‘3@@89 6%ow and fast
coﬁﬁ?ﬁ@?ﬂoﬁ? ‘W|ﬂ1 hﬁ-:‘n%ftg rﬂj{' Setad e Bbléé itensity signal.

Ity by a oW ng aneous sl ow (sweep
effects) and fast (brai nwave effects) m)dul ations of

FIRodt Shave 2 H00t macuRbo eyl SErSna IBseLF Op deppidii fo a fourth
illq,égleatl'fi@dé‘rh%bl%rﬂe&%ét ;ﬂr@%ehﬁmeﬁﬁéﬁ ' Weuﬁkéhs\tgemabblatuon LFOs

orm par aneters Frequency "
40i @hd 40itare@omisineRtogetiienand with& Basel Iibasity lShfdrmmg:% complex

shown in FIG 3 normally fixed sl var le via .
intensiy maduafian wm%ragors?  @REtONeN Péé’fﬂﬁlﬁﬁton 'r'@ﬁthC is combined
wﬂf? %'tcﬁf)raé rﬁ%n voLi e céld?%&uléﬁén généﬂa‘féiaf 0. This structure

€ s can i had generating ohe or nore
alloaguthe integration of Color modulatlon with simultaneous slow (sweep effects)

and fast (brainwave effects) Intensity modulations.

FIG. 19 shows a light modulation device 68 according to a fifth illustrative
embodiment of the present invention using four LFOs. Two Intensity modulation
LFOs 40i and 40i' are combined together and with a Base Intensity I,, and two
Color modulation LFOs 40c and 40c’ are combined together and with a Base Color
Cp according to mixing means which may include a modulo summation 66 as
explained above, the modulo summation element performing the operation of
either equation 7 or 8. Of course, other mixing schemes could be considered as
described above. This structure adds further flexibility by allowing simultaneous
slow (sweep effects) and fast (brainwave effects) modulations of both Color and
Intensity.
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paraneters thensel ves froman additional |ayer of

LFGs. In such enbodi nents, the conpl ex nodul ation
woymograssr nmay i nclude a main LFO generati ng tHGI/@a3008/000806

oscillation signal and at |east one control LFO, each

operatively connected to theygmin LFO for controlling

a correspondi ng waveform paraneter thereof. The

conbi nati on of the main LFO and associ ated control LFO

is referred to as a nodul ation set. An exanple is

B gy i CSS RO, o LFOS

of dlﬁél ranedeldtion rgdr@r?tbFQ ha@e dontinibsslyecariatile aNa;xerform Lpaéameters
the main LFO 40, for exanple on t LFOs .af FI .
thatds, FeequepcycBa Bopth Toabluty Sl Bt ety 8o apeczhase Shit

L RePr1E B4 il BB ot o v

thé resuitantligit@atern gredualiymvolveisgnal from the control
LFO 80(D) associated with the depth paranmeter is
conbined wwth a Set Base Depth "N-D' (which repl aces

A tn@ﬁlt EE %f%@%zéﬁécts Qﬁnorge oBEaiABY 'hy-§Ederding one or more input

I cat or er appropriate”m xi ng- nmea
pawrﬁetehe themiselved fsmrgrrm additiomak laylee dbdROs. plarsuutt embodlments
'D' for the main LFO 40. This in effect, q
the, pOMABYETGRIAN BEREEROR WY JBERABL ran L gengiting e main

os&@%ﬂ% (s%r{'a'f Qndt Ig gt gﬁ EUF\E&I‘ 96! ehER BpEhti ngﬁéérﬁ?escted to the

assocl a requency par a
mamrTthSdowiddmtmlliﬁgt aBassreEpemﬂmgcwavesfoFm pammeter thereof. The

repl aces theFre paraneter. " t h FO
copgbiagiy | ReGraIn LD bkh gssadiated aimrel oF Ol wiemad to as a
m&dulafidifskfe combi ned signal becomes the Frequency

paraneter for the main LFO 40. This in effect results
|n frequency nodul ation of the oscillating signal 44

fromthe mgin LFO_40. ngr ara ters "F" an
An wamptws?@mw@ﬁl&%ﬁo Wt te She| Hararor Rarpmet S requency
“Fv'ﬁﬁbeg)fdi eﬁt’ éﬁfﬁ’ gbntreﬂ&?rbyt ¥ REsdiited | Sotittol AIFGHE In this
al ne addi ng
recursive structure, the main LFO 40, for example one of the LFOs of FIG. 19, is
replaced by a modulation set 82 of three LFOs: the main LFO 40, and the two
control LFOs 80(D) and 80(F) performing amplitude and frequency modulation on

the main LFO 40.

The output signal from the control LFO 80(D) associated with the depth parameter
is combined with a Set Base Depth “N-D” (which replaces the Depth parameter “D”
of the main LFO) by a multiplicator 64 or other appropriate mixing means, and the
combined signal becomes the Depth parameter “D” for the main LFO 40. This in
effect results in amplitude modulation of the oscillating signal 44 from the main
LFO 40.

The output signal from the control LFO 80(F) associated with the frequency

parameter is combined with a Set Base Frequency “N-F” (which replaces the
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new dedi cated control LFOs to control the other
paraneters of the main LFO having a continuous i nput

wO ng/e31s5sanel y paraneters Duty Cycle "R', SymmtmgA2088/000806
and Phase Shift "P'. It will be understood by one
skilled in the art that in a,given |ight nodul ation
devi ce any one, two or nore of these waveform

Fr&?trg%gq?/t g;rsaéﬁé)]tg:rgfpgf o ok g.j:céh{bgtj ga;értog(ﬁaﬁaz&l%l!nghme%ns for
ex%ﬁinrl]ésggr nr@l deﬁ%@%bsw%ﬁé &?n&ﬁ@&r%ﬁ& l%cd?ﬁes the Frequency

elng Inputted 1n The main
pararaetdrtfor tree medn L&O dﬁc Mhisatn effecti rgsalts i d’mqueecy modulatlon of

control LFO mm e split a sed to control nore than
t%ﬁ§c'mﬁigﬁ?b‘g‘}gﬁm Pmﬂﬂ:dﬂ Fn LFO A great number

of variations could be devised, provided enhanced
| i ght nodul ation capabilities and flexibility.
Contabliirgy panansetersofF” tamds“D"ywith dadlcbtedJlsE@SttypIC@lN welds lnterestlng

S SRR et offer et iDL B 4 MSpitpineg by adcing
ne’\og bdﬁza‘(@d ic®hiroPLFesTR %htr@ﬂ%hé%“ﬂhé}ef)ﬁﬁﬁﬂﬁét@%%@ the main LFO

u atiron sets may be used In a conplex color
haw@bauorrbmugamemmtma,nga camelye parametess Qutydeyalat’RonSymmetry
such ex_nodul a

‘shaner abare <284 it oyl 5 Grectata bhorienshlE) ) e gt that in a
gl\FéH E%qtﬁﬁ%&ﬂﬁflﬁﬁ de@?@ c??h/'"t?ﬁe %W%*brﬁﬁb@‘@ﬁtﬁbsé de@fcfrﬁf parameters

e control a 'sinpl e nodul ation
cog&hbeactomttrollad|thg)L@hs||h|egd>mIlaﬁOg signalyofacanied LiR@snEhe pscillating
an be, fixed or

I
S'g@q{go o&}kg kgaﬁpgk%nmgg ysed g&ﬁr@r%tggbqrnkééj E’%Pé%["ﬁ‘gﬂ before
befi! Sqﬂgfvi‘v@ang {8 RalSLFO0In 18 Metnative? abpéscitifigesighal from one

ast frequency nodul ations,
coatmaaLﬁéx inayl be spllttancbusedrtmqolaimldnosaetham . waypfgsmeparameter

o B 5L A ik n PR T A BT 3l B A8l crovien

er#rgg?ac d Myt anlufa?iohrt%rp%ﬂihés ahbyrkibafgs a |ight

evi ce 68 according to a sixth illustrative
enbodlnent of the present invention. In the third

A S ie Hpb ASe e A8l PRl o A Ll e LFOs
of ’fl.'\@ﬁre"\ﬁoui 8mbadiRERts. OhetskRledan tv@art Will lurtlefREN B a variety of
combmatlons can be considered. Modulation sets may be used in a complex color
modulation generator, a complex intensity modulation generator, or both. If such a
complex modulation generator is used for only one of the intensity and color
parameter, the other such parameter could for example be controlled by a simple
modulation generator, using a single LFO, or by a base intensity or color signal,
which can be fixed or time dependent. A complex modulation generator could
combine more than one modulation sets, for example in a pair dedicated to slow
and fast frequency modulations, or alternatively combine a modulation set with a
simple LFO.
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nmodul ati on structure. Such a structure is a powerful

tool to generate sophisticated and conpl ex vi sual
woeeigtlissi n a way previously inaccessible. |t RCI/CA20b%000806

noted that while triangular shape waveforns have been

used for illustration in the,appended draw ngs, other

waveshape signals, such as t%e waveshape signal s

illustrated in FIG 4 for exanple, could be used. As
Anoexarspiel ¢fethe.enhamsedmer$1pn|ofrtb%<ﬂ¢uryLE@aéﬁr§pﬁ4ﬁe showa in FIG. 19

is Ib'étf?ﬁ?dn F@ﬁ %:Eeﬁllt Srefﬂugé gﬁe eﬁ |H|‘1/ ﬁz#gé‘td ﬁgﬂ\tqﬂ%ﬁl‘%ﬁon device

GSFH@@H@% t@% digtlillsRehtiveg enyodimenepf that preeenpmnemion ||n| the third
an a

ital enbodinment, the |Iight nodul ati on dev
dexiep G&rea&%aefpmg Qf@lnaitlé-'@a% é%plaﬂechﬂhﬁﬂy’%r R tion Set
.t -
82\2% ggfcf ﬁ}%@%hsﬁvgdﬁqjlgﬁmf@?@%&f%ﬁ% I']E@E?n tI’Y@Sél’?lplete light

maEfNatich seactans Suchce swiusturefis bf‘pmvlrerﬂhttomdtgaielram sophisticated
device may al so be considered, as well as conbinations

angrcampjex Aisuahaffectsiing wanpeviausly inaseessiBigc nodul at i on
devi ce nmay be enbodied within a single stand-al one
device, or by separate conponents in comrunication

It ¢ 6 leeatbted bt wrnleamdgiﬂawshamtwa‘téferrhs glrave been used for
nodul atj on device nay be integral to t [

lll%tr@tleetnnoﬁh%eanp@@dpﬂ grawings s othes wayesh: &m@#ﬁ such as the
t. gl ur t t the
wlfsBibe SRR Atk i, HipPefar PebeaBR e
separ at el y or in a mJI tipl exed fashl on, usi ng a
var i eté conmuni catign and contr r ot ocol

As angypiifled inthe aid Wil radily andesziapd 6 rigHaIConR{tuRgts: f the light
mﬁtﬁ’tﬂﬁ i ﬁeb%g?lé{c[:b%ﬁiﬁ%gﬁi&ﬂiﬂ@ég@r&ttﬁﬁq}l%rﬁféﬁ%% i PRactice be

|ng n ry st

reéﬁHﬁlDbynény)laprtthrmterwmpanédt Mtaenatt@gltajlembmdment the light
di mers Will in turn drive th rojectiq

medylatier daviceemavefar p@mRplenks intgalate dPnaa pm F]tpr%‘f'ged with
ap%a{ﬁ‘@iéte(g&twéﬂé tA}?a|§€r5e?p86d|ﬁ@?1|t§ \;vﬁgr?}:ep?rdﬁ%‘t@mﬁltoélements

or-nore (eg arge 1 ncan roj ectors)

ené@ﬂ@lﬂﬁb Bigrah geherdtiophandpocessiran of Yisé dight modulation device may
i npl enmentation. Alternatively, the |ight nodul atj
s econRiger e WelbRsaeoBbinatioRs < igkalANg @Relagneomponents.

T@S@ﬂbeﬁg@?ggﬁ aclft'egg:'el thal BelefmBbdRlaAWfhih £ 8inglPstafb-dlBNe device,

or by separate components in communication with each other. In another variant,
the light modulation device may be integral to the light projection device it provides
the color component output signals to. It is further to be noted that the color
component output signals may be outputted separately or in a multiplexed fashion,
using a variety of communication and control protocols, ranging from individual
analog proportional intensity controls to multiplexed digital protocols such as the
lighting industry standard DMX-512. The color component output signals will often
control power dimmers, which will in turn drive the light projection devices since
their power may vary from a fragment of a watt (eg. In the case of small LEDs) to
thousands of watts or more (eg. for large incandescent projectors) depending on

the light modulation system implementation.
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wi thin variants of such light-control consol es,

enabl ing the conbi nati on of novel |ight nodul ation
wospes1absseffects with nore traditional, scene-HEaz€42008/000806

stage lighting control as supplied by standard

consol es. I n common enbodi mepts, the |ight nodul ation

device wll consist of an electronic circuit assenbl ed

fromanalog integrated circuits (in the case of an

anal og enbodi nent) and/or digital integrated circuits

AiaieR. 35¢ Bafft mpslaion e ice sy EBjK) i Prflpr it Stdhdard light-
coRPEIUESHI oS ﬁ@r&drfént?i @Rl foradtlg@ Uightihg, HOMmayhevernber iategrated
of the light projector color conponents. Li

. ght
withird vaeiaintsnofssisehe hightacenttal repaseleswienablirg the @orination of novel

. aspect of the present inyent] s ' N

o Bl Db AERLS R, b Bipa stage tightng

coRfBr AL BSRABY staRaardudtbles. patterns of light. The
systemincludées a plurality of colored Iight

proj ection devices, each being adapted to generate a

I d Light i . e i i .

In ERpPah e telimentsl 458 TR ABANIARaRIRUG WC Lot 4ifslectronic

cirEXik s mMbIed USSm? aaaiidpP imtbgidie@ecitduitBt (iR thee ¢hse sofvanh analog
primary colors Red, Geen and Bl ue, the projectors

embndigegt randion gighalintegsatedinircyiisnéinghejcaseicda digital enabodiment)

Soﬁﬁ‘%@g’ﬁ é)%ﬁ[]f%ﬁg'rg%dltl %%Tdfl% ﬁhéy%ﬁ"g{:?gﬁf;ﬁbé)ﬁllq%@hoc{ontrol signals
anBAUtS s FoPIHeCcdrtid of tHeckyr %‘Bﬁ@ﬁ!_for RbRir edhipahents.t he
i ke. Each |ight projection device nay however be

enbodi ed by ot her devices nentioned above or

. iV ‘ /| be readily understood by one
L@Eﬁﬁﬂéﬂ#ﬂﬂﬁﬁﬁggggﬁh. The various light projection
In cHCofdncdl withgi&eanbit@t agpedt oft thenprasehermventiope théfe is also

of a sanme type, or alternatively different types can .
prodded eal, light maduladionr systemnfir ateading Then-ssrresantatippalk dynamic

anlud S plurality of |ight nodul ati on devi ces each
pa5gpﬁboo atively connected to a correspondi ng

projecting device, for providing thereto nodul ated

col or conponent output signals for nodul ati ng t he .
Theosystepuiifiludes a plurality of colored light projection devices, each being

adapted to generate a colored light in a corresponding projection zone. As
explained above, each light projection device can for example include a group of
three light projectors with primary colors Red, Green and Blue, the projectors
being generally aimed at the same projection zone to superimpose their light
outputs for additive color synthesis purposes. The light projectors may be
polychromatic LEDs, incandescent projectors or the like. Each light projection
device may however be embodied by other devices mentioned above or
equivalents, as will be readily understood by one skilled in the art. The various
light projection devices of a given light modulation system may be all of a same

type, or alternatively different types can be used, in any desired combination.
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colored light. Each Iight nodul ati on device may

correspond to any of the enbodi nents descri bed above
wmogtp1sisal ent s thereof. Each |ight nodul ati orPi#eA0e8/000806

therefore includes a |ight nodul ator generating the

col or conponent output signals according to an

intensity paraneter and a cq%or paraneter. Either or

both of the intensity and col®or paraneter are

controlled by a correspondi ng nodul ated signal. Each )
Thei systemofimthet iincludey iz @lutblity ofighidmodalationufayires each being

ener at or hayi a mai n Low. Frequenc L) : )
opgEhur i SRt T A FToRs OB GOSN FFhs Bl Biauting) hereto
mdduidt8d ENbP nepdriatiti Batpst Highalef for hﬁ\oﬂlﬁla’dingFih_eMddﬁre%ponding
base signal, thereby providing the nodul ated signal.
colored:lightse, each nodul ati on generator may i ncl ude
mul ti ple LFOs as described above. The |ight nodul ation
devi ces may al so be adapted to provi de i ndependent

EatRt gt tiodinaticiP! dsvid® duhit cenegioridi@ocany espandi embodiments
colored light projected by the correspondin

degerijast abave d:éwq;évalgatsmf@éeofecﬁﬁﬁbh&@htomOQU@%@endevice therefore

. projection,devj nd_j ofj at [ | at4 :

e R B8 gt B e bR BeRR sinals

ac&¥raiHy to AnGARINSRY pararmetelramPat ol patnssteh Bithérher both of the
nodul™ati on devices is provided, so that the projection

intensitysand ealos pacapetesare sioptralledihy @ geresnanging modyiated signal.

The. control unit e [ ' : .
el S50 Bl e B o, FRRRHRCE BB B raop having a mai
Lo@OFRaduciityl ObciMatdr @lard) qjdiirating s @sbilativgrdigmal, drite mixing

control unit may be joined with one or nore of the
meansformiyng dkisiaseilating signehatithe maw loAtwilh a begeisignal, thereby

oS o Ao R BB b ol BBLP  ncuce
muliigBt LIPOY U ldelbrisy i shve Maheb Rghtnirp@ufitionodévieed ingdy also be

projection devices it provides the col or conponent
adeptesut tosi piavide t thdependent vintensityt @nse e@IPEdMadktatine of the

cofi 88 FRERBREEH igHt lasib 87 s FRABuERRIA bYeng dovee
mul ti pl exed fashion, using a variety of

conmuni cati onand control protocols, rangi ng from ) .
Eachdiset derthpased oof & @iven i pRiactipAt davicey apdnits opgsociated  light

modulation device will be referred to below as a “Modulation Group”.

A control unit for controlling each of the modulation devices is provided, so that the
projection zones create together said dynamic patterns of light. The control unit
may be embodied by a single stand-alone device, or by separate components in
communication with each other. In another variant, the control unit may be joined
with one or more of the modulation devices in a stand-alone control module device
and linked in communication with the remaining components of the system. The
control unit and/or light modulation devices may be integral to the light projection
devices it provides the color component output signals to. It is further to be noted
that the color component output signals from each light modulation device may be

outputted separately or in a multiplexed fashion, using a variety of communication
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to multiplexed digital protocols such as the lighting

i ndustry standard DMX-512. In sonme enbodi nents, the
wahaes/e31553ght nodul ati on capabilities of the syNITREA8%1000806

be greatly enhanced by using a nunber "N' of copies of

such Mbdul ation G oups, eachjgopy driving it own set

of three primary color Ii ght projectors to illum nate

its own projection zone. As will be described bel o
andwonifatpietosals.rangisr feemdndixidushanales Rjeﬂ@'it'aﬂébmtﬁnsem gontrols

o AL 06T FAB A S T 88, HpsproaBs 2

be organized in a variety of ways, depending on the
geonetry of the grOJectlon screen and the, vi

In spmecery wlmem dhe basiclight spedidatiemeapatyties @fﬂﬁe system can be
orfH A S5 ¥ FuRBel 61 R BRRAEK e, roues

each opg|drivitig it iovanseboot thode pama‘ny ra:obbnllght projdetmrs:msnllumlnate its
predeterm ned nanner so as i)o create contr.ol

ovd) ypiactienzenenfis Wi beglescripad bslow. anitagicing Y'ﬁualr?gfects can then

beRErefa i ine gihrolach iRt AR TRy My Rty e

rmdulation LFO, shown at 17 in FIG 3, as will now be
pl ai ned. Assum ulation G o ps drivi

The r%apwqyeqmnﬁc@nesppgiam%’ﬁ%He% aVREMEAD e, gfgamzed in a
vaggg/gée Wayt] pgg!—l{ifﬁgrcﬁ?thel iéodiétrgﬁf‘ﬁiedﬁfogbtlbﬁgcréé:r%nd e visual

nin cture. By assig
effecdpraféyed. nar eres empbodiment the dighth pjojEttasedSricés are particularly

arngad ey i B IR Eaes A5 ARTRIE 1 Achyotigrsh i control unit
th%g%%ﬁtgélﬂ%g'bca%ﬂ)mh&ul‘é%n ﬁ%@fc@ﬁ? %Epr‘éﬁe{\é?gﬁﬁﬁ%nﬁg t@ﬁga% to create

e particu tion
contrdiledrglobal siovemtents of tdoiar and/br lndasndmy inrthe patteems of light. This

is 5P| BehieyRd o guaking Us o e, Phase STl BETATB. Fpavailable for
eaﬁﬁ%&ﬁlgr égﬁ st os@b%ﬁgggvgg{ FRO. 8, aﬁg mﬁﬁawgﬂéoégnsmadf%&ssummg

five
“NCMudusatibh @foups] driping m’dmwrlymﬂjagmtqammtmmzongs have identical

mcgg)uqatlog Is?rtlrjlcturé)su |%et u;— hc%nsnrdoe}r U:e)nL%ng atgg specific position in the
structure. By assigning gradually increasing (or decreasing) Phase Shifts to LFOx
in a succession of Modulation Groups, the waves produced by these LFOx will be
sequentially delayed (or advanced) in the succession of Modulation Groups.
Depending on the particular function of LFOx in the modulation structure, this will
result in apparent movements of color or intensity in the matching projection
Zones.

As an example, FIGs. 22A and 22B show the linear arrangement on a Projection
Screen 88 of the Projection Zones 90 from the five Projector Groups 92 of a light
modulation system 86 having five modulation Groups. The Projection Zones 90
may be overlapped, so as to create continuity in the visual effects on the
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may be overl apped, so as to create continuity in the

visual effects on theProjection Screen 88. This
wozogngessent generates a "light-wall" entirel ycauespoat/enosoo

to create light nodul ation effects. As will be shown

in exanpl es bel ow, phase contjyol of the LFGs in the

nmodul ation structure can generate visual effects

novi ng across the projection zones array. A horizontal
Projeptien Sgreemg8nthis arsangasment genaraies @ﬂmwlh@shm adequate

he ng visual effects exploiting
to %W@@ﬁ&i‘ﬂﬁ?gﬁwé‘i’%Hﬁgweye/ brain visual system which
clearly prioritizes left-right polarities in the
visual field. To illustrate how I|i ?ht novenents can
r

Aseauidli beyshewr én examplesibelrwrpphase senfrel eblher lor Osin g modulation

str%@e gﬁgmﬁ%ﬁé@%@ 2%%‘%&? WES S@S{E% F rgje%%ﬁ %Bnes array. A

holBéhtapfihédr d¥agerhient agshbwn L EIGS! 2RA Hid 228 Wes the@dvantage
in FIG 15 with one Intensity Mdul ation LFO "11" and

of allewing wisurbeffeatsi exploiting tae" latesality #ft theceve/peain vigual system,

w*ﬁeiicl%%r@?ﬁ%@#e%ﬁgnﬁdfﬁaoﬁa*rﬁfesu@?“eﬁ@skéf‘n@é@%ebﬁki’ii”of
LFOC1lin I\/bdul ation Goup " = P Cln . Assurri ng a
Phase range "Prange" of 360, |f we

Topllgstrate how lightaopnevements qancgasily b@ggpﬁj’atedoygh Ph@gg Shift control

o Y6 B et B EFAnBLANE & SRR Kb shou in i
228carg¢ 2@ drivehdsy beMbdelthGﬁbumhbvaCﬂhel m@ﬂUIatlon structure
novenent tovvardstherlgyht si de of the perception

showalig Fﬁﬁymawth ane ntaesiy Modulaion 0 5 agd iaRe Geler Medulation
LFY e&qr 3P40 feréoé’@rtgsgé‘@ﬁgé“:a\n?é@w ascillatign ranging

Fhver sef xarrp we set

beﬂ@eerPt\ﬁb%Gto&OColbrﬂil and- Clo@ et Usl hameD the Rhase of LFO C1in
osci |l ation between ColoMand Color2 will be appear
e

Magylatiory Gsonn i‘rﬁrﬂ ‘R-& InefAsseminga MhasedendgsnP sae %3%@ it we set

h dg5qe
{:hb Te t%lﬁdg ﬁgpyg%zzegéwgn#’fcgléltd nairéﬁgf/gt@wL 120°, the

osbﬁﬁﬁtﬁﬂ@ﬁt\h@em@mrﬂ%&@bﬁﬁ willebey appear t(‘bShlfthr@g left to right on
him her towards rel axation. Alternatively, if for
th%ﬁmp@%cmn 20Q=1t I&a@beqan epserveddhatrsygh light mougment towards

thd rl&t Side o(?QhélBgréjep(ﬁ%ﬁ field ngyghé\?ecéltéﬁ&ér% to enliven and stimulate
the viewer, bringing him/her towards wakefulness. Inversely if for example we set
P.C1, = 120°, P.C1; = 90°, P.C1; = 60°, P.C14 = 30° and P.C15 = 0°, the
oscillation between Color1 and Color2 will be appear to shift from right to left on
the Projection Screen 200. It has been observed that such light movement towards
the left side of the perception field may have a tendency to calm and sedate the
viewer, bringing him/her towards relaxation. Alternatively, if for example we set
P.C1, =0° P.C1, =60° P.C13 = 120°, P.C1,4 = 60° and P.C15 = 0° the oscillation
between Color1 and Color2 will be appear to shift from both left and right edges of
the Projection Screen 200 towards its center, creating the illusion of an inward
movement. It has been observed that such inward light movement towards the

center of the perception field may have a tendency to create an introvert, centering
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bet ween Col oM and Color2 will be appear to shift from
both left and right edges of the Projection Screen 200
WO exss3its center, creating the illusion of PIT/CARES/a)0806
novenent. It has been observed that such inward |ight
novenent towards the center §’§‘ the perception field
may have a tendency to creat€ an introvert,
cent eri ngat nosphere. Inversely, if for exanple we set
atrrogphere=Iryersely1# fer egample wesset R4, P08 PLL 3030UnH.Cls =

245 953 SRR BT pREERGERM BN G B Pef coor wi

beRipedf tth WhifPHOAT the?@Enfep\WRitHE Frejebtib® fScréas 200dbivards both left
outer edges, creating the illusion of an outward

anduighteuter edgemsrealing thes dlusion efan oytward mguement. It has been

L ' t ds .t . t i .
obppyEq e, S0 Ml MHE PeanBrgipians uls $ugi §rihb's¥iception
fieR rinra'gl Ieviend tendeneyter Geafdl am lektroRdrasstindliiafihg atppbpisste. Similar

to LFGs "11" driving the light intensity of the =
PhasejShifts epplirthinsLROS| ‘I ¥'«lriving the light intepsityeat thedviiggtion Zones

wiogIE0F 15 ABPaRlh by BRREBE REBGE SRELROA RIORY across ne
Projeetior Sereafa faihes than fovemehiioubcalonad it thex@avioas @xaniples.
arrangenent for a systemw th twelve Mdul ation

Groups, suitable for projection on a circular or

TS GuheE AR AH H i L or S e
MUl SteE Grotips Feuitathle forrmofrtionl ol wiralilaprorc eliptiedl, Projection

this arrangenment is considered to be 1-dinensional.. .
Screen 249. ¥ndhis caseethentvelver Projectionnéenresohave a clockwise circular

ar PGB e i, BT, eV U arangement i

coflsigerddotd 1881 1idimengngp! utms " C' by four Rows "R', and
are designated as "Projection Zone #C-R'. This type of

arrangenent can be further extended to 3-di nensi onal

hnsta | ans ' I: :
FIGY gt s S kbl 87 8, A ief MBIt dop 2, system with
twé ity Mod PatdRGrelip&)dHéere thattuweaty ProjédtRmeZendmecdisibuted in five
not linit in any vva& t he possible arrangerrent_s of .,
Camps pCe bpfeyrddews nRzanskareddesignated asdbreiection Zone #C-R".
installations. Although interesting
This type of arrangement can be further extended to 3-dimensional installations
which would include a number of Projection Screens or surfaces distributed along

a third “Distance” axis.

Naturally, these examples do not limit in any way the possible arrangements of
multiple Projection Zones for light modulation installations. Although interesting
results will generally be obtained when the various Projection Zones overlap to
form a continuous projection area, other interesting visual effects can still be

obtained with non-overlapping, arbitrarily distributed Projection Zones.
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results wll generally be obtai ned when the various

Proj ection Zones overlap to forma continuous
wQo$/e15530n area, other interesting visual ef fREIVEGA9881000806

still be obtained with non-overlapping, arbitrarily

di stributed Projection Zones, As previously shown in

FIG 3, each LFOin a light nodul ati on system can have

up to seven paraneters "F', "D', "W, "R', "S, "P" and
As"vevionsly shiomyn indfdie. 1% ¢achLiFéhinga light medulationsysiest can have up

structure with, el £ Q" Pf . LESS, Athe t :
t0 RENRIEPAGtets 52, HretBrs ™ by PO A0 ARePayRL fash Modulation
Gr8as ustE’ mdadidtahi fruckireURiEh iasn@fbél “NR” oPLFOs=thé fotal number
Nifo Equation 9 In addition, as previously shown in

of EFQ parameters ‘Brgto beoehntealied infeash Nmgblilodatation @royigs is equal
has two additional "PnOd" paraneters:. Base Intensity
00| h" and Base Color "Cb" . The total nunber of
paranmeters "Png" to be controlled in each Mdul ation
G oups is therefore equal to: Prg = Pifo + Pnod = 7 *
N| f Bii=2 Emat i on 10 For a |ight nodul ati on systkayation9
with "N' Modul ati on Groups, the total nunber "Ptot" of
nodul ati on paraneters is therefore equal to: Ptot = N
In “adiTBorr. Ms* ptevidudW f showr) inEQUBL | PN 1He | lNighy WMedBlatirt bf each
many Mbdul ation G oups each having a conplex o
Modsdation Gsaugthasctwe @dditional {Beal Paiameterst Base drtansity “l,” and

"Ptal’ Gan, bgco ' Xy TP .t :
Bags Chioy oFwy ol Ptab it 3 HEraiblerSaBron g B hrtgod in each
Mddtitioneralististheioe eqtd: (7 * 12 + 2) = 1720
paraneters. Such a | arge nunber of independent )
par BEmetelP® nByod 71 7SN %2r cunst ance be i npract i &Auatign 10
control. In some enbodi nent, interesting visual
effects can be obtained with synchroni zed projection

Fof @Rght mbdglatioRsysentditheWdvbilulationGroups, theetotal number “Py”
nodul ati on paranmeters in ways sinplifying and unifying

of masiubatian: paraptetensds dpeneforetaquéd tie. According to one
enbodi nent of the invention, this nmay be

Pot = N * Pmg = N * (7 * Nio + 2) Equation 11

In systems with many Modulation Groups each having a complex modulation

structures, the total number of parameters “Py can become quite large. For
example with a system of twenty Modulation Groups each having twelve LFOs, we

obtain: Pyt =20 * (7 * 12 + 2) = 1720 parameters.

Such a large number of independent parameters may in some circumstance be
impractical to control. In some embodiment, interesting visual effects can be
obtained with synchronized projection zones, which may be achieved by
organizing the modulation parameters in ways simplifying and unifying the control
of the whole structure. According to one embodiment of the invention, this may be

achieved by introducing for each of the “Png" modulation parameters a new

parameter designated as “Global”, which allows the simultaneous control of its
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15

achi eved by introducing for each of the "Png"
nmodul ati on paraneters a new paraneter designated as
w0 8®bab33, whi ch all ows the sinmultaneous cont rRET/©A2008/000806
itsmat chi ng individual paraneters in all "N
Modul ati on Groups. Vari ous m;;hods of conbi ning the
A obal paraneter with the individual paraneters of

each Group are possible. W will describe herei nbebw
madmngundlu@luahpamatemwgll\mi’ dModulatipn Groupsiayarpus methods of

ef f ect l ve g{léb#i'oriasf?m ﬁtﬁ g%ﬁdg\{iﬂgI%@g%e&%?togt&%ﬂ%roup are

ogﬁbreodﬁeqmyd@g:rtbe héememw $Wrfe Qfiusidtivwi mettwdebwhich lead to
control of a parameter for all Mdulation Goups with

visually reffestiae olesults.altuis, tavhe ainderstoed rthat Hese examples are not

ing156 7 Bl M OB KRR Sh DRl Bt Blowing o

coRBBISHIUE hafdiviet®dot all IMEUAtGHBIr&lips Withi dlsidgld Bidbal value, while
modul ation systemw th "N' identical Mdul ation

retaintng ¢he Hunefiansdity &f iindividually offsettingsvalpes gfrspecific Modulation
Gri gé%anti ation of the parameter "X' which we wll
g ‘gnated "Xn" ; we will therefore have N individual
Pararreters Xi, X2, . ,XNWe will now define a new
"d obal X" paraneter deS| ghated "XG' whic
Fonsxample.gleb big| sansisead @yamod@fatloneparﬁmate@ u?su i exrhght modulation

oy BB RRCAT 0968 S, ESEANodlaf 960 s v

om‘pmétmtiamnpaf e tparametdro “X'hevhichiwe Wik sdesiigyated X", we will
, each with its own gl obal nethod. Table

theze‘qsgdma\/gcbh indiyigua) BaramaterssXe Xn-.t.Xe. Ve willingy @efine a new

Gl REBBEBIERS it 4 LA 58 b kiAot e g of e
indhAdual “xx’armmne{ees Thel @pkcifit scdlygi ﬂ@éthd@dwillafdleﬁend on the
structure conposed of five Mdul ati on Groups as

parametecdypewe pan les&fseﬁtehvemwwai@repemeters into the four

oA RN s i & oy PR e PP

designated "MD", we will have five individual control
val ues

Parameter Type: Multiplicative Additive Modulo Discrete

LFO Parameters:

Frequency “F” X

Depth “D” X

Waveshape “W” X

Duty Cycle “R” X

Symmetry “S” X

Phase Shift “P” X

Oscillation Mode “M” X

Light Modulator Parameters:

Intensity “I” X

Color “C” X
Table 2
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(one for each of the Mdul ation Group) desi gnat ed as

"MDn" , and a d obal val ue designated "M DG'. The
weefobgectissse val ue used to control the LFGs wi | [PAIRCAR0OK0N0806

by: MD for Goup # n = 11DG * H Dn / |range Equation

13 Assuming for exanple | 1DgG = 80 and MD3 = 50, since

I range = 100 we have 11D(Goup 3) = 80 * 50 / 100 =

40. d obal Scaling may be effected in the foll ow ng

way for paraneters of the "Additive" type: X for

u u 14, T

GI%@%W Eh irﬁ;?elg% err?%ys%%(r'aﬁne %?ol(@ﬁﬁgtglﬁg for TB&IMetERY of the

“Mm@ubﬁveﬂmyﬂéo #11 designated as "H F', we WI Il have
five individual val ues (one for each of t he Modul ation

G oup) designated as "MFn" , and a d obal val ue
desi M%Qi ef ' val ue use ANy ol
t he & L1I+_ll {SB{;?U eﬁn by)E gdnl\é B & oup ? C?]dé:tﬁll FG

+ 11 Fn Equation 15Assum ng for exanmple MFG = 20 and

| 1F3 = 100, h HF( G #3) = 2 00 =1
by A 6 SIS, e o ostedh Bodh wltrbedwgaﬁe#w%‘arcgnmoe%@d of five
Mdaog.{l%\}gﬁfﬁrbﬁ‘ﬁ% Ss éﬁbgvrﬁﬂ{iFiGQH 2 PRI é&&? @bfhposed the 3-LFO

corresponds to a nu tiplication
strﬁcﬁmelesnoyvnvml IEJI@; 18.nTaking f@xexmhple ﬂhleeDepth\i panaméter of Intensity

fre o 1Hz by, t
MedyTisn L 56} FteggpEnatsd 1 10n wepalthiabe v bieylorortel values
h rh f
(o4 oS543, UL ol eRrlod Bt Gbal vl
dep@natm 41 Dy s heedféedtiod value used toecqnted dalneahF@st\mlldmpglyen by:
the Multiplicative nethod of conbining global and
individual Frequency val ues, since human perception of

BpL ts §o a logarithmc scal 1
Eﬁ?lf%rg d‘ﬁ’g rra?ﬂ@é LI?P 8ct@d®in the foll owi ng ES‘%Jatlon 3
for paraneters of the "Mdul 0" type:
Assuming for example [1Dg = 80 and 11Dz = 50, since lange = 100 we have

11D(Group 3) = 80 * 50 / 100 = 40.

Global Scaling may be effected in the following way for parameters of the
“Additive” type:

X for Modulation Group #n = Xg + X, Equation 14
Taking for example the Frequency parameter of Intensity Modulation LFO #I1
designated as “lI1F”, we will have five individual values (one for each of the
Modulation Group) designated as “I1F,’, and a Global value designated “I1Fg".

The effective value used to control the LFOs will be given by:

I1F for Group #n = [1Fg + I1F, Equation 15
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X for Mdulation Goup #n = (XG + Xn) nodul o Xrange
Equati on 16 Taki ng for exanple the Base Col or

wmognassr of Li ght Modul at or desi gnated as " GET/CA®08/000806
wi |l have five individual values (one for each of the
Modul ati on G oup) designated;@gs "Con" , and a G obal
val ue designated "Cbhc". The effectlve val ue used to

Asg%o%t&%g%f%{hbdm cand LIRS gﬁ) E&JES{‘% DYFEroup ¥3) = 20 +

10655111@?ng for exanple CbG = 108 and Cb3 = 50 (green

col or)’, since Crange = 128 we have Cb(Goup #3) = (108
+ 50) nodulo 128 = 30, i.e. yell ow GI obal Scal i ng may
be effected nthefollo ar anet er.

Singg 8 Agseribad previqusiydhe; fé“esﬁﬁafsy PR ARG oSN, the addition
°f|t§/b BW@H elatal HBrrégponrcageq r es ltuﬂﬂ_iﬁéﬁ?h% tHé fréqﬁ@ﬁcy values;

on G oup tant functional
in this baahwlea thaendﬂndbal frewenuytsaat toddzfzr@lﬂéﬁﬂﬁ)@) is multlplled by two
| ual paranmeter, o it t to def
(121,20 Sesialing Guan bigonvs TeueUPALP g AP HEDSH I Gidub #3. tis

to %@n&t’éﬂ%‘a ﬁ%ﬂ%tlfv? gﬂfo%}i f u¥ﬁ\bU§ Jlﬁeér Icﬁ.feé?mga\?ggarameter

par anet er |s spec el ng D
wdsos{ectgdait mm,ebmeblnatpie tpap@ma'mer Muftlpllcatemsmeghod of combining

d - .
OIQHa) it QAL F PaHEBSY Paies: siceiman Harcentism pLbyisations s
cgboé{ﬁ)neﬁqg égl:&?aﬁﬁm%ﬁcwﬁv\g . and a G obal value

esi ghate = 1, the effective value
used to control LFO 11 Waveshape in Goup #3 wll be

t bal 1 .' = 2 thi |
Glaﬁaele%ﬁcfwg TR DERARTL M AOURNG MAY 05 BATSrD Sl Of i “Modulo”
yq/g Ibe ignored. This d obal scaling nethod

aci

itates globally setting discrete parameters with
a si ngI e d obal par arret er, while preserving speci al

! ndB(Vf ﬁoduﬁgttldr{ & oup S&m + g(f) Fn%%up)?,ange Equation 16

Taking for example the Base Color parameter of Light Modulator designated as
“Cb”, we will have five individual values (one for each of the Modulation Group)
designated as “Cb,”, and a Global value designated “Cbg”. The effective value
used to control the Light Modulators will be given by:

Cb for Group #n = (Cbg + Cb,) modulo Crange Equation 17

Assuming for example Cbg = 108 and Cb3z = 50 (green color), since Crange = 128
we have Cb(Group #3) = (108 + 50) modulo 128 = 30, i.e. yellow.

Global Scaling may be effected in the following way for parameters of the

“Discrete” type:

if X is equal to default X value:
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In the case of 2-D projection zones arrangenents

organi zed in an array having Hrows and V columms, in
woazbd$/131633 t 0 A obal paraneters "XG' it is desiRGEHEA&00%000806

further define a nunber H of "Row' paraneters "XRh"

and a nunber V of "Colum" paranmeters "XCV' to

facilitate the separate control of global horizontal

and vertical visual effects. In this case the

i ndi vi dual anafnede@Ia'twn @raup m=§&a| ed by the triple

conbi natipn. of "XG', "XRh" and "XCV' , with the

scal i ng hod dependl ng on the type of the par aErﬁeu(atlon18

as defined i nXfapModelatiohd8tdupsn wa¥, of exanple, |et
us look at a 2-D nodul ati on structure conposed of

twenty Modul ati on Groups as shown in FIG 24, where H

Th<:a éﬁﬁ@nt\{fgﬁcﬁ%qaq& gooﬂgrgec' ﬁﬂe bﬁfg%% &e{: gn%tt%%\bégﬁ %§NQW|Vldual

pamewﬁednlyow Rt 9§ esdti @ itéoaéfatif- Valugl othdiwisel keeg We= Individual
3. Taking for _exanple the case of the Phase parameter

pa[areetaicasais. bEPhExaMplRe apsming thpefietault rajugl for JNaveshape

pa%ﬁgﬁg#%}v” t%q%ﬁleﬁagéeﬁb&%( Jb(g @ A @L@)er? e@?%@taﬁ%émaveshape

pahdidétetr df IntemBiy IModif&tidILRD #I1 débigisted abl“lﬂN”SWEhmll have five
d obal value for the LFO #11 Phase paraneter,

indivigughvalies deneder eachefqthe; Mogulation; Geoup)| Qﬁéslgraﬁted as “UMW,",
b d
angloa EBpALyaliB2iediahaa, TR Vi £ ARRCEHANG value used to

conebhbEOf [4r\WeaRest & WGF@J@#BIMhlbenthéLGI@baDnaISESHWB fiflW; = 2
creating non- represent ational dynami c patterns o

this jvae wﬂhéetﬁsmmtlmf@wa\tew@aa@%m Glokal é’@!Lﬁ)HV(\!G will be
igrist8l Ofﬁlgtélgﬁgféﬂhﬁpt el Bffg |ma'i’%s b II)‘]' Qgﬁi!n |§<§rete parameters

pr 6vi di ng ura ore prOj |on

witthedi single @@Hsalbparemétéﬂmmb tmewnmgasﬁedalcmwml settings for
|ight in a corresponding projection zone; providing a

sopleeithetGrasPs| i ght modul ati on devices and operatively
connected each said |light nodul ati on device to a
correspondi ng projecting device for

In the case of 2-D projection zones arrangements organized in an array having H
rows and V columns, in addition to Global parameters “Xg” it is desirable to further
define a number H of “Row” parameters “XR,” and a number V of “Column”
parameters “XC,” to facilitate the separate control of global horizontal and vertical
visual effects. In this case the individual parameters “X” will be scaled by the triple
combination of “Xg”, “XRp” and “XC,”, with the scaling method depending on the
type of the parameter as defined in Table 2.

Again by way of example, let us look at a 2-D modulation structure composed of
twenty Modulation Groups as shown in FIG. 24, where H = 4 and V = 5, each
composed the 3-LFO structure shown in FIG. 18. Let us assume the Modulation
Group #3 is assigned to Projection Zone #1-3, with H = 1 and V = 3. Taking for
example the case of the Phase parameter (defined as being of the Modulo type)
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provi ding thereto nodul ated col or conponent out put
signals for nodul ating the correspondi ng col ored
wd 1og$n3isssach |i ght nodul ati on device conpri si IRET/@A2008/000806
| i ght nodul ator generating said col or conponent output
signals according to an intepsity parameter and a
col or paraneter, at |east one of said intensity and
col or paraneter being controlled by a corresponding, .,
fomioftQ| #ifl for S3rgupl #3 mhtg an individual paragester designatad as “11P3’, we
1ﬁﬁnenating t he correspondi ng nodul ated signal, the
WikBAY®-at i on generator being in comunication with the
I i ght nodul ator for providing the nodul ated signa
thereto, said nodul ati on generator having a main Low
IFFPé@wM3)C%éi1ﬁ’ca1"dﬂPl@LFdng@ehb1rPest)i mgddle 36Ei | | &quadion 19
signal and m xing nmeans for mxing said oscillating
signal of the main LFOw th a base signal, thereby
whieré V1 Id(IL’ ROtheaGbbapdaluatfedts IFQI#1 @hdgepdrdineteral1Pr, is its value
control unit for controlling each of said nodul ation
fordRowdlsand | tHeatis its ¥apedioe SOIWAN #3nes create toget her
said dynam c patterns of light. It is to be understood
that any appropriate nmethod of assenbling, building,

Fabricatiominethod onnecti ng the conponents above may be
used w t hout departing fromthe scope of the present

In papoerdenea withhanetbar aspectcliae fveptiopcthere ép provided a method for
' t h td ti i de ;
i PSEATEE. 3 Sor TR, HRISR. 1 Ry TEb iatona
dynamid qidttern®i 6f MighhoThenmetlaes : inaludes othediazgembly of electronic
plurality of colored light projection devices, each
copwiongntiiearalle ohrgdarningdhe funationad: 1ight in a

col BFOERY S BPaRy 28 5o ied REFLpltie QIR oy, BN, GG adapted

pr oiegeheratela\dotsred lightir a sbrespanding peojettiorozerad; d
col or conponent output signals according to an
i nt 8FRVIdiPg a plurality of light modulation devices ‘and operatively connected

each said light modulation device to a corresponding projecting device for

providing thereto modulated color component output signals for modulating

the corresponding colored light, each light modulation device comprising:
a light modulator generating said color component output signals
according to an intensity parameter and a color parameter, at least
one of said intensity and color parameter being controlled by a
corresponding modulated signal; and
a modulation generator for generating the corresponding modulated
signal, the modulation generator being in communication with the
light modulator for providing the modulated signal thereto, said
modulation generator having a main Low Frequency Oscillator (LFO)
generating an oscillating signal and mixing means for mixing said
oscillating signal of the main LFO with a base signal, thereby
providing said modulated signal; and
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paranmeter and a col or paraneter, at |east one of said

intensity and col or paraneter being controlled by a
womos/eapsndi ng nodul ated signal; and ii) for eadnCAZ008/000806

sai d correspondi ng nodul ated signal, generating an

oscillating signal using a ngjn Low Frequency

Gscillator (LFO, and mxing said oscillating signa

of the main LFOwth a base signal, thereby praoviding
t hepmngt%@ogtrghumt ffafnGOT&Idbf@Queﬁ@hqurﬁjil%é’ﬁwldﬂt'%ﬂéwces so

oo AehS Bl am fable {oRBRlr YoRE Ry P AR5 RE G

above, the |light nodul ati on devi ces and systens of the
present invention can be used in a variet
It éorie ele sundesatosdh thalt any apriapriate meta%wfcaﬁs@ﬁbhrag, building,

prictSthEe EnhEXR 1 ofinBofiet ol ey ik bEeh wiyh Yepartin

frop! fHd Scopeosi thegesentanderttion. t hei r rel axi ng or
uplifting properties are neverthel ess capabl e of

exerting a beneficial influence in reducing stress

A ! gvgltloqlfs users and therefore assistin the treatnent of

stress-rel ated pathol ogi es. Visual effects

Gerrrghyaspdakipig) egibodimentsadfi ibe pteeehbrnvent—fiom)lmowde a method for
effective in imrersive projection environments,

geﬂﬁ@atmgmtrﬂm@_swétlwai ﬂﬁm%@ patternseaftight T@%mqﬂaﬁd includes:
a) Pgt)}éagl?& vxh@ plw'e? Q&(Bf.tcgl&é@ é#bié&ﬁﬁu&é\ﬁ?é%’ re%%ﬁeéeéhé‘ adapted

nan

knotgérrerate Heorfred light m@wdimésmr@f ngp?tcﬂmitioal zone;

t herapeutic areas of applications inc treatnme
b) of BIQViginginseduiates celos nompanent cdpltcsigaals, to Sach of said light

rehﬁ%}ééto%tdapcég Bﬁ{pg*r%{@nd pol y-traumati sns,

pretsurgery prepara rel axation, experinental

cangergéesrhting safdedlot CcﬂﬁFbmml olitpgt gigreals iaceording to an intensity
V|suaI|zat|on behavi oural therap Y and

peak- peampietahaad arslersparamete gt legsheae of gaid intensity and color
Modul géér%%éiér"b&ﬂg &%ﬂfroﬂ%& bgsaoc?&&&!y gﬁg\%ﬁhi‘é?ec; Qltgﬂal and

rel axation and ho usage
l nvaptﬁooneaohﬂ%fswaudncatréepcbnmgg arrioc@ﬂﬁteﬂ/bdlgnat | gleneratmg an

prOJectlon devi ce and, mat chi ng projection screen
vel | - besqillatingapignal using a main Low Frequency Oscnlator (LFO) and
mixing said oscillating signal of the main LFO with a base signal,
thereby providing the modulated signal; and
c) controlling each of said modulation devices so that the projection zones

create together said dynamic patterns of light.

As mentioned above, the light modulation devices and systems of the present
invention can be used in a variety of contexts. Non-exhaustive examples of

applications of the present invention are given below.

While it is to be understood that light modulation projections have a subtle, non-
invasive effect, their relaxing or uplifting properties are nevertheless capable of
exerting a beneficial influence in reducing stress level of users and therefore assist
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table or bed in such a way as to present the |ight
projection to the user's field of view as he/she

wO ®0$/131638 on the rel axation surface. Wth ref erGaInCA&2008000806
FI Gs. 25, 29A and 29B, according to a particul ar
enbodi ment of the invention, fhere is therefore
provided a systen1|nclud|ng a well-being chair 96 for
receiving user and having a head portion 101 for

in the: treatment wenwmstp@sst&s&w%tedsr@tholqra@ssy@@heﬁgpmnerated

e 0 h er d
oy S aduBlgh SaLb odof "Bldmie TBHEHGR T mAFrdRe projcton
envipeninahts) N whigesé e theic gssyehogctive qmmpeftle*she:aeurrthntt meet sised for
above or equivalents thereto nounted proximate the

aprlicationsr with otentéally; therapmidia BetPeRes yRfiaks where relaxation and

seﬂgédytét@é‘&g |6r? a?%‘l’(hSnSI ty‘&% ﬁgﬂ%ﬁ@%@?@‘rﬂﬂé% Bﬂo f%fﬁl%mhcerapeutlc

ar@a@opémmahbmwromcm ticathefsof s16ep ABdraerd, ﬁ‘éﬁimér’ite)f addictions,
ystens include a | |_ght proj ection group
rehamitabon of cerrighPly-diawmatises ipberSUrgaey Mewaaon iagArelaxation,

ex%@ﬁﬁ‘n ﬂ{é é%rggggﬂ%é@hgtrmgﬁ%ﬁe%? ﬁnglﬁdét I url%él{iﬁh@étbehavuoural

er na Ive

thmpymﬁlm@@fmmamxe dporisrteainiigd at di fferent
| ocations within the projection shell. Also

alternatively, the control nodule may be integrated to

Suﬁj&e LE%F&J ﬁ[f:{gi'uféﬁlow EH:ﬁe&fontso {@gﬁ%gﬁﬂy QriiueRE RQ relaxation and

ron she cocoon™)
madd ehghmgta pdsssuMeI Usdys of thdaanvelﬁﬁ)randnsmtsr cmmtanlgmg a Light

QAMT user's head 98. The i E ection group 9
MoslaHATb BropRICreNieas ANl MaERIng RiBJFclion S6raa (an Mlbeing chatr
ta%ghtqqgfem §GeH QWV / &8 t89;?rbgﬁﬁthﬁme“@?ﬁ r@g&bﬁéﬁ’ t?fthé/ uSér's field of

I OJ ectl shel ani ca

viewa"s‘hevm Itscluhm bnwee eslaxation $Lirfaasser s head 98 while
he/ she is reclining on the chair 96, and subsequently
brought up out of his/her way to facilitate sitting on

i ofiice 8GR 0 99R nd b8! cc AR By emqment o
then@n@ntior) thers ig trereﬁnatpeowuekdela $¥steridAclodithg é)yvellﬁjéth chalr 96

I nt er nati onal (Si ngapore). FIG K6 26 shows the
OFHﬁSF\él&'tg dNSgr aad S‘QV"\% Zfead pegian Hel [ decaivigithe f@ﬁ% 98 of this

ustéhie’l’“ﬁ Et%{n?'?& rth&C Inic 305 ﬁrgﬁc&&l\ %’h%ﬁl'é’tf‘ nid\fted dver the head

hree
portion 101 of the well-being chalr 96 and a light modulatlon system according to

any of the embodiments above or equivalents thereto mounted proximate the head
portion. The light modulation system is positioned to project the non-

representational dynamic patterns of light inside the projection shell.

In the examples illustrated in FIGs. 25, 29A and 29B, the systems include a light
projection group 92, controlled though a communication link 93 by a light
modulation control module 97. On skilled in the art will understand that
alternatively, a plurality of projection groups may be provided at different locations
within the projection shell. Also alternatively, the control module may be integrated

to the projection group or to individual projecting devices. The projection shell 94
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each generate a color zone 90 projected on the inner

surface 95 of the chair's head shell 94. Such col or
wEmgs316sn be obtained with a Iight projecti orr@i#eAnes/000806

335 using, for exanple, one RGB LED per Modul ation

G oup. An exanple of suitablg RGB LEDis the P 1

Z- Power nodel F10392 from Seoul Sem conductor Ltd

(South Korea) with integrated 1WRed, G een and Bl ue ,
(ordiegsoopduisl altachachta the walk-brjng ghairs 86 rangds sueupdinggths user's

B T RPE E%  ty 5 F51904 oy s

illuphighRCAilight prejéctidDamsd90 liishee nabl s fieknpl eswli@htThe projection
Modul ation projections wth enbedded pul sations for,
shelh Qdeayube veeehrnigally activaied doihe awergd Quarrthe user's head 98

oo Bl B, S, SRAGRRRAY bl up o

higteehway 10'facilidité sittimponabe chalt andhiovingpatdbf ithAnaxample of a
be harnoni zed in order to create an enhanced wel | ness

suisgblerwelirbeindoghaih 86 igh medhanisadipnevakle headoshalhiy the uSpace
mé&él‘oé-%ep;rgggé‘ﬁngﬁ@@ ﬁﬁema%pﬁafm (éirﬁ%}tpgr%q ector can

generate Ion patterns 'w w r hyt hrs
(typically longer than 1 second) that tend to soothe
and relax. Alternatively, to acconpany an energetic

Fltrad8 afjewsdhadigbt Praiectiargdieat ) viawen roahthgerara Roint of view as
nel4 8 ecREN o ATCRBER Il 148 Sl Wied MARAIA Groups

eachkgenaratel a odtloeong B0 projected eomthes amenl siofage 95 of the chair's
projected on a |larger scale in qrder to ﬁenera_te

heag\ahed fifletueh qalefhionss: can ke pofaiReqMinea gymroisgtipn device 335
usPIIFGEEKARBIES %Heqﬁgﬁaéﬁp%éﬁ%h&ﬂa%n r@o‘uﬁ%ﬂnv&é?ﬁﬁllesof suitable
(0] t he or al on one or re

r 0o ernatively

RGBER 1S the BtZsPowet enodet F160692 ifimaSeoas Setrconduetor Ltd (South
projection surface may be flat, or preferably it may |
Kageakwit infegrates 4V ed, Glaen ang Blve dies, couples witharfatusing lens

: . ! Lo L of

subfiTE B BLIGBYS maPkERRL(te AT 95 outilfibdiin. The color

zohes .ovedapaidagrdes tbeilimireaé |ay cohtimwousnprdjéttion’ardan 360i and thus
ec

system | i ght prqjection system 86 contajnin )
enﬁéh PBF@?%&!QMU\QBHL@'BGﬁolf@H@P%lt"@@ sMaddes: g#"ﬁ@“‘?ns for the
exBR&Meldd private benefit of the user reclining on the well-being chair.

Optionally, the well-being chair can contain an automated massage mechanism,
and the massage and light projections can be harmonized in order to create an
enhanced wellness experience for the user. For example, to accompany a soft
relaxing massage sequence the light projector can generate light modulation
patterns with slow rhythms (typically longer than 1 second) that tend to soothe and
relax. Alternatively, to accompany an energetic massage sequence the light
projector can generate light modulation patterns with fast rhythms (typically shorter

than 1 second) that tend to stimulate and waken up.
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projected towards a | arge hem spherical projection

screen 362 having a dianeter of 3.3m The screen is
woatgchess to the roomwalls and is oriented atPCIBCA2008/000806

inclination towards the user 98 lying on a reclining

relaxation chair 96 at a disyance of about 2.5m such

that the projected surface covers nost of the user S

field of view 100. This creates a multi-zone lig
Light Medulaian apatierss ngam alse benarojetedrPn @ Rarger §ealeburt order to

geﬁ? *g quﬁ/grﬁhﬁle?{talt I&q‘st%e&? ;r&?g" vgﬁ@g?n‘g%grmg‘g& Plojections can be

madd ety .oropsfiecting walls off ahiet roopt)ody altéﬂiaweltyl om one or more
envi ronnent when conpared with smaller lig

pr@e@m@tﬁp@ens;f@f beHienvistaheasuits. Eh@rpaouecmn |$Hff@§¢ amaybe flat, or
h r
pr%i’r% Oﬁdégunrﬁﬁy ggf&rggggsrb@ﬁf Eﬁeoylﬁgférgggées:@ érdvﬁq@é &% mmersive
vise;avimpmggi@h where the Light Mdul ati on patterns can
optionally be conbined with other sensori al
stinmul ati on such as sound, kinesthetic vibrations in

Arf é‘)‘?‘arﬁg ad‘faédcﬂrhrFEr% ﬁgédagsr@'?ﬁ% t@% ?gﬁ%gfaamgﬁgbfséﬁéﬁﬁech Inc.

can exanple xatlo
(Canada)s Bghermatieailyr shovat irBBIG Z?bd)mrﬂilslsystem \d IwghilprOJectlon system
psychotherap sessi ons. assi sted by ght thera

86| cemtainiag) unaltiplen Madsyation; &reurRm gﬁnsrajes@ Staly gt beam 102
pr{rfjgatekaet \Ai;h‘?&'s 'anla}é%thﬁsﬁﬁaEﬁ:El ﬁ@éf%ctldﬁns&éé 62 hévlﬁ‘% a diameter

oomw t r a € projection sur

of\BthhThelsck&msesdta@hed tovtihé rowm wEli aml isiarjigmtéd at 45° |ncI|nat|on
offices,... or a public relaxation roomat a spa
tOW%%rthe Uﬁ%tgﬁelry"”@(g'ﬁﬁ tecfiginggefaxatiqn &hﬁifag%?t g;mséance of about

2 SFEAIONNA g ORI S A GEONING, bEWlers i ofew 100

Thisrereatéd amauitifzonedight pro O{emm areei mflaemﬂ‘rdtshbwmm FIG. 26, but
illumnate with Li ght Modul atjon patterns a_whol e wal |

ongtheas¢rie af the Wh‘P'ﬁcr@OH‘w Aaiadyantage, of rojectiosuahfomprscale is to
cré@tét% rlofe %‘icfoni‘hﬂg @Eﬁsﬁﬁd’ foh O@Qﬁstﬁc& ?@Ekatlo\ﬁe%nwronment
er - ex e O SHADE

a eatin room or

whepo icomigdted wmlnts'mauén/&glhtsb&nectucaﬂ%ysms Mtacheued) a chair or
wal l's directly as projection screens for Lig
intggeated dn Sﬁgﬁ@ﬁt dhgsrooptiselt jsnrefer abwwhz:p@p@f ?WPQPWOOf SO

v I
as, tgggrlfol }@I%S% Iot%'égﬁmeﬁam%%%yﬁmén?g{h%?e Qﬁt% tl_giﬂlsivlbaulﬂ iGR patterns
can optionally be combined with other sensorial stimulation such as sound,
kinesthetic vibrations in the relaxation chair and aromatic smells. Such a room can
for example be used as a private relaxation room in a spa or resort, or as a room

for individual psychotherapy sessions assisted by light therapy.

Light modulation projections on the scale of a room can be used in various other
ways. An example is a room with many chairs under a wide projection surface,
which can be used as a waiting room in airports, offices,... or a public relaxation
room at a spa or resort. Another example is to transform a private bedroom into an
exquisite and soothing light environment by projecting Light Modulation patterns

on the ceiling of the room. Yet another example is to illuminate with Light



10

15

20

25

30

l'ighting techniques for public performances, because
they enable for the first tinme a new class of
woepestasisl ar |ighting effects based on the safRCTucA200$/000806
l'ight pulsations, with mnimal risk of detrinental
effects on photosensitive pegple conpared to
traditional stroboscopic effects. Many types of

standard tri-col or st a‘?e lighti ng@fP ]bectors al r eady
Moditialiprapattems a wh@@ wa ﬁﬁﬁ)hQi@'I Iy dilding debpys grestaurant or

s B B BB A e e
doﬁtepsharbed Foorel oata V@d’m with ed mﬂy%tﬁﬂé@rﬁaﬁen@hd lasé ¢he curved

ght proj ectors of arbitrary power wth Red,
waeuﬁddlmﬂy ap| piectioansereensnion ldght ﬁ@%ﬂ@%gp@rteﬂaﬁ resultmg in

refiffe oMl iRIAIE] 2T on o oups can be

control | ed by a Light Mdul ati on processor, typicall y

hrough an i ndustry-standard protocol such as DWX-51
ngfbtt Merulatioappatterasi isnalse idealiyesytad ﬁ%aqorapleage%femstmg stage

|I9M dé?(%{ ST Uy th: ﬂﬁéh&gs yé%taﬂ@é’ltﬁ ﬂéllﬂe%r the first time

creen age produ

a hb&ﬁtd&s dﬁns@ecracmursughon@ceﬁféctsemwi ors thdosafei use of light
FIG 23. Alternatively the projection zones of each
pulpsdionss ivith Cripimpalk sisk b@f setngaidl  effecds | GuPhaiesensitiys. people

coﬂ{rogtrgtz;e@ rga%ﬂﬁ &F@oos% | Veéﬁ"[’ss exenplified in FIG 23

o crea e |nnov 1'ght projection
instal | ations capabl e of displaying conplex Light

Modul ation effects. | n another application, color
Many, fnesy of wiandasd aiecolor stage lighlinohpreieatqrs aieady integrate the

thrfe(sgrﬂ'rrﬁﬁw do aréfeé lekséeda'r@?r%% ar?d:) r%médf‘é;{ Ilﬁb Li u@ﬂ%@?{iﬂh@goﬂ_ R¥cts (for
exah@weSLm&jaste lnrnaics | evodalir RBze fromcr Aadegican DJ  Supply).
attractive |i [ at nosphere. Such |ighting
A'@f’i‘ﬁiy&%?e”'&t@g Wé(?@'ﬂe%'ﬂg@ C@r‘ﬂfalﬂf\écprﬁl;?cggﬁrﬂﬁ arbigfiary power with
R%gﬂ'ﬁ@{r'a‘?ﬂ élﬁecf H ghinb ealrlnieﬁrgri f?r% gbt {ol é}PEte a Modulation

ion can used um nat

Graupmrbjmitronaéreat lﬁlmhl:bltrary ﬁUﬂibeaS)fmudrdmgalatron Groups can be
bi | | boards. or ? usi ng arrays of comercially
cogtrailled by @ Light Mod atron processor typically through an industry-standard

protocol such as DMX-512.

A typical application is to use a linear array of Modulation Groups illuminating the
whole width of a backdrop screen for a stage production, such as in theatre, dance

or music concert venues, as shown in FIG. 23.

Alternatively the projection zones of each Modulation Group can be arranged in
various one-, two- or three-dimensional arrays (as exemplified in FIG. 23 and 24)
to create innovative light projection installations capable of displaying complex

Light Modulation effects.
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RGB |ight projectors. The structure's surface is
divided into an arbitrary nunber of projection zones,
weno$1388 being illum nated by one Mdul at i on K&ToC42008/000806
The projection zones will preferably be adjacent and
over| apping so as to create gpntinuous l'ight effects
spreadi ng over the whole structure when applying
synchroni zed Light Mdul ation effects, Referring to
In EInethex8applatiod; nglor dighting eystam$ ade rdreadyf uséde more and more

oD B A SRS Bl TR o AR S8 pertorn
grad il SORFSrmiTBYlof @haRyesever i projastiords faceo@otieate an attractive
hel met, or any other structure which may be worn on

lighting strhespherghSudletighiing aimespheses canbegrestiy enhanced by using
prqopection shell f endi.ng | field of view of the
L'Sﬁﬁ%"?&%af')‘?’bfﬂc?ﬂib‘ﬁﬁ%‘? ﬁ%'ﬁt'r&/@f%é%naccordi ng to any of

t he enbodi nents above or equivalents thereto is

“nmounted on the headwear inplenent and positioned to
LightMedulatine eambepusedioaitlumingte daraersealp Aarchitepfurs structures,

sushapc Ul HEDANISPERMUEEs B itng SFRLERASoRAHRIGRY available
RGBUighhplojédteRs. THRUStRRSulRAY Sulfaceisbdigidedipid &b aebifraty number of
t he pur pose of P'hotl c brai nwave entrai nnent, such as

prejgetien zopes, EashTeO&ubeingi Yeminated s ane Megulagiony Group. The

' Ipe...(can use:. ant aj
orfifn Aies G RPRbea A ASREY SETRBADEREL S s to creste
coHEim@dUsy Iiht a8t spteading hovergtie Nbldsleakstrabtundi when applying
wor ks best with multi-color (such as RGB) |ight
syrelippizedildghtddpdulaion @ffgctson. FI G 28 shows one exanpl e
of |ight goggles 106 optim zed for Light Mdul ation
and adapted to be worn in front of the eyes 114 of a

Reféring tonFIdizs, @c@mdi@% te¢anbthenlembddfimeht bhthedingehtion, a system
106 is equipped with Tive Iight projection devices 110

incygipdisebeagwemEmmement far werling-en [2aheadpf @ user ésgrovided. The

: : . . i .
ne@ieal Mg AHirngy 8 il birbtREby Bdabie}, 8 himet, or any
othvdrt Strdétlifel whieh trhapsbelagdth oRt érié’@l heath eThe=[Re@dicar dnfplement
_and out put. beamw dth are chgsen so that their )

inqleden taamrojectipd cshedin extending dn e | figld aef yigw tafethe user. A light

m&Hlﬁét%H is%‘tem according to any of the embodiments above or equivalents
thereto is mounted on the headwear implement and positioned to project the non-

representational dynamic patterns of light inside the projection shell.

Wearable goggles and eyesets illuminated with pulsing LEDs or other internal light
sources have long been available for the purpose of photic brainwave entrainment,
such as for example the TruVu Omniscreen eyesets from Mind Alive Inc.
(Canada). Because they commonly contain light sources with a single color, these
eyesets are usually not compatible with Light Modulation which works best with

multi-color (such as RGB) light sources for color modulation.
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surface, resulting on a continuous |ight projection
area spread laterally over the user's field of view
walnos/1#sssh RGB LED can act as an i ndependent NududAx00%000806
Group when controlled by a Light Mdul ation contro
nmodul e 97 through a communicggions link 93. In another
enbodi nent of a wearable |ight nodul ati on devi ce, a
ht projection assenbly simlar to 108 can _be us

FIGo 3| S Sne SRSESa Idht @ggeq%@etqpy@maorsh@m Wodulation
angi c!eajgé’g Q?'B%r\ﬁf)frp% ﬁoﬁ Hh'éu iqtf go ?ére‘fﬁ 'tlﬂ%jdeg(‘aﬁﬂﬂe each

erally over e US

haﬁut(DB laf gthe Q@gblé@ﬁ(lﬁns]@qglpﬁp@dcwnh gweetughwpm}mtloev(dewces 110
fluidli g?{ta patterns with enbedded pu] sati ons.

embpdied py geBA&D dghisqiirees iterally rsgrem QvayIthe geoglsr 5 wadih each
LTS GO FORETY 25hBcdo 34, FORRLE) BhSrpte 117 gpace win

diffusiriy treaisiwoent materiatiuthe BEDapesitions @rtcbrmmﬂnbemi olidth are

can significantly enhance, the attractlvegess of the
chp;s@rhtsq),tlaﬁteg}qlrofps%t,@@t rggpj@ﬁpq)raq IZPNER RYRIAR AGross the projection

I n
sof8Fe PR, 4 4 Son ALY HONE B BRCa s bachichiy over e
usb'rglﬂelcpaf tvigwn sl OO, tEhadhaRGBaLED coaN iau) asnalemmdegemiedt tModuIatlon
| or waves whj ch can i nfluence t

Gr@yet whes capieliad by & tu latio3 £apks |mQC§JI% ogy through a
cohﬂ@&@lﬁgﬁ%@ Mkcg%mlhoéndtﬁﬁr bﬁfbtod?rﬂg beat w@rQFéHIé’rP@hP modulation

vi ew of bo eyes ena €s a
dewizel raoliglatf pndjm:tmnsaxaembiyls:mnaetm\ms tdre bleelﬁsedatm illuminate the

Bl e e g b2 ol
aréé‘sﬁﬁ%d"lﬁférﬁlf&éﬁﬁ@ Mgmi%fbsoﬂlé\%"’fdﬁﬂ rel axation,
nood stabi |t zation in humans or

ani mal s, maki ng use of at |east one enbodi nent of the
nsel ves an obj

i nvention, ,constitute in the
chﬁv El@ﬁ“it NOMQP% &RQQEGWHo%"?r@Fe tGOBIRIR% Hfu'%f“giﬂé rR?Zﬁ%“S with
[ i r
or A8 BUSHUSL | A3 0 o KaRUTS BRI, syl for photic
braiaWiang erﬂmlmheat theypatscoeraldetmoiensophisticatéa light processes. The
ntion, |ikew se constjtute in therrﬁel ves an otr)1j ect.
usgf ofi9 Hylﬁl-m[gqt ikt patterns introduces an aesthetic component which can
significantly enhance the attractiveness of the light projection, and potentially
enhance its therapeutic value. Synchronized phase control of the multiples
Modulation Groups allow the generation of light patterns with laterally moving
intensity and/or color waves which can be used to influence the visual system'’s
laterality properties. The capability to independently control the left and right
portions of the field of view of both eyes enables a precise control of the visual
influence over the left and right parts of the brain’s visual cortex in spite of the well-

known crossing-over of the optic nerve fibres in the optic chiasma.

Methods allowing relaxation, stimulation or mood stabilization in humans or
animals, making use of at least one embodiment of the invention, constitute in

themselves an object of the invention.
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Careful setting of the various control paraneters of a

i ght nodul ation system w th appropriate sequencing
wOpfoog/uzIRs3par anet er sets to create |ight nodul atdToeA2008/000806

sessions, conbined with exposure to such |ight

nmodul ation sessions at selectjve rate (e.g. once per

day, once per week, or according to the user's

request) and overall treatnent duration, allow the

generation of specific nood-enhancing or therapeutic

4, ERHERD T A58 B A g o o
huméivbﬁbhmﬁalsp&h@lﬁg?!dr@ﬁtfaﬂdut bYrexcebsivé stieesdevels smaking use

and brai nwaves photic _vin%_prq erties of a Li%ht
of @t dgast tanenembadirent el thetinggntian, drewise enmtitye iithemselves an
() ' Jovenents: as previously described,
Obﬁﬁﬁgtgﬁik%gbwgﬁated phase control of the intensity
and/or color parameters it is possible to generate

apFaren_t novenent patterns in the |ight proj ecti.on. ,
Cargiul seHingsefdhe yariqus eppirebparagiaters; ofcnlightdvedelation gystem, with

LS [ r d .
e8I SRR oI Rardtg?, SUu PcBHETRR, roduiton
sebSiens daembinddewith ssxplokard endeadie Yightmoduladioar sessidnsaadselective

stinmul ati on. Conversely patterns such as a

rale (ghg- PBCe PBf dayn OHFE RBF MRt OraGcIANE rtocthe cUsgr Serequest) and

Y or r B r :

o B R B BRI a8, i REo BRSS! spEEE bl Rpgnoing o
thévapeutic effectsebépefittalcty homans g asimidls viewing thedight projections

i ntroversion. The proper conbination of all these
createddy thedryatdiont i ght proj ections with enhanced

effects. For exanple, light projections wth enhanced

rel axi ng and pacifying effects are obtai ned by using
Thedight wsodulativrnsystensalifwsfulllasontrioh of the calotscand braimwgees photic

w th brai nwave nodul ati ons in the Al pha-range and )
driving: ProPegiaseef a iligibPpiestione hntberapiscthgysallow the: control of cyclic
. Li D oot i ons W _ .
o HFTER s b8 oG A40BH: HioBBSRTARMRICLRARE contl o

the intbhsitt amdier obloe phararaetens itlis pessibiedol generategspparétt movement
br ai nwave modul at1 gns in the Beta-range and
PatteqH inptheglight projggtiorr Batterns sichv@ssa I‘Pﬁt'&h'( ighb ReaRINgvement, a

ciddkiide BIrQIISF HdVemetit'd? an outward movement expanding from the center

of the visual field towards the edges have a subtle tendency to bring arousal and

stimulation. Conversely patterns such as a right-to-left linear movement, a counter-
clockwise circular movement or an inward movement contracting from the edges
towards the center of the visual field have a subtle tendency to bring pacification

and introversion.

The proper combination of all these elements brings light projections with
enhanced effects. For example, light projections with enhanced relaxing and
pacifying effects are obtained by using various combinations of colors in the cool-
color range with brainwave modulations in the Alpha-range and left-oriented,

inward or counter-clockwise light movements. Light projections with enhanced
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enhanced bal anci ng and nood-stabilizing effects can be

obt ai ned by using internediate col ors, or
wolong13ais vely colors uniformy cycling acr ossQImeA2008/000806

whol e rai nbow spectrum which can easily be obtained

by for exanple setting the Dg(Pth paranmeter "D' of

col or nodul ation LFO 40c equal to the full range color

range Crange Exanples of |ight novenments conpatible
engfginingzantl Btimalatinggeffecis are fobéained ibycusitg vaeigue mesabinations of

oo G774 YAt i B e P00 BRI, Beta-range ana

rightlbrientéd, Obutlapg Kk sao@mséomﬁtemcﬁ)mssm%w bedjestions with
anot her exanpl e is the use of random zed |i

enhgnesdnbalaneingi pd optasidretabilizinge effeels caB beeqtmnqd by using

RRRBRN S oors, B “BRerhiy s, RSy, SRibG Sk the whole

raiNbewW sdctiuné whieh dapeeasilg Beoob@l’hblffbi/ mke)fa]nbléaéettmg the Depth

effects between projection zones. Exanp
papameteialt abeelcatmetidatienbiQ ¥les equal t@aiih@ iyéh rAREEngplor range

li ' t I
Co OSSO RS RFo RSy A elpnoig ot efecs
chodé isegaent ﬁe!?%@t esemting fnoe faltfh’b oelong Bathdeft- ted
n of frseguencelses ror%vaé}eltqg to !Pr?eta o gte \?arl at i onsorlene

andnrighieorigsied oor pawafﬁbta@dsoﬂwam: Pheclegkvise @andorountgrclockwise

paﬂgﬂ{ éﬁé)tﬂ%h glﬂ)lé( Y rfé"g:# Rf \?\ﬂr‘ﬁ#@rﬁﬁgp aﬁ@f@ﬂ%@eﬁ{%ts easily

I'vat e ng a

obteiméd foycsmﬂ@hmu@mgpmknaéf efinterisity e ooksr mbdulation LFOs
ght pr0]| ections with such noderate variati ons can be

to @@@@JW@%@ byt §H@3Wedlﬁ@fﬁﬂtéﬁ#63i figneasbdpdulation iGeup, leading to

RIShEERRSEATE HATRE BRI LT, PR Binwave
mémllatmwgcoﬁrﬁﬁmﬂé w&n 8hRI0 bafariiept IRfht EffectexaitMide diding the
may be beneficial to conclude a 20 m nutes_session

paﬂsqwlw Banmemgus Sghumans; Resonancevirequenayi (£ .8H8), er continuously

swieblPd B3ci e ISHH RO Frefids of Reflig ied RolFaliel@dnte

It is also possible to create Iight patterns
si mul t aneously conbi ning el ements of different type
M%Qrﬁt%varraélogan@ the gantrelmaranetess allewdtheareation af IlgéttyarOJectlons

w4 o601 8 b 00 rBlo BT 860} e Mon whie

retainiegandpedific ps\ehophysiological effect. Sequences of light projections with

such moderate variations can be assembled to create complete light sessions.

Light projections sessions combining predetermined sequences of light projections
with relaxing, stimulating and balancing effects can also be created. For example,
it may be beneficial to conclude a 20 minutes session using relaxing light
projections with 2 minutes of stimulating light projections in order to help the user
to emerge with refreshed energy from the session. It is also possible to create light
patterns simultaneously combining elements of different types within the same
light projection to create a variety of hybrid effects, for example by combining a



10

15

20

25

30

outward direction. Sessions optimzed for casual,
recreational nood-enhancing use (for exanple in spas
woads/1aST t s) can be created by restricting tRET/CA2008/000806
nodul ati on depth paraneters to | ow values (typically
5%to 10%, and by conti nuou?Ly varying the |ight
projections in subtle ways, ereby limting the
psychophysi ol ogi cal inpact to a |level safe for all )
relaxings cose seloorsudir asi tinguaise Mith stisulatingudight maovernents in the
fou% to.be effective for this application, with 20
OWW %'ge%'é’inng the optimal conprom se between
ef fectiveness and best tine usage of the system
Sessions optimzed for nore intense use in a _
Sessianspeptimnized ot ersualanedseationaltradodenhnneingrdpea(for example in

so38 5L 1S ITRE o3, HHAEBLA BY 2Rt B 55 Rl Bek parameters
tol IMAGalueH (lypRRI§i 8% t6an0%y, raide byr eéhﬁmjouswwwnyiﬁg, the light

for exanple by maintaining a specific |ight novenen
prejectionsiin sbbte rwayse theeapyelimitingothisi paycheaphysiolagical impact to a

QL 30, 8050 B 1 1 S0 s b8 oun 1

bes Bfi@¢tiies farnthi anﬁ&éﬁoﬁPivﬁﬂw gepalute® beify tie bpfithal kémpromise
effects of the li1ght projections through appropriate

betweer effealivangiss @nddress kimgpvsagesgicthelsysteral testing,
and/or nonitoring of physical functions such as
el ectroencephal ograpi c waves (EEG), electro cardi ogram

Sdssidns, optithized €61 Aicr8dRtenESRIse iAra iesrapeutid €ontext can be created
variabilit Such nonitoring allows the

HRV) .
bysallewingoa %aénqrgnatngﬁoqudttbaﬁqwdanﬁt s exaamleup do 20-50%),

thoreBy RElRARINYE s peTcrabY sBIRI) Tbaid "Rl Ressions cap be more
précisely targeted foraxmnipre B mimhindReaispasifigiligrhmevement, color and

period of tinme sufficient to have a Iastlgg. _
brainwaxe draquensy faesbination forarpigaificant papio@doé timee (i goynore than 1

: S ul i St r edi -
i SR bG8, A BlerBraly S GRS st Ssupgrision of
thérapistecagdhlecobf ahohifering1hBt effectss of othet ilight gitofextibhe through

nmet hods of influencing the ) ) o
appropriate means, including for example psychological testing, and/or monitoring
of physical functions such as electroencephalograpic waves (EEG), electro-
cardiogram (ECG), skin resistance (ESR), or heart-rate variability (HRV). Such
monitoring allows the selection of light modulation parameters adapted to the
user's needs as they evolve. A complete therapeutic process assisted by light
modulation can consist of a sequence of such sessions given over a period of time
sufficient to have a lasting therapeutic effect. For example, a complete therapy
course could consist of a weekly regimen of two sessions of 30 minutes each

lasting for 6 weeks.

A further object of the invention is constituted by the methods of influencing the
nervous system of a user for recreational purposes by exposing the user to light
projections generated by a light modulation system according to the present
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nervous system of a user for recreational purposes by
exposing the user to light projections generated by a
wd 20g$r131883dul ati on system according to the PCT/CA2008/000806
presentinvention and using predeterm ned conbi nations
of control paraneters sel ect 9 to generate visua
effects leading to at | east ohe of the follow ng
effects: relaxation, stimilation, nood stabilization
inventibalandcising predstermisedqesnkinations ohwanial paraneters selected to

o8 AL BB, AL BERToE & 8 Thubife ety relasatin.
stiffilftione thdvd stabmightich bhBaldeingdur i ng 5-60 minutes to

i ght nodul ation projections with colors in majority
wi thin the cool -col or range conpri sed between green

T8 Pt aC R Rton of Rl EY B bR i df a weer for

rectebf6halPLirpasss, wiserewndarelaxireneffést iswsbhinbd By éxposing the user
majority wthin the Al pha and Theta frequency range of .
duning 5-88 Hrinules tefight madulatianaprajestiansswith golass tiR ggajority within

ds. .pf i gvent i i nf [ T
o FoPEreor (afie, PRl pBlwed ot i b, TRNHEA win ight
madnathtat brnentellf mcmajérigbicvardd e Gfpoiniwaed tdre cogmter-clockwise
during 5-60 mnutes to |ight nodul ation projections
dirgetions @ngr Brainwayg dntengityumogdulation indnaiostl withindhe Alpha and
j e d I j jth |ight
THESU BRI EIRRT f RO YL barfiofal fidedt or,
outward or clockw se directions, and conbined wth
brai nwave intensity nodul ation in maLori ty within the
Alsythasedngtheds of the yention oh ifliepeing4he slenisystgm offa user for
Licul Lot . : r hqs :

o RBISHAIHBabS el SRR, el G0 BRIEPER Goging the
ustéprduriagr 880 miaites Loplirft smodblatien prejectiods stittbicbiors gy majority
.or balancing effect is obtained by exposing the user . .
within f"?fg warpo—eelanfange 6°mp§ﬁ?d sivean ired) %do}’@@w bined with

Y| I o] r hg. f r Al :
ight o RENEAS Slibrieh B milohty BARtds the ight GBI or clockwise
direotioriss dnidnsombined gt braimeats imtehsitytrhodlilatiom &t im@ijority wvithin the
substantially equal proportions of |ight novenents
Gafamar@wct Bein teaurnovrange £ilddodi00ktz aig af @ pgrticular interest.
properties, are particularly interesting.Particularly
interesting are those nmethods of influencing the
Funtbennore, Shote meathods of the invention influencing the nervous system of a

user for recreational purposes, wherein a mood-stabilizing or balancing effect is
obtained by exposing the user during 5-60 minutes to light modulation projections
with colors either going through the full rainbow spectrum or in majority composed
of intermediate colors lime or magenta, combined with alternations in substantially
equal proportions of light movements having complementary relaxing or

stimulating properties, are particularly interesting.
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user for recreational purposes wherein: - a relaxing

effect i s obtained by exposing the user during
woapps/oxdsssat el y 20 minutes to |ight nodul ati on PCT/CA2008/000806

projections with colors conprised between green and

bl ue, conmbined with |ight noygnents oriented towards

the inward direction and | owdepth (5-10% brai nwave

intensity nodul ation in the A pha frequency range of 8
Pariicul@ly. interesting iafalthose asheds of influgpeinigne Rgrvous system of a

ol BRaeaBalio Tl RRboY MBI LT cal Ur < conpr i ced

bet ween red and yell ow, conbined with |ight novenents
oriented the right direction and | owdepth (5-10%

br &8 elaxiagi effeci s optainad by expesing the uget Qur%mﬁf&vmatew 20
LZP%‘ﬂ”ﬁ{?glg‘? bi hfqllﬁ'édtél 8n %Wloﬁg aRith! &I?%e‘%mé)nsed between

alne y €eXxposi ng

dur ighgerpidbluet ebmnba{&driwith dight @ndweghéntsoduéatbdotowards the
proj, ectlons wi th col ors goi ng tlgrou gh the ful
rai i¥aNd dise@ioneandilow-dapti (AzhG /ehgralm]wamémtsm%mqﬂulatlon in

ts h d and
ot 15 ARee PRy Yange B ORI (5 1059  brai nuave

intensity nodul ati on near the frequency of 7.8Hz. An
addi tional object of the present invention is a

thePaPilviRENgafiest iopbiaingd Pi EXPREINGNEoLRer G iNghABRroyimately
D 2D uies B TR o Rt bctdhst WRIGHRGR] AR between

| nvead iapid yetiony dontsieée withnkght anovementsasriertéd teatight direction
paraneters selected to ggnerate stress-reduci ng vi sual

of f @0s lpwalantly (%1860) ddainwave dnteppidy f Bodviatieg in the Beta
eff?l“eltqﬁenﬁyz"?rﬁfetépﬁ qsﬁbﬂ?lé’ﬁd on, nood stabilization

ancl era 'hose therapeutl c net hods of
treating the nervous system of a patient conprise at

| east one step wherein the patient is exposed to at
| eas? rBped-staki n?éngré%rhwan@ng. @#erqséﬁ&h#alnﬁﬁebh@mﬁ@g the user

SY SIePhg Hrprakitfatdiy 20" mih4E T igRt modulation projections with colors

going through the full rainbow, combined with alternations in substantially
equal proportions of light movements having inward and outward directions
and low-depth (5-10%) brainwave intensity modulation near the frequency
of 7.8Hz.

An additional object of the present invention is a therapeutic method of treating the
nervous system of a patient by exposing the patient to light projections generated
by a light modulation system of the invention using predetermined combinations of
control parameters selected to generate stress-reducing visual effects leading to at
least one of the following effects: relaxation, stimulation, mood stabilization or
balancing.
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Those therapeutic nmethods conprising additional steps

using at | east one of the follow ng treatnent types:
wa tves/saysbased on the effects of drugs, theramCihesm®ads/ 000806

on bodywork such as massage, therapy based on

vi brational effects, or psychol ogical counselling, are

of a particular interest. Additionally, those

t herapeuti c nmethods conpri si ?149 the follow ng specific

steps: exposing the patient to a series of 3 to 15
Préfbgﬂﬁly,ptho'ﬁedlnénapeeﬁssrheihedsvbf hieatiag the aemnenus systeradfa patient

1 to 12 weeks, are ver nt for the t epded
copRrie el 1645t Gite BlemBhalRiE toe giserhis cpesad BLal it ope o the
metifddd bf‘hfl&é*nénﬁ% cﬁé nERBLE GH5IA abé’oc[ﬁhﬁ; @thaiihveriton.

construction arts ilfustrated 1M the acconpanying

draw ngs and descrl bed herei nabove. The invention is

c bl e of . othe nbodi nents _an of bei ng pr ac ced in

58 HinravauyS mathofs comays BAdHintel Sebs St last ond of the
I
f°"88’£"993§§5‘3‘?¥f&‘*¥%%.§ bR Aot SRt P die, Wtkapy based on
bodywmmmammssaga,tthemwbasad o yibbational effecished psychological
L nabove y of | ustrative enbodi nents

C°'1' I!—ﬂﬂ" are of em%'%'&hfﬁétd wi t hout departing from

the spirit, scope and nature of the subject

invention.dains: 1. A lj ght nodul ati on device for
Adg'éineaﬁy i Mn@seﬂherapmdiccmleﬁtodsonqmpésingothepf.ullowirggw apescific steps:

exmﬁg jﬁpf ortfqurg ér g?réqug :{) >)lg rpggl\élp ﬁ@fsoerssmns within a
treaﬁlﬁ’éﬂtgiér% &l‘ei" £2 (V8RS éb%méﬁldn&ﬂtfom@%l%%d purpose.
generating sail coI or conponenht out put si
according to an |nten3|ty parameter and a col or
ei n control

It i%ﬁé@t@érgw@ﬁ ,téﬁgf)v ggtlscelhg I||r3|t dHyts gppbﬁgtlon to%he details
of Sﬁﬁﬁﬂ%‘tl@h Jrﬂf ﬁé“ﬂfu%h‘af&j ™ %’:Hn%é?%ﬁ@b%wﬁ 9 d described

or nod at| on gener at or ommun
henrginabaviee Th@hmvermmn as ocapbable pob\othlem@nnﬂmmmdtd airfeﬂ of being
| or .signal ther etP a] or dul at i % qener at or
prqq:ﬁgg g dn various ways. It is also t6°be understood that the phraseology or
terminology used herein is for the purpose of description and not limitation. Hence,
although the present invention has been described hereinabove by way of
illustrative embodiments thereof, it can be modified, without departing from the

spirit, scope and nature of the subject invention.
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a main Low Frequency GOscillator (LFO generating an

oscillating signal; and m xi ng neans for m xing said
woxos/kd1asd ng signal of the main LFO with a baseCmoAmns/000806

signal, thereby providing said nodul ated col or signal.

2. The light nodul ati on devige according to claim1,

wherein the m xing nmeans conpri ses a nodul o sumati on

el enent such that: Cconbiped(t) = (C b(t) + C|fo(t))
Claim#ul o Crange! wherein t represents tinme, CCOvbi ned(t)

is the nodul ated col or signal, Cb(t) is the base col or

signal, CGfQ(t) is the oscillating signal and Crange

1, 1§S|i%tnﬁ@dmanoﬂuaeﬂbé Zofl gemleratirigd ndduldted agsloCicbpohent output
. e

_ |3ht modul ati on device according to claim1l )
signalsradaptedidon usehyia jightapreiration deviesfarrropdelating light projected

dul.at ed, i nt ensi.t [ i.d_Iight nodul ation

the@%?)f'é@e ﬁgpgmgﬁu%gﬂxérq%g%%?dgﬂﬁr?%ﬁ ‘nsity nodul ati on
genéf'lighpm&matﬁleg@rﬁéiﬁtiﬁ@ shitecoiee sbipetenhnbetpat signals according

signal, the intensity nodul ati on generator being i

n .
conteuan itensity patametae and gheolab parageeler.fthe galeparamepter being

t he t [ ATl t eto, said intensity
md%(f@?cﬂllgﬁ b‘;}&%t&ﬂ?‘ehﬁ?&r{%@%ﬁd Low Frequency

Os ca Icofrahod WBfidn generdtbr fig gemerstirig thet inod uliteh ablor aighal, the
m xi ng means for mxing said oscillating signal of the

nai ¢PloFmaguiation grrasatantheing twcwmlqatpnéwlgby\e light modulator

K} LR oA B4kl SRR i st

sali gefsrator h”gwhg;ati on generator further conprises at

| east one additional LFO generating an additignal _
osci | | atangaiy gew FrequensyxOsgillataind-FQ)x prperaling an oscillating

addi tion Ll ating signal with said oscillating
si gnal , gh@?@%bhal | om ng a conpl ex nodul ati on of said

| i ght preixsg eskdns forintixingdid selllating eiyn@e'of @ main LFO with

a base color signal, thereby providing said modulated color signal.

2. The light modulation device according to claim 1, wherein the mixing means
comprises a modulo summation element such that:

Ccombined(t) = (Cp(t) + Ciro(t)) modulo Crange;
wherein t represents time, Ccombined(t) is the modulated color signal, Cy(t) is the
base color signal, Cy(t) is the oscillating signal and Crange is @ maximum

authorized value for Cp(t) and Cyoft).

3. The light modulation device according to claim 1, wherein the intensity
parameter is controlled by a modulated intensity signal, said light modulation
device further comprising an intensity modulation generator for generating the
modulated intensity signal, the intensity modulation generator being in
communication with the light modulator for providing the modulated intensity signal

thereto, said intensity modulation generator having:
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5. The light nodul ati on device according to claim4,
wherein the oscillating signal and additi onal

woxos/k31a33 ng si gnal have di stinct predeterm nerCT/CA2008/000806
frequencies selected so that said conpl ex nodul ati on
combi nes simul taneous slow apd fast nodul ations. 6.
The I'i ght nodul ati on device according to claiml,
wherein said col or nodul ati on generator conprises at
| east on@ B8 Lew fmmaﬂwglasorc%@cgéaetaémghen oscillating
mai n LFO@R%_%ﬁﬁtrol ling at | east one of waveform
par anet e¥ lf e oscillating signal for allowing a
conpl ex midng ateans for MIRIng $aid iscilating sigrtal by tiseinthin LFO with
| ight projection device. 7 . The Iight nodul ation . .
devi ce ardwas@ ivensitycsignal, 4herelyeprividingis@id¢ snedulated intensity
nmodul at i Iangpnerat or conprises: a first nodul ation set
i ncl udi n‘g salfd main LFO and at | east one control LFO
operatively connected to the main LFO for controlling

at | east one of waveform paraneters of the oscillating .
4. thedight medylationcdayice aseaiding torrlaigt 1i whetain sgidseslgr modulation
it [ . .
oefien ARy CERNARE, ) PASEine BRefBNeL 2ot Byrgpn an aciiona
oscikatingobignal) tae midsg nesmsomixiny ehid additionakbscilatifg sigaal with
additjonal qscillating signal.8. A light nodul ati

saidePseidating ganaly ANERPIRIOWIIS R &ﬂmleéom%waﬂonool??pﬁaid light

' I : a light projecting system
pr %@B%&ﬁﬁa@ FQE‘d‘?r}B CF'HE‘;‘?&%& ed thereby, the |ight

nodul ation device conprising: a |ight nodul at or
5 ienerati ng sai d col or conponent output sigpals

! . . | e
bedigat mpduatian devies sceqrding énreka@w Aaﬁ@%felfbtr@r oscillating signal
a . | A
anf SERENE osflbs Surbl B el oL PRARIENGAL AR Bise gotected
so miteat! agaidl sowpldx modukation MPombinesi ukintultamegasesiowr and fast
generating said conpl ex nodul ated signal, the conpl ex
MOdYAIONS: on generator being in comunication with the
l'i ght
6. The light modulation device according to claim 1, wherein said color modulation
generator comprises at least one control LFO operatively connected to the main
LFO for controlling at least one of waveform parameters of the oscillating signal for
allowing a complex modulation of said light projected by said light projection

device.

7. The light modulation device according to claim 4, wherein said color modulation
generator comprises:
a first modulation set including said main LFO and at least one control LFO
operatively connected to the main LFO for controlling at least one of
waveform parameters of the oscillating signal; and
a second modulation set including said additional LFO and at least one
control LFO operatively connected to the additional LFO for controlling at

least one of waveform parameters of the additional oscillating signal.
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nodul ator for providing the conpl ex nodul ated si gnal
thereto, said conplex nodul ati on generator having a
wtons/ad1s33y of Low Frequency Oscillators (LFO ReautA2008/000806
generating an oscillating signal, the conplex
nmodul ated signal resulting fgpoma conbination of the
oscillating signals of each of said LFGs. 9. The I|i ght
nodul ati on device according to claim@8, wherein said
conpl ex nodul ati on generator further conprises m xing
C .
\Agﬂlgtf F‘@%ﬂd&%t@ﬁ@ebﬂg. @? Oiér{q'i‘% r@écg.l‘%fﬁ:‘gl éélﬁmc?ﬁn difeht output

S|gda&t adapted fedase byi a ightf prefpotingi systese Ifec rod utatingHigtht projected
conpl ex nodul at ed . si gnal ,conbi nes si nul taneous

theéﬁlléwtﬁﬂd!ghbgdel?é'Qﬂéquéﬁ%m@Bf's'%e | i ght nodul ation
deVé‘T@Pf‘ éj‘f’étaﬁg%ﬂer%ltlﬁgrgaﬁ CWB?"CS ohBft Bhfgf %Ig‘r%lsoéccordmg

LFCs ex no I on ge rator c

mai to laﬁolraeds@t paearsitternand cntgotdr ba@mmeter, atat \Jedast one of said
connect ed to the main LFO for controlling at |east, one
f deRsYranderlgrpatmetsrs beiggsontiofiad bY@ corggrponding complex

theéﬁ; Pé%d %\gﬂn aT%d i ght nodul ati on devi ce according

to erern the plurality of LFGCs of said

conalo@mp‘rexi mcntulatrorg@m&ratmrgmmmgﬁsmd caniplexs tnodulated signal,

nmodyl ati on set | udi ng a nuai LFO and at |.east on
con pom&wﬁﬁw ggeemﬁ@c B B cARMKRicAtigrowh, the light

Conhﬁq !étBEfo?tpréxgﬁﬁxplqtggg:fo?ﬁJ)lé‘?m BT tgér?td’ J‘@omplex

oscl m  anda Seco
set mcdulat:d:nrmemammavmgwalplwémyaﬁd_m Ffezp.:ﬂncyr@scullators (LFO)

control LFO operatively connecte the additiona .
LFOSReh genRratng g Qﬁg'”%tHQ Ygia O‘of ?‘ﬁ/a&’@ Lol mOHUJated signal

par f’é‘E‘iﬁ rt?rsz'u g L?,ﬁmﬁﬁ%tlhp%%e §&|Iéﬁrﬁif gﬁa@cﬂ%%'ch of r?sid LFOs.

therefro rmdu at1on I Ce accor
to claima8, V\/nereln onIy one of sald |ntensity and

0. o lichl rDaavEidn’ dpvir acondng, T cs tor WoGIGR S4ld complex
m dgﬂsaglbzl' g%gﬁl‘.&‘t”orCRJrﬁfer RYAPTRIE” MRy Wﬂe&ﬁé‘%r"HiﬁHg Bheoscillating
signals from at least two of said LFOs, said oscillating signals having distinct
predetermined frequencies selected so that said complex modulated signal

combines simultaneous slow and fast modulations.

10. The light modulation device according to claim 8, wherein the plurality of LFOs
of said complex modulation generator comprises a main LFO and at least one
control LFO operatively connected to the main LFO for controlling at least one of

waveform parameters of the oscillating signal therefrom.

11. The light modulation device according to claim 8, wherein the plurality of LFOs
of said complex modulation generator comprises:
a first modulation set including a main LFO and at least one control LFO
operatively connected to the main LFO for controlling at least one of
waveform parameters of the oscillating signal therefrom; and
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13. The light nodul ation device according to claim 8,
wherein only one of said intensity and col or

wQpmognassrs i s controll ed by the correspondi n@PCIoeRd0e3000806
nodul ated signal, the other one of said intensity and
col or paraneters being contrg]led by a sinple
nodul at ed signal, the |ight nodul ati on device
conprising a S|nple nmodul ati on generator for

genarsadang musiudatian setriclvdingdariagditional HF Qi apd et least one

7 ool R A, AB0Reeted IR AETbAATD;r FeRroling at

Si gkt IRy effowavafdint ipaametard ubftthenagegitionalt @scillating signal
having: a main Low Frequency Gscillator (LFO

genthesefre§. an oscillating signal; and nixing neans for

m xi ng said oscillating signal of the main LFOwth a

base signal, thereby providing said sinple nodul at ed
12sTgealight IModdlatioh ideviceradedrdingoto dkiince, whergidiordy tome of said

claim8, wherein both of said intensi t\éﬁand col or

intepsitymangr £0fare paaametﬂm g spntioliest rts JBRACAGCERAMsIiag complex
md&%{a&tﬁﬁoﬁlm a 2t hEF CUf id i f]hﬁv hd? oiorr’ He)ferg being

conpl éx S|gna and a col or conp

constrojiedl by adalelxiggl. generated by a correspondl ng
conpl ex nodul ati on generator respectively defining a

conpl ex intensity nodul ati on generator and a conpl ex

1382\‘)?9@@%% bﬂgn %%“vﬁeabeéql@%%ﬁ"ad.mgﬁt wiBrHh addl)?'?)nﬁ of said

for “each

intensityl @ndi rcbdms pammetérsoilsocontndllédatbprthgenerresmndlng heomplex
ris a first nmodul ati on set

rality of LFGs conp
mdd3tae | 403l 1P OO R Of S Jatenaihe REh Eplor Rar@meters being
cor‘?tP [eas &'y m‘b eH%l%ﬁz;éﬁaf% Ig;r E&é@étl&?%%ﬁ% rlsmg a

one waver orm € 0SCl

smmlgnmioduhﬁmaf generaatmdfca generafingothd aimple Snﬂdulated S|gnal the
. ia@ udi qg an additional LFO and at | east one con
siny g

e ?'\‘/Qeﬁe@iﬁﬁ@@t@dmt SOMAWINGRION; Witk t Qﬂ’@‘? moduiator for
prdé/gi(]% %é rrh%%ﬁte&rh‘? i tﬁ@?é?(f) OL U RARIE Wil dtlont §€nerator

i ona
having:
a main Low Frequency Oscillator (LFO) generating an oscillating signal; and
mixing means for mixing said oscillating signal of the main LFO with a base

signal, thereby providing said éimple modulated signal.

14. The light modulation device according to claim 8, wherein both of said intensity
and color parameters are controlled by a corresponding complex modulated
signal, respectively defining an intensity complex modulated signal and a color
complex modulated signal, each being generated by a corresponding complex
modulation generator respectively defining a complex intensity modulation
generator and a complex color modulation generator.
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therefrom for each of the conplex intensity and col or

nmodul ation generators, the oscillating signals of the
wOomos 131583 and addi ti onal LFO having distinct PCT/CA2008/000806

predet erm ned frequencies selected so that the

correspondi ng conpl ex nodul ated signal conbi nes

si mul taneous sl ow and fast nodul ations. 16. The |ight

nodul ati on device according to claim8 , wherein the

15i dherlight ynpdulatien slevice aeeardingl edcieim s, avieerieh, dfer each of the

L on..ge at ' I at,j.gn .

coffik JhlsRignBRhE iRl TR, Enelhlis i e plgatty of LFOs
co@peisesati ng signal of at |east one of said LFGs with a

base intensity signal, said m xing _neans conprising a

nul @iffist Bedeiationcset: ingludingysi Mairy Ef&an@@t)least(orle control LFO

I|f ; r I el e [Wn (N

| B rosiyel. EBRS s, B e TEFES 96! BehiBling, gy least one of

t hewhgeforeparantstemsadf,the iosEllafing sighbbthesefrdrnaandg

signal of the corresponding LFO and | range |

TaxAngARask AR URPT, BPLANGIBAING R )adgiional | oP; gnd sat least one
The oLt lhrf@d%t}érhhw %%b%ﬁte@cfoofr@ 53?i?i8 &l BES fr controliing at
e calor pa¥ane er ol ed by sSaid

wherein t I's contr

confdask o Wfawavefgangarbmetersanfl thenplditionald wsaillatimg  signal
generator conprising m xing neans for m xing the
osctharef®Mg signal of at |east one of said LFOs with a

forBsth ?P{h%r c@%%@! intéﬂgﬁg% 418V Hiﬂd“u@at%n?{@%rﬁfd?s,cm&éscilIating
signal, sai Xi ng nmeans conprising a ul'o
sigaalsmaffi the ehaine0FOswid taualition@t drffO nhaying  distioby tpredetermined

frogUeMIES cAFIEPIACs Son dnabyben canespendiog o FaMPIGh (Tpdiigied signa
. | ' h illati
co@f&&%ﬁé@#ﬁ?h%usgél%%nd Es&]gc{@({?@n e oscillating

€ correspon "Crange is a
maxi mum aut hori zed value for Cb(t) and CfO(t). 18. A

161139#{14 @Eﬁﬂi'a%‘éthgﬁgﬁﬁé@%ﬁ%%ﬁé Ll i & i \yherein; dhg intensity
paBHASEP SOEBHieBby Al Cabpiok Blpd PR bR, said complex
modulation generator comprising mixing means for mixing the oscillating signal of
at least one of said LFOs with a base intensity signal, said mixing means
comprising a multiplicator such that:
lcombined(t) = 1o(t) * (1 - lto(t) / lrange);

wherein t represents time, lcombined iS the combined intensity signal, In(t) is the base
color signal, Ix(t) is the oscillating signal of the corresponding LFO and lrange is a

maximum authorized value for Ip(t) and lg(t).

17. The light modulation device according to claim 8, wherein the color parameter
is controlled by said complex modulation generator, said complex modulation
generator comprising mixing means for mixing the oscillating signal of at least one
of said LFOs with a base color signal, thereby providing a combined color signal,
said mixing means comprising a modulo summation element such that:

Ceombined(t) = (Cb(t) + Ciro(t)) modulo Crange;
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generate a colored light in a correspondi ng projection

zone; a plurality of light nodul ati on devi ces each
wahmosigg1efser ati vel y connected to a correspondi rRET/CA2008/000806

projecting device for providing thereto nodul ated

col or conponent output signaks for nodul ating the

correspondi ng colored |ight, each |ight nodul ation

devi ce conprising: a |light nodul ator generating s

WheEH DLt tBBPRAL A Disemoarhdd dhe KBPRINGY GRomABNaL Col) is the

Lt i L . .
osk0IGRY LB 8 50 SN SRS bty LFO and
Crdgis moinbrithloy autloonizeelsyeiue fordCy(t) dimdaCg(t).si gnal ; and a

nodul ati on generator for generating the correspondi ng
nodul ated signal, the nodul ati on generator being in

15F TR 54l ol AR R d B Yl patrns
of lightesaitigysteawicopnpaisivgg:n Low Frequency Oscillator (LFO)
O "B 0 A AR s ST [l
b : | ) : . I
anddg eaRE e olIRHTRNL B S Kbt Sormihd pRIREAGH ohs! One

nodalpdtriatity ofdight esodidatidradevibes pach beingooperativasly coraécted to a

toget her sajd dynam c patterns of light. 19. The | i ght

modGPHBTRANCIYE  BANISRLBE; deNiGe: Forc PEoYiding, tigretoui ModuRted color

Ui . . . . _

t hagOTROREAC bl SIS JoP ot M b SARINE ofdted lght,

t heeacimtigll modulation meviel gomgprésiiogn of sai d nodul ati on

devi ces in.ﬁgpregeg?rm ned manner. ,so as to creaie .

cont r ol | 8d'HYMAAHAY IRBEANRE: Saids Colpy icomppneat @utput signals
atterns (g i ' '

g ones. ZOéeéﬁ{lejlq%i fé)htgﬁﬁrgtgﬁlgy :ﬁfgaaﬁgsfsétrgénr@ agccégﬁ‘g?%%’a%ete“ at least

cl ai m 18pnehefr said fdedsityorandotoloni parametérdéeingl abatrolled by a

par aret cFORFSPANAIEA MPAARY SHORIAN on devi ces i th a
singl e 9hqh8dulfibN Yenerator for generating the corresponding modulated
signal, the modulation generator being in communication with the
light modulator for providing the modulated signal thereto, said
modulation generator having a main Low Frequency Oscillator (LFO)
generating an oscillating signal and mixing means for mixing said
oscillating signal of the main LFO with a base signal, thereby
providing said modulated signal; and
a control unit for controlling each of said modulation devices so that the

projection zones create together said dynamic patterns of light.

19. The light modulation system according to claim 18, wherein said light
projection devices are particularly arranged so that the projection zones are
adjacent to each others, the control unit controlling each of said modulation
devices in a predetermined manner so as to create controlled coordinated

movements of light in said patterns 6f light over all of said projection zones.
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2 1. The light nodul ati on system according to claim
18, wherein each of said colored |ight projection
walmes/cassconpri ses a plurality of pol ychr omat i RCTER®8/000806
each being adapted for providing a primary colors
conposite light. 22. The ligpht nodul ation system
according to claim 18, whereln the control unit is
further adapted to control a phase paraneter of the
nodul at ed signal of each nodul ation device for

i : .
20! TRESERR hoR AP Y sibir UpboRisfo BliCte. WedB daid control unit
prcwld@er diotal tc@ntl‘oﬂsrgnh& fdvfu@sﬁeotuve‘ly)rcoatrolllagSéacmﬁanafmeter of all

sai d |light nodul ati on_devices, the nodul ation

sagérg@,t mogulation %Y'C%Wﬁhlasgﬁg@tgm%%ﬂé‘la'%e addi ti onal
LFO generating an additional oscillating signal, the
correspondi ng m xi ng neans m xi ng said additi onal

2109t Ilghli mpdulation system mbdrdmig:itbldalhngl&}i\ghedem each of said
t her al | ow ng | ex .nmodul ation of sai d

coloreq 33%/ OJﬁPt'QQNﬁVI'CF%ng 'BPB?%‘C?MH%W’ déolth{gma C '—EDS each

| I
befifaday Rk ol AERnRY cblory BomiRee gt 00 21 2076
that said conpl ex nodul ati,on conbi nes si nul t aneous
22558?4@551 i t%dgﬁéﬁnggqsﬁqéﬁgwggﬂ%nh?g;wgggéfn ?ﬁ%gpntml unit is
furfl¥ &dapted %' b&ﬁfol'@ b ?&aﬂ?é{éf:%? ’th}-? Pg@l‘ét%%%nal of each

Intensity araneters are con
mozimlat&xpdmicel dominthlemieating igiptal visuas phasé eefbsztsdafsam! patterns of

an intensity nodul ated signal and a col or nodul at ed
light; gnal , each being generated by a corresponding

modul at i on generator respectively defining an

intensity nodul ati on generator and a col or nodul ati on
23gT§herllghbmoﬂﬁlat'ﬁhesysteghtacnodiuhgitd olaimyid, evhereinofatiatdeast one of

m 24, wherein, each of the conpl ex |n ensity and

et riodulFlen gRVigencihe: Mpdulatinp esesatop furthes comprises at least
onERRITIA LET gehBrati) 39 scbfiofdl et Cicflal iR gopfitonding
mixingtmeans nyxiag saadtsadddmabbswamiga signphndthes=id ©soillatihg signal,
the?é&'é%tvb.ﬁ‘& Slg nr‘;imlpletxh(?nrcg3 ulatlon o? said light projected by said light
projection device, the oscillating signal and additional oscillating signal having
distinct predetermined frequencies selected so that said complex modulation

combines simultaneous slow and fast modulations.

24. The light modulation system according to claim 18, wherein, for at least one of
said light modulation devices, both of said intensity and color parameters are
controlled by a corresponding modulated signal, respectively defining an intensity
modulated signal and a color modulated signal, each being generated by a
corresponding modulation generator respectively defining an intensity modulation

generator and a color modulation generator.
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a second nodul ation set including an additional LFO
and at | east one control LFO operatively connected to

wa tves/axldsst i onal LFO for controlling at | east G/©A2008/000806
wavef orm paranmeters of the additional oscillating
signal therefrom 26. The light nodulation system
according to claim 18, wherein at | east one nodul ati on

generator of at |east one |ight nodul ation device
25¢ diher lights madulation syatent anconling Ho elgéma24 .y sherein each of the

coft BBl At FSCroGRETRH e RO Wb i er s of the

oschlfirst mdduRitisRadetticlug@ingaie Mdin IUS® #Md at leaghbne control LFO
nodul ati on system as defined in claim18, wherein the

sysopafativelypganaected to Wke |mpi hiQfar copiroliiag, at Heast one of
br %v%%%d?ﬁ} ﬁﬁr}’ah‘ﬁe‘?gr bcﬁ' tﬂg ReBlis %s@%aP h%lr&%ms h&’

dynaifi ¢ pa on-a o)y sur

at t acesbrido niduiulativ rseDrln&Iadln ndnlédcﬁtlémaﬂ dF of andeav lefast one
user on said chair or bed

0
rrodgpfa*lf@oln':@y@ﬁ%fﬁi'\@iymﬁ"ﬁ@@dl w meaaﬁdmgnalnLgo for controlling at
rel s n
adalsRy G OO HBVBRGF PhrbifeidtsCof the"BadfhaE beBlifiing signa
fi ethi;refrom ew of a user in said relaxation space. 29.

Use of a |ight nodul ation system as defined in claim
18 for stage lighting. 30. Use of a |ight m)dul ation

S e ' re.a tact
263%0 I?tz nfclﬁgdrléll sgsl‘%'n?uispecaéif ﬁéc’l tp! EI%[HI rrﬁéélu eln at least one
maoigdtion geneh@ftémeﬂat feast ana ﬂ@ut mbduﬂltmntdmn@/%bﬁmrlses at least

i ntegrated inside_ a wearable ght device, adapted to
ongogantrelh&FQ areratively eW’Iﬂecéﬁ%éérthﬂ mrr@&pen@vaamain LFO for

co%l‘lﬁ 3% st %)h? I Wﬁ%& form aﬁ?a °5f tHE O%T%Efl'lltcz{dﬁg signal therefrom.

pr esen iona C pa terns
nethod conprising: a) providing a pIuraIity of col ored
ht projection devices, each being adapte

275@%@ hedight sepdiiiation sysem as definad lé's?léﬁ@iﬂﬁgwbﬁfﬁ“@éh? gkistem is
&ﬁ?@d o RK/QIYb |n§?cﬁ¥pyra§e§ﬂ ttﬁ@' PYojectii Cite LHERY! adapted to

ghal's o eac
prOJect said dynamic patterns of light on a projection surface attached to the chair

or bed and in a field of view of a user on said chair or bed.

28. Use of a light modulation system as defined in claim 18 in a relaxation space
wherein the projecting devices are adapted to project said dynamic patterns of
light in a field of view of a user in said relaxation space.

29. Use of a light modulation system as defined in claim 18 for stage lighting.

30. Use of a light modulation system as defined in claim 18 for architectural
structure lighting.
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proj ection devices, conprising: i) generating said
col or conponent output signals according to an

WO WhgnEsily paraneter and a col or paraneter, atPdTe@s1008/000806
one of said intensity and col or paraneter being
controlled by a correspondi ng; nodul ated signal; and
ii) for each of said corresponding nodul ated si gnal
generatin oscillating signal using a nai

31 gq@,@cq&@waqlg@@p system) as ﬁ@n@ﬁmﬂ@nr@éﬁdwherem the system is

mt?ier e%%élcﬁ@ gg%b'ﬁfl'ghggﬁ@?’e 8&5{9&]" t]th e d%ﬁ? fireidBRliew of a

y provi |ng t Si gha

useowith gaid dynamicipatferssiofilightdul at i on devi ces so t hat
the projection zones create together said dynamc
patterns of light. 33. The nethod according to claim

320, TERIE K Geralin RrcisEe SntftlorP TR A patiers.of lght sai

method cemprrisirgener at e visual effects leading to

rel axatj.on, sti Ia i 0 npod stabiljzation . .The
a) rret PSYIcieg & RILFRity 8 EP@F‘?F; tight piieisction QY&%@@PSA[M"P@ adapted

s from
cai SRR S ERIAATNAR h LbrtNpoaily HofRhdener
b) | eaphavgjlmg) nddulateeucolor e:bhmdmanbrmmmﬂ signaleus each efnsaid light

35. As(ﬁ éjncorrpr sing; a well-being chair for
r ecRiOlf QYiCES, CRRESING sai d wel | - bei ng chair havi ng

a hﬂad%é?%rréfl A cdiGC& b&%rﬁ dﬂﬁ@ﬂhé?% da'ié"agc&%ﬁ{g 1;6 an intensity

proj’ection nDunte over sal portion-o
wel | - l:rmrag\atdﬂaamd aamdbra)aralgiatematildaat one of gaideintensity and color
accordin t claim18 oxurate sai d head .
Sor L1 AT GIcRSng SRBONEH By 8jautospRBdIng Todulated signal; and
nony Fe t I I B} i
ai 1 TBE CEACH 2of Py, UGN | AoBBicRa; bl ! f8hefating an
head\/\msmllahlpgesrgnal tisingwe amaing Low Erérp.ml‘noyf Oscillatar, (LFO), and
said hneﬁ‘%(?ng sald oscillating signal of the main LFO with a base signal,
thereby providing the modulated signal; and
C) controlling each of said modulation devices so that the projection zones

create together said dynamic patterns of light.

33. The method according to claim 32, wherein the controlling of ¢) comprises
controlling the modulated signals from said modulation devices to generate visual

effects leading to relaxation, stimulation or mood stabilization.

34. The method according to claim 32, wherein the controlling of c) comprises
controlling the modulated signals from said modulation devices to generate visual

effects leading to therapeutic effects on the nervous system.

35. A system comprising:
a well-being chair for receiving a user thereon, said well-being chair having

a head portion for receiving a head of said user;
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i npl ement conprising a projection shell extending in a
field of view of said user; and a |ight nodul ation

waosyss/grsssccor ding to cl ai m 18 nounted on sai d HEEACOAE®83/000806

i npl enent and positioned to project the
non-representational dynamc.patterns of [ight inside
said projection shell. 37. A nethod for manuf act uri ng
a light nodul ation systemfor creatin
nonAepoiassianshelnaoubiadaaver paidthaads p@rthnu ghthe wglldpeing chair;
ﬁ conprising the assenbly of electronic
ng ents capable of performng the function of:

pr ogi lighHrgnedulationlsystemfaceording dol dlgint 18" mioahtédoproximate said
devi ces, each being adapted to generate a col ored

i ghead rpartienrands p@ﬁ@lpﬁgd ﬁpopmqtowezB%reeneéen@’uﬁgaladynamlc
pl u f es and operatively

con Qlt%ltné&hgh’t d(ﬁ?éiH 61%8%'?5%'& device to a
correspondi ng projecting device for providing thereto

mpdul at ed col or conponent output signals for

36n6cﬁ¥§€ﬁmﬁ8mm§'%rrespondl ng col ored light, each |ight

modyl Igl%écheéjre ‘ﬁ'ir%ll Werégm ?Hocsjf "Jqs% said headwear

generaiing sal or conpone
accimpliengnt Q:o&rprlsiﬁgé agrojection @hietl @xtesmi‘ingi ircalfigld of view of said
paraneter, at |least one of said intensity and col or

par HB@% @ln bei ng controlled by a correspondi ng

nodyl|

gendh P ol il o S BN G 1 SRiChrthfiod Bh said headwear
nodimplement gand r positiorsd Ity pmjwmlmtrmewmatlém dynamic
l'ight rnodul ator. for providing the nodul ated signal
theP@Y‘%mSé?{l 'th%lﬂea%ﬁ'érﬁ)rgéﬁ’g‘?’hﬁm l.having a main Low
Frequency Gscillator (LFO generating an oscillating

signal and m xing neans for mxing said oscillating

37siAymaéthot fmemmlugaclttm%\/la Hight hﬁedulgthrmaéyséémefcﬁbareatlng non-
rovi di.ng sai d nopdul ate an rovidin

’ng’Gﬁ??@F'OgﬁJ 3yn6<5wccfanqre$ |0i? ﬂghbaﬁaﬂd metgad d;omnﬁlrsq thsh assembly

of 8R%Ir6AR cinponents capable of performing the function of:

providing a plurality of colored light projection devices, each being adapted
to generate a colored light in a corresponding projection zone;
providing a plurality of light modulation devices and operatively connected
each said light modulation device to a corresponding projecting device for
providing thereto modulated color component output signals for modulating
the corresponding colored light, each light modulation device comprising:
a light modulator generating said color component output signals
according to an intensity parameter and a color parameter, at least
one of said intensity and color parameter being controlled by a
corresponding modulated signal; and
a modulation generator for generating the corresponding modulated
signal, the modulation generator being in communication with the
light modulator for providing the modulated signal thereto, said

modulation generator having a main Low Frequency Oscillator (LFO)
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that the projection zones create together said dynamc
patterns of light. 38. A nethod of influencing the
WO mIsssyst em of a user for recreational purREIz€s2008/000806
exposing the user to light projections generated by a
l'ight nodul ation systemas defined in any one of
clains 18 to 26 using predetéerm ned conbi nati ons of
control paraneters selected to gienerate visual effects
| eadi ng generatingagn aseillating tsigndl candb mixiggefeaassfor mixing said

o | SougqTTH oy JTBCRAH IR 8" gana. v

system Of)rcﬂndJVﬁ"saf&hod@@t&ﬂhigﬂﬁﬁ'anluf poses according
to claim38 erein a relaxing effect is obtained by

expBEMing 1 coakel wnit fergcentlling eack oftsaid inedulation devices so

e e PPt FE e B rkble R Rl Sal it Pafofha Bf ot
conbined with Iight novenents oriented |n majority

towards the left, inward or counter-clockw se
38dArraethoér@‘ influensing theanervows sysiem of@usenior secreational purposes

by FpGsilptyt'uspt bl atoREo HerciBlel bl STHEPRIod AR Ystem =

defiiyéd @Ry ofie W laifner 18 RC2E asingeredBtarmised canbiations of control
to claim 38, wherein a stinmulating effect is obtai ned

pammeless Selrpted doygenerate i vigpas-affe neadisgtte pf deast one of the

PR e P RLE, Q03 AR, SRR Soblo M5 L,

corrblned with [ight novenents orlentedln maj ority
wards the right, outward or clockw se directions,
39aAdnetb1@6| afdeflugncingthe: RRMOUS SYﬁtéﬁbet%/Uﬁ%fdf@F se¢reational purposes

<ol LG W fEETRARLG S S HERIEBE R BB e oo

dusing t5260 ahinaitets &5 liglet moditltidhi pmgéctubns ROIEE SORRE M Gh&Brity within
to claim 38, wherein a nood-s [

lizi n% or bal ancmng
thescpekrcpler sanae rréxﬂnmﬂs@(bayve@ grﬁeru@a bluei egmbimad with light

t | 0
leice e ERAEARL BB ALECI BBk Pk Siprciockse
direetions apd cloaimesne ﬁtensutyehmm@ttcfn o Ingdjerityl Wthif the Alpha and
magenta, conbined with alternations in substantially

Thetmfaeq%r&ydangg@%p 13Hft novenent s havi ng
conpl ementary rel axi ng or

40. A method of influencing the nervous system of a user for recreational purposes
according to claim 38, wherein a stimulating effect is obtained by exposing the
user during 5-60 minutes to light modulation projections with colors in majority
within the warm—color range comprised between red and yellow, combined with
light movements oriented in majority towards the right, outward or clockwise
directions, and combined with brainwave intensity modulation in majority within the
Gamma and Beta frequency range of 14 to 100Hz.

41. A method of influencing the nervous system of a user for recreational purposes
according to claim 38, wherein a mood-stabilizing or balancing effect is obtained

by exposing the user during 5-60 minutes to light modulation projections with
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stimulating properties. 42. A nethod of influencing

the nervous system of a user for recreational purposes
woemod1xsssg to claim 39, wherein a rel axi ng ef fREAVCA208/000806

obt ai ned by exposing the user during approxi mately 20

mnutes to |ight nodul ation géoj ections with colors

conpri sed between green and ue, conbined with |ight

novenents oriented towards the inward direction and
colossveitbpt go(rgr thoohghn the fulhrainbow epectryrmodin atajorntyioocrjnposed of
. .the Al pha frequency ran of 8, to 13Hz. 43. A net ho ,
intbediaR, Enlors i oF dhadila. Sodlrindb Ml aliEtpafeyis I Sbstantiall

Sl r S nifveMehts 9 haling! admPiBmeNiyCirBlaking or

qutgfmpﬁgseyeg@ﬁfs obt aibﬂgg by egposi n%' t he user g
stigwlating prepediesmat el y 20 minutes to |ight nodul ation

projections with colors conprised between red and
yel l ow, conmbined with |ight novenents oriented the

421 Aghethidr sFahflshomifltHeonerdens BystemlOPa ubesfon vedreational pyrposes
intensity nodul ation in the Beta frequency range of 14

acegrdgmgo claim 39, wheretn afrelaxinguetiestrig abteinad hyoexposing the user

duf§S . B atdiiad dhipfes 38 I mAURRE SrBRERLR Nign colors
comiprieed bémzé@tna'gmh_ Rindesresi dinbined UsRh It i MBvements oriented
approximately 20 mnutes to |ight nodul ati on

towrrgsedbe oirwald hdiceations ansl nigw-depthgH5t Hi%) ubrainwave  intensity

AR g8 PO BR Bl i B BT Fiavi ng 1 nwerd and
outward directions and | owdepth (5-10% brai nwave

intensity nmodul ation near the frequency of 7.8Hz. 45.
43 pAtmethegdafinftuensingthegierveesisystgm ofa Heenfon secreatienal purposes

acfordid Fwaih 407 PleRinosu g slfer s debialied B axfoSing the
us@NHuaNg apiprétimatdly B hfindsudi IRt MhedFaEEMIpPRGIEctions with colors
conbi nations of control paraneters selected to

cogprised thetween ged ransLiyeliqy, vearobined with light mevemgnts odented the

tobCBRAAER, B8 et B AR fiaton e Bet

frequency range of 14 to 30Hz.

44. A method of influencing the nervous system of a user for recreational purposes
according to claim 41, wherein a mood-stabilizing or balancing effect is obtained
by exposing the user during approximately 20 minutes to light modulation
projections with colors going through the full rainbow, combined with alternations
in substantially equal proportions of light movements having inward and outward
directions and low-depth (5-10%) brainwave intensity modulation near the
frequency of 7.8Hz.

45. A therapeutic method of treating the nervous system of a patient by exposing
the patient to light projections generated by a light modulation system as defined
in any one of claims 18 to 26 using predetermined combinations of control

parameters selected to generate stress-reducing visual effects leading to at least
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46. A therapeutic nmethod of treating the nervous
systemof a patient conprising at | east one step
wOontves/ed1n53t he patient is exposed to at | east orrCTo€A20b&000806
nmet hods of influencing the nervous system as defi ned
in any one of clains 38 to 44. 47. A therapeutic
nmet hod as in claim45 conprisjng additional steps
using at | east one of the f of1 owi ng treatnment types:
t herapy based on the effects of drugs, therapy based
onen dbothenoioHowingh effedhs s aglaxatidrer sfignutatios] oood stabilization or
i brational effects, or psychol ogi cal counselling. 48.
ba apeutic nmethod as in any of clains 45 to 47
wherein the patient is exposed to a series of 3 to 15
l'ight projection sessions within a treatnent period of
461 Attbetapenticksethod of treating the nervous system of a patient comprising at

least one step wherein the patient is exposed to at least one of the methods of

influencing the nervous system as defined in any one of claims 38 to 44.

47. A therapeutic method as in claim 45 comprising additional steps using at least
one of the following treatment types: therapy based on the effects of drugs,
therapy based on bodywork such a massage, therapy based on vibrational effects,

or psychological counselling.

48. A therapeutic method as in any of claims 45 to 47 wherein the patient is
exposed to a series of 3 to 15 light projection sessions within a treatment period of

1 to 12 weeks.



