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WO 2008/131553PCT/CA2008/000806 1 LIGHT MODULATION DEVICE

AND SYSTEM FIELD OF THE INVENTION  The present invention
w@ezovsredlgielates to light projection, and more particularly Sca@Ea£008/000806

systems and devices for modulating projected light. BACKGROUND OF

THE INVENTION Many visually interesting lighting effects can be

obtained by cyclically pulsing light intensity and/or color. For example,

many fundamep i iy U AN ORDE W ELRNERSSES pEfauencies in

the range of 0.01Hz and 100Hz, and their pulsations resonate deeply
within human perception. For example, it is well established that when one

FIES BXORSEH 1 NAME Ry RSKons within the frequency range of typical

brainwaves (approximately 2Hz to 30Hz), the brain has a tendency to
Theverasany fveRtigma@sDAreHyWRIRtRS toHighiiRsainelianisank RereRstisularly

colfBEME S5RERICara QERIRLAYS SRUAISRRE prIG S RNt brainwave

frequencies are associated to different m|n states it follows that light
pulsations can have an influence on mood and state of mind. As another

BAW@R@UN#@PW@N\VWTW' heartbeat frequency of 1.2Hz usually
strongly attract the attention. As %et another example pulsations at 7.8Hz,

Magpyrvigusilyyiriesasting lightiog caasheakiaingdiby syeically Rylsiag light
|ntéﬁ§ﬂ§aém/gre%5]c¥c9rf e Rlprr ﬂfﬁ%ﬁfﬁf%@p\@éhﬁl@?ﬁﬂaena are

are perceived as very soothing by most people Light pulsations are

relatash@g é@ﬁmqsegenetbeedan%@i 8r i eqgeAPHmgangdittheir pulsations
res’% tmg b JXHEHH’HUWﬁﬁ ﬁoﬁ‘?eﬁdP&% REHGS QlefBRIaBR ed that

tems. However, such systems USU generate crude on/o

whmjhtqms@s expesedvianlight. nuisetiamr Avtiin v&h&ifr@@xw@geraém@mfctyplcal
brgﬁﬂﬁ&@é’é ta HE%MMQL?#Z @%ﬂ%&?ﬁgﬁ%@g&%ﬁaﬁ ﬁi&pu %@ntuany

Its over years of age have
falbmmtmﬂseamrwuaethg HghirpJsationsildhisiphenomanaatés] kaown as photic

br?ﬁlghtlng R Iw@fg@éﬂ&éﬁj@e"@!}ﬁé@ra ﬁéﬂ%’@)@“%&ﬁe@m& 05d9R9LGHiMted to
different mind states, it foIIows that Ilght pulsations can have an influence on mood
and state of mind. As another example, pulsations near the typical heartbeat
frequency 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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WO 2008/131553PCT/CA2008/000806 2 Extensive psychophysiological
research allows us to specify the arousing, relaxing, awareness
WERegiEnssg, or pacifying effects of various colors. Such rese®CICA2008/000806
originates in the early work of pioneers such as Dinshah Ghadiali (1863-
1966) with his Spectro-Chrome Color Therapy system, and includes
treatment 5 modalities such as Syntonic Optometry as developed by Dr.

R BATEE AT B AL 6285 B

relgxinthe awarenessf sharpenyig, perchawiiviog redfedislioh variqus apalors. Such
imal" ob.Li iaht: i fotl- v
o e O bt el o (il Ghadit (1863-
196 gritbnhisuSppetiediraae Gaterddheyapysttysiens, taad includes treatment
' rti systesn (
R SaLE 4SSN BB SRRSO R rom 1027

g to reduce rsely, so-c warm

Mwaofgcenttwm@wg'eomwf@ermeﬁmhaoé BrentphicyNasttiritateuthor of
“HHé?tﬁV%mgHP’,p?ﬁ‘@,%W?M%&ﬂ@%l&%t U 8?“’19%5%(?6%88% ocular

arousal. Intetmediate colors (lime 15 and magenta) have a tendency to

lightingnsepiiee andieefabiblism iemaerabdiapnedis!9f®leandslapab thiberman
(Li%'ﬁ‘ﬂ?%@&ééiﬁ%?‘lﬂg ??}Rfl%d,"%%@gﬁg%%%ﬁg@t f‘ﬂl?é;%éﬁ'%%tt%é@?r@ethat so-

olor therapy systems have been e application

caliesticenl @elosefintihe gpeesebleel spectjumichavst ehissilenolots. stimulate the
pa&gm%@ﬂ%t@g Eg&%m &P R%ngﬁ%%‘g?¥en@wgﬁ£réygﬁﬂa?mﬁhdeuasd ling to

erapeutic potential. Previous inventions ma

rediicait pols@iratecanddieléxatierP Hoonyeesely. @oioalledywrinm Cadorsitip the red-

£ t tiyi iner ' - :
o e e By B e BT St Bt pgrton o
thex ANGle leadingsto dreigapetsipylsedatmandritroasaiahfiennedisdee colors (lime
equyirl inter i e may ner ]

A e R e oo, G ISHERE iween botn
podipnstaobdhe pANEntAlies &6 nivnatiansoref celisting seqlosededighit3@eneration
' e [apid.su i W u rol
0BT, SRAT SRR, COT b aEl SIS v SRR e s, of the
apphicatios tof \Wiay ROSEIC EIGRCIID 0t 00esed Bddmisequgnctsof chosen

fﬁ' brainwave pulsations of the colored light intensity without incurring
the discomfort of stroboscopic flashes or the risk of epileptic
complications. As will be shown below, such modulated light projections
: i rly.e ive.1o | elaxing,.eneraizing or halanci
o e Gt R BRI R e Bt om0
hagetgufatedpacspeation, potgntiah aBepiove panentiary effeking inuse of this

ing s vels. Bhis well-known in.medical sgienge that str, iS a
ool NG IETIE e, BB <hg LR 7 R RN S (158 2nd the
Cotom Beswptivityayainereblyoia @b thiberpeneit9sii)indssvisvsir¢ésese ldadces can

onl-l}hilae%%ﬁ'%esﬁﬁs?ed r(”ooqul%t&%g%%tdo r%%tigngirrpgqg tg?rgeggrs%opically 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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10assist in the treatment of pathologies generated by excessive stress of

the nervous system. Prior art in the field of light modulation includes U.S.
WIS 5,070,399 (MARTEL) entitled "Light Color and Int@qgitgA2008/000806

Modulation System", issued in 1991, 15 which describes a system

comprising a color scaling device receting a hue control signal and

producing a plurality of color component signals being supplied as the

cofBRthEP CASYs AP RIS ARE 2 PHI98ohs QRS e ABked! l@ﬁ[‘liﬂ%ﬁ)’ without

modulation signal for varylcgg the intensity of the plurality of color

inGgRinn e sidiseemiprile ductwBysEapIs dasise oPpethfmiitkb&ic epileptic
col IR CBAGHL U R BESERUIH BEIS, % (RR {H6utBtRd iy ﬁﬁﬂﬁﬁéﬁlﬁfn%r@an prove

limited to a single zae'e of visual effect, i.e., the intensity modulation with

pa&@faétyu@ﬁeytw nehRarelRineyaneraidngPhpleneng piients iR humans
an@iadiRiSiL TR Rt g I ENMEITIEANbinAseREBR eR fithetelation, they

aspect of the invention, there Is provided a light modulation device for

cagealsR TG VR RATKEHIRBY Gfestioir fESUEHRA Sieas leygiedt fisr wed-kpown in

mEdiEA quﬁvﬁ%ggr@oﬁwﬂg tohtmsaieried hamsdy. viffety of health
2008/131553PCT/CA2008/000806 4 The light modulation device firs

Profigmesra R iesrriakosugerstathataRWISre drApbREHP RARArSRMM ilness
is %ﬁ(é&@"{&éfé&nw@%wveaaeg@ts&&fm&ieﬁ%oowf%iemﬁ\s%%y therefore

parameter is controlled by a modulated color signa he'light modulation
asgislide fiheraatimest ftnathalagiesiaepermipgdobyoreysassitmsiress of the

nem%lgt}egé;ﬂ[or signal. The color modulation generator is in
communication with the light modulator for providing the modulated color
signal thereto. The color modulation generator has a main Low Frequency

PrdFChiRIGh (ltﬁé))f%‘fé‘eéﬁt'r&?%ﬁ’é&ﬁ\%%ﬂ Sipe1akRed JINSMERNNE' 5 070,399

mlxmg this oscillating 10 signal of the main LFO with a base color sig nal,

(MABE ywmm%“tnghhm@actmwuaww@&@m%@mfh laﬁbﬁﬁiem 1991,
wifieRegeetitr i Pri{dtethctBiSorisng avidser d8hiing device receiving a hue

control signal and producing a plurality of color component signals being supplied
as the output to color light projectors, and one LFO whose output is an intensity
modulation signal for varying the intensity of the plurality of color component
signals. While such a system is capable of performing basic light modulation as
shown in FIG. 2 (PRIOR ART), 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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modulation device for generating modulated color component output

signals 15 adapted for use by a light projecting system for modulating
waoighspragssted thereby, the light modulation device also incluBET/aAizglag/000806

modulator generating the color component output signals according to an

intensity parameter and a color paramater. At least one of the intensity

and color parameters is controlled by a corresponding complex modulated

TheoRght ThedisatiarrdeREarfifstviReliaddedighd hieitmesr Mpshiadong the color

generator generating the complex modulated signal, the complex

COMBRDRMAbLPYIMEr Hi N PRECEHNEL MR ARNNRASIYE IRAEAMSIRTaRRdo color
paPEAVELETT TR cRap sxraIREttRis L sistRaldnaspta mbeurarp exaregHation

generator has a plurality of Low Frequency Oscillators (LFO) each
generating an oscillating signal, the complex modulated signal resulting

THERRCHRITRERA USAle RrBHEITRIEBSISOtBRTN AbHAEEdA Genbtator for

accordance with yet another aspect of the present invention, there Is also

generatiea dheynneduiatesh felalieriona créhen§olen-rapritatioigenerator is in
cORRRIMIERRIEINECIHI Mgt SYBiamr TelugrsvRIMY rahey PigerIRiied |&lbr signal

projection devices, 30 each being adapted to generate a colored light in_a

thetptesddiriingiondpedulationdenrraipsidias BRIACkRIEFqaURIRY dPscillator

LK tg@ﬂ@ﬂ!ﬂ' S UESHAR I§HH ANPmixi for mixing this oscillati
(_g%% 13155?FQ3T/CA2Q08‘7?80§06 5 operavely connected (o a - -
signatihieimgiprbfetnita kasadraiassigna! HrsePBERNidinNg dhRmodulated

coqang%};@_nt output signals for modulating the corresponding colored light.
5Each light modulation device includes a light modulator generating the
color component output signals according to an intensity parameter and a

In UEbRAACRE AN A8 A% LA FIdNEH IR FIDL ARG NSRRI bidvided a light

controlled by a corresponding modulated signal. Each light modulation

merviationsdRvised dera arseinting grduiaiadoreleReraligomNt output signals
addptEshopdiy W%ﬁ@fﬁréﬁ%@ﬂhﬁl‘%m'ﬁ%mﬁﬁﬂ %@ﬁﬁg@%&bd thereby,

communication wi ight modulator for providing the ' modulated signal

then gkto Matdlatien Seyicgerlsmipehsies maisht snadidgteinggresatirgothe color

cothpEh&IRN@HAPe %’W'?&E&oﬂﬂ |, BNAM SRR SAHANTBRER IR a color
oscillating signal of the main LFO with a base signal, thereby providing the
P%ﬁ%ﬂ@'(ﬁfed\é?{ﬁﬂﬂt ool Hetdeasityirnddeald RataBIelsfistds controlled by a

cofRIEFIHRhE AEhi IEIE MUY REANSIsYATeF 158 fiaht RRAIMRICEARBESncludes a
create together the dynamic patterns of light.

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 system above could be used for a variety of applications, such as,
non-20exhaustively: mounted on a well-being chair or bed, the projecting
walzniges1bting adapted to project the dynamic patterns of ligam/eAizieBoH0806

view of a user. in a relaxation room, the projecting devices being are
adapted to project the dynamic patterng of light in a field of view of a user.
25- for stage lighting. for architectural structure lighting. integrated inside

le lj ice, , t r ield,:
orb TTL CRIBN S 2 BSABMHIE  pot!  bibing et
madgiated1 S5EPCIPTRR0e810008e 65igRAlh AahdReAuiaIiRg ibA feprresponding
cofSF@&Vf £ head of said user, a projection shell mounted over the head

portion ot the well-being chair, and a light modulation system as defined
herein mounted proximate said head portion and positioned to project the

enre : . ikt insi ik DRiRE
B s T e ety the color
copnpoitient aGypeindignaly aneaulingrienmemistensityveraniagetes andi g color
h oar i L . o Agige
P P B O el Kool by a
comespoading theodetatad signpleheshalighbdseduladion pigpieeaiso includes a
o ianal , ¢ Ll ins] o
o RORTEISEIEIART, B PRI (SRR RIS W, e
medetiationgearryater hgingriorcesprisaiaativmwityifefighb aedntatenitastproviding
ai omuLising. ovigl ity of igh jection
thgeﬁmcgeag%%%?f Shial (g&gqub. Y 3UHIAYRORT GURERdHEPNhBEISCtRRIN Low
Frequency Oscillator (LFO) generating an oscillating signal, and mixing means for
mixing this oscillating signal of the main LFO with a base signal, thereby providing

the modulated signal.

The system also includes a control unit for controlling each of the modulation

devices so that the projection zones create together the dynamic patterns of light.

The system above could be used for a variety of applications, 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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to generate a colored light in a corresponding projection zone; b)providing

modulated color component output signals to each of said light
WQOssjaciisn devices, comprising: i) generating said color com@DIIar008/000806

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 ii) for each of said

f di Si ratj 2 ilati [ '

o A e P e o S Brejetitn shell

motittecheie He iead ipastiongabitheenalyisoddahaincandduligsy modulation

systpRla @l iraialng rriih i YR AAGALSR dRY6Es ot dAAABE ositioned to
projection zones create together said dynamic patterns of light. W o

projeus/ i3 sEBPEPrEsaUakrGh shdamicapedierascefnighl dnsidstisaid projection

shafPect of the present invention, there is further provided a method for
manufacturing a light modulation system for creating nonrepresentational
dynamic patterns of light, said method comprising the assembly of

InSSREUAIURECTIRA GBISARARIC AR UTHING IS e I0'8IE PicRided a

plurality of coloredlight projection devices, each being adapted to

sygtarardig\dnglardeagmeanraioiieisnidiag pleastbrenose heaslighg auser, the
. ) . : i :

i O S R o e

usglerédigidoniadsdationr wsigsanendeiingd: brieins ilomavaiesing the headwear

implement and positioned to project the non-representational dynamic patterns of

light inside the projection shell.

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

generating non-representational dynamic patterns of light, said method

comprising:

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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iothe corresponding colored light, each light modulation device

comprising: a light modulator generating said color component output
WGNsIs easording to an intensity parameter and a color para®&Ter A2008a60806

one of said intensity and color parameter being controlled by a

corresponding modulated signal; and 1pa modulation generator for

generating the corresponding modulated signal, the modulation generator
Inbféggr@aﬁgg'u}ﬂw CaNA %QQ@% S prdQERAUEREARS there is further

modulated signal thereto, said modulation generator having a main Low _
prevideeacnetbsitlafor (neEmfactiveingfylighbseadiiationgsatany fengrgating non-

" - A Al of: . o

e SeeL oo SCBHSAL IR qosembly
of elictspnictamiponents eApallened gedaoning e funstivat ehe projection

ZoneﬁrS(ﬁgitr? [%9 ﬁﬂﬁﬁé‘@f%@l{ﬁ&? RSt benbz &Ceatdppemy Ml apted

another aspect of the invention, there’is provided a method of influencing
the riergeneatetensIpreddighbinrateeesRanging dyeiesliaxgeBRig the

o o At SR UGNE Y1 BRUICBS A B BiePatacly Eithected

pre Ined combinations of control parameters selected
to geerehtsaidUighifrodulation gieyigeidasa sinsresaaneine\Aryestisg.device for

laxati ; o0, i _ _ .
ﬁe?@ﬂ?@;w%% rEQHm%ateBlB%%?ﬂg%fr%ﬂﬁaﬁ t QiiRIRABY Hhodulating

ing the nervous” WO 2008/131553PCT cAzb%"gooosoes 8
systdhediarreanendingrenleneg dighiaseshdighdmorstatiomedayigraPraprising:

exposed toétl ﬂ?trﬁ'ﬁ QLEICIyEHBRIIRG RbIRT BRI LB AN Wutput signals

system is also provided. In accordance with yet another aspect of the
invention, trRaeordmetiergndniessity Pararaptaniantdethoalor paramglere at least

nervous sysiem %&%Bﬂ}i%{é}}éﬁgPQﬁH‘%B]SrPﬁB?&%QQEfﬁahg'geeﬂﬂﬂ%ned by a

generated by a light modulation system as defined herein, usi
predetermiresrespinaing nosiuldiedsigamngddrs selected to generate

s O BRI AR T g oo

effects: relaxation, stimuldtion, mood st ilization”or .alancm .100 _
features, adsignalgéBeamaagsiéiianogensgratonheingoinapaursteation with the

understood ypan (2adling G RGP HHEHARP I SHERIISIEE" YERAPTHHERSS, saic

to the appended gs.
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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is BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 (PRIOR ART) is a
graph illustrating conventional stroboscopic pulsations. FIG. 2 (PRIOR

WOARTY/is185graph illustrating conventional light modulation pul&ativas2@8/000806
FIG. 3 is a schematic diagram of a basic LFO. FIG. 4 schematically
illustrates typical LFO waveshapes, 25kIGs. 5A to 5C graphically illustrate
the effect of the variation of the duty cycle parameter. FIGs. 6A to 6C

LR IE3R (VNS LB PN SR BHtRAER) dt
sy%\f/%ﬂ?%/ﬂ#féﬁ?&@/ﬁ&% 08/6%%%06 9 FIGs. 7A and 7B graphlcallwose °

atjlpastaeaIf sHek@omebod RfipfusneiBg e aNRUSSYRIeR S a'%qcﬁ’éov'ded
8A to 8C graphically illustrate the effect of the variation of the oscillation 5
mode parameter. FIG. 9 is a schematic diagram of a light modulator FIG.

In ararrsianes withasbdeaaihes aspast PluhebYSRbicR o farihge provided a

thElSpedkits ﬁé%néf'?rgﬁﬁf@rfh@%%g B amiinatip Et@dﬁtﬁ@ exposing the
oscnlatln? %nals with base signals. FIGs. 12A to 12C graphlcall

patigst 4@ lightdaigiecions serdiatasbiyia ligh IB%@HIFI‘&EN?g%@F%{T‘m defined
hétBiltensity PpRsdeiEiflined 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.
Other features, advantages and applications of the invention will be better
understood upon reading of preferred embodiments thereof with reference to the

appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 (PRIOR ART) is a graph illustrating conventional stroboscopic pulsations.

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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FIGs. 13A to 13C graphically illustrate the results of the combination of a

LFO oscillating signal with a color base signal. 20FIG. 14 is a schematic
wbhok theigsam of a light modulation device according to a firse€mHazlionenes0s

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

vi e e ; ¥ : ) | _

FI%"}A%% g%%ﬁgg\%[&ﬂr%gggﬁgg%pective oscillz&ﬂ%ﬁgfstpgrﬁfﬁge shift
pagametern-Os of FIG. 16, and the resulting modulated intensity signal. WO

2008/131553PCT/CA2008/000806 10 FIG. 18 is a schematic block

diagram of a light modulation device according to a fourth embodiment of
Fifhe. BAstmiBeveraphically tlustatestenefiesicob itk uriiptan Afathgnescillation

' vice according to a 5fifth embodiment of the present

invention. FIG. 20 is a schematic block diagram illustrating a modulation
set made-up of three LFOs. toFIG. 21 is a schematic block diagram of a
FIl9hS roorulaviandevins ASRoAghArABRYIBBROdIment of the present

invention. FIGs. 22A and 22B are fespectively top and side views of a light

modulation system using five projector groups that are linearly organized.
FIE T8ty e EdiBr YEAhEORh RSP T IAIBrR khémm%gnwwm

using twelve projector groups that are circularly arranged.  FIG. 24

shows the resulting light pattern from a light modulation system twenty 20

FIBYOIF198 HOLRsAkiR ARG PAC IR AN AN AMbiRation of LFO oscillating

signals with base signals.

m

FIGs. 12A to 12C graphically illustrate the results of the combination of a LFO
oscillating signal with an intensity 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. 25 shows a well-being chair equipped with a light modulation system

according to an embodiment of the invention. 25FIG. 26 schematically
walllustasessthe field of view of a user in a chair as shown in FIBCREARIE/000806

27 shows a relaxation room equipped with a light modulation system

according to an embodiment of the invgntion. WO

2008/131553PCT/CA2008/000806 11 FIG. 28 schematically illustrates the
Flﬂf'qgfigéﬁ%aﬁéﬂ‘?aﬁg%ee&é tﬂgg%ﬁ? 8f 2 HGAE WRRANBRIHRFEMRB g to a

with a light modulation system according to the present invention. 5 FIG.
fopdh ambpdigasitnithecpreseniiayaitiog chair according to an

embodiment of the invention; FIG. 29B is a view of the inside of the
projection shell of the chair of FIG. 29A. DESCRIPTION OF PREFERRED
FievtD s meshematic hieckniaganosf @ lightawdulationide viggmecording to a

ﬁmgg?m&%mﬁéogbﬁgghmi?ﬂg?n'there are provided light modulation

devices for generatin ated color component output signals adapted
for use by a light projection device, for modulating light projected thereby.

FIE159 3L 2/SeHumAtE HIgak 'H%%;‘f?éﬂgtﬂﬁﬁ DIt & dihde-up of

projection devices projecting lig rent projection zones, 15arranged
thteeldafdsnon-representational dynamic patterns of light. In the context of

the present invention, light modulation is understood to refer to any

variation of the intensity or color of the projected light which repeats

Fl&xcaidiagtechereaticdriartedipatam obaightimpdulatiotasavics preatiding to a
siﬂﬂ%%géﬁ%%?ﬁ?g%?tﬁﬁewﬂ%}misﬁﬂ be effected in a lot of different
g ulati

manners. Light modulation devices and systems according to
embodiments of the present invention may for example allow a

FREPNSIRAGHHPEROANGLERRER QY19 and side views of a light modulation

system using five projector groups that are linearly organized.

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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intensity, which can be used to generate subtle pulsing variations. The

depth of 25 such pulsing variations can be made so small that the
waeswstisgsesfect is barely perceptible, creating a gentle, shimrmemirga2008/000806

vibration instead of a brain-hammering flicker as is done through

stroboscopic pulsations. Such subtle pyjsing variations with such reduced

depth are also safer to use, since they are much less likely to provoke

FI%C.’i?@@%ﬁgﬂﬁiﬁéﬁhﬁ}ﬁgf?g}ggﬂﬁqiﬁmﬁ\%ﬁ/LH?%@%IW%WT@W e')'ygé(sj of a user

perceptible, a new mode of interacting with brainwaves can be attained,
wedaiiog geg9lesemoBpesh wibRODEARodelativBssstonhassoiding to the present
inVaAgY 'ted light with particular qualities related to brainwave frequencies.
Embedding pulsations at such non-invasive levels results into what could
be called 5 a "psychoactivation” of light. For example, it has been found

Fl@%@bﬁégtﬁe%u@éﬂeé% fé?%”%‘ﬂi-%_%iﬁﬂt%gi?té&%}ﬁﬁ\ fls 3@ MR-iment

a zesty wakening quality, fine pulsations in the Alpha range (8-13Hz) are _
ofgbadsi@ntinni diiRing?Bisl@ Mieweotitadosidenahive msaachiesaefiof the chair
Q;i_rg@g\qe and inspire creativity. Of course, the present invention is not
limited to such applications and iolight modulation having a different effect,
or no effect at all, on human perception may also be considered. In one
. p : orvice Wit e
Dgﬁu@mﬂﬁ ﬂ%ﬁ%ﬁ@%ﬁ?ﬁ%ﬁ gms\q:gr%!aﬁis deteremi\ilned

Inbpenesdance kuithivagare froreedinionts cefudney PIRESRIHBVEGHRR: there are
prfSRED o hiba 4GP UERBEI Y PErRNRRD MEIUNREE: BHlol Gomponent

Sin € an average continuous source. Genera Ing . i
outpyitesiyoglse acieptednfanweedpylsolightoprejeation rdepisgofarsroadiating light

rely. visual s, igh an f be, dri :
BB T E BSOS RSB 8
sevepleightaptpiegticassievice® pejeingeligntidmpediffenent. Bisiertion, zones,

arP3h @3?8§?ef§té%8ﬁ’-‘?§3}@§@ﬁ¥t%ﬂa! ﬁ@ﬁrﬂ%“%‘é&‘f&%%ﬁ@ﬂﬂ'e

continuously connected phenomenon e center of this range (at about
1Hz) sits the threshold between what can be called in perceptual terms

the fr ney, ti ns; il is ar '
I s BT e, ARGl R BB & reter o
amevariatisoof dhelntensityherwalor tof heoprojeaiaditightivéhign sepaats according
pha le (fime p ' omai i ' :
o R b EAET IEERIaRd E e Y BTLA0H 28 Tesired
efféotydhisr rmoddiativorcahligheffieatsddesi il offdifierentynisieoeesly
considered to be part of the scope of the present invention. WO

2008/131553PCT/CA2008/000806
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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13 The term "light projection device" is understood to refer to any

component, module, system, assembly, or the like which may produce an
w@eeasasligiit of varying intensity and/or color. Each light projeRtitiCa2mige00806

used in the context of the present invention may be embodied by a

plurality of projectors, each 5 generating and projecting light of a specific

color and superposed so as to create the beam of light of varying intensity
imBUE°the-ArbatiRiy Ojﬁsqmr VHAd BAGHRIEG TrEATREs SHRRIE PN o0 BiSinwave

color component output signals. Alternatively, the different light
frequepeiesnts of the beam of light could be generated by a single integrated

device. 10 The light projection devices can be realized in a variety of

ways: they may for example be incandescent light projectors for

Enalbgdding o pagtiensrahssieh nebinvasivpdeyels reydifiato wihatseikd e called
a ;pgéj“ggﬂt}é%ﬁmlbﬁﬁa& RIGHECHRSH &8 amPBldN HIRLRr BEE folid S SHgHt softly

on areas. The incandescent light 15 proeectors and/or LEDs may

shimmeringlad ippoengiesrimdher&siantanggo(f Yzt Bagaszsilewakening
qqgg&m'ﬁmﬂsmﬁ- il Rﬂaﬁét¥Bﬁ§é3f(§9’FéHE31%@rﬁéfé'&@i&écaﬂé’erelaxing,

clude RGB video projectors and LCD screens controlled by a

whilge subtigu sitoratieppniginthe theetatsangsigiftdcHzd tae riffidige@nd inspire
chQWi@?m()ﬁ)QWEQ ULRU! 519881 TAd¥RfoRMPAdEh ey %Pigﬁﬂﬂeéf%ns and

signa ch together control the intensity and color of the light projecte

lighy thedigatiprofavig @edifiesent efiectnmioumesiactiat allearchbnan perception
msgra&%nsgtc%iﬂaa' (8Ff embodied by R(t), G(t) and B(t) signals,
C

rresponding to the primary colors red, green and blue of a typical RGB
scheme. Other color 25 combinations could however be considered

|nWé‘ih‘é’%H@?gg&%gﬁ@%ﬁﬁmgwqmm m&@%i;‘-ﬂfbr{: ¥ REHUPP'S: range of

more sop s cana e made to control four or

abaute! S toorheuehBBlitzg TheoiepatdimitefdigHasigaisdgtaeniagd by what

. of visihl , | ' tar Wi f '
s O S IR HRIOR et i e oS R inat he eve
can thenysinly rpameiTaisakens whigtoAopulgiagiight:inespasingly Ueokedke an
| - ight '
o S P A D R olever o b
ofdotentsh JR pupas e odinesdltas. puelyvds ialriests l bhght seunessmcean for
f | | FOUL-G -
RS Y fRER YA Otie U Tre e
linvibidithis drequesayltiagge roorespandscty Jolugh\Spnigadycle welemiowle. Below

ofETBESHR S0 A OB B o S sl

cqniinaouslylgsnnectalGiegeoananhikt ithebesntgpmbiivisatangs (at about 1Hz)
-0biai i ed colors,. thisyi [

S B B R FlUe  URBELIF SI 0,480 S reauency
argnbiowndemanisiglaseithativaso ablevecdbipraviling roeivedolas conifigshesbrations

B, I e AR P SoE for the
braiodidaescive thesadntntheconstiiverfcpbases; efixaaghlcsyfde dtioregperception
JSRESR MR R NALBRVE e dsSEHRAR IR EtRly 1B OBt Rifin 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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Referring to FIG. 9, there is schematically illustrated an example of a light
modulator 30. The light modulator 30 combines a light Intensity parameter
WO R2082WWitsRa Color parameter "C" 34 and an optional SaturatipOTpeA2NSE0806

"Sat" 36 to 20 generate at least three control outputs 38 with intensity
signals for primary color projector chanpels. These 3 input parameters are
respectively equivalent to the "Brightness”, "Hue" and "Saturation”

e f Color Model" N+AS rdd SV R W.
Trﬁ&%ﬁrt &(})@;%Ic?r}lﬁ{g?rﬁs&v%m%e Sgerﬁm’g%j{t%%\? I\}Igdhla%)rtgssﬂ%erﬁgw onent,
mpdulernaysiempeasaembibilar tthe tikaswbioh iy HEedkces avcaesoef light of

v 'ﬁt%%@"@#d?ﬁp‘@qw.tﬁ%@ﬁt f?élﬁocbgﬁrgg_@fir&n RGN Gdidin the context of

generated by primary color channels’is ined over the same
therqeesent sinkesdionyandyg heosorbesied hikea tMbIRitthefpekiesters, each

U . Of g O PEGHMIYYLR BLLOW create
g gamglljﬂf,@géﬁgjeﬁj ﬁ/@#@épﬁ%@f\é%lﬁg T (ise(:c(?gbrilof%?r1 exartr%}lgwbe visualized
thevideane efdigirof @aryires intemeity afceg!oidgashn sugh projector would therefore

T Og5igp AR BNEYE Sl ERO A8 Mmatively, the

reég&g‘gd%%%%&ﬁfé é}oénﬁ?ﬁs{%r&lﬁngter%%ﬁa e de I'Igélairagg, Austria). f y,'
diffgrenl light prolapopenigseintbenbaan oprhighincesldrdecaanetatad ReR single
in S{éqqﬂﬁw because they match the spectral sensitivity of the three

tyéis of cones contained in the retina of our eyes. As mentioned. above, 5

other color schemes may however also be considered, as well as the use

. i "Nri " , i t H
A SRR Sl o e VR B iy may for
exampiénbevincandestent lighteprojretarsnforniargessrale fniestion igreas, LEDs
ingSEPRted it o0gelee, b 0T LR B 1R SARNSIEIS RN areas or
inddightnipeajastars: ifaenkirgers¢aslopriestienerarengurdieel dorasdgscent light

) ) : : ) ¢
prOfEE{O cSh BER L DR CRRINE BN s 1eahgAang o the
outjrut Gigealg tfctitylightamaedeiatica . detvices. Still other types of light projectors
which can be realized include RGB video projectors and LCD screens controlled

by a video modulator responding to the outputs signals.

The modulated color component 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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15 range of the Color parameter 34, referred to herein as Grange, is

arbitrary; in the following examples we will assume Crange = 128. The
woang16fe Color Scaling functions output is defined as ran@aty (Lar008/aa0806

1. By a visual phenomenon well-known in the art of colorimetry, mixing

Red and Blue 20 primary colors in varigys proportions creates the

sensation of a continuous color scale which extends beyond the blue and

ob‘f%l‘ﬁ%}diﬁkf&ﬁr;ﬁv FQOWeQd)egﬁW'@rQEHUQJ)‘Ié’Pé‘QWé\F& RACKIACIRS this often

at the opposite end of the rainbow. This is referred

ressilis inear @usivhecheutt, unrturatednyellonismes.chioReafp-selRs fRYGB Light
M quasisty 'tﬂ%p IBWA GHGIE %rf@%bm@e"&atﬂﬂﬁﬁbr@ﬂﬂ%%t@ ﬂﬁe Yellow

e rainbow, a |n the HSB Color Model the Hue signal'is given a Circular
smmge nemqltm IBONDFR Etgtnfmlﬁai@f%o&m%% auMip t@@@M@@Ponent

f
coZﬁ@ne 3 sogﬁat tﬁwgﬁﬁéh%i@&aﬁ PoPdiRE FUORRGEBRBIUACHAESTange, since

r signal C is proportional to the rainbow s fP|i)ectra
Vigletricanioot thsnpropety wbiained iky mixiaaa vpiblenpsimanngairishe @n RGB

sfﬁérgo REHRY Ee&%ﬁ%%m rérméil?éé“gﬁﬁlﬁﬁﬁ)ﬁ’wgeﬁd Red colors,

betwee agenta an is given the Color signal C range 100-12

this/ip fady/iekis aviageaia Tovshinaisus rather than igue Misdelator 30, each
of the three outputs of the Color Scaling functions r(C), g(C) and b(C) are
multiplied by the Intensity signal value through an appropriate mixing

Generady speskown Merious lemhoatimeiiseob lighly mpduatipre deviceptaroviding

o T e R S SRR e Bt o
arpachsnktsed hereimweaci ofitheriliestsadenithialyt mmﬁylanamﬂewmmludes a
"d,ﬁgcﬁg h%‘?:% Y&%&%ﬁ%é@ﬂgﬁoﬂ Hhet SO0k i8S for ¥aF of these

components will now be described in detail.

Light modulator

Referring to FIG. 9, there is schematically illustrated an example of a light
modulator 30. The light modulator 30 combines a light Intensity parameter “I" 32
with a Color parameter “C” 34 and an optional Saturation parameter “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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Scaling g(C) Blue Scaling b(C) Color obtained by mixing Red, Green and
Blue components 00 100% 0 0 Red 30 50% 50% O Yellow 50
WO 2008/131553 PCT/CA2008/000806

15

representing visible colors, as specified by CIE (Commission Internationale de
PEclairage, Austria). In typical light projection systems the three primary colors
selected are Red, Green and Blue because they match the spectral sensitivity of
the three types of cones contained in the retina of our eyes. As mentioned above,
other color schemes may however also be considered, as well as the use of a

different number of “primary” colors.

In one embodiment the Light Modulator 30 is designed to generate saturated
colors, i.e. pure colors of the rainbow with minimal white content, in which case
saturation is assumed to be fixed at its maximum value and the optional Saturation
signal “Sat” is not used. The output signals 38 will therefore be determined by the
intensity and color parameters. Saturated colors are obtained by using the Color
Scaling functions shown in FIG. 10 for each of the three primary colors: r(C) for
Red, g(C) for Green and b(C) for Blue, with C being the Color parameter 34. The
range of the Color parameter 34, réferred to herein as Crange, is arbitrary; in the
following examples we will assume C,ange = 128. The range of the Color Scaling

functions output is defined as ranging from 0 to 1.

By a visual phenomenon well-known in the art of colorimetry, mixing Red and Blue
primary 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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WO 2008/131553 } PCT/CA2008/000806

16

In the Light Modulator 30, each of the three outputs of the Color Scaling functions
r(C), g(C) and b(C) are multiplied by the Intensity signal value through an
appropriate mixing function 42, shown here to be mutiplicative by way of example,
to obtain the three final color components signals 38 Red, Green and Blue equal
respectively to I*r(C), 1*g(C) and I*b(C). The range of the Intensity parameter |,
which we will call l;ange is arbitrary; in the examples shown in Table 1 below we will

assume lrange = 100.

Color Signal “C” Red Scaling Si Zl?ie[?g Blue Scaling Coé%il?g?éggdazz glli;i:ng
value (€ g(0) b(C) components

00 100% 0 0 Red

30 50% 50% 0 Yellow

50 0 100% 0 Green

65 0 50% 50% Turquoise

80 0 0 100% Blue

100 50% 0 50% Magenta

128 100% 0 0 Red

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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Magenta 128 100% 0 0 Red Table 1 In applications where the Saturation
signal is desirable to generate visual effects with more pastel colors, for
weExasipiesihe Light Modulator 30 may implement a 15 functionCaddh2g0ai000806
amount of white mixture, i.e. equal amounts of Red, Green and Blue,
inversely proportional to the value of Sgf, while scaling down the three r,
g, b values to maintain constant overall brightness. The range of the
Saturation parameter Sat, range .s Sat rangearbitrary. A value Sat = 0
results in white color output - with r'= g = b independently of the value of
Madwlatiore ganerdtairange results in 20 maximally saturated colors with no

InVﬁ%teflIP{%%@@%WE&W%@@%ggﬁﬁ@?%%mgﬁeﬁH@ﬂggnﬁf?féo@csﬂé‘f least one
present invention where the optional Sat parameter is not implemented.

Mol 208/ genessewih2pasiooesds mpdulated signal. The modulated signal
may be a modulated color signal, provided to the light modulator to control the
color parameter, or it may be a modulated intensity signal for controlling the
intensity parameter. Either one or both of the color and intensity parameters may
be controlled by a modulated signal, provided by a corresponding modulation
generator, in a given example of a light modulation device. Several possible non-

exhaustive combinations will be described further below.

Each modulation generator includes at least one Low Frequency Oscillator (LFO).
The embodiments described with reference to FIGs. 14 and following will give
examples of how the LFOs may be used alone or in combination to provide light

modulation of varying complexity.

Low frequency oscillator
FIG. 3 of 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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Modulation generator In the illustrated embodiments, each light

modulation device includes at least one modulation generator which
Ww(proekicassa modulated signal. The modulated signal 5 may bRCI/CA2008/000806

modulated color signal, provided to the light modulator to control the color

parameter, or it may be a modulated ingensity signal for controlling the

intensity parameter. Either one or both of the color and intensity

FregRREJEparaRYeRe GRINBIOR Ab R 'Rade! 2 ad gt QdsrRd Pvexample the
corresponding modulation %enerator, in ag:ven example of a light

: gh
follauighiRsialee\Reavemsieralgiuasr Hom- Fn BarAMeisE adbiRsisasulifnt LFO
fré%ﬁjéﬁégf' gg furthss elyv- Each modulation generator includes at least

one Low Frequency Oscillator (150). The embodiments described with
reference to FIGs. 14 and following will give examples of how the LFOs

may pe Uﬁﬁj’-ﬁﬁ{ﬁ‘e %Wﬁggwp}qgg% to provide light 15modu|ati%g§tion 1

varying complexity. LOw frequency oscillator FIG. 3 of the appended
drawings, illustrates the schematic structure of a LFO 40. Such LFOs are

THEIRLEHNRIE D iRkt selestrPRiE e Hen Al syt lhsing/decreasing

synthesis, and as such do not need to be described in detail herein. Their
onareglanePer deingramentdestainent pbvaniinyviiy Adangeset didndacahz for
F oymBesgf 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

Tﬁpﬁfgﬁgaﬁﬁ%&&a@{%@%@réﬁ_ RS2SRt Sidpar it range of

preferably optimized for light modulation purposes, and as such some of

0 e 1ROfbrofithgnaminat opigting migé@rﬁibmﬂaarﬂfiﬁq{%_gmﬁlﬁwlmmihal is set

atS95g¢ ﬁ‘)@%@ e RARATYOP SRS ReReiRd NEFENENGsed for Intensity
frequency of the oscillator. In one 30 embodiment, the frequency is

medidatienwithinna reyetypicially beisehdm teabdensityl FangRdlange Of the Light
. ; opdi isual: . .
MEHIIITA aBekB80bdTe) Rt alndR ! RS 78RR rolation lnurina

806 18
will typically be set to the Color range Crange Of the Light Modulator block (as also

described above).

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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Frequency parameter will preferably have a logarithmic scale. For

example the following scale conversion between the F parameter and the
woesutaitsEFO frequency FLFO can be used: 5F = 100 + 20 |GY{TFCAD()8/000806

log(2)Equation 1 This results in the LFO frequency set at 1Hz for F = 100

and increasing/decreasing one octave jper F increment/decrement of

twenty, with a range of 1132 to 32Hz for F = 0 to 200. 10 The Depth

parapefes "D” setsgthe amplitude of the output signal, within a rapggtfdh 2
to 100% of the n(’)’?ningﬁpgsperar{f%g signal level Inominal. If, for example,
1,,,,m,nal is set at 100, the range for D is from 0 to 100. When the LFO is

for Intensi IR0, ARG | edRtERSitypicall
WAE B SR8 R T s tpsahiadt i cal

seits tesdPfor Thetodefail aesmalovaivg: fan Fpmayybr set dotdomsulting in a
RS feAneREHSE AR Magdidairnibers. (BA. iredAROFRY. Beresults

aveshape parameter "W" selects the shape of the osclillating signal from

in @ 3avesbaper4h comprassrd Rebhusen S6MRALE A0 “lavpicyhiiajprigasing R
ad I FNRVEENUERATR SNRUTELhENE 50 SBmBraYsed iBBEb’e&f?‘é%gﬁ‘i’éiﬂ%eat 100%

wave, ramp-up waveand ramp-down wave. As will be readily understood
levsi.one skilled in the art, other cyclic shapes are also possible, and result

in different types of Fighting pulsations. The range of W is typically from 1

to the total number of available 25 waveshapes. The Duty Cycle _
ThexSynereetrR pasamieted § csete Srensysyrietingfdhewaygneycig as shown in

FIBLEA IbEE S eq(idPc thé A OF iR 'Y 8ING AR RPN BL INGersus the
perl\cl)éo;lé\_'tpos' ’(t‘ia' e spent above the Wa\l?g| (r%id#r:?) Versus theeynega?f\(?e
dqwntigaing perpdriocrgoording taithe &Jwineieauationave midline)

according to the following equation: WO

2008/131553PCT/CA2008/000806 19 R = Rrange * tpoS / Nos '

tneg)E quStiagn 2 WhéfbisRhtage" determines the operating rangeEsfuation 3

parameter, and is typically
Where “Srange” determines the operating range of the parameter, and is typically
set to 100. The default normal value for S may be set to 50%, resulting in a
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 ty = 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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set to 100. The default normal value for R may be set to 50%, resulting in

a 5 symmetrical waveshape 46 as shown in FIG. 5A. Reducing R as in
wO2@s88183ults in a waveshape 48 compressed between sedranta 208960806

level, while increasing R as in FIG. 5C results in a waveshape 50

compressed between segments at 10Q%o level. to The Symmetry

parameter "S" sets the symmetry of the wave cycle as shown in FIGs. 6A

7A S e T eS8/ dRRUPgend PR BHUR YRR 16 (HETRRETS defined

down-going part according t0°the following equation: S = Srange

astrise | (trise tfall)Equation 3 IS Where "Srange" determines the operating
range of the parameter, and is typically set to 100. The default normal
value for S may be set to 50%, resulting in a symmetrical waveshape 52,
as siwPigmds Glof. /Radacing S as in FIG. 6B results in a waveSAHptiau4
accelerating on the up-going half, while increasing R as 20 in FIG. 6C
results in a waveshape 56 accelerating on the down-going half. For

InvFAGestBpaaveth tribas-Dtertia % Ofdyahawityrespenidoangye 50 of FIG. 7A,

W p he s r ramgler IS tReanin i M °o =
ref’n%%%?ﬁe%éﬁﬁg %%R;ﬁ(? Rngn% Downoi/%\}/ﬁes %ﬁs%iﬁ%%q&ﬁﬁe%% +" 360
90spddiel rasgresfof the Pripangimetavds typicaltfirossbtaidel).S =0 and S =

100. 25 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

Tlus;ﬁsiallatiuaaldlngmIpalmnmehe_n;‘iMF(Oerﬁrelwdhengtaﬂ'u_Imjandtitstoapihg of the
SRR 8 2 BB SRR Sl
gereeniang risgeutRangigniabras) shaso fior &G RAvwayeld x| thiyBreievean be
SSHRANE RET SST LSH5R 8 S st move
activiited” byhseRings MShift, fortticls alowssstiapipied dke Foscitiatioge Ontiget LFO is
stg?)eﬂé%q%tqggﬁi%%dfegstaﬂed in one of two ways: either by setting M = 0 to restore
the free-running mode, or by setting M = 2 to trigger the “One-Shot” mode, which
lets the LFO run for a single full cycle starting from its current phase point, as can
be seen from Figure 8C. Other possible variations on oscillation mode include a
“One-Shot” mode 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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In FIG. 7B, wave 51 has a t _offset = % of tpenod with respect to wave 50
of FIG. 7A, resulting in a phase shift P of % = 25%, which can also be
WOoRHiemassdo * 360 = 90. The range for the P parameter is tymcalgAeoon/@0806
to 360. 10 The Oscillation Mode parameter "M" controls the starting and
stopping of the LFO's oscillation. The kO is by default in a free-running
mode, i.e. continuously generating its output signal as shown in FIG. 8A
_ 50+ th i : N _
i cr LTRSS BN I MUAAEHE. i Jolbg et show
exampbascofrovseilkagsnsionakcan be ised adpmad)itedhipdsiBtarted in
one of two ways: either by setting M = 0 to restore the free-running mode,
or by setting M = 2 to trigger the "One-Shot" mode, which lets the LFO run
binatigniwith blasegiganalrom its current phase point, as can be seen
. , Ot ; o i el '
Ag'gnmé@ﬁ}ct{tﬁ:ﬁ%d@\}wt aﬁus?i%%ﬁgﬁﬁgiﬁnpc%sﬁn%a%d a "Or?eﬂ%hot" two m?m
parardetecsukinaventesLEe fGase dojessitie hor@ndotheciaseGolor “Cp” which
; e
o S Oy ahd S e e et
present invention. For example, it has been found advantageous to use

Inﬁ%ﬁ@ggﬂ%%m%ﬁbﬂ]%{ \ 2 Ut 20 RaUN ALY R M Sneters are

WIN1

ereinabove. ameters can be added to enhance

ustallyzsmbifadsbilisiplesagistiéonted rnyltif_dieabemdﬂliﬂlgtth@w&em%rcan be
o AR SR RN, s bRt hen e o
sigaabriletensity tanigGoteshiuisess aTHifeskoliegrebinmiiensimeihodsigericantly
oA AR ES oe RSB i B Ber v

effetone or both of two main parameters known as the Base Intensity "Ib"
and the Base Color "Cb" which generally define the static base intensity
and color of the light projection. In traditional modulation systems (such as
The wstitiptitg signa), freraagivenatd 0 hs@ilyraymibineambisgdpwith the Base

iti r myltiplication. Whj - [ .
R e e L R s ol igner.
and Color) uses a different combination method significantly different from
traditjonal ongs in qrder t iinize the ease of control over visu :
15 Ttrffé“ﬁ’é‘éﬁlgﬁﬁﬁ] Si n?al 30%&;? g‘;'i?)‘@??ﬁFO "lifo(t)" may be combi?lﬂ'é%%v?%ﬁ S
the Base Intensity signal Ib to provide a modulated intensity signal in the

Trﬁ?sll?ﬁIYé'?%Waég}ﬁEination 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 Iy, 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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‘combined (t)=Ib* (1 - ( liro(t)/ 'range) )Equation 5 20 This intensity

combination operation is for example performed by a multiplicator 64
wampesizesd schematically by the [1-X] box.  The results of RGIE/CA2008/000806

combination is shown in FIGs. 12A to 12C, with an example 25starting at

FIG. 12A from a static Base Intensity Iby= 80 (assuming ‘range = 100).

FIG. 12B shows the modulated Intensity signal obtained (combined) when

Nlatjng.siggad lip havin FeTas] e indPeRiRdRnee v
FI?(; ?’!?gjre g}g@ar{;ﬁgpe nge%)%ﬁﬁ%gvmeéy Oa[%aggﬁgaclorﬁ)irﬁ&ed W:It\ﬁ theVlng 2

trigpgidaovavashapeandedoerthsenpe ofd RO dihwiriose yayipgPetyeen output
vaiov's {her sere RsHnREnGEhhe'Base RaALIRg. signal lifb having a

triangular waveshape and a Depth range of 100 (therefore varying
between output values 0 to 100) is combined with the Base Intensity. 5

A&x&ﬁ&é@ﬁ%&}i'yiﬁ” SUER aarnteRsHYiGPRBIRBIORIBIEtRREHHAR LEie Darth Depth
parameter directly corresponds to the intensity modulation depth of the
pasnkien dijrctyitpotrespends intheatiiansiyptmediatiandiaatit afythe resultant

Iig\f/ﬁ:fsaégﬂewwwnﬁ B ORISR @Qﬁaﬁg{imﬁ&%mmwm Base

similar at any Base Intensi urthermore, this combination

Inteasityd andhitersfore fssesibing srapoetippally med-yisualvdsimiiasiat any Base
|ngé‘rﬁg{ﬁﬁﬁ‘?&.”r-*{EPtﬁéL%%r\éa,'%M&@{%ﬁ%ﬁék’?ﬁeﬁ%d’%ﬁmﬂa@éﬂ@%%ssibnity of

and however many LFOs are combined together. Alternatively, the base
clippingithesieprabineg intensiyiepentie maimunrange wjuaiuhateveswalues are

"ANGEn A% AU T WS she S bIHER @RLfation 6
“%?éfﬁ%es%ﬁf& com %Jgéy)gi}@%e%es cgu%d be considered, such a
summation of the base intensity and the oscillating signal, or a subtraction

Alf’értrtﬂfti%ﬁﬂ,laﬁj\%g base intensity signal may be time dependent, in which case

equation 5 above may be rewritten as:
lcombined(t) = In(t) * (1 - lfo(t) / lrange)- Equation 6

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 C;, in the

following way:

Ceombined(t) =( Cp + Cito(t)) modulo Crange Equation 7
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20 signal from the base intensity, or a subtraction of one-half the

amplitude of the oscillation signal from the summation of the base
wornenssisyaad the oscillating signal resulting in an intensity osela{oxR008/000806

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, Irange]. 25 Referring back to FIG. 11,

in cases where the oscillating signal from LFO "Cifb(t)" is to be used to

B TR RIS SR ELCon e
sumatiednvalicalwpi thereewiantlyatie dalis Gihigthedange omide Gaie- This
cofink 'owwé%dé ?@gﬁ%&&“@%&g‘gﬁot RiFAIAP SrobE961 THE Color Wheel:

combination m e circular property of the Color
whehdble whrmiatiosuafitveoiaolor srxcetsis hiceelos fiapgeldt sinply, falls back on

a ?UHFL ! lt%{?@ﬁko?ﬂtﬁ@%ﬁgbq FHRIRBIGP damuhiettion 'UR&AR6N is for example

combination operation is for example performed by a modulo summation
pesforneed dfy sy minsidiedsstharaticoatienyentcs My mbelizedsehamstigalysby the
[+ rBlagpation is shown in FIGs. 13A to 13C, with an example 10 starting
rom a static Base Color Cb = 30 shown in FIG. 13A (corresponding to
yellow assuming Crange = 128). Fig 13B shows the Color signal obtained
h 9 B8R - ANGUAT WaYSEN3HEHH Bxample
T e%]ﬁarg%g%ué%g&éﬂé%m gr?ﬁd I%;vit t%wggst‘?g'gﬁor.{%s can be seen _ P
sténdimg-f®n 2BstaticcBase Lolate € hetvddeshanoviraidb|iBA- IiGoresponding to
ows. t odwated C signal obtained when an oscillating signal Cib
yeﬁ&‘f\{n%%%ﬁhéjyﬁ‘%aves )ipe and a full Depth range of 128 is combined
with 20 the Base Color. As can be seen from Figure 13, the color going
from, yellow all the re d foldi war | h
F'%oﬁ‘g"uéo %?E)%Vyastigpﬁ? \éﬁé/!é?va@ ﬁe%ﬁ#%ﬂgﬁ’?&sg ﬁtﬁ; ?3 Iﬁth&a%@\\ggf lﬁgﬁ?)é&%al Cro
havireeh Titengalar waveshajmnandtaddepdiscebge ahbldsatiombited With the Base
epth, parameter 25 to directly cor. opd to the r h
AR SR R RS R T L
bleéminates 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.
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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WO 2008/131553PCT/CA2008/000806 24 Ccombined(t) = (Cb(t) + Cifo(t))
modulo Grange.Equation 8 Of course, other combination schemes could
whoetnsisitred, such as the modulo 5 subtraction of the oscil GG 52908(H00806

from the base color, or the modulo subtraction of one-half the amplitude of
the oscillating signal from the modulo symmation of the base color and the
oscillating signal resulting in a color oscillation centered around the base
color. Still other mixing schemes include the simple addition of the base
color and the oscillating signal, or the simple subtraction of the oscillating
1Csigeaddidm (Be(basEedidr matdatGregmodulo operation; in tHeddatien 8
cases the combined color value is clipped within the light modulator color

input range [0, Crangei Examples of light modulation devices 15Light
Ofootussicthiviwshicationscheren o wt bednaasidesethsHaleAsAhevmodulo

su%?r‘%éﬂ%ﬂ ?gﬁtéegs@g “E)rﬁgltlgﬂﬁfﬂé B5RE"REHs '{H?%ﬁ%lﬁ Q¥traction

evice rst illustrative embodiment of the
of woecmlintrengonplituddigitthr dseitlatingesigp @ gmmtbie deeduig summation of

thEnB%?t% P éﬁ}ﬂw@egg{:ﬂ% FPCHI fa?r?ﬁméerﬁ %“%EF'BQ@#%@% centered

according ot tensity pa or parameter "C
arouscpaha:ltuase;a@pth&mt@tbay guxmges@hmassmqbdnetbas@mnhae&dltlon of

th%?%l h&%ﬂ%rt atlon ewc? %gtﬁﬂé]l”%ﬁj{% &@@Sﬂ'&gﬁh%@ﬁé@cmatmg

udes one modulation generator,
mgvtabfmratheldraaemmowgbnutatm mﬂiﬂgmtl@thé mgaaléaéa cases the

oA S RS IR nce .

Cuvgdl.as mixing means for mixing this oscillating signal 44c with a base
color signal Cb, resulting in the modulated color

Examples of light modulation devices

Light modulation devices according to various embodlments of the invention will

now be described in further detail. |

FIG. 14 schematically illustrates a light modulation device 68 according to a first
illustrative embodiment of the present invention. The light modulation device 68
includes a light modulator 30 which generates the color component output signals
38 according to the intensity parameter “I” and the color parameter “C”. In this
particular case, the Intensity parameter “I” is set to the base intensity lp, 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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30 signal 72. The mixing means may include a modulo summation

element 66 as explained above, the modulo summation element 66
wQeeresisingpthe operation of WO 2008/131553PCT/CA2008/00080R@EB/000806

either equation 7 or 8. Of course, other mixing schemes could be

considered as for example described above. This structure allows the

creation of visual effects having dynamic color sweeps 5 controlled by a

eiﬁng%mﬂﬁo?ﬁf"@SS?f@?ec%@@]eéﬂﬁéroﬁf&% 3bhkhifesRelgHing tednsidered as

, there 1s shown a light modulation device 68 according to a second
foeanesamiecaestihedral@v®n differing from the first embodiment of FIG. 14
in that the intensity parameter "I" is controlled by a modulated intensity
signal 74. 10 The light modulation device 68 therefore includes an

Thiaestsisture allawsnthereieationedfivissianaliiastaibaving swnaghe color sweeps
cdRPOHAIY, ordy SRfSEAoGe Brafipiad niRaRrIRe Wit IO,

intensity modulation generator 76 also has a main Low Frequency
Oscillator (LFO) 40i generating an oscillating signal 44i, and mixing means

REE RGNS IR0 aHBRLSI0 i 4 ighe faakAlieR Yuvitanablfaddolling to a
oraer to obtain the modulated intensity Signal 74. The mixing means ma
sepensiembadimsiehefitbea M@Bﬂﬁméig@ﬁﬁéf@ﬂbﬁh@f@éﬁ@ﬁ&%'mt&‘y FIG. 14

in T %@W@Hﬁﬁg a%ﬁ%@ie‘i"% eHRFMEANS, BehedS S ffefisity signal 74.

summation of se intensity and the oscillating signal, or a subtraction

Tht thighisomadutptigmarevieethEbathersforsitymeiudesruaturintersity tgodulation
geg{lﬁfaélgp 9BVishal ﬁi%ggéé]ﬂa\m{ﬁa'tb(é:%m'qﬁ@dﬂ%?'té’(ﬁ%rc@é’ﬁelrating the

sations. In accordance with another aspect of the Invention, a complex

mashdatedointensitiiesignainiénsilyepitansityr metwatioaraersratasof® lso has a

. : i g i o .
A B e P 0] Qe Mating signal 441, and
midngpregansdoratiixing teisescillaling inigndkd4 pithathg, basevnstensityreignal I
L c er cillati i th cillagi '

b e S Nt i TR R SHEaiR may
incigdelanmyltiplicatnbifddparéiomuingutheobRearniior, einaqiatiapids of ficar may

alfé‘%H‘QEOQRPB% %‘%888?@8 iW%‘?rFéP%QiH&%%&%%@QBQrPQE"é{-summation of the
base intensity and the oscillating signal, or a subtraction of the oscillating signal
from the base intensity This structure allows the creation of visual effects

dynamically combining intensity and color pulsations.

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.
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WO 2008/131553PCT/CA2008/000806 26 In some embodiments, a

complex modulation of the intensity and/or color parameters can be used
wae@smbisis simultaneous slow and fast modulations. Two LFESIaz42608/000806

example be given distinct predetermined frequencies selected in a proper

range for this purpose. Two different beg equally interesting types of visual

5 effects are obtained when modulating light intensity or color at the lower

In ng‘rféeoéiﬂ%\ﬁﬁﬂgﬂ?s(' & TeHIpheREMGENALOA % ane Linta i) hishdbr color

requency range (i.e. rou hly 1Hz to 100Hz). The lower frequency

parangetess waniheusedsiagam wwm%éwa%daf?ﬁhmﬂw?tions Two
LF?%’V%??? f&‘?eéd'(ﬁ‘?{ II'ech?aglpéﬁ'P%ﬁﬁ@?ﬁeﬁ@%ﬁ'ﬁ?ﬁ%ﬁ‘?@&ﬁ@ﬁ&é@%ected in a

ht effects interfaCing with 10 brainwaves. When using a single

propey f@@@@fh@n@@@%@ﬂ%ﬂ%ﬁ@hb% RabAly Jptaisring g of visual
eﬁ*ékt% 33@%&91 8 'RReRS ALANLENG TigMSntdIRRIO: UbRk ISikalivswer LFO

ments the invention combine two LFOs for either intensity or
fregienmotangsoi sunietohly hedwee Ai§ théanehtizhand uaher LFO frequency

ral =Y ﬁ&ow gmg* eesetistisfferts Wikdasieghensy irdecreantden siow,

pe Impose 15 slow sweeping variations. This capablllty greatly

sreptintighhewerps thatramheieds yecanniy wigaris theehyseful for ambiance
offBBRLI2HA1R PG elrw%%ﬁéwm% dWRRGE CREMRINERLEOSIRRIMEEMY  with

operate t rou e frequency range of 0.01- 100Hz, in practice
brmemmagwmmuwm@mgiejb‘b@i@é@tﬂyefemmwy@ﬁ@wpmwtlons itis

oA LTSRS08 9 s e v

ilusteativenentodithentaefsihe paramiées: combinshtwnddis)safeorithek intensity or
cdia ﬁ‘?ﬂéﬁ&ﬂq?@%ﬁlgﬂgl SPbbie © é pfg{&g%ntlﬂ% SinRIRSHEGH hiB§ration of

ase color signa e complex mo tensity signal 78 Is
bqj,bnmmedafylgmineéfwty nwotmmsargbmmavee‘wunnmasn%umm)osed on

g,%p%rt afh%s &Cmt?%)ﬂfé fgbg%?iﬁlﬁﬁrﬁ%e %bthf visual

ase S|gna y a mult e or other mixin
effeetmgeiﬁeeateddhmghbtindd@nt sipehulladicneprooassinddhilgtingerinciple two such

oA e B A P08 s o 001

100t srcpradtive mbeweatlm’s dfbetsomr@cusumﬂmaertﬁdthetnctmg one LFO

toJFE IR 0] IRH R A LR 0 dRd L P Y R408 ) range.

ppI ng mtens y sign
2008/131553PCT/CA2008/000806 27 Ilght modulator intensity input range

Rg%errm ?cl %hqé”ﬁ%?%on%ﬁgwnwlgt | ?]ln;rggi\% Ftngﬂ\}gntH_r]:\ghere the

gener e a slow mo sweep e itiona
m@smynpdeaemst ‘1I’item$1Qntmﬂadatbrprm Qbmpiwamoeﬁmgd, uiteosigh signal 78.

Idb I
T EIEh BRI G ol RoTRieh 10 MHALBEES olh Sufal T ARE comolex
mivdoldte@intensify sigmalal ¥ i€ generated Mwmmﬂmoetﬂdhnmganerator 76
I
R G T T2 A AR B A e s e
witmbtioeliBase, thteosity p@mhdsebwﬂyrmolt:pimatbe 6dnalrhblg @r other mixing
m%% g'%{g%oqggﬁﬁ 0’358[99?61&0 g\n%omg t'&gnﬂﬁ 3&3 W 6‘cnqqaa\rc\d|t|onal

an addition , respectively generating s ow and fast color
osnmaulaglm@wahmmﬁomm@ddmogatéiﬁﬁth@l'baﬁsmmmrmtytmgcaﬂor 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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FIG. 18 shows a light modulation device 68 using three LFOs according to

a fourth 15 illustrative embodiment of the present invention. Two Intensity
waonookiiatisss LFOs 40i and 40i' are combined together and withCT8a2@08/000806

Intensity Ib, forming a complex intensity modulation generator 76, and one

Color Modulation LFO 40c is combined-with Base Color Cb, forming a

simple color modulation generator 70. This structure allows the integration

. pf Colgr modul tlon |th S|m sIo t
iof), AR 1 D AT e e B B R EREFIFE, the main
LH@Od@IiaiB)rusledlde @aaeca’lelnag stow fmumdujatramv@mmomﬁfeetsbf wigereas the
sen in Intens
| oD i tes o, IsEa GRS L b Krects),
altlﬁim@tlﬁﬂ@l r ré@sé@o%@é%wemmme@mmlat&ddrBaBelty signals
Calor C rding to, mixing means.w dulo
obtaingshig %’ég'ﬁs g)‘(ﬁ%%ésa ?/‘e!”tﬁ’éhﬁ%&uﬁwﬂ] 1?? 1z, Mgdulation from
LFF@@HWGHB@@D@E&H[@ of Aththeenadwatiborffordftice uadditimhel biikinalone is
sche cQ sidered as desgribed,above. This structure ad
S%’Ptﬁgﬁ%‘x '? 8aﬁ% ’ﬁﬁlfﬁﬂgcﬂl?f ISR {RIg0 J,:j]l?ec? S an%%‘!i%t 17¢C.
(brainwave effects) modulations of both Color and Intensity. WO
008/131553PCT/CA2Q08/00080 In the,embodiments of [i
BHQE\ E{ﬁggf S&iBBd & B%\%?Bﬂregmg]om%e é;r Ratameter only
ccﬂ@dleééthérhml%GOWww&hﬂexlahbdwla‘t@d)mlparagmmeomhhhmg oscillating
Frequ

, Depth "D mm S" and Phase, Shift
SigRBILBUN A TG A AP BN AL o QSR A REAHED SoW and fast
calenirRimteribahitietrreirtansitgitepagest tanledbsevintessith signal.
class of visual effects can be obtained by generating one or more input

parameters themselves from an additional layer of LFOs. In such
FIesNh8tMsREsa light modulation device 68 using three LFOs according to a fourth

illustrative embodiment of the present invention. Two Intensity modulation LFOs
40i and 40i" are combined together and with a Base Intensity l,, forming a complex
intensity modulation generator 76, and one Color Modulation LFO 40c is combined
with Base Color Cy, forming a simple color modulation generator 70. This structure
allows the integration of Color modulation 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 40’ 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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10 the complex modulation generator may include a main LFO generating

the main oscillation signal and at least one control LFO, each operatively
W@msassdsto the main LFO for controlling a corresponding We&fOa2008/000806

parameter thereof. The combination of the main LFO and associated

control LFO is referred to as a modulation set. 15 An example is shown in

FIG. 20, where the two waveform parameters Frequency "F" and Depth

"D" are each controlled by a dedicated control LFO 80. In this recursive

structure, the main LFO 40, for example one of the LFOs of FIG. 19, is
In therabaslimentsdaflight saedolation-devices descringd herpingbayg wifke LFOs

of Y2 AR GANERbh FGEhaR4IOr A GE (Bd e RS IERO BBl R ARsidFafyRiteineters,

modulation on thé main LFO 40. The output signal from the control LFO

thabi)Rieaseaeyd witiaetheith M%@éﬁé‘&nﬁyﬂw%?é%?@ﬂ@se Shift
“PE%%'HW%@{@?HJWW%Q%WWQM@ via ' SacthH1eon@ibllers so that

by a multiplicator 64 or other appropriate mixing means, and the
theseastaatdightpatiesnaraduallyepirl¥esameter "D" for the main LFO 40.
This in effect results in amplitude modulation of the oscillating signal 44
from the main LFO 40. WO 2008/131553PCT/CA2008/000806 29 _
A meyjudasy odrvisiabeffects tramhenabtained Rypaspesaing@Rg REanQre input
, . I o) | .
P I A o, e e S rroodiments,
the-axpraplex metiitationcgenesien MRy Eigkidela matnthe hganeraling the main
oseNAHGH SLRIAUAG G es PoAe oMt @W%ﬁ%ﬁ%&&'ﬁ@?”&dﬂﬁ@&ed to the
Interesting'visual effects. However, other types of visual effects can be
malntaldeQ bipadeint elingd edicateesponding reaveienteatametae thereof. The
< of : ng : - 0
oo e . R e e 0 2 @
mbdulatienssebd by one skilled in the art that in a given light modulation
device any one, two or more of these waveform parameters could be
controlled through the oscillating signal of control LFOs. The oscillating

Aigranipienishehoovnrin FHG. 20y wheliedhea we naveieray parameiassnisgquency

«_efore peing inputted | ' Falfe]alS] e 1= ;
ngé r%g fibo%rﬁ%neBTStgc%n%%ﬁFmié @nﬂgy%de ggljitga(r%%gée?gqo %%ﬁ@lc!_nl?rje %?énln th!s
recuesivavatfoctupsrdinecteaiof irnddinfor examgrieaonerab oL ARMAIG. 19, is
evi rQvide ' ulati Hi

R S PO e s he o
cantadl FiBs BO(R) 201df8AEYeettarsimgoantiplitude. andkefuausniy theodttlation on
thwi}hupdﬁﬁ%a q that a variety of combinations can be considered.

MOtUIAtON sets may be used in a complex color modulation generator, a

complex intensity modulation generator, or both. If such a complex

modulation. rds u f [ ' 0
TARANBER AT SR CFY SO SRV, pramet
is siomphirgsimdttueSeh Base Repthidhg a(wihigle tepiaces iheBepthinarasigter “D”

0 i j . i i . :

oL L AT IS IR AR moons, and o
cambinptt signglahegotiesdtadspih antamateeduetey Mo durildAsCof0. This in
oG TALVRY FPTIRBRHE MYRHSRoRE b AU BMG S 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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WO 2008/131553PCT/CA2008/000806 30 An example of the enhanced

version of the four LFOs structure shown in FIG. 19 is illustrated in FIG.
wQ@208hi$igure therefore illustrates a light modulation device BETACa000$/50806

to a sixth illustrative embodiment of the present invention. In the third

device 68, each of the original LEO is zeplaced with a three LFOs

Modulation Set 5 82 similar to that shown in FIG. 20, for a total of twelve
Frefishtt) i camdiste Bghdmadulatim SFausy- spsfopridteCiriking ameans, for

powerful tool to q?égéréte sophisticated and complex visual effects

exAmpleruisuEl, ARmestsife. 148 5OMNEATnSIONAI PERIRRERl S Fsgauency
parshieterisrRe g RN LLsed4or THisSHaMsLtTERPRefdefléryingsdulation of

other waveshape signals, such as the waveshape signals illustrated in
therscilatipg gignabidJimntbe seaindd 6hdQkilled in the art will readily

understand, the various constituents of the light modulation devices

according to embodiments of the invention may in practice be 15 realised )
CWWQmﬁwnst@réo“rﬁbaﬁélen“ﬁthél?&i@%?‘%r\aﬁ@&ir%ﬂﬁ?%yf@ﬁﬁ Interesting
visUSAWRICR dRvRRVBRY S a/pBte deviaindratrstis aiasessistapeNidydadding

with appropriate software. Analog embodiments, where appropriate circuit

neveRrdigatathmentielsldiasgihernisnl dhe helsprameaissigi the main LFO
hddﬁ_ﬂ ulatiom fRYeR W@'%%%,CHEW%@W@'@WJQ@V@@Ofﬁ"PfSymmetry

igital and analog components. 20 The’light modulation device may be

“Serapddrtpamihit SRy dtswillhaismdersined byogne skiled Bt ashibat in a
giVR AR AR oM HeSRE MPInd) BNOBIEMGE B HBSE AvEreA I Htameters

device may be integral to the light projection device it provides the color

castiehbereentsolipd: igrah thatoseiia B t6i9eahAEGIRHEIH o The oscillating
si%?gl: RS hURIHIPIRS MRy e ALRHUSd SERSFAISY & b dranditHefibefore

ion, 25 using a variety of communication and control protocols,

beingginputied indhveimaiankiid. Jroporigiarnativaiprasediatiag signal from one
c%@ﬂ%%&'&% RQIPSRIS SEER 8 EaRtBP S dHAHNY bR orm parameter

512. or component output signals will often control power

of dtienenainvHiEiOwiRirongat divenkes ightvaiationsn eevidebairievisrs provided
e@%ﬁﬂ;ﬁ%ﬁf%&?fﬁiﬁﬁregB‘cﬁﬂﬁﬁgsaéﬁatfl@&iI}Pyt.he case of small LEDs)

ands of watts or more (eg. for large incandescent projectors)
depending on the light modulation system implementation. WO

A RRISIST R EERE 08 St b i kg e 0
ofdhegrayiosscfobedigenthtRgeskitiad i the wstindigragarstand that a variety of
combinations 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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within variants of such light-control consoles, enabling the combination of

novel 5light modulation special effects with more traditional, scene-based
WA lightang control as supplied by standard consoles. In cRamOA2008/000806

embodiments, the light modulation device will consist of an electronic

circuit assembled from analog integratgg circuits On the case of an analog

to embodiment) and/or digital integrated circuits (in the case of a digital

An;%%ﬁﬁiﬂ?eegptﬁ%%‘ﬂﬁ&%@\%J@‘SH OF G f pthdpaetsOsheWn in FIG. 19

on control signals and outputs for the control of the light projector

is dstratedpionEl®s. 2ighthisfigineothesetera ilssralesoridate medujation device
esfngoé’ég@tiﬁiﬂ‘s;é gi}l??ei|RE§§SHE£‘¥HB&9&]n’il%ﬁf%f%ﬁésﬁreé%\‘iﬁméh!ﬂﬂ In the third

on system for creating non-representational dynamic patterns of

deiigee. Giceapiterfi helodginal QUi sriaradavighe shiRe: pdylation Set
sf&?ﬁil%??&gtﬁgt%‘ﬁ%%ﬁqrﬁ%%”%@tf’o?&‘?@ﬁ;&ﬂ%%%%@ﬁ?ﬂﬂé’wnplete light

projection zone. As explained above, each light projection device can for

mestalativn istructere.giash ef shirecuighispropsareriulinobimreepeisia seritisticated
and'ESARY ﬁ%ltgﬁﬁ@%@W%B}g\ﬂ%ﬂgﬁ’%@l{?@iﬂam same

projection zone to superimpose their light outputs for additive color
synthesis purposes. The light projectors may be 25 polychromatic LEDs,

it ‘&0‘18(’88‘:?.%&@&%@%%%fethﬁiHKguE?CQHQéE W@%geﬁg@e”@é(en used for

however be em y other dévices mehtioned above or equivalents,

illeatratibbe iredtidy appensted ddsawingskindieh wrvaahape wgRAlS lighch as the

rojecti I i i I t of a same
s gEmpey %Bdﬁageb&s%&.
w%gé%o?é}éﬁi‘atlv%elgﬁﬁé%gﬂﬁ tyé)es can %&@%ém any desired
combination. WO 2008/131553PCT/CA2008/000806 32 The system

AL BELARYIRSAPI ANY 000 REd e, A GERERCBARents of the light
operatively connected to a corrésponding projecting device, for providing
mthriatiom deviessiandordiog tmeemaedipentsgfieadnvendommaytire practice be

re(a:ﬂgg %y%ﬁgéﬁgﬁﬁﬁ%t 0 %ﬂ%}lgﬂpt mogﬁle%tdig%ﬁmicgmdime?t, the light

corresp e embodiments descri e or equivalents
mitchriatiort aievicgh hmaydidaéacipléc deh intsfgratadtlindes pragessnoduiiisted with

o 1S, R B 5 A A G lemens
enable the signal generation and processing of the light modulation device may
also be considered, as well as combinations of digital and analog components.
The light modulation device may be embodied within a single stand-alone 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 muitiplexed 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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i0 intensity and color parameter are controlled by a corresponding
modulated signal. Each light modulation device also includes a modulation
w@ensrettishaving a main Low Frequency Oscillator (LFO) geRERGAG0as1000806
oscillating signal, and mixing means for mixing this oscillating signal of the
main LFO with a base signal, thereby providing the modulated signal. Of
course, each modulation generator may include 15 multiple LFOs as
described above. The light modulation devices may also be adapted to
provide independent intensity and color modulation of the corresponding

Altentetiaelighther dightedanuitiarodesisentiiay piajedirppaalietevith stappard light-
p
coBoT SRS i Ut AL VR o SRR G G, Vel e ntegrated

witttintmnantsfoofceunblllg@temhtm‘l thenaobalaeoabjmcﬁle@pmblﬂ%@@cpf novel
lig tth a bec %'Zeé% St ?Qt | S{B% ?@ﬁe fiié’ﬂéilm BRHS Q§é&f O@%e lighting

& con [Thit may e em by a sing stand alone eV|ce
coaﬁmﬂtﬂesuppiqedmstand?ﬁrdmmoiesatlon 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
In ccmmmnmioeniﬂnmdﬁﬂeﬂte rhadightgodutatiem deviae evily stensist raf esnelectronic

. and/orl dulatlond Vi aI I| rojectian
c"&@\;lc%%s?'ﬂ] M & or r'rﬁggqg%ouﬁolpéss%n st%?ﬁt tanrthézr tgc?' bgnalog
emmmmmndlgnabinmmadoutputts|gnatl$efmseeatla iigital embodiment)

so@%ﬁ%ﬁgﬁgﬂﬁé&%&l ¥cu§ é)rHtte |tﬁeR§[@$é¥rolrdﬂtmﬁlffﬁlﬁ&?%ontrol signals

communlcatlo

anDOBHIEToB FE T RIS/ GO Bit pBogectaocoior patymwisntanging from

individual analog proportional intensity controls to multiplexed digital
protocols such as the lighting industry standard DMX-512. In some
Lightoodicheatio t‘ns@' mlight modulation capabilities of the system can be

rea enhan usm a number. "N Qf c of ul
lnCaar% é 0N ¥ ﬁyy v%@o Wit ggec& reﬂe1 pr rf]%?fy Lold %}%*\ﬂggroﬁéc Is also
providediaalighs onodplajiecticsysiene. s wikatinde soibezpbesentational dynamic

anc ual effects can then be generated by the synchronized
pai%{ﬂﬁl (ﬂﬁgx‘ﬁmdulatlon structures. io The "N" projections zones obtained

from such a system can be organlzed in a variety of ways, depending on
the epm he pro ctl en and,the V|sual ef ects referred
s DRI BB OISO PRI BV SR being
adbﬁébetpr@ecmgtéoae&dmaﬂjaMt o mcdbmlswenmag:cpmmdmntrmne As
control ch modula jlﬂ?ﬁ eVIce?'Hlﬂ'}] %redeterml ed mann rs%]la of
Bined SR8 NREy IShM GRS YIS Gl SARRIRE  {TgiE @ group
thrwteigh:t qﬁﬂtgéétdhwrbqanmdnyewbw RedinGresEnoatit Blumetl&‘éntbrqectors
arameter "P" availa Ief each modulaéﬁf LFO, shqwn at 17.in F 'ﬁ'ieir liaht
beiad, ARSIl AR A, RS SATE RORRIAAFOHG SU&P&JW&%-- g
odtpet%lyfedjmmﬂimoleotnm gyithediaveinposesa) Mbdulfighh mujeicnms letay be

polieERITG U L RIS LCIBEHG) Qo Wi i B rection

deslicsessmyn diovedelatise @mbpdigte yavetherodevizbby meseddé@x atibve or
be sequentiall advanced) in the succe of Modulati

QAR At nG A BT R A SR e Mo aidre various

I|g$lrtpmjentidmsdeihoesubf ra agipanclig mbovechdatioofsystano mapristhalh tha same
matchlr“gep {ect on

type, or a ively different types can be used, in any desired combination.
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25 Zones. As an example, FIGs. 22A and 228 show the linear

arrangement on a Projection Screen 88 of the Projection Zones 90 from
wahelus Bsejector Groups 92 of a light modulation system 86 PEmicigy 2008000806

modulation Groups. The Projection Zones 90 30may be overlapped, so as

to create continuity in the visual effects on the WO

2008/131553PCT/CA2008/000806 343projection Screen 88. This

arrangement generates a "light-wall" entirely adequate to create light

Thﬁ{é’s%%ﬁ%&ﬁﬁ&sirﬁw%% %ﬂty] SFAGHRIGR OGO asRies@heh being

LFOs in the modulation 5 structure can generate visual effects r_n(_)vin(t;rl
opetativelyheqiopsiadrio cheonasyonding i peRiesting sevirgs Jempraviding thereto

mo%lﬂ‘ﬁ‘ﬂ%%é%%? 88@‘1%80{5%%@%@@&9 Hfo'fﬂlﬂ%ﬂ% vipeal@frEsonding

exploi e later e eye/brain visual system, which clearly
coloriedtligd. left-right polarities in the visual field. 10 To illustrate how light

movements can easily be generated with Phase Shift control of the LFOs,

let us take an example where each Projection Zone shown in FIG. 22A

Eaghd tigitt iswielatigna sievieatdaG eiieseand te morurlicheyembpgiments
de%ﬁﬂ%ﬂ'%ﬁbﬁg Cl)g’xc\“#jﬁhaﬂr%‘i’s'vﬁ}f %ﬁ@‘éﬂf?%%fp Mt nbd @At 8EMR' therefore

_ a _ pa_rameters set to generate a color .
inchgdiiatian fighyinmpadulriare genRtatiomriheol6alerakempRignt cputput signals

acggﬁﬁ e?P:f@ﬁﬁéﬁﬁp%%%ﬁ%ﬁg?e t@dwpp'a}'éﬁ\éﬁ’eﬁlﬂihéﬁwam of the
intensity and color parameter are controlled by a corresponding modulated signal.
Each light modulation device also includes a modulation generator having a main
Low Frequency Oscillator (LFO) generating an oscillating signal, and mixing
means for mixing this oscillating signal of the main LFO with a base signal, thereby
providing the modulated signal. Of course, each modulation generator may include
multiple LFOs as described above. The light modulation devices may also be
adapted to provide independent intensity and color modulation of the

corresponding colored light projected by the corresponding projecting device.

Each set composed of a given projection device and its associated 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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P.C11=0, P.C12 =30, P.C13 =60, P.C14 =90 and P.C15 = 120, the
oscillation between Colon 1 and Color2 will be appear to shift from left to
waoiglusanise Projection Screen 200. It has been observed thaP€uiabalkgér/000806
movement towards 20 the right side of the perception field may have a
tendency to enliven and stimulate the yiewer, bringing him/her towards
wakefulness. Inversely if for example we set P.C11 = 120, P.C12 = 90,

angh%cril) hrot m%éiﬁl?@?ﬁrﬁﬁdﬁ%ﬂgpmg Brag¥tisRaNifieldin: controls

| To shift from right to leff on the Projection
to suittiptexed.digital predacelissHakias éh@?!rgmigaﬂmﬁméwmawﬂw@é-51 2.

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

In sraneprmbedimentsithe basicdightreedwiation capapilities) af thepsygtem can be
= illatian,bet ; log? Wik a\RRRASG
grgﬁ%}%cghn%b%%qu a@rl% M hgt x{(i@é%?{[ﬁ; 1Ig’f?o?gf:%é()gn %?c%g rlll? 200 tov%g(rsﬁs?mu?s’
edieh eapwiddvingiiioowe setihtorempriman solaroiahhafeiecters tediuminate its
oMPP%E&HiH?P%&H&hA%WfW@BEg&?W?Jétléw,"%m?atﬁ@ﬁﬁ Qs A dfigcts can then
perception field may have a tendency to create an introvert, centering

bewgengoated bysbersgnebmrirsicmudes gBall modulation structures.

The “N” projections zones obtained from such a system can be organized in a
variety of ways, depending on the geometry of the projection screen and the visual
effects preferred. In one embodiment, the light projection devices are particularly
arranged so that the projection zones are adjacent to each others; the control unit
then controls each modulation devices in a predetermined manner so as to create
controlled global movements of color and/or intensity in the patterns of light. This
is best achieved by making use of the Phase Shift parameter “P” available for
each modulation LFO, shown at 17 in FIG. 3, as will now be explained. Assuming
“N” Modulation Groups driving “N” linearly adjacent projection zones have identical
modulation structures, let us consider a LFO “LFOx” at a 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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atmosphere. Inversely, if for example we set P.Cli = 0, P.C12 = 300,

P.C13 = 240, P.C14 = 300 and P.C15 = 0 the oscillation between Colon 1
W@ EZeIs3 will be appear to shift from the center of the Projastibe 200800806

200 towards both left and right outer edges, creating the illusion of an

outward movement. It has been 5 obsggved that such light movement

expanding towards the edges of the perception field may have a tendency

rqye i ' i haseSIH
T e T T s
to rreateitight mpgatatiemelieat®nt of shadows and bright regions across the

Projection Screen, rather than movements of color as in the previous
examples. 10 FIG. 23 shows another example of an arrangement for a _
Assyélidbe whhwindlvexaotpiesibelows uphassicaplksaopitarebiéisdn theirmadulation
 allitical Proiection. S 0. th Praiecti A
st B el B e e PRI Pihes amay
honizehtalieasarEngementagsshemniisn 5iossiddheand B2B-aaadheiadyantage

E 24 sh I A 2-dimensi r :
of A B SR B g R R e R RIUAA Dietasystem,
whichritesely prioviizas deflggitt pojitieRiote Risualdield designated as
"Projection Zone #C-R". 20 This type of arrangement can be further
extended to 3-dimensional installations which would include a number of

TaoRHoigtraten Rovdight oouefaents disnibasily b gerenaied Ditharibasenaift control
| | ¢ Fonit | . ; _

or ST oGRS U0 B0l BIBERIE I shown in Fio

22iAstaithtR2B . ialdrinern byteaebivdutationsGritiuge handng dbemeidelatianestructure

shier/ RIS PYRIGRICR 2R QISTIABIIRIEN  £BAaHS RIISSHRY fBAulation
other interesting ViSUAl erfects can still be obtained with nor-over apping,
LFDbCAly atistrivitbe CPrpjamimetém et YoQgenerate a color oscillation ranging

R R HRSRECTICAR001000608 36 AP JYMORSI SRR EIG o1 £0 C1 in
eac In"a light modulafion system’ can have Up to seven parameters
MJBUIEBSN"BIOUR“N"S: “P.Chd. AssuksingnarithaaelrangeuiBtian Gb3p0isdwe set
odulatio uctur ittba@fjmpe ~INifg" of LFOs, the total ber o
P?f—% Eagm t'eﬁiz'P_ith%q!c{i be coﬁtr?)llé ih ?e’a‘?:ﬁfN?n?jadMoad%aaﬁ:b%ﬁu%{sz 0%, the
osisilldion Hetweien Colo N irakad) Gdior2owill dutdbippe ars torehidiuignsHeftiarright on

i K S A1 B A SR gt oweras
théd nig o siteunites piepeeptimidisldfnay’ have adetdédadyiicantivigiodmdtsiimulate
thg \r/?éj\ﬁgri,sbtn%?rﬁ%r%i(renq/ﬁ%lrt%wards 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.C14 = 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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Pmg = PIfo Pmod = 7 * Nifo + 2Equation 10 15For a light modulation

system with "N" Modulation Groups, the total number "Ptot" of modulation
wWparesnatess is therefore equal to: Ptot = N * Pmg = N * (7 * NROTFCA2008/000806

2)Equation 11 20 In systems with many Modulation Groups each having a

complex modulation structures, the totg number of parameters "Pm" can

become quite large. For example with a system of twenty Modulation

ing t in; =20 (3 532 £ 2hFo _

At R, B O e W R e 28, R O 2 300, P.C1s =

246f2)PirCdame300c andtdh € be ifTpike wsdilstiombetwean felerhstdrfeier2 wil

b AEHEN b ‘%ﬁif?'f&gﬁ%ﬁ C.é@rﬁ(? Oﬁﬂ{éeﬁ‘n‘ﬁrﬁb XH%&@Q&?@@G&%BM& both left
zones, which may eac?ueve [Jy organizing the modulation parameters

anih tighysaitep gdgesandeatingripehdiusionrafoanheutnard sneieement. It has been

A . i ; ) ; ) ) _
orfS TR RS RIPHTERCR ARSI LIRS BOg R Bhroepion
fiephraayetaveesidendencs tiGtoeate, amiektedieds diogllatingraimespbate| Similar

y y : T _
e AR AR AR B i lglen 2ocs
wilhee@utbial aecapperenitmheaninid ofishadenscapdiright @gignaracross the
: i : el : ) :
P G e et ST S REiRLog Qlehpies.
are not 5 limitative of other combination methods obeying to the principle
f ' lobal | of lation G '
AR S AT A AR RAAIE HE I Wi wwete
Maodisletion Grloessyf spitaifie Nord phajiecti@roapsa16iFculaxaonpdligticals Projection

Sc?ge?\'cbe{ Oal ']Y\ %Cl)g uclggg!n t'?\%rg‘(‘w&%% ﬁ?ofgc%grqr}%%%u eét\'/%na clockwise circular
arrangement. For the purposes of modulation control, this arrangement is

considered to be 1-dimensional.

FIG. 24 shows an example of a 2-dimensional arrangement for a system with
twenty Modulation Groups. Here the twenty Projection Zones are distributed in five
Columns “C” by four Rows “R”, and are designated as “Projection Zone #C-R".

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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system with "N" identical Modulation Groups. Each Modulation Group "n"

has its own instantiation of the parameter "X" which we will designated
woxisma wil therefore have N individual Parameters X1, X2, PCANCA2008/00D806

now define a new "Global X" parameter designated "XG" which will be

used to globally scale all of the 15 indiygdual "X," parameters. The specific

scaling method will depend on the parameter type: we can classify the

vari 0 tion. ters lnt four ' ,
A B R R readR LA MR IREcR S ihave up
to MaripbBismetersFE PRraiaterR & ueiand-"MX Asspminp'each Modulation
Group uses a modulation structure with a number “Ni,” of LFOs, the total number
of LFO parameters “Py," to be controlled in each Nmg” Modulation Groups is equal

to:
Piio = 7 * Nito Equation 9

In addition, as previously shown in FIG. 11, the Light Modulator of each
Modulation Group has two additional “Pmeq” parameters: Base Intensity “l,” and
Base Color “Cp". The total number of parameters “Pmg” to be controlled in each
Modulation Groups is therefore equal to:

Pmg = Pito + Pmod = 7 * Nisp + 2 Equation 10

For a light modulation system with “N” Modulation Groups, the total number “Pyq”

of modulation parameters is therefore equal to:
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 “Pmg” modulation parameters a new

parameter designated as “Global”, which allows the simultaneous control of its
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matching individual parameters in all “N” Modulation Groups. Various methods of
combining the Global parameter with the individual parameters of each Group are
possible. We will describe hereinbelow some illustrative methods which lead to
visually effective results. It is to be understood that these examples are not
limitative of other combination methods obeying to the principle of allowing global
control of a parameter for all Modulation Groups with a single Global value, while
retaining the functionality of individually offsetting values of specific Modulation

Groups.

For example, let us consider any modUIation parameter “X” in a light modulation
system with “N” identical Modulation Groups. Each Modulation Group “n” has its
own instantiation of the parameter “X” which we will designated “X,”; we will
therefore have N individual Parameters X4, Xa,....Xn. We will now define a new
“Global X” parameter designated “Xg” which will be used to globally scale all of the
individual “X,” parameters. The specific scaling method will depend on the
parameter type: we can classify the various modulation parameters into the four

types shown in Table 2, each with its own global method.

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




10

15

20

25

30

x Oscillation Mode "M"  x Light Modulator Parameters: Intensity "I" X
Color "C" x
WO 2008/131553 PCT/CA2008/000806
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Global Scaling may be realised in the following way for parameters of the

“Multiplicative” type:

X for Modulation Group #n = Xg * Xn / Xrange Equation 12

by way of example, let us look at a typical modulation structure composed of five
Modulation Groups as shown in FIGs. 22A and 22B, each composed the 3-LFO
structure shown in FIG. 18. Taking for example the Depth parameter of Intensity
Modulation LFO #I1 designated “I1D”, we will have five individual control values
(one for each of the Modulation Group) designated as “I1D,", and a Global value
designated “11Dg". The effective value used to control the LFOs will be given by:

[1D for Group #n = I11Dg * I1Dp / lrange Equation 13

Assuming for example I11Dg = 80 and 11D3; = 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 “I1F”, 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 = 11Fg + I1F, Equation 15
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WO 2008/131553PCT/CA2008/000806 38 Global Scaling may be realised

in the following way for parameters of the "Multiplicative" type: 5X for
WOROORIIEIERS Group #n = XG * Xn XrangeEquation 12 by way 8t@&xamie/ 000806

let us look at a typical modulation structure composed of five Modulation

Groups as shown in FIGs. 22A and 2288, each composed the 3-LFO

structure shown in FIG. 18. Taking for example the Depth parameter of

ASSRRRGY FdP MarvadionrdE Q B Segipnaded 106 wehuié haredieup #3) = 20 +

individual control values (one for each of the Modulation Group)
10@e§i§139ted as "I1Dn", and a Global value designated "li De". The effective
value used to control the LFOs will be given by: 11D for Group #n = 110G
*1IDn 'rangeEquation 13 15 Assuming for example 110G = 80 and 11D3 =
Sinee gndesenkrd-proxiavsiniie TrsUsRRIpRAraBeterss jogsiithoe, the addition

of FlethrarrId R R EBreshibrds fo o winmprRuten Riraaietuehtievalues;
~ 20"Additive” type: X for Modulation Group #n = XG XnEquation 14 Takin
in thissrxaprientheisgivddesl fieanrney selfe i (idumbehis meyitipliessby two

(I%Sg'ﬁ?pegﬁllt'ﬁ"’iW"aﬁV@ff@?fﬁ/éi‘f?e@gé B APAE R NEOMERCE RIUP#3. It is

Modulation Group) designated as "I1Fn", and a Global value designated

to"perupterhthatrdtavealtarrativedmetndref teing-aJinarp & raeiemey parameter
wdS'BroURENtTAY Be' prafdr RN dpply the Multiplicative method of combining

global and individual Frequency values, since human perception of pulsations is

more attuned to a logarithmic scale.

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

X for Modulation Group #n = (XG + Xn) modulo Xrange 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 + Cbp) 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 Xn is equal to default X value:
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WO 2008/131553PCT/CA2008/000806 39 Assuming for example I1FG =

20 and 11F3 =100, we have 11F(Group #3) = 20 + 100 = 120. Since as
walzawitsesbpreviously the Frequency parameter is logarithmicP€zCaddisanosos

5 of the parameters actually corresponds to a multiplication of the

frequency values; in this example, the jpdividual frequency set to 1Hz

(11F3=100) is multiplied by two (11FG = 20) resulting in an effective

frequency of 2Hz ?'f#ﬁ@o%l%%%lfbﬁg%@ geGbe noted that if an
near Fre

alternative method of using a li uency parameter was selected, it
may be preédseble to apply the Multiplicative method of combiningaugtisya 8

and individual Frex%p o\@}ﬁ%f' Fgut%umagg‘?rception of pulsations is
e. Glo

more attuned to a logarithmic sca al Scaling may be effected in the
following way for parameters of the "Modulo" type: 15 X for Modulation

— + d i i ..
T (RN RRE SOl SRR RSB Hivoua
paiiametéidobl \biliteis(eet fir discldefawit valuelandreavisgp)eep the Individual
jgnat 'Chy,” b ' "ChG! '
oA e AR BRSSO 36 esnape
parameteb WV Gbspeniita s heiggEn(agorsibpasvessionkigdatdhenvdaveshape

ool BRI RO USRI S R pave e
indhaguad gtibeedonehdoiokasmeivihe fddedutatiene Srotiedesignated tase’l1W,”,
an%oa Global value designated “IM1Wg". If 11TW3 = 1, the effective value used to
control LFO 11 Waveshape in Group #3 will be the Global value 11Wg; if 11W; = 2
this value will determine the LFO Waveshape and the Global value [11Wg will be
ignored. This Global scaling method facilitates globally setting discrete parameters
with a single Global parameter, while preserving special individual settings for

some of the Groups.

In the case of 2-D projection zones arrangements organized in an array having H
rows and V columns, in addition to Global parameters “X¢” 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”, “XR;” 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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if Xn is equal to default X value: WO 2008/131553PCT/CA2008/000806

40 X for Modulation Group #n = X0 else:Equation 18 X for Modulation
waERR@spHEes3 X, 5The resultant functionality is to have the Glolpalp@sanetsnsos

override the Individual parameter only if it is set to its default value,

otherwise keep the Individual parametgy as is. For example assuming the

default value for Waveshape parameter "W" is specified as being 1 (e.g.

' ) i t Nav, : tepsi [o] »
o A A e PR T o & (e we
willdnaseeh of the Modulation Group) designated as and a Global value

designated "ITWG". If I1W3 = 1, the effective value used to control LFO

11 Waveshape in Group #3 will be the Global value ITWG; if ILIW3 = 2 this
N (@railpdédd i éRbet LIk BryvalERbapd Hid)tmodwn360alue 1BEmatian 19
be ignored. This Global scaling method facilitates globally setting discrete
parameters 15with a single Global parameter, while preserving special

whiet/|dBal isctin g3labasvalaafanthe IdiPsH I fasasamamatep bj&ids its value
foPRY ﬁ{rgngﬁ?fﬁrg C?@@Q'IE%CHT f@‘qﬁ.@/ ; ving H rows and V columns,

in addition to parameters sirable to further 20 define a
number H of "Row" parameters "XRh" and a number V of "Column*

Faﬁfgg{f&q%'?&'ggato facilitate the separate control of global horizontal and

ts. In this case the individual parameters "X" will be
In scaientibpclenitiplarathesicspectos e inxemioandhece s, prvided scagigod for

AR gy ol o SR CYEE TE R o efesctational
dyoamim spatternsenfy Nghduldinen Gethpd aincludes ithelGassembtereiH electronic
coﬁ?go\r{e?tss g%;ble 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)
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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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
wO0200813iaking for 30 example the case of the Phase paramete€{desirnos/ @ss06
being of the Modulo type) WO 2008/131553PCT/CA2008/000806 41 for
LFO #11 for Group #3 with an individugl parameter designated as "11P3",
we will have: 11P(Group #3) = (MPG + 11 PRi + 11 Pc3 + 11 P3 ) modulo

360@@%@ Igd}ﬁtﬂ?ﬁeu]éﬁ R&Gt 'éénﬁoﬁﬁwgﬁiﬁa%”&fgé_m%&algﬁbﬁ) RRRfces so

para I'is its value for Row #1 111303 is its value for
Coluthat #3e prpiectivorzanancieataiegaibaraaid dynaatichatter)seef tight.
the invention, there is provided a method for manufacturing a light
modulation system for creating non-representational dynamic patterns of
It lightoThe rmetristertudbstirenys appispridtelcarethes cof@ssembling, building,
iRLP . rady '
P e T e oy o eparting

frarorthe scopmgithecotesentimyemtinmding a plurality of light modulation
devices and operatively connected each said light modulation device to a
corresponding projecting device for providing thereto modulated color

Appligadiens output signals for modulating the corresponding colored light,

Gf@%&!ﬁ%&@&@“gﬂmgg‘é'ﬁ:ﬁe‘FﬁQ‘Bf'?Hég gfgéemhhwmt FSARGE 3 thod for

hent output signals according to an mtens&y parameter
geaetading bopaeprasentatiteaddynamic patterns of light. This method includes:

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.

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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one of said intensity and color parameter being controlled by a

corresponding modulated signal; and a modulation generator for
w@ezivsrexinggthe corresponding modulated 25 signal, the modHaiarh2008/000806

generator being in communication with the light modulator for providing

the modulated signal thereto, said modglation generator having a main

Low Frequency Oscillator (LFO) generating an oscillating signal and

in THEIALS i okarb e d ecdltng- PaheidgR 8 Ak LEERE generated

base signal, thereby 30providing said modulated signal; and WO o
by20light 3 188dPlativo A Tes/GonsExamprvigifestiveontrol immeiisive  projection

enfRiHidC2 Whehee theiP SR AEMEe S8 RAldRe BENCHAR 288 Used for

create together said dynamic patterns of light. " It is to be understood that

appligatigneprithe patentiallyf therapputie, RUMePes Shfigjasnwiate relaxation and

seﬁ%W%Wﬁ%'%ﬁ&?@l%oQﬁBWB% BENRiHPeERY HE%@EMiHPmerapeutic
the scope of the present invention. Applications enerally speaking,

areaspeioapplitetignadnsludentieatnashafraicer disestess, iseadaent eftrddictions,
RS A R AU s naion
expesmenta ganeeatecalingoreediaiitieminvalviegmasiivg yisjatizationkehgvioural
thg{ggéﬁ%}grj] rggg;glg%ﬁqllgﬁ&gw%?%% t signals to each of said light

proj evices, comprising. generdting said color component
output signals according to an intensity parameter and a color parameter,

af le id: intensit olgrp ' olled Qati
S'@%J?réij gg(j}%%%tgg%gna;% nbg’e BBDEIN P RO 189 RaRation and
mood lighting, a possible usage of the invention consists in attaching a Light
Modulation projection device and matching projection screen to a well-being chair,
table or bed in such a way as to present the light projection to the user’s field of

view as he/she reclines on the relaxation surface.

With reference to FIGs. 25, 29A and 29B, according to a particular embodiment of
the invention, there is therefore provided a system including a well-being chair 96
for receiving a user and having a head portion 101 for receiving the head 98 of this
user. The system further includes a projection shell 94 mounted over the head
portion 101 of the well-being chair 96, and a light modulation 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 .Iight 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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ii) for each of said corresponding modulated signal, generating an

oscillating signal using a main Low Frequency Oscillator (LFO), and
wQemskisig3aid oscillating signal of the main LFO with a base B@Fiah2008/000806

thereby providing the modulated signal; and c) controlling each of said

modulation devices so that the projectian zones create together said

dynamic patterns of light. 25 As mentioned above, the light modulation

(oPUsHARiSYSIEIBREH 1o S SHON BRI CRLRDBCIHRE IR BURIIRY e user's

contexts. Non-exhaustive examples of applications of the present
heagddHtiothertight ercirstian oS3 is eripetedrnditrruaest iyuch a way as to
_ i e A ) A
B EAGHPERIERRIARR PP GISE SGE IS L e ecton
shiglfl #haay kelmee)snioallyeastivatasklo vl lowaiRstcoyesidhenuser's head 938

WI%QOW&E%S%P%&IO A IQ)WQBQS%%‘F’ %Fhﬁn@eéﬂﬂﬁé‘g LYBFBHGht up out of

stress-related pa es. Visual effects generated by light modulation
histhefovaydmfrsititatetsillingipmtheicbairoasstirovingrebinehits, Avhexample of a
: . ! licar "
S S TICR A R N, the wSpace
medel (RGP Pamadebt OSMdnisioalionrbkigIESiagapasalial therapeutic
areas of applications include: treatment of sleep disorders, treatment of
addictions, rehabilitation of cerebral poly-traumatisms, pre-surgery

FIGrepfshionsating light aojeatianearaare) viewed ficmriherseirieoint of view as
involvingnasitive yisualizali iQural :
oY {EaES B S 1EteRditn SRR, & e XA three, Moduiation Groups
eagle gspetityaconthicken® Bflaxejectechdmdogl inpregueans Qblolidhgechair's
 the inventi s in attaching a L 2
P A S B B R T L U o ¥ice 35
usingafonexamelee ong RGB! Idch)epaoMadiratiose Gréiefd Anlexampiss of suitable

RGBT e 2 TR FEases ol SRR Seicsrdyd £ soun
Kareapivith intedgdattd $YéRedinCiietingpadvBli:ealies chaipded with a focusing lens
such as the PL19825 from Kathod (ltaly) having a 25° output beam. The color
zones overlap in order to illuminate a continuous projection area 350 and thus
enable complex Light Modulation projections with embedded pulsations for the

exclusive and 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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for receiving a user and having a head portion 101 for receiving the head

98 of this 20 user. The system further includes a projection shell 94
wanowsitatsss/er the head portion 101 of the well-being chair 9&carndAR 01100806

modulation system according to any of the embodiments above or

equivalents thereto mounted proximatgsthe head portion. The light

modulation system is positioned to project the nonrepresentational

Li Pﬂh‘a‘&g@t‘i@gﬁéﬂé‘ﬁl&t i@é&ﬂga@@ BECIprijeRtsRehnPa TaFgeeXeaR!Ss order to

ustrated In S. 25, 29A and 29B, the systems include alight projection

gegerateoen¥tanalRtahdabh eftestisnfoniaandelmransbySurgrpiaisetraRcan be
m ﬂj@t@'l’&?%ulﬁ‘lgpeffg&ﬂg”%fﬁ B MEVHIdRIeS e Ha Bl R INRY & more

plurality of projection groups may be provided at different locations

projestiom sheeprsidondietipe visued msstimtilbgy praiastionos witaee anawbecflat, or

oS R e A g e leRdeY o mri

visgatwapressianached to the well-being chair 96 and surrounding the user's
head 98. The light projection group 92 is oriented and focused in such a
way as to illuminate a light projection area 99 in the user's field of view

Anl egamipeppbiputiv A firinersiveysystanmdadhe Sgnser@snaseotyeJeneedegch Inc.
(C%ﬁ%?&é%éﬁ%rﬁ?ﬁﬁ?%h@WMﬁhegﬁ%ﬁrﬁﬁ‘%‘a | Mg rp?%e%ﬂgn. system

up out o er way to itate 'sitting on the chair
8Gagantaiving cuuliipile Aashilatise &reupiagrneretesean outpubdightnbeam 102

P R B BB R SeretL Yo T hameter
of &éangé_r,hﬂmmdmgttaqhmt'k)ﬂbmtroomwaﬁs ardsiscorigiitest atrdtheinclination
olFFAEIRE S087 o8 MR NR AARUR 07 98 SRR abou
2.5m, Such tbadrtherprojemtedesvintageedovarsantigstt of dlectisetkfield 2gziew 100.

. : _ It
i B RCA S 358 AP R M IR AN SEHTF . 2, b
onSthaiseatk cib thedwBoletrdtone A nviak vardgge cof Pidjeetio atarmamdscale is to
I i led with a f ing | h he PL 19 f Kathod
crots Pt WeEaig: 5 i Bl AR b, Tiakiaply Shvinment
wihikimeuatgaredniwitho Lsnpatgrclightaprajdéblicen d ysteneshadittacloedpex higthair or

. Modulation projections with emhedded pulsations for the 20exclusive and
S dRas TSR A oA S oot so
asviel|grevidec hadeeptycreltadimgre aviamitient whesadgib enkbighd ridodutatibth@atterns

massage and light projectigns n?t?1 harmonized in order to create an
ca RN o OIS T e e e el AT RO iepary sounc.
kirsedthetic 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
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25 relaxing massage sequence the light projector can generate light

modulation patterns with slow rhythms (typically longer than 1 second)
wahaoganthse soothe and relax. Alternatively, to accompany arPE€margeeis/000806

massage sequence the light projector can generate light modulation

patterns with fast rhythms (typically shggter than 1 second) that tend to

stimulate and waken up. WO 2008/131553PCT/CA2008/000806 45 Light
MOARAHRRONRIRENS r\‘@’ﬂ_@'%ﬁ%f’ @mdo?%ﬁ}ié%rgﬁﬂ&ﬁ@ %Btﬂfjdﬁ 'r&taurant or

generate environme ight effects, for a whole room. Stch projections
a ban tseareale andnpressiv@dishiendrnonent rvehansthaerranele increating a

dohE-ShApaEF FHQ?ﬁ?tB?naS?B?ﬁHthgtFé ISHAhE§UdRap8e MAieRE e curved

surface may be flat, or 5 preferably it mat; e curved around the viewer so

walls telisestivicas raovietione sereansufeintigbtsiadulation makessudrstting in

rel gigqrﬁﬁéig\lg ﬁg]ﬁt%ﬂqvﬁ%ﬁﬁ@ﬂ?ﬁ by Sensor.tech Inq. (Qanada), ‘
schematically shown ih FIG. 27. In this system, a light projection system io

86 containing multiple Modulation Groups generates an output light beam

: ' 0 lagg ' ickRpIestiog s Ak
L e L P R SO IRt SXBHHD stage
ligbtisgttarhnissiesciompuoblioweartrrmangss: beagigpdheyrepatiggfor the first time

relaxat; hai ' b t ieC :

f ligh

@ Slil?.ll’ acg%%\gle%n%ggéga%gﬁg@]sﬂhgldgﬁh \%tegvﬁ 0. 15%]1';jl hi{sngrgalgtfa% ;f% of light
putsaticpsnewitint miojotalomisike afsidetsimentalt effeats iror @Ehetsansitivenepeople
oMl 1B SRRITANRABRAHANIARSA projection at room-scaleis to

create a more welcoming, open and non-claustrophobic relaxation

environment when compared with smaller light projection systems

L : _ telf i :
MG EES S SRl B S CHuA TIRRBIRE RS Tirate the
threey pammaencolosse( Red|_iGineamodnth fidue) ateablingahightibadylation effects (for
i h of g : : i
A L et AL S M BEE SRR CARSIEETIE Supely)
Alteranatplely e seidodistapdaadesiafziratioiondight prajectors of suhittargpawer with
N H ) . i h _ )
Re, B A B EL TR L3R BB SRS SaITe Biotle S8 Minguiation
Grothe rpmajgxtian exaanphanisasbitrany witimivemypfcsack MiodulationleGroups can be

ojection surfac igh,can be used as a waiti om in airports
coBf R B L R MO RET Fror et R PIE e Aty standard
pratdodtsnstoas BiKEtE2bedroom into an 30exquisite and soothing light
environment by projecting Light Modulation patterns on the ceiling of the
room. Yet another example is to illuminate with Light WO
A RQHcal apphisRon AR00808 0BG ¥ aridgdef ModylatiennS @ugwituntiating the

a hotel or office building lobb restayrant or g bar, to create an
Wil ST AR R 3O A SRR AR AR G teate, dance
or douséc stoapmettreemues; agsbowaitin & ltarB3curved shape, and use the

curved walls directly as projection screens for Light Modulation patterns,

resulting in
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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5remarkable immersive light environments. Light Modulation patterns is

also ideally suited to complement existing stage lighting techniques for
weieiscipesbrmances, because they enable for the first time aPeavw skaes/@f806

spectacular lighting effects based on the safe use of light 10pulsations,

with minimal risk of detrimental effects,on photosensitive people

compared to traditional stroboscopic effects. Many types of standard

In A P o A S Rf SR et T A S more
freicfaBrtbigded|luminates anchité dhdralilandmatkscarh ey tgpisely . axeaiaadvelperform

gr%oﬁjeatl OLR@%iﬁ%ﬁP%'ﬁé%ggé iy éﬁﬁﬁ%&c%ﬂr%ﬁ%}éé) PWEF U BfSttractive

een an ers carroe aime same spot to create a

lightoy atticosGhers Sopbclighting atrospitdresycanrhecgrediyctnbianicedtiby using
G 0 ' tion processor, typically
L Fﬁ%ﬁ%ﬁ#ﬁe&%ﬁﬁmﬁ%@h%&gﬁ such as DMX-512. A typical

application is to use a linear array of Modulation Groups illuminating the

O RS RS A R I scures

sushasivisfings pitiesids porbidgbed ustngantaysybaprometsially available

RGBT U8 B LS PR Wer o

projgedioie abdiss)agachcomp|deinghiliMuihatednbyffens. Megulation Group. The
/131553PCT 7.1 icatior lightj

o AT SR S S TP ot

coatihimesurbighneéffects. Spreadipgatyenretheeaviwofertroctysduathen applying

o DR e on e o rece i avctve
by using 5Light Modulation to control the lighting system.

Referring to FIG. 28, according to another embodiment of the invention, a system
including a headwear implement for wearing on a head of a user is provided. The
headwear implement may for example be embodied by goggles, a helmet, or any
other structure which may be worn on one’s head. The headwear implement
includes a projection shell extending in a field of view of the user. A light
modulation system 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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Light Modulation can be used to illuminate large-scale architectural

structures, such as buildings, billboards or bridges by using arrays of
w@oimsraisilly available RGB light projectors. The structure's BOT&Ze2088/000806

divided into an arbitrary number of 10 projection zones, each one being

illuminated by one Modulation Group. Z§e projection zones will preferably

be adjacent and overlapping so as to create continuous light effects

Fléorgadémwgeaﬁaeéyams@tw ﬁ’tV%j'&@gl@EHﬂG%ﬁYW&@H“ﬁﬁdLWtModulatlon

ulation effects, 15Referrin 8, according to another

ar@]ﬂﬁﬁﬂtﬁddpobmwmvdﬁtﬁﬁnb@yﬂiérﬁméluﬂlﬁgoé%é&ﬁhe’&ﬂhﬁ%l@ﬁ@éﬂ?'e each
hallP" 1B ERGHRYN o @@ﬁ@réﬁGfﬁ’;yé%e%ﬂahﬁ\;@%g%?frwmeaéwces 110

may for example bé embodied by goggles, a helmet, or any ot er

ershodiedbyREBiEDblohbaovicenaiaraliismead Querthe gapg@laisvidth, each
|Ildﬂ‘ﬁ ifd QJW?\“ @Ho‘??(%ﬁjéngdno% figld Bjoda¥nos Uptisey - 1 I%lade with

0 moddlation sys accordlng to any of the embodiments above or

dlfét@fimmémeshwb ratetiated bﬂ thEBepasitensnpneheutpaidoeam width are
chiBSEH 86 HRPIISF! FaEaRIERF féﬁé’%ﬁ’é@‘f’é‘(}@r B iRt projection

inside the projection shell. Weara goggles and eyesets illuminated with

supi@etgresuliingr other aerlintiPishlight Rreiestiomaseangpiread laianallyeover the
usf&réhﬁem”&%%\ﬁf PHEUELH WEKS GEHAIMEY, SHCHATI Hiel\mfdulatlon

TruVu Omniscreen eyesets from Mind Alive Inc. (Canada). Because they

ermmhgncmfougdt byureekighth Meshiatienl ronieale mpsitdes Bve through a
colThRINMER f'; & oM PRI Véo\fgaol@ﬁfewfﬁht modulation

multi- color (suc t sources for color mo
dexirs/ ealights P@]edmoasmoewammﬂaetqzs Q&cﬁﬁ@ dree us@ehiteibaminate the

L M R RS B projecton

argagyiesaddstryallyuipmrdheitisires Ifighd mfd{@No‘rOQewces 110 embodied
by RGB LED light sources laterally spread over the goggle's width, each
5 illuminating its own projection zone 90 on a projection substrate 112

SunhdbighthMmﬁwmﬁpmgeggieﬁt nategancTate Leanpisxidiuidatighdupaiterns  with
erhSBAU B ARSI AL R BURLIY RS IR AR 8 AU Ror photic

across projecton su ace, resu N a continuous projecton
brammmmmmnmwaisgsenebieldnﬁreumptmmd RbBprecesaas. The

PSR R M PSR SRR i i car

sn@mﬁdaeﬂlyrr&ﬁﬁmﬁbéaaﬁbacﬂb@egat nfothgalightdprijectioiighand potentially

1 d f
AL U BRSO s
Madeﬁabpre@rtmp&al@llowembegmmﬁem of Vight yeiterBsSwdthLigtarally moving

m%‘?ﬂyaéﬁ’g/gpgglg? (ﬁﬁhﬂéﬁegﬁﬂ% é'ég ghﬁﬁu% et étr{n aI srystems

pulsa IOI‘]S erns are na ura SUIt
latenalily mwaMenTrwnnmbth@y msmdaabmiamm mUMehdamde@hand right

po?f%ﬁ%sfﬁ?ﬁh-er%?%f)(/ ItbF% %R}e BF‘e @oﬁ%bpp?cthe visual

component which can S|gn| ican ance ac WEness 0
Inﬂlvgﬁmm@@emhedﬁiﬂ @membupmmmwmempwm caltex in spite of the well-

e SNAEB0RE Bhers Rl feva e Meddgiien Grayps allow the

generation 0 atterns’'with laterally movingintensity and/of color
waves which can be used to influence the visual system's Iaterallty

MBS ol ifoCFRARILNGIY. M RRGRtE At F oML NS S hiBRA9%, 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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25 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
wonrepits sshe well-known crossing-over of the optic nerve fibP€IiAAR@S/000806

optic chiasma. Methods allowing relaxation, stimulation or mood

stabilization in humans or 30animals, making use of at least one

embodiment of the invention, constitute in themselves an object of the

invention. WO 2008/131553PCT/CA2008/000806 49 Therapeutic

methods for treatment of nervous system dysfunctions and of any human

Therapeutic paeibiods feoUteatatent bf Broeds sYsteny fyaWneiarmandeof any
I . : N ey _
2 7S R SO0 SR AR i, kg e
of @inieesh enerembodimenyafriiel inventieystkewisehcopstiuieata themselves an
o g&u&rm gn%ﬂflﬁl?lparameter sets to create light modulation sessions,
ombined with exposure to such light modulation sessions at selective to
rate (e.g. once per day, once per week, or according to the user's request)

CA DT ey O i ssom. o

appevprigtehesiksivencipg tiofis siehtcpabgriedanyeationtos Treaighlight modulation
ti t | . ' ti .
S SR RHE S ACRE 0 SR G MBI MU E W Selective
ratsf (gicdipte rpevalagnanes pecwiaely desatosding touthecesedmaestuest) and
Lof the i ) e '
e R s
thetapeatia éffectsrippndficial ieobemans aranimalsvidgewing thenlighdnpsojections

t ent expanding from the center of the visual field
cr5f B ORI

owar ges have a subtle tendency to bring arousal and
stimulation. Conversely patterns such as a right-to-left linear movement, a

T R e A LD A BRAATAORs o
driéindepropearties gfpadigicbpovjection. Furthermore they allow the control of cyclic
light movements: as previously described, through coordinated phase control of
the intensity and/or color parameters it is possible to generate apparent movement
patterns in the light projection. Patterns such as a left-to-right linear movement, a
clockwise circular movement or 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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25and introversion. The proper combination of all these elements brings

light projections with enhanced effects. For example, light projections with
wenlwdnsetsielaxing and pacifying effects are obtained by usirRCTagie2098/000806

combinations of colors in the cool- 30 color range with brainwave

modulations in the Alpha-range and lefjgoriented, inward or

counter-clockwise light movements. Light projections with enhanced WO

er?ef?géfg}g.léég%ﬁm YROAE G2 VERRHAG! %%ﬂqgt‘gélﬂiéﬂe@csﬁ?dﬂ?ations of
are o ne by using various com Inations of colors i the warm-color
colargyinviita aiinwenlomiatgevaths brainwaewamedytatioasrightheriBatacrange and
out | e liaht <. Liaht orojet . _
iR SRah O, EBKRAISE ond SRR YIOHE BEEfons with
enhaneeddibalanting, anditencadretakilizing uaffentsly earlibg acksingst by using
_ b o . . _
nEHAGIENGButaRE g et S0 TnAOIERF eI SRS he whole
raftiownspectiomawhiclt canyeasilyrhel @btsitight by Jos rexamnie rsptingdhe Depth
ith said balaneing | el ol :
oo LRSI SOMBHGEP (AR R T ange
Cragewmxaroptescaiviightimbyeoteetscioampalibientdtin s aid diatansiagn fightseffects
_ ; T : ) " _
e ) MR A e oI S Bt iented
ansurighfhoiyetitést e or vinwasdoamchabutwaidlato rclBohupsée adid gaaunter-clockwise

m-, ing b cts bgtween prgjecti . E | .
L AR R A B T O
obtathetk hyssriting teeticatunbyparainetesohintensitRescotoromodulation LFOs

f n Hz). o contintously sweepi d farth thraugh a .
to RIS HHE R AR VRN RS U R G eacting to
randotrelqukiagdieat @ffecihdetemion pfdjgbtignopariesns EXawipigs vefybrainwave

enough to prevent hgredom and.captivate the uyser:s attention whil .
RIS BTN VR eSS SRS ke wsing. the
papticjdetiynisamitiosiocts 1I8ohanadmn dRiesionsncanfien asseyn (feBHe) cmratentinuously

complete light sessi Light projections, sessions.cormbini
SRR SRR LR A SR SRR ol b ratnThetng

and balancing effects can also be created. For example, it may be

beneficial to conclude a 20 minutes session using,relaxing light . .. N
MOJSIRIESRATAIRS iR oni e PRl R RS AR e RN gt appiections
whiloh sy te eougiy dovithenadrt shex dorrT gntiocatieatestienusiessilattention while

ossible to create light patterns simultaneously combining elements .of . .
oG SRS U A ROV SSIER: BIGRLorORERER L AR Rypigctions with
subhimddétattsy foiations) pnityecassbinivlgdito 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
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WO 2008/131553PCT/CA2008/000806 51 relaxing cool color such as

turquoise with stimulating light movements in the outward direction.
wEBBEBSitFIsBptimized for casual, recreational mood-enhancingP@SeqAan08/000806

example in 5 spas and resorts) can be created by restricting the

modulation depth parameters to low vajpes (typically 5% to 10%), and by

continuously varying the light projections in subtle ways, thereby limiting

AR T PO B m v

oudplidadicgctioith 20 minutes being the optimal compromise 10 between
effectiveness and best time usage of the system. Sessions optimized for
more intense use in a therapeutic context can be created by allowing a
Seksipes eptivizédtatutataleptidadiona mgodipnbatcBgtisendosigxample in

sr S L A B O ety Ch TR, S R reneters
toctdwr araluesirftypicathechi¥ndg cotdbinadod foyacigtificansiyenadyofgintee light
e, N i : j f f
ofiEeAE MO YT, SHERRBGE AT LR ARt o o
leyebgafiéofes titausgnisaeopidata unations iotQitogF0rmeitautesidave been found to
ool BHEKINE 161 15 b Ao A 0 AN i W B fpromise
belwsneffe(iGicss apdbestdimeiabige @€ sgsteimmonitoring allows
the selection of light modulation parameters adapted to the user's needs

as they evolve. A complete therapeutic process assisted by light
Seasidnstaptivinecbfaisnofe densedesefisuaireragentoqoetextesan be created

iQd .of time 2 fficient to_hay ing therapgutic effect, For EN0
oy St el (R Lo T SRR S prien 39 50%)
thenebyebsiteasaid thaipsiechephlidmdtigipdbrit pentk Sukliusteesiobgecaaf be more

rgg-lz- iglvetntiog is c%stitutedlt%/ the me hoqs of influe?.cina*géle go nerv ugolor and
PrEgISelh BrIcTe Tor reRrERlpRY PAINLANS P Shestitd Al MoYSTgh
braiyese firegasacytedimpindition fordc isiyoifispatepedodasfitméo(itlee more than 1
pres ntaWO 2008/131553PCT/ A2t908/00 806 -
minutej. Such sessions are preferably performed under the supervision of a
therapist capable of monitoring the effects of the light projections through
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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52 invention and using predetermined combinations of control parameters
selected to generate visual effects leading to at least one of the following
wWeH@sts3 rEaxation, stimulation, mood stabilization or balancirR:BOA2088000806
methods of the invention of influencing the nervous system of a user for
recreational purposes, wherein a relaxipg effect is obtained by exposing
the user during 5-60 minutes to light modulation projections with colors in
_ iotify.within: ) . : ¢
R e B BN Slected o
geinerate vistalrefieciodeadiagl b akdedshonmebiamiclowing:adiegts: relaxation,

. ORI ikl ithi éﬁ%@nd Theta frequency range of 4 to
St'%ﬂ%zﬂ%ﬁé%%%?r%%%%@%& Also those methods of the invention of
influencing the nervous system of a user for recreational purposes,
ol ) . is ohiai . - duiin .
TR FRARE YUY FETB DR AR RS B oor ror

reqneaﬁanakaumoaagevﬂmiﬂseqr@mﬁﬁeatdammﬁﬁd@wmp@@imﬁhe user
ddr‘ﬁl@ @-%Y?ﬁhﬁmﬁe%”%"i@{ @WégYoW\#%ﬁﬁb%é'qpﬁho%WEdiRr ajority within
clotkwise di com al

rections, a Ined wit nwave Intensity modulation

thenajoolty-asibin @mgemmarmmaﬂeaqugmnaam biuey t@g:ﬂjojngdav@th light

m8\1; @ﬁi?”!&fe‘ﬁt‘&&e?ﬁ- %Qai:éﬁﬂew&déhﬂg @ﬂfhﬂgﬁa?aﬂlﬁ IR clockwise
influencing the nervous system of a user for recreational purposes,

dinebtiosis andobrhistadailieirigtensityanuhdylatioot s ahajoréy witbipdbmgiipba and

redur -60 mi ' ujat] et ith colors either

il R R AT N
intermed_iate colors lime or magenta, combined with aIt_ernations in

ASH IR A Aae LR RROAn O IS ANV R8O RRRER e for
relaxing or stimulating properties, are parficularly interesting.

re@@esiansdls pamosEs AMESA008CHiBR! REing wHdgtinte cidtimedrbyhexposing the

e ofi ing.the ng M of for.r ati . .

usBt AR R PR o FOUR PGSR FRJBEH SRSRER: in maory

withinrthewaoimatdty 2angardontpssedidietweetuletbapdoyetkionsositibined with

._colors comprised between green and blue, ¢ ined with light .

o e S S e T e v R ik B, Qusipotoviss

directionsvandteosibinadduititibrainwiae é\ipten ity redylatiogerofrjorityd Within the
10a stim the user.durin

o4 R AR TR BGR RE  E B e lfeupranterest

comprised between red and yellow, combined with light movements

R S R MR SeNEIE Yt o
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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15 a mood-stabilizing or balancing effect is obtained by exposing the user

during approximately 20 minutes to light modulation projections with
wW@toss 35539 through the full rainbow, combined with alternatReiEEA2008/000806

substantially equal proportions of light movements having inward and

outward directions 20and low-depth (5530%) brainwave intensity

modulation near the frequency of 7.8Hz. An additional object of the

%ﬁ%ﬁ% *fg}&!.@aa%e ﬁB&é*%éﬂ%ﬁ@do@f.mm MG HONDSYL§8em of a

a patient by exp smgt e patient to light projections generated 25 by a
USR@IﬁOTﬂSd[ﬁ@ﬁ@ﬁ@)@t@ﬁﬁ@ﬁWhﬁ%ﬂtlon using predetermined
combinations of control parameters selected to generate stress-reducing
visual effects leading to at least one of the following effects: relaxation,
stinaulealexing ftestaisilpbiained: y/axeasingwiee user during approximately 20

200%inbte’ ?&Tﬁ EHORRBNC prOBERGHO Wit SREEiised between

metho treating the nervous syst a patient comprise at least one
step gvaereuamlde blage nembipede it alighdsmave v nesigoies ofowards the

Influgneing (AR Iaf gﬁuén%/%%agggltonal A rl?ré\']’(\?l%@nmq’e-ﬁgﬁ’?e‘modulatlon in

therapeutic methods comprising eps using at least one of the

followhegiphafrequsney range ey e ddba.the effects of drugs, therapy

based on bodywork such as massage, therapy based on vibrational

effects, or psychological counselling, are of a particular interest. 10
Addigiostinnylatiogeaffeciie nhtainatdol expasinghthehaseliuringpepifximately

step t ti

2 G e e SRR AR SletiRes WAL RS (e Between
mtenmﬂamﬂpmbwt nsambme@dwtbthgbttnmmmm\temmnteddhmtlghi girection
1S appligafian EP géaﬁ'ﬁo} ?bﬁ\ﬁggg“oﬂt@b @Fﬁé‘b‘lﬁgﬁ‘é%d B "fe Beta
accompanylng S and descri ereina e invention is
capaﬁn@uéndyenaag@mﬂlmwﬁam,(ﬁﬁdamg practiced in various ways. It is

also to be understood that the phraseology or terminology used herein is

for the purpose of description and not limitation. Hence, although the
presemtrimvadisbabilizngen dadaritied reffectaisoobtainedybyf egphsingtithe user

o g S S b 2y MIFLSE. IHRHOAERAR B/E5SBBRIth 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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55 Claims: 1. A light modulation device for generating modulated color

component output signals adapted for use by a light projection device for
WOnook(atisTg light projected 5thereby, the light modulation deviEeT/CA2008/000806

comprising: a light modulator generating said color component output

signals according to an intensity parameter and a color parameter, the

color parameter being controlled by a godulated color signal; and a color

modulation generator for generating the modulated color signal, the 10

PrEURT S DR PRI ST A0S Wl or a e
compriskatibriegshaneostepy b eteindinel patisrddacexposatitiatat (easy)one of the

i i Al - 1 said
L e

providing said modulated cqlor signgl: 2. The light moqlulation device
ToESEAIRHR R A ADAMERA SERESR g o e
followingdrediavent typesetherapinbasedonihedffeatsiod druds|dtetapydpased on

: ) : i) s i i nal '

Do e B e e bt DR L S G S B ppplosical
counsélliatipandevice partistdargnteotsin 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
Additidnaligd timsesityesapeltith enatbod gy congtuisingn thentoioarihgisgecific steps:

e M RS e SR o Tl Pt g awtin 2

treatment period of 1 to 12 weeks, are very efficient for the intended purpose.

It is to be understood that the invention is not limited in its application to the details
of construction and parts illustrated in the accompanying drawings and described
hereinabove. The invention is capable of other embodiments and of being
practiced in various ways. It is also to 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 Oscillator (LFO) generating an oscillating signal;
and mixing means for mixing said oscillating signal of the main LFO
with a base intensity signal, thereby providing said modulated intensity
5signal. 4. The light modulation device according to claim 1, wherein said
color modulation generator further corfprises at least one additional LFO
generating an additional oscillating signal, the mixing means mixing said
Claigsitional oscillating signal with 10said oscillating signal, thereby allowing
a complex modulation of said light projected by said light projection
device. 5. The light modulation device according to claim 4, wherein the

1. %Sftgﬂﬁtiﬂﬂ(ﬁ!{m_ ' dl@'fi@ﬁlcﬂédﬁiéoﬂfiﬂ gé%@%hﬂ@gii@@dd_ld@t&déﬁliiﬁﬁtcogﬁ?onent output
. predetermin requencies selecte S0 that sald_ comp moaulation |

SIOBBISAED S HSB L <o oS PRSI RS 06 MARAGIRG TGNt projected

themeulaienghe virslaraasdiaevizslabmprigihgrein said color modulation

i, WL PHUI-I0h GSTAEF AT SEbREISY GRBRHAT L AARAGIE B raccorcing

gscii@(??giﬁieneitﬁopa&mwmraaﬁ@nao? _ﬁ{d?pﬁm%mqumtgﬁwmw d_ér being
said light projection devijce. . The light modulation device accordin

toy cﬁ?ﬁtﬁnf/ﬁ@r{éiﬂ %é{ﬁaﬁprﬁg&ﬂlgwg;%@erator comprises: a first )
modillesion seidotitidmgsaistataindrrde madinideds anslotntal ddfér signal, the
operaivel canr[wﬁ cted to the m%n LFO for controllin% at Ieagtﬁ?gel.ot1 dul
wavEf 9an;'5% HALRL IGO0 ARARAJ S FHAMHREFAT0T Wi ght modulator
modulatipo\seingcthdingsdidadditicsial LEighandradreast saiel 3@siontn@lodulation
LFO oHerag(\}/g connected to the additional LFO for controlling at least

one BT WAS Vﬁ%gémeters of the additional oscillating signal. 57
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 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:

Cecombpined(t) = (Co(t) + Cito(t)) modulo Crange;
wherein t represents time, Ccombined(t) is the modulated color signal, Cy(t) is the
base color signal, Cio(t) is the oscillating signal and Ciange is @ maximum

authorized value for Cp(t) and Cy,(t).

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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8. A light modulation device for generating modulated color component
output signals adapted for use by a light projecting system for modulating
light projected thereby, the light modulation device comprising: 5a light
modulator generating said color component output signals according to an
intensity parameter and a color parantter, at least one of said intensity
and color parameters being controlled by a corresponding complex

modulatedzsigngh ansha FesapiendpoddEian 0gDFRI0HERBRIAIGIHRIscillating
complex modulated signal, 10 the complex modulation generator being in

communic&BR@Athe light modulator for providing the complex
modulatedrgigng Heeats,foaichsangpierdsbilatiog geneptIrthavingia LFO with
plurality of Low Frequency Oscillators (LFO) each generating an ) ,
bscillating SATCIR EBRSIRBH BRERIREMELRiSG Homogulated intensity
combinatiogigfdhe oscillating signals of each of said LFOs. 15 9. The light

modulation device according to claim 8, wherein said complex modulation
generator further comprises mixing means for mixing the oscillating

4. Tigwdghtrenodilgast teviebsadddridlisy seidiaiseiliatingesignalaidasig modulation
distinct predetermined frequencies selected so that said complex o
0oL O] ST LBl e BUERA W (8en B e dditional
osdifailite Sightamadelatixinderiearnsaniging taladtdiiovizgrescingintyralfyal with
.of LFOs of said.complex mqdulation generator comprises ain LFO and ..
said RaSTEHBLoT GO TR LR S O P, ARa R0l SAd ligh
projestsallingsaiideligtiton® jebBbwaewiosn 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:
5. aHgsighodudatitatiset deligingaordinglioQland af iwastreinetherdsdildtg signal

ang TR At S o e BN 5Bl RSO Hn e duon Sisosefected
so mibchtlataid setongilslingnavdaditioonat bBires! asileathorewoniswFAnd fast

mo\c;)f(f?re?tively connected to the additional LFO for controlling at least one of
s parameters of the additional oscillating signal therefrom. 5

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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12. The light modulation device according to claim 8, wherein only one of
said intensity and color parameters is controlled by the corresponding
complex modulated signal, the other one of said intensity and color
parameters being controlled by a base signal. 10 13. The light modulation
device according to claim 8, wherein only one of said intensity and color
parameters is controlled by the corresponding complex modulated signal,
the other one of said intensity and color parameters being controlled by a
simple modulated signal, the light modulation device comprising a 15

8. inligRt rReriatiAy dRetol 6raRiRAlinG ReLHAIRE HBlN SRMRRIRIt output

sigﬂtﬂf%ﬂlﬁh@t%'@?%ﬁﬂ@ﬁ@?@@j@%ﬁp@%@t@_w iﬁlﬂrtri]@fo@\(jlbtthg light Iprojected
modulator far providing the simple moduylated signal thereto, said simple

theﬁ%ﬁ'ﬂl Pr%@ﬂé‘?éﬂﬂl?ﬂ%iﬂﬁy'cpe PRSI E v Frequency Oscillator (LFO)
genaraghorasdiseiitatigensigitalgasdReowxieenpeaes feumsinggitits according

oscillating signal of the main LFO wijth a base signal, thereby providin .
coid AR ARSI 1379 |oRIDmBALABIP Hedkdeastomifgo! Said

to claiensitybertitolntb slasaiddriansity 206 olRidigyamssatsphding complex
controlled bﬁ/(?ec_orreﬁpon ing complex modulated 25 signal, respectively
defirqilr%?léﬁi n ﬂgiﬂ? SMPlex modulated signal and a color complex

moduledetpiignab ealehidejengearatrohbyatirep gaisponaipie contelekated signal,
modulation generator respectively defining a complex intensity. modulatign .
oS P HTIaR IR oD SIEIG b L MR TGRS Fy e light
modulsdiviatde fmepaceilidigthie ctripléd mdthreitt derigaaintiod b coaigplexmplex
intensity and color modulation. generators, the plurality of LFOs comprjses:
DR ey R B S A a0ty B0 SRR DO IR [aers (LFO)

Sopeetiveteoenatictechio tbeoitlatmgFSidoatontelliognpleashomgutdted signal

waveform parameters of the oscillating signal therefrom: and a secpnd.

mod GBS AN AP, S5 TG SRS G ot of el LFOs.

operatively connected to the additional LFO for controlling at least one of

veform parameters of the additional .oscillating signal 1Qtherefrom: for

0. e o S i LB bl ot BT ST i Complex
moaksddlismgysigaaoffththeracohfftisew midrigpmae RO foavimixidigtithet oscillating
._predetermined frequencies sele o that the corresponding .complex . ..
SioRET Y B Ao i SR a8 S A S RS VTG distin
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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intensity 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 intensity

signal, said mixing means zocomprisiiig a multiplicator such that:

Icombined(t) = Ib(t)* (1 - lifo(t) / 'range); wherein t represents time,
lcorabiggsbisdhe amblived sate Nty sisgahnbadstibedrasEQoicianakast one

lit(t) is the oscillating signal of the corresponding LFQ and !range is a

maGiiRe b bR alMRY GBS SR 11R) 1 aprlitenaldhithéuuraigelling at
deviea &casidings tanzlatomwparainéiersolsir plasaraetRtidnaprisdiRgtiyg signal
said complex modulation generator, said complex modulation generator
conﬁﬁéﬁ%omixing means for mixing the oscillating signal of at least one of

said LFOs with a base color signal, thereby providing a combined color

signal, 30 said mixing means comprising a modulo summation element .
12 DO P YEt O AT, R SIRID GraBEread Qg 2ite of said
inte@BlgSeNa tistto Cosurinned(s isshesswmalingdsplensigeakdspbhdsirige complex

base cqlor, signal, CO(t) is the oscillating signal of the ¢corresponding LFO .
moglRtSe ATl (HE PR ARRORL CLINBABF B @S XS R AREIRTS being
corigbtisadoylaties s \siteral for creating non-representational dynamic

patterns of light, said system comprising: a plurality of colored light

projection devices, each being adapted to generate a colored light in a
13 catesighidmguitioiodenoe; acpbrdility o lghinmedwiddéosidevitesorachf said

R RS e LRGSR Eomples
motioitsatinigtie cdiee sithadiog e otiredity iviteasity lightmeslotaipanatestees being
cof R B e e T Sl Hhe G RO SO IRESH BBV e mprising a
simple modulation generator for generating the simple modulated signal, the
simple modulation generator being in communication with the light modulator for
providing the simple modulated signal thereto, said simple 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 simple 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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according to an intensity parameter and a color parameter, at least 150ne
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 modulatepfor providing the modulated signal
thereto, said 20 modulation generator having a main Low Frequency

15 OpRdlaight lsdugensiadiadics asctialing soorlipnd MivAereaamsrf@ach of the
mixing said oscillating signal of the main LFO with a base signal, thereby

COMRIGHIINGEAR hoBlht&? QpndIOgHEION  ISNGSRIRSFunitfor BoHRbIng! LFOs

co@@els@$:said modulation devices so that the 25projection zones create
together said dynamic patterns of light. 19, The light modulation system
et RRIRIES, Slerh GG BT A1t e AOVRLASaTE pRACARYG) LFO
arrapgechioghaichenpminttion aanassire agiacdot tewaebldigets, 1bast one of

control Lé?# controlling each o[};aid odulation 3?

AR PR CTICIocS Qs eal AL Han Rera oAb vements

of lightsiecemid padennstionlighat oveluling said ageigetan LF®@sarfl a20least one
The light ation system according to claim 18, wherei id contral

i ST oo SRS AL ARG 1 A AL I ol Cortroling at
paragzgierarfalissaid digstormodplatoneterdces with aagidgiiergiomloidtiegd signal
21.The Iiiht modulation system according to claim 18, wherein each of

saidtIE%TS cEmi'ght projection devices comprises a plurality of polychromatic
for Ld=loh, efatHehengpisiapiashidiypaod dio A piddhalaticol gsreratpesitthbgbscillating

signals of the main LFO and additional LFO having distinct predetermined
frequencies selected so that the corresponding complex modulated signal

combines simultaneous slow and fast modulations.

16. The light modulation device according to claim 8, wherein the intensity
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 intensity signal, said mixing means
comprising a multiplicator such that:
lcombined(t) = lo(t) * (1 - lito(t) / lrange);

wherein t represents time, lcombined iS the combined intensity signal, Iy(t) is the base
color signal, li(t) is the oscillating signal of the corresponding LFO and lrange is @

maximum authorized value for Ip(t) and i (1).

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:

Ceombpined(t) = (Co(t) + Cito(t)) modulo Crange;
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1022. The light modulation system according to claim 18, wherein the
control unit is further adapted to control a phase parameter of the
modulated signal of each modulation device for implementing global visual
phase effects in said patterns of light. 1523. The light modulation system
according to claim 18, wherein, for at l®ast one of said light modulation
devices, the modulation generator further comprises at least one
whaeislitiangs pheSeaenanaid oGy, additipnal pecidaHig idanablbiesignal, Cy(t) is the
corresponding mixing means mixing said additional oscillating signal with
ba%%i&@&&il%%ﬂ@'siéﬁé%? tl?eﬂ@ﬁy%%\)g\ﬂHB% BRI ARSI AgHERRATARGIHHO and
C.Ripiciadbyrmaid bk aRewiesieeeting dml Giipting signal and
additional oscillating signal having distinct predetermined frequencies
selected so that said complex modulation combines simultaneous slow
18 anditsist medulationssydterhfolight apd edienapreicsniageersliny tasidMatterns
18, wherein, for at least one of 25 said light modulation devices, both of

of L0l SR SYFIERY SR Aemeters are controlled by a corresponding
moctlulqtﬂem?i?naié rgsnﬁ@d;va|%r¢tl)efprb]9cmmtdgsgbemow@hedaé(jggalamﬂ)ted to
a color modulated si , eac elin enerate .a corres On Ing
o REA G B e P H SRR kAL G R on
genearptarzaing ¢f tigletr mnsulu it grenesatenchbelhg Ope tighigiyochiatéoted to a

oo RN Y EHC doRCESI B HBARATSHed MR color

the omnpbhéhardigiueasyeale dontnabdiiatiogetadvety respoectiag todlueed light,
main LF(jié I con&&%{s at least one of 5waveform parameters of the

osciﬁgﬁﬁ Meé{hcbeé;g%m%bdulation set including an
additional eFyanhadraidakaborgeoenitid.FSaidpesidivelyraponeoteddigpite signals
additional LFO far controllinﬁI at Ieg/st one of Wavefﬁrm gﬂaggmeters o{ the

additional SSEAKHAY LRt AR BAPAG BRI fgR R PRIBM S Rl A least

according tmelaoh §8idvireegisiigt leadt ool mpdriatiete gdwngtocmitedlled by a
least one light modulation devic"g? C%rg%sﬁ s at least one control LFO

operativel QOEde "t"@lfﬁ'é)% I—:-es 'm}ﬂn LFO for controlling at
least one of wandritatiopayeneetecs 6b trgeoscdidtngreorardspefading hdodulated

27. Use, for.recre ionalé)(ljer ses ofali% tmodulatjon%%(%tem as define
3P

in claim 1851'9%a#el hx%tlr(r)] £l r\'/vlggrré?rrl U p?r%ﬁré%ti'rq'g naeggation wi h the

_adap_ted tol igmjemmdhtt;fndmicmauiding ofrigy hn”indil_f'aaéﬁofsigewl offeeusier, said

e TR T AR S Fo)

as definedgentaatirks for astiiteiitgr adigtractane ligliting. 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 of light over all of said projection zones.
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2530. Use, for recreational purposes, of a light modulation system as
defined in claim 18, wherein the system is integrated inside a wearable
light device, adapted to cover the field of view of a user with said dynamic
patterns of light. 63 31. A method for generating non-representational
dynamic patterns of light, said methocbtomprising: a)providing a plurality
of colored light projection devices, each being adapted to generate a
colored light in a corresponding projection zone; 5b)providing modulated
calor c_omgonent output signals to each of said light grojection devijces,

20 g MPguiighmy SEa BRGOLIRD SRHRBL ) G NGIRERIR SN (R te! unit
provideéegRibapVeRICEighals olordspatTetey. sbirasingeathajshinierssy of all

.and color parameter being controlled py a corresponding modulated
saGURBE TR P R eR SR P CHR SRRING Hbdulated Signal
generating an oscillating signal using a main Low Frequency Oscillator
0), and mixin%sxaid oscillating signal of the main LFO v\o\gt]h a base

( .
21 5iRg), R BO ARG SRS RASRLE' AR A9; SRl fhGIRacACHs of said
colsaég:l Ii@ﬁtmﬁﬁ&%%ﬂn@%m%ﬁ@@@@peIMr%mdmuaD@c each

sai namjic patterns of light. 32 A system comprising: a headwear
Do AR S0 RI R o NS 58 e P SRR E by implement

comprising a projection shell extending in a field of view of said 20user;
a light modulation system according to claim 18 mounted on said L
22 Y TRV S A SEEID 1 R e oM ae e gyl unit s
furthgragdapetietoscairighit ingitesaigaestionsshigle 203dulatergtbiophédrof each

manufacturing a light modulatjon system for creating nop- . .
modl?la'tllon evice fo |mpPemen{|ng lobal visual p age eﬂects in said patterns of

light.

23. The light modulation system according to claim 18, wherein, for at least one of
said light modulation devices, the modulation generator further comprises at least
one additional LFO generating an additional oscillating signal, the corresponding
mixing means mixing said additional oscillating signal with said oscillating signal,
thereby allowing a complex modulation of 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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representational dynamic patterns of light, said method comprising:
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 connecting
30each said light modulation device t®za corresponding projecting device
for 64 providing thereto modulated color component output signals for

25 MPABIaig thRaarsssPoRYEterolare iuhg eachiight Paodwissidird@den of the

comprising: a light modulator generating said color component output

comle RS AR Ao AR GRDRIAIRNS SUBRNSES ameter. at least
Song gitsaiddataasty ded eRvifjamsieahtinBoenitPhedddytone control LFO
corresponding modulated signal; and a,m ation generator for
o GPBTANAY PR IER Rl S Rt ABdalTg, Heleastopne of
beir(}gfioef(?m«mw' l'ar?tbl@rwim_éhfoﬁgbngm@l 'Waﬂqlhéf@wfiﬁgéhé _
modulated signal t el’eto, Ssal modulation B.rato g a main
L owPr SRS S SBb g A AR EARh S angha! least one
Lniximéﬁllnﬁrl@rdmmb' ' égjdc@ﬁmg@t'm% ﬁlignﬁ Qicidie 'ldhaglLlF@fMﬂ@@érolling at
ase Si na,t er rovi Ing sald modulate Ignal; an oV Ing,
= cdRES) EroP LMY IR R PR B SE frotlu o PHSOREL OpHRlRGe Signal

projeasigsirgames create together said dynamic patterns of light.

26. The light modulation system according to claim 18, wherein at least one
modulation generator of at least one light modulation device comprises at least
one control LFO operatively connected to the corresponding main LFO for
controlling at least one of waveform parameters of the oscillating signal therefrom.

27. Use, for recreational purposes, 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.

28. Use of a light modulation system as defined in claim 18 for stage lighting.

29. Use of a light modulation system as defined in claim 18 for architectural

structure lighting.

30. Use, for recreational purposes, of a light modulation system as defined in claim
18, wherein the system is integrated inside a wearable light device, adapted to

cover the field of view of a user with said dynamic patterns of light.
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31. A method for generating non-representational dynamic patterns of light, said

method comprising:

a)

b)

c)

providing a plurality of colored light projection devices, each being adapted

to generate a colored light in a corresponding projection zone;

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

controlling each of said light projection devices so that the projection zones

create together said dynamic patterns of light.

32. A system comprising:

a headwear implement for wearing on a head of a user, said headwear
implement comprising a projection shell extending in a field of view of said
user; and

a light modulation system according to claim 18 mounted on said headwear
implement and positioned to project the non-representational dynamic

patterns of light inside said projection shell.

33. A method for manufacturing a light modulation system for creating non-

representational dynamic patterns of light, said method comprising:

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 connecting
each said light modulation device to a corresponding projecting device for
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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

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

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