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ABSTRACT

A personal integrating sphere system that provides a
field of illumination of substantially uniform intensity
for beneficially affecting the mental and physical health
of a user. The system includes an integrating sphere
configured to permit the user to experience the field of
illumination of substantially uniform intensity. The inte-
grating sphere integrates illuminating light injected
thereinto to provide uniform illumination within the
sphere. The: system also includes an illuminator that
may be controlled by the user to provide illuminating
light sequences of variegated hues and mixtures thereof,
saturation, brightness and duration. A sound system
may be used in combination with the integrating sphere
system to enhance the effect of the illuminating light

17 Claims, 2 Drawing Sheets
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1
PERSONAL INTEGRATING SPHERE SYSTEM

FIELD OF THE INVENTION

This invention relates generally to light devices, and
more particularly to a personal integrating sphere sys-
tem which provides a field of illumination of substan-
tially uniform intensity for beneficially affecting the
mental and physical health of the user.

BACKGROUND OF THE INVENTION

Medical evidence indicates that the mental and/or
physical health of people may be affected by exposure
to light. In particular, a condition know as seasonal
affective disorder-(SAD) has been recognized wherein
certain individual depressive patients exhibit a periodic,
yearly recurrence of their affective illness. These recur-
rences tend to occur during seasonal periods of low
level and/or short duration light such as in late fall and
winter. It has been discovered that the mental outlook
of people exhibiting SAD symptoms, as well as non-sea-
sonally depressed people, may be significantly im-
proved by light therapy.

Light therapy involves exposure to light of predeter-
mined intensities for predetermined periods of time.
Exposure of the retinas to bright light stimulates the
pineal body within the brain to regulate the production
of melatonin, a mood-altering hormone. Preliminary
clinical studies indicate that bright light of 2500 lux is
effective in producing a marked remission rate in de-
pressed persons. Bright light as low as 500-1000 lux and
as high as 10,000 lux has also been shown to affect mela-
tonin production. Differences in individual sensitivity
affect the response to bright light. The duration of expo-
sure is also a factor.

Generally, persons undergoing a regimen of light
therapy have shown improvement within 2-4 days after
commencement of therapy. While clinical studies have
not established an optimal period of treatment, treat-
ment periods of one to several weeks, with daily expo-
sure periods that may extend over several hours, have
generally been found to provide a significant remission
rate. Treatment periods of such duration, however,
when conducted in a clinical environment, are ex-
tremely inconvenient for the vast majority of the popu-
lation. A need exists, therefore, for an apparatus that
will allow people to undergo light therapy within their
living environment, at their convenience.

In addition, most people experience affective stress
levels in the conduct of their daily affairs. A need exists
to provide conditions under which people can reduce
the stress levels that may accumulate during the day. It
has been recognized, however, that the human visual
system automatically and continuously searches for
patterns and dark-light boundaries within the visual
field. Upon' finding such patterns and/or dark-light
boundaries, the brain works on a subconscious level to
abstract meaning from such patterns and/or dark-light
boundaries. This work occupies the brain to a great
extent during waking hours.

This abstractive process may interfere with the re-
duction of stress levels. Therefore, a need also exists for
a means for temporarily reducing or eliminating the
abstractive process engendered by the human visual
system. Meditation, which provides beneficial psycho-
logical and physical effects, may be one means of reduc-
ing the effects of the abstractive process. Light therapy
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under controlled conditions is another means of reduc-
ing the effects of the abstractive process.

It is also know that people's biological clocks may be
disrupted due to the demands of their daily affairs. Dis-
turbances in biological rhythms due to such conditions
as jet lag, long working days, irregular work shifts or
even such a mundane thing as sleeping late can have a
detrimental effect on a person’s efficiency and judg-
ment. Recent experiments have shown that a regimen of
light therapy, under controlled conditions, may be uti-
lized to shift the sleep-wake cycle to alleviate disturb-
ances in biological rhythms. A controlled light therapy
regimen has also been shown to be useful in the treat-
ment of sleep disorders.

SUMMARY OF THE INVENTION

A personal integrating sphere system is described that
provides a field of illumination of substantially uniform
intensity for beneficially affecting the mental and physi-
cal health of the user. The integrating sphere system has
utility in providing a visual field of light of sufficient
brightness for treatment of persons suffering from sea-
sonal affective disorders and those affected by non-sea-
sonal depression. The uniform intensity illumination
provided within the integrating sphere by the integrat-
ing sphere system is also a featureless field of view,
containing no patterns or dark-light boundaries, so that
the human visual system and brain are not engaged in
and burdened by the abstractive process. The uniform
intensity illumination provided within the integrating
sphere is also useful for resetting or modifying the sleep-
wake cycle of people affected by disturbed biological
rhythms or sleep disorders.

The personal integrating sphere system of the present
invention includes an integrating sphere, which pro-
vides a featureless, uniformly illuminated field of view;
an illuminator to provide a regulated light output of
predetermined intensity, spectral composition, and du-
ration; an optical coupler transmitting the illuminating
light output of the illuminator to the integrating sphere;
and a controller. The controller is operative to regulate
the illuminating light output of the illuminator with
respect to hue, saturation, brightness, and duration. The
system may also include a microprocessor and & sound
subsystem.

The integrating sphere of one embodiment is a hol-
low globe configured to receive therein the head of a
user. The inner surface of the hollow globe is config-
ured to integrate, by reflection and re-reflections in
diverse directions, illuminating light injected thereinto
to provide a featureless,* uniformly illuminated visual
field to the user.

The illuminator is a multi-channel light-generating
device wherein each channel provides an illuminating

light beam of predetermined hue and brightness. Illumi-

nating light beams may be injected separately into the
integrating sphere or mixed to provide additional hues
in the integrating sphere. Each light-generating channel

- includes a light source providing radiant flux, a colli-

mating lens, a filter for providing a predetermined hue
from the radiant flux, and a user-adjustable modulating
means for regulating the brightness of the light beam of
predetermined hue. White light may be also generated
by the illuminator to regulate the degree of saturation of
the illuminating light. The illuminating light beams are
introduced into the integrating sphere from the illumi-
nator by means of an optical coupler.
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A controller is provided so that the user may regulate
the illuminating light beams with respect to hue, satura-
tion, brightness and duration. A microprocessor may be
used in combination with the integrating sphere system
to record and/or store illuminating light sequences. The
microprocessor may also be used to generate random
illuminating light sequences. A sound system may be
used in combination with the integrating sphere system
to provide music with the illuminating light sequences.
The temporal sequences of the illuminating light may be
coordinated with the temporal sequences of sound via
the microprocessor.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present inven-
tion and the attendant advantages and features thereof
will be more readily understood by reference to the
following detailed description when considered in con-
junction with the accompanying drawings wherein:

FIG. 1 illustrates an exemplary personal integrating
sphere system according to the present invention;

FIG. 2 is a plan view of a integrating sphere accord-
ing to the present invention;

FIG. 3 is a partial cross-sectional view of the integrat-
ing sphere; and

FIG. 4 is a schematic view of one channel of an illu-
minator according to the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring now to the drawings, wherein like refer-
ence numerals designate corresponding or similar ele-
ments throughout the several views, an exemplary em-
bodiment of a personal integrating sphere system 10
according to the present invention is illustrated in FIG.
1. The personal integrating sphere system 10 includes an
integrating sphere 20, which provides a featureless,
uniformly illuminated field of view, an illuminator 30 to
provide a regulated light output of predetermined inten-
sity, spectral composition and duration, an optical cou-
pler 50 transmitting the output of the illuminator 30 to
the integrating sphere 20, and a controller 60. The con-
troller 60 is operative to regulate the illuminating light
output of the illuminator 30 with respect to hue, satura-
tion, brightness and duration. The system 10 may also
include a microprocessor 70 and a sound subsystem 80.

The personal integrating sphere system 10 is arranged
to facilitate interaction therewith and operation thereof
by one or more users. For the exemplary embodiment
illustrated in FIG. 1, which is configured for a single
user, the system 10 may be mounted in combination
with a reclining chair 12. The integrating sphere 20 is
mounted to the chair 12 by means of an adjustable sup-
port arm 14. The support arm 14 is adjustable to vary
the height, forward, and rearward positions of the inte-
grating sphere 20 with respect to the chair 12 so as to
accommodate users of varying physical dimensions.
The support arm 14 is also operative to swing the inte-
grating sphere 20 upwardly away from the chair 12 so
that the user may conveniently position himself in the
chair 12.

The illuminator 30 may be conveniently mounted to
the back of the chair 12. The controller 60 may be
mounted on an arm of the chair 12 for user access. The

disposition of the controller 60 allows the user to manu-_

ally manipulate the output of the illuminator 30 as dis-
cussed in further detail hereinbelow. The controller 60

4

may also be used to control the output of the sound
subsystem 80.

An integrating sphere is a well known device, which
provides uniform illumination over a very large field of
view, that is widely used by industry to measure lumi-
nous flux. The integrating sphere is a hollow sphere
coated internally with a diffusing material, into which a

_ source of light to be measured is placed, that operates
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on the principle that the luminance at any part of the
internal surface due to-diffusely reflected light from the
remainder of the internal surface is proportional to the
total flux emitted by the source.

Any object placed within an integrating sphere, as
well as any imperfections or discontinuities in the diffus-
ing material coating the internal surface, adversely ef-
fect the performance of the integrating sphere. Objects,
imperfections, and discontinuities disturb the diffusion
of the reflected flux and/or reduce the amount of the
reflected flux, thereby reducing the efficacy of the inte-
grating sphere for measuring luminous flux. Integrating
spheres are therefore designed to minimize or compen-
sate for internal objects, imperfections, and discontinuit-
ies which adversely effect measurement of luminous
flux. For integrating spheres for industrial applications,
one pragmatic approach for minimizing the negative
effects of objects, imperfections, and discontinuities
within the sphere is to construct spheres with large
diameters.

The integrating sphere 20 of the exemplary embodi-
ment illustrated in FIG. 1 is a specialized adaption of the

" integrating sphere that is configured to receive the head

of a single user as illustrated in FIG. 2. The integrating
sphere 20 illustrated in FIG. 2 is shown as transparent
for purposes of explication. It is to be understood that
the integrating sphere 20 of the present invention is
opaque when viewed externally.

The integrating sphere 20 is a hollow globe 22 having
an inner surface 24 that is configured to diffusely reflect
and re-reflect input light in random directions, i.e., the
input light is “integrated” so that the inner surface is
suffused with illumination of substantially uniform in-
tensity. As exemplarily illustrated in FIG. 3, the inner
surface 24 may be configured as a matte, or diffuse
reflector.

The integrating sphere 20 illustrated in FIG. 2 also
includes a head insertion aperture 26 and a light input
port 28. The head insertion aperture 26 is configured so
that the user may readily insert his head inside the hol-
low globe 22. The head insertion aperture 26 is formed
at the bottom and rear portion of the hollow globe 22
such that the eyes of the user are directed towards an
unbroken inner surface 24. The light input port 28 pro-
vides a means for injecting illuminating light onto the
inner surface 24 of the hollow globe 22. In an alterna-
tive embodiment, the illuminating light may be routed

. into the interior of the hollow globe 22 via the head

insertion aperture 26, thereby eliminating the need for a
separate light input port. In another embodiment, the
hollow globe 22 is divided into halves along a meridian
and the halves are separable so that the user's head may
be readily inserted inside ‘the hollow globe 22, thereby
eliminating the need for a head insertion aperture.

A small reflecting mirror 29 is mounted on the inner
surface 2 of the hollow globe 22 adjacent the input end
of the optical coupler 50. For the embodiment of the
integrating sphere 20 illustrated in FIG. 2, the reflecting
mirror 29 is mounted adjacent the input port 28 as
shown in FIG. 3.
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In designing the configuration of the integrating
sphere 20 for use in the system 10 of the embodiment of
FIG. 2, several operating constraints should be consid-
ered. The inner surface 24 of the hollow globe 22 should
be spaced apart a sufficient distance from the head of
the user to allow sufficient ventilation, to eliminate any
sense of claustrophobia, to minimize any sensation of
radiated body heat and to minimize any distracting
auditory stimuli such as breathing or heartbeats.

There should be nothing in the user’s visual field
within the hollow globe 22 which would distract the
user. A normal person has a field of view along the
horizontal meridian (eye level) which is slightly greater
than 180 degrees. The normal inferotemporal field of
view, however, is large and may include portions of the
thorax.

The inner surface 24 of the hollow globe 22 should be
as spherical as possible. Deviations from sphericity,
such as flattening, undesirably affect the reflecting func-
tion of the inner surface 24. In a similar manner, imper-
fections or discontinuities in the inner surface 24 detract
from the generation of illumination with substantially
uniform intensity.

As discussed hereinabove, the integrating sphere 20
illustrated in FIG. 2 includes the head insertion aperture
26, the light input port 28, and the reflecting mirror 29,
which constitute imperfections/discontinuities of the
inner surface 24. Pragmatically, however, the lack of
sphericity resulting from these elements is not signifi-
cant as their effects on the viewed illumination will not
be noticeable to the occupant of the sphere inasmuch as
the human visual system easily adapts to the limiting
effects caused by these elements.

The preferred medial diameter of the single occupant
integrating sphere 20 illustrated in FIG. 2 should be
within the range of 14-18 inches (35-45 cm). The diam-
eter range was based upon head dimensions arranged by
percentiles for the population. Such information is pres-
ented in The Measure of Man; Human Factors in De-
sign, by Henry Dreyfuss. The archetypical user has a
head dimension, from the tip of the nose to the farthest
posterior point (occiput) of about 9.5 inches (24 cm).
The lower margin of the integrating sphere 20 should be
disposed under the chin of the user and adjacent thereto
and above the shoulders of the user.

The sizing and disposition as discussed hereinabove
ensures that user’s field of vision encompasses only the
inner surface 24 of the hollow globe 22. Accordingly,
for the embodiment of the integrating sphere 20 illus-

. trated in FIG. 2, no visual distractions such as the user’s
thorax are within the visual field within the hollow
globe 22. It is to be understood, however, that the per-
sonal integrating sphere system 10 according to the
present invention is not limited to the embodiment here-
inabove described.

For example, another embodiment of the integrating
sphere 20 may have a medial diameter of 24 inches (61
cm), thereby providing a greater distance between the
occupant’s eyes and the inner surface 24. With a sphere
20 of such diameter and the occupant’s eyes on the
medial plane, the lower edge of the hollow globe 22
encompasses a portion of the user’s thorax. Concomi-
tantly, however, the area of the inner surface 24 has
been increased to provide a greater diffusion capability
such that the user experiences a field of illumination of
substantially uniform intensity.

It will be appreciated that integrating spheres having
a medial diameter that would permit one or more gccu-
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pants to be situated completely -within the integrating
sphere are within the scope of the present invention,
Such integrating spheres should be sized so that the
obstructing effects resulting from the one or more occu-
pants are compensated for by the increased diffusion
capability of the increased area of the inner surface such
that the visual system of the one or more occupants
experiences a field of illumination of substantially uni-
form intensity. Such large sized integrating spheres may
be fabricated to divide into two parts along a meridian,
the parts being separable to permit easy ingress and
egress of the one or more users.

The illuminator 30 of the instant invention is opera-
tive to provide one or more light beams of high spectral
purity and predetermined brightness or intensity. One
embodiment of the personal integrating sphere system
10 of the instant invention is operative for its intended
purpose utilizing a single channel illuminator 30 that
provides a single light beam of predetermined intensity.
The single light beam may have a predetermined hue, as
discussed hereinbelow, or may be white light. The sin-
gle light beam is “integrated™ by the integrating sphere
20 to provide featureless light of the predetermined hue
and uniform intensity over the inner surface 24 of the
hollow globe 22. It has been determined, however, that
the utility of the present invention is greatly enhanced
by utilizing an illuminator 30 that is capable of provid-
ing several hues.

Any hue or color visible to the human eye can be
created by the proper mixture of three “primary™ hues
of the color spectrum. The three primary hues are red,
green, and blue, White light may be utilized to obtain
various degrees of saturation.

Another embodiment of the illuminator 30 of the
instant invention is a multi-channel light generating
device that is capable of producing illuminating light
beams for the integrating sphere 20 of various hues of
monochromatic light and white light. The illuminator
30 may also be configured to provide illuminating
beams at other wavelengths.

A preferred embodiment of the multi-channel light-
generating device 30 according to the present invention
includes four light-generating channels 32. Three of the
light-generating channels 32 are utilized to generate the
three primary hues of red, green, and blue. The fourth
light-generating channel 32 is utilized to generate white

.light for regulating saturation.

The multi-channel light-generating device 30 should
produce illuminating light beams having a luminance
sufficient to provide therapeutic benefits consonant
with the particular application. By way of example
only, illuminating light beams having luminance within
the range of 500 to 10,000 lux have been demonstrated
to provide therapeutic benefits in certain applications,
as discussed hereinabove.

An exemplary light-generating channel 32 of the
illuminator 30, for generating an illuminating light hav-
ing a predetermined hue of predetermined brightness, is
illustrated in FIG. 4. The channel 32 includes a light
source 34, a back reflector 36, a collimating lens 38, an
interference filter 40, a neutral density wedge 42 and a
means 44 coupled to the neutral density wedge 42 for
displacement thereof.

For low cost commercial applications, the light
source 34 may be a 500 watt halogen/tungsten projec-
tor lamp such as the type used in motion picture or 35
mm slide projectors. Such lamps are conveniently pow-
ered from an ordinary 110 volt, 15 amp line. For appli-
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cations where cost is not a primary consideration, a
high power xenon arc, which has good emission charac-
teristics at short wavelengths as well as the rest of the
spectrum, may be used.

The back reflector 36 focuses the radiant flux gener-
ated by the light source 34 onto the collimating lens 38.
The collimating lens 38 collimates the radiant flux and
directs it through the interference filter 40. The interfer-
ence filter 40 suppresses all wavelengths of the radiant
flux except for a narrow band of wavelength corre-
sponding to the predetermined hue.

Equal amounts of radiant flux of different wave-
lengths do not produce visual sensations of equal bright-
ness. Therefore, the illuminator 30 provides light filter-
ing that modulates the intensity of the light beam of
predetermined hue without changing the relative spec-
tral energy distribution of the hue. Light intensity mod-
ulation is effected by the neutral density wedge 42.
Coupled to the neutral density wedge 42 is the displace-
ment means 44 that allows relative movement of the
wedge with respect to the light beam to vary the modu-
lating effect, and thereby provide an illuminating light
beam of predetermined hue and brightness.

The thick end 42t of the neutral density wedge 42
may be configured to act as an optical shutter by mak-
ing the end totally opaque. This enhances the utility of
the illuminator 30 inasmuch as one or more light gener-
ating channels 32 may be effectively blocked off so that
mixing of hues may be varied in dependence upon the
particular application.

Other means may be used to generate illuminating
light beams of predetermined hue, predetermined
brightness, and high spectral purity. The illuminator 30
may comprise one or more lasers, e.g., gas-discharge
lasers such as helium-neon, helium-cadmium, carbon
dioxide, and argon-ion, or solid-state lasers such as yttri-
um-aluminum-garnet and yttrium-lithium fluoride, each
of which provides radiation of predetermined wave-
length. Of particular interest are microlasers, a new
class of miniaturized, all-solid state laser devices of high
stability, low noise, and high beam quality. Microlasers
have been developed that generate radiation at green,
red,, and blue wavelengths. .

The optical coupler 50, which is optically interfaced
with each light generating channel 32 of the illuminator
30 and the light input port 28, is operative to transmit
illuminating light beams to the integrating sphere 20.
The optical coupler 50 may be a fiber optic bundle.
Iluminating light beams emerging from the fiber optic
bundle are directed onto the reflecting mirror 29 and
reflected therefrom onto the inner surface 24 of the
hollow globe 22 for integration. Preferably, the reflect-
ing mirror 29 is positioned so that the illuminating light
beams are initially reflected onto the inner surface 24
outside of the visual field of the user, such as on the
inner surface 24 above the user’s head.

For those embodiments of the present invention
wherein the multi-channel light-generating device 30 is
operative to provide more than one primary hue of
predetermined brightness, the generated primary hues
must be combined or mixed at some point within the
system to provide the full range of hues possible. One
means of accomplishing this is by utilizing a fiber optic
bundle 50 which is divided into sub-bundles 50x, each
sub-bundle 50x being associated with a respective light-
‘generating channel 32 and dedicated to the transmission
of the primary hue generated within the respective
channel 32. For this particular embodiment, mixing
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8
would occur after the individual hues were reflected
onto the inner surface 24 of the integrating sphere 20.

The controller 60 is coupled to the illuminator 30.
The controller 60 is operative to allow the user to regu-
late the parameters, i.e., hue, brightness, saturation, and
duration, of each light-generating channel 32 so that the
user may control the uniform illumination generated
within the integrating sphere 20. The switches of the
controller 60 may be configured for identification by
their shapes so that the user may operate the controller
60 by tactile impressions.

A microprocessor 70 may be used in combination
with the personal integrating sphere system 10 as de-
scribed hereinabove. The microprocessor 70 may be
operated under the control of the user via the controller
60, or may operate autonomously, or both. The micro-
processor 70 may be used to record and/or store illumi-
nating light sequences generated by the illuminator 30.
Illuminating light sequences may be stored on portable
memory devices such as magnetic disks which would
facilitate exchanges of illuminating light sequences be-
tween different users. The microprocessor 70 may be
operative to generate random illuminating light sequen-
ces via a random mode generator. Random illuminating
light sequences may be recorded and/or stored.

A sound system 80 may also be used in combination
with the personal integrating sphere system 10 as de-
scribed hereinabove. Small, wide-range speakers 82
may be embedded within the wall of the hollow globe
22 outside of the visual field of the user, such as in
proximity to the user’s ears, as shown in FIG. 1. The
sound generated by the sound system 80 may be inde-
pendent of the illuminating light sequences or alterna-
tively may be synchronized therewith. Illuminating
light sequences may have a rhythm matched to the
rhythm of the sound. In another embodiment, the mi-
croprocessor 70 may be used in combination with the
sound system 80 to simultaneously synthesize sound and
illuminating light sequences.

A variety of modifications and variations of the pres-
ent invention are possible in light of the above teach-
ings. It is, therefore, to be understood, that within the
scope of the appended claims, the present invention
may be practiced otherwise than as specifically de-
scribed hereinabove.

What is claimed is:

1. A personal integrating sphere system for benefi-
cially affecting the mental and physical health of a user,
comprising:

illuminator means for generating at least one illumi-

nating light beam of predetermined hue, saturation,
brightness, and duration;
integrating sphere means having an internal configu-
ration for diffusely reflecting and re-reflecting said
at least one illuminating light beam to integrate said
at least one illuminating light beam to provide a

" uniform, featureless illuminated field of view of
substantially uniform intensity within said integrat-
ing sphere means, said internal configuration of
said integrating sphere means being configured to
accommodate at least the head of the user inter-
nally within said integrating sphere means in such
manner that the user visually experiences said uni-
form, featureless illuminated field of view of sub-
stantially uniform intensity; and

coupler means for optically coupling said at least one

illuminating light beam from said illuminator
means to said integrating sphere means wherein
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said at least one illuminating light beam is initially
injected onto said internal configuration of said
integrating sphere means outside the visual field of
the user.

2. The personal integrating sphere system of claim 1
wherein said illuminator means comprises light-generat-
ing channel means for generating said at least one illu-
minating light beam having a predetermined hue of
predetermined brightness, and wherein said coupler
means is operative to optically couple said at least one
illuminating light beam into said integrating sphere
means by initially injecting said at least one illuminating
sphere beam onto said internal configuration of said
integrating sphere means outside the visual field of view
of the user, and wherein said internal configuration of
said integrating sphere means diffusely reflects and
re-reflects said at least one illuminating light beam to
integrate said at least one illuminating light beam to
provide said uniform, featureless illuminated field of
view of substantially uniform intensity having said pre-
determined hue within said integrating sphere means.

3. The personal integrating sphere system of claim 2
wherein said light-generating channel means is opera-
tive to generate a first illuminating light beam having a
first predetermined hue of predetermined brightness
and a second illuminating light beam having a second
predetermined hue, and wherein said coupler means is
operative to optically couple said first and second illu-

minating light beams into said integrating sphere means

onto said internal configuration of said integrating
sphere means outside the visual field of view of the user,
and wherein said internal configuration of said integrat-
ing sphere means diffusely reflects and re-reflects said
first and second illuminating light beams to said first and
second illuminating light beams to provide said uni-
form, featureless illuminated field of view of substan-
tially uniform intensity having a hue corresponding to a
mixture of said first and second predetermined hues
within said integrating sphere means.

4. The personal integrating sphere system of claim 3
wherein said light-generating channel means includes
means for generating white light to regulate saturation
of said first and second illuminating light beams.

5. The personal integrating sphere system of claim 2
wherein said light generating channel means is opera-
tive to generate a first illuminating light beam having a
first predetermined hue of predetermined brightness, a
second illuminating light beam having a second prede-
termined hue of third illuminating light beam having a
third predetermined hue of predetermined brightness,
and wherein said coupler means is operative to optically
couple said first, second and third illuminating light
beams into said integrating sphere means onto said in-
ternal configuration of said integrating sphere means
outside the visual field of view of the user, and wherein
said internal configuration of said integrating sphere
means diffusely reflects and re-reflects said first, second
and third illuminating light beams to integrate said first,
second and third illuminating light beams to provide
said uniform, featureless illuminated field of view of
substantially uniform intensity having a hue corre-
sponding to a mixture of said first, second and third
predetermined hues within said integrating sphere
means.

6. The personal integrating sphere system of claim §
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wherein said light-generating channel means includes

means for generating white light to regulate saturation
of said first, second and third illuminating light beams.

10

7. The personal integrating sphere system of claim 2
wherein said light-generating channel means includes
means for generating white light to regulate saturation
of said at least one illuminating light beam.’

8. The personal integrating sphere system of claim 2
wherein said light-generating channel means comprises:

at least one light-generating channel for producing

said at least one illuminating light beam having said

predetermined hue of predetermined brightness,

said at least one light-generating channel including

light source means for generating radiant flux;

lens means for collimating said radiant flux;

filter means for producing a light beam having said
predetermined hue by suppressing all wave-
lengths of said radiant flux except a narrow band
of wavelength corresponding to said predeter-
mined hue; and

means for modulating the intensity of said light
beam having said predetermined hue to provide
said at least one illuminating light beam having
said predetermined hue of said predetermined
brightness.

9. The personal integrating sphere system of claim 8
wherein said modulating means includes opague means
for blocking said light beam having said predetermined
hue wherein said at least one light-generating channel
produces no illuminating light beam.

10. The personal integrating sphere system of claim 2
further comprising controller means coupled to said
light-generating channel means and adjustable by the
user for regulating hue, brightness, saturation and dura-
tion of said at least one illuminating light beam.

11. The personal integrating sphere system of claim 2
further comprising microprocessor means coupled to
said light-generating channel means for storing and
recording sequences of said at least one illuminating
light beam coupled to said integrating sphere means.

12. The personal integrating sphere system of claim
11 wherein said microprocessor means is further opera-
tive for randomly generating sequences of said at least
one illuminating light beam.

13. The personal integrating sphere system of claim 2
further comprising sound system means coupled to said
integrating sphere means for generating sound in con-
junction with said at least one illuminating light beam
within said integrated sphere means.

14. The personal integrating sphere system of claim
13 further comprising microprocessor means coupled to
said light-generating channel means and said sound
system means for simultaneously synthesizing sound
and said at least one illuminating light beam.

15. The personal integrating sphere system of claim 1
wherein said integrating sphere means comprises a hol-
low globe having said internal configuration sized to
receive at least the head of the user therein, said internal

_configuration of said hollow globe having an inner

surface configured to provide multiple diffuse reflec-
tions and re-reflections in multiple directions of said at
least one illuminating light beam to provide said uni-
form, featureless illuminated field of view of substan-
tially uniform intensity within said hollow glove and an
insertion aperture configured to permit at least the head
of the user to be inserted within said hollow globe.

16. The personal integrating sphere system of claim
15 wherein said hollow globe has a light input port
formed therethrough for interfacing said coupler means
to said hollow globe wherein said at lest one illuminat-
ing light beam is injected into said hollow globe onto
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said inner surface configured to diffusely reflect and
re-reflect in multiple direction said at least one illumi-
nating light beam outside the visual field of view of the
user and diffusely reflected and re-reflected from said
inner surface thereof to form said uniform, featureless
illuminated field of view of substantially uniform inten-
sity.

17. The personal integrating sphere system of claim
16 further comprising a small reflecting mirror affixed
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to said inner surface of said hollow globe in proximity
to said light input port wherein said at least illuminating
light beam is reflected from said small reflecting mirror
onto said inner surface of said hollow glove outside the
visual field of the user and diffusely reflected and re-
reflected therefrom to form said uniform, featureless
illuminated field of view of substantially uniform inten-
sity.
* = ¥ % *
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