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(57) ABSTRACT

A modular light panel is described that comprises a trans-
parent base substrate, upon a first surface of which is
mounted an array of light sources, and a transparent pro-
tecting layer arranged to encapsulate the light sources upon
the first surface. The refractive index of these layers is such
that they form a composite structure for guiding light
produced by the light sources within the composite struc-
ture. The modular light panel also comprise a wireless
communication module and or environment sensor units
located on the first surface to measure one or more physical
properties of a volume illuminated by the light sources. The
modular light panel exhibits increased levels of light output,
are easier to manufacture than known devices while offering
increased functionality. In addition, they remove the need
for separate dedicated environment sensor units to be
employed in a room while providing a means for thermally
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MODULAR LIGHT PANEL

[0001] The present invention relates to the field of lighting
and in particular to a modular light panel that incorporates
one or more environment sensors so as to provide the
modular light panel with increased functionality in response
to a volume illuminated by the device.

BACKGROUND TO THE INVENTION

[0002] Recently there has been a desire for the increased
control of lighting systems, commonly referred to as “Smart
Lighting”. Primarily the development of these systems has
been driven by a desire for increased energy efficiency to
satisfy building codes, or comply with green building and
energy conservation programs. Typically, these systems
include high efficiency fixtures and central automated con-
trols that make adjustments based on conditions such as
occupancy or daylight availability.

[0003] In this context, the term lighting refers to the
deliberate application of light to achieve some aesthetic or
practical effect. It includes task lighting (i.e. increasing
illuminance or varying contrast to better accomplish a
specific activity), accent lighting (i.e. the focussing of light
on a particular area or object), and general lighting.

[0004] These so called “Smart Lighting” systems are
typically formed from modular lighting panels of the type
disclosed with US patent publication number US 2014/
0133137 and international patent publication number WO
2012/160390. Each modular light panel comprises a printed
circuit board (PCB) upon which is mounted one or more
light sources and an additional sensor unit employed for
example to detect a change in temperature or light levels in
the vicinity of the light panel and or the presence of an object
(e.g. a person) within a predetermined proximity of the light
panel. Electrical wiring on the PCB connects the light
sources and the additional sensors to an electrical connector.
This arrangement permits mechanical and electrical serial
connection of multiple modular lighting panels.

[0005] A disadvantage of these systems relates to reduced
light outputs due to the absorption of light generated by the
light sources by the PCBs. This is exacerbated be the
introduction of the additional sensor units which themselves
act to absorb light. In addition, the additional sensor units
also act to disrupt the propagation of light laterally across the
device thus reducing the overall uniformity of the output
light form the device. This is obviously undesirable for
many lighting systems e.g. room lighting.

SUMMARY OF THE INVENTION

[0006] It is therefore an object of an aspect of the present
invention to provide an alternative modular light panel that
obviates or at least mitigates the foregoing disadvantages of
the modular light panels known in the art.

[0007] It is a further object of an aspect of the present
invention to provide an alternative modular light panel that
exhibits increased functionality when compared to those
modular light panels known in the art.

[0008] The terms “transparent” and “opaque” employed
throughout the following description relate to the optical
properties of particular components of the device relative to
the wavelength of the light generated by the incorporated
light sources.
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[0009] According to a first aspect of the present invention
there is provided a modular light panel comprising:

a transparent base substrate having a first refractive index,
upon a first surface of which are mounted an array of one or
more light sources;

a transparent protecting layer, having a second refractive
index that is less than or equal to the first refractive index,
arranged to encapsulate the array of one or more light
sources upon the first surface and form a composite structure
with the transparent base substrate for guiding light pro-
duced by the one or more light sources within the composite
structure;

wherein the modular light panel further comprises one or
more environment sensor units located on the first surface to
measure one or more physical properties of a volume
illuminated by the array of one or more light sources.
[0010] In the context of the present application the term
environment sensor refers to a sensor capable of measuring
one or more physical properties of a surrounding environ-
ment inclusive of ambient illumination, ambient tempera-
ture, ambient pressure, and ambient fluid composition (e.g.
humidity and or the presence of air pollutants such as smoke,
carbon monoxide or carbon dioxide in the surrounding air).
[0011] The array of one or more light sources may be
located centrally upon the first surface. In this embodiment,
the one or more environment sensor units may be located
around the perimeter of the array of one or more light
sources.

[0012] Preferably the transparent protecting layer also
encapsulates the one or more environment sensor units upon
the first surface. In this embodiment, one or more apertures
may be located within the transparent protecting layer to
provide a means for fluid communication place between the
one or more environment sensor units and the volume
illuminated by the array of one or more light sources.
[0013] The one or more environment sensor units may
comprise a thermometer arranged to measure the ambient
temperature of the volume illuminated by the array of one or
more light sources.

[0014] The one or more environment sensor units may
comprise a photodetector arranged to measure the ambient
light levels of the volume illuminated by the array of one or
more light sources.

[0015] The one or more environment sensor units may
comprise a pressure sensor arranged to measure the ambient
pressure of the volume illuminated by the array of one or
more light sources.

[0016] The one or more environment sensor units may
comprise a hygrometer arranged to measure the ambient
humidity of the volume illuminated by the array of one or
more light sources.

[0017] The one or more environment sensor units may
comprise a smoke detector arranged to detect the presence of
smoke within the volume illuminated by the array of one or
more light sources.

[0018] The one or more environment sensor units may
comprise a gas detector arranged to detect the presence of
one or more gases within the volume illuminated by the
array of one or more light sources e.g. carbon monoxide or
carbon dioxide.

[0019] Optionally the modular lighting panel further com-
prises a motion sensor that provides a means for detecting
movement within the volume illuminated by the array of one
or more light sources. In this way, the array of lights can be
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automatically turned on when movement is detected within
the volume illuminated by the array of one or more light
source. The motion sensor is preferably mounted upon the
first surface.

[0020] Optionally the modular lighting panel further com-
prises an image capture device (e.g. a camera) that provides
a means for imaging the volume illuminated by the array of
one or more light sources. The image capture device is
preferably mounted upon the first surface.

[0021] Optionally the modular lighting panel further com-
prises a wireless communication module that provided a
means for automated control of the functionality of the
device. The wireless communication module may provide a
means for configuring the modular lighting panel to com-
municate with the Internet of Things (IoT). The wireless
communication module is preferably mounted upon the first
surface. The wireless communication module may comprise
a WiFi, LiFi or Bluetooth communication module. The
wireless communication module may comprise an inductive
antenna.

[0022] Optionally the modular lighting panel further com-
prises a computer processing unit (CPU) that provides a
means for automatically controlling one or more of the other
components of the modular lighting panel. The CPU is
preferably mounted upon the first surface.

[0023] Optionally the modular lighting panel further com-
prises a thermostat controller to provide a means for regu-
lating the temperature within the volume illuminated by the
array of one or more light sources. The CPU may be
employed as the thermostat controller.

[0024] The modular lighting panel preferably comprises
electrical tracking located on the first surface that provides
a means for supply power to the array of one or more light
sources and the one or more environment sensor units.
[0025] The electrical tracking may also provide a means
for supplying power to the motion sensor. The electrical
tracking may also provide a means for supplying power to
the wireless communication module. The electrical tracking
may also provide a means for supplying power to the CPU.
[0026] Power for the modular lighting panel may be
provided by a dedicated power source located within the
modular lighting panel.

[0027] Alternatively, or additionally, the electrical track-
ing may be electrically connected to one or more connecting
means located around the perimeter of the modular lighting
panel.

[0028] Most preferably the connecting means are univer-
sal connecting means. In this way, there is no dedicated input
or output connecting means for the modular lighting panel
and so multiple modular lighting panels can be joined
universally, by any of the connecting means so as to provide
a highly flexible lighting system.

[0029] The connecting means may be connected to an
external power source e.g. mains power.

[0030] Most preferably the modular lighting panel further
comprises one or more scattering structures arranged to
direct light generated by the array of one or more light
sources towards an exit surface of the modular lighting
panel. The one or more scattering structures may be located
on a second surface of the transparent base substrate the
second surface being opposite to the first surface.

[0031] Optionally the modular lighting panel further com-
prises a reflective layer formed behind the second surface to
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further assist in directing light generated by the array of one
or more light sources towards the exit surface of the modular
lighting panel.

[0032] Optionally the one or more environment sensor
units are formed on an organic layer. This embodiment has
the advantage that the modular lighting panel is simpler to
manufacture since all of the environment sensor units are
provided upon a single preformed component. The organic
layer may comprise a transparent polymer sheet, such as
polyester or polycarbonate, having a refractive index n,.
[0033] The array of one or more light sources may also be
formed on the organic layer. Similarly, one or more of the
motion sensor, the wireless communication module and the
CPU may also be formed on the organic layer.

[0034] According to a second aspect of the present inven-
tion there is provided a light panel comprising two or more
modular lighting panels in accordance with the first aspect of
the present invention.

[0035] The light panel may form a ceiling section of a
room.
[0036] Embodiments of the second aspect of the invention

may comprise features to implement the preferred or
optional features of the first aspect of the invention or vice
versa.

[0037] According to a third aspect of the present invention
there is provided an arm rest for a chair comprising a
modular lighting panel in accordance with the first aspect of
the present invention.

[0038] The arm rest may further comprise a pulse mea-
suring meter located within the modular lighting panel.
[0039] Embodiments of the third aspect of the invention
may comprise features to implement the preferred or
optional features of the first or second aspects of the inven-
tion or vice versa.

[0040] According to a fourth aspect of the present inven-
tion there is provided a method of thermally mapping the
temperature of the room the method comprising deploying
two or more modular lighting panels in accordance with the
first aspect of the present invention within a ceiling area of
the room.

[0041] Embodiments of the fourth aspect of the invention
may comprise features to implement the preferred or
optional features of the first or second aspects of the inven-
tion or vice versa.

[0042] According to a fifth aspect of the present invention
there is provided a modular light panel comprising:

a transparent base substrate having a first refractive index,
upon a first surface of which are mounted an array of one or
more light sources;

a transparent protecting layer, having a second refractive
index that is less than or equal to the first refractive index,
arranged to encapsulate the array of one or more light
sources upon the first surface and form a composite structure
with the transparent base substrate for guiding light pro-
duced by the one or more light sources within the composite
structure;

wherein the modular light panel further comprises a wireless
communication module that provided a means for automated
control of the functionality of one or more devices con-
nected to the modular light panel.

[0043] The wireless communication module may provide
a means for configuring the modular lighting panel to
communicate with the Internet of Things (IoT). The wireless
communication module is preferably mounted upon the first
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surface. The wireless communication module may comprise
a WiFi, LiFi or Bluetooth communication module

[0044] The wireless communication module may com-
prise an inductive antenna.

[0045] The one or more devices connected to the modular
light panel may comprises one or more environment sensor
units located on the first surface to measure one or more
physical properties of a volume illuminated by the array of
one or more light sources.

[0046] Optionally, the one or more devices may comprise
one or more devices located externally of the modular light
panel.

[0047] Embodiments of the fifth aspect of the invention
may comprise features to implement the preferred or
optional features of the first to fourth aspects of the invention
or vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] There will now be described, by way of example
only, various embodiments of the invention with reference to
the drawings, of which:

[0049] FIG. 1 presents a perspective view of a modular
lighting panel in accordance with an embodiment of the
present invention;

[0050] FIG. 2 presents a side view of the modular lighting
panel of FIG. 1;

[0051] FIG. 3 presents a perspective view of an alternative
embodiment of the modular lighting panel;

[0052] FIG. 4 presents a side view of the modular lighting
panel of FIG. 3; and

[0053] FIG. 5 presents a schematic representation of mul-
tiple modular lighting panels of FIG. 1 connected so as to
form a roof lighting system.

[0054] FIG. 6 presents a schematic representation of a
modular lighting panel incorporated within the arm rest of a
chair.

[0055] In the description which follows, like parts are
marked throughout the specification and drawings with the
same reference numerals. The drawings are not necessarily
to scale and the proportions of certain parts have been
exaggerated to better illustrate details and features of
embodiments of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0056] An explanation of the present invention will now
be described with reference to FIGS. 1 and 2. In particular,
FIG. 1 presents a perspective view of a modular lighting
panel 1 in accordance with an embodiment of the present
invention, while FIG. 2 presents a side view of the modular
lighting panel 1.

[0057] The modular lighting panel 1 can be seen to
comprise a composite light guiding structure 2 formed from
a transparent base substrate 3, made from a transparent
polymer sheet such as polyester or polycarbonate and having
arefractive index n, between 1.50 and 1.58 and a transparent
protecting layer 4, also formed from a plastic polymer and
having a refractive index n, between 1.46 and 1.56.

[0058] On a first surface 5 of the transparent base substrate
2 is bonded an array of light sources 6, the light sources 6
preferably being in the form of LEDs. The array of light
sources 6 is preferably located centrally on the first surface
5. The light sources 6 may emit light within a common
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wavelength region i.e. effectively be of the same colour.
Alternatively, the light sources 6 may emit light within a
different wavelength region i.e. effectively be of different
colours. In this embodiment, the modular lighting panel 1 is
able to control and change its output colour.

[0059] Located around the perimeter of the array of light
sources 6 are a number of environment sensor units 7. In
particular, the environment sensor units may comprise one
or more of the following:

[0060] 1) a thermometer 7a arranged to measure the
ambient temperature of the volume illuminated by the
array of light sources 6;

[0061] 2) a photodetector 75 arranged to measure the
ambient light levels of the volume illuminated by the
array of light sources 6;

[0062] 3) a pressure sensor 7¢ arranged to measure the
ambient pressure of the volume illuminated by the
array of light sources 6;

[0063] 4) a hygrometer 7d arranged to measure the
ambient humidity of the volume illuminated by the
array of light sources 6;

[0064] 5) a smoke detector 7e arranged to detect the
presence of smoke within the volume illuminated by
the array of light sources 6;

[0065] 6) a carbon monoxide detector 7/ arranged to
detect the presence of carbon monoxide within the
volume illuminated by the array of light sources 6; and

[0066] 7) a carbon dioxide detector 7g arranged to
detect the presence of carbon dioxide within the vol-
ume illuminated by the array of light sources 6.

[0067] It will be appreciated by the skilled reader that the
environment sensor units may further comprise a gas detec-
tor suitable for detecting any predetermined gas within the
volume illuminated by the array of light sources 6.

[0068] It will be appreciated by the skilled reader that not
all of the above described environment sensor units 7 need
be included within each modular lighting panel 1 and that
different modular lighting panels 1 may comprise different
combinations of these sensor units 7.

[0069] In addition to the above described light sources 6
and environment sensor units 7, the modular lighting panel
1 may comprise a number of additional components located
on the first surface 5. For example, the modular lighting
panel 1 may further comprise a motion sensor 8 (e.g. a
passive infrared sensor) employed to detect movement
within the volume illuminated by the array of light sources
6. In this way the array of lights can be automatically turned
on when movement is detected within the volume illumi-
nated by the array of light sources 6. The motion sensor 8
may comprise an image capture device (e.g. a camera)
arranged to monitor the volume illuminated by the array of
one or more light sources.

[0070] The modular lighting panel 1 may also comprise a
wireless communication module 9 that provided a means for
automated control of the functionality of the of one or more
devices connected to the modular light panel. The wireless
communication module 9 may provide a means for config-
uring the modular lighting panel 1 to communicate with the
Internet of Things (IoT). This allows the modular lighting
panel 1 to be connected to the outside world and thus
provide a means for the generation of environmental data to
facilitate an external intervention. The wireless communi-
cation module 9 may comprise a WiFi, LiFi or Bluetooth
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communication module. The wireless communication mod-
ule may comprise an inductive antenna.

[0071] The one or more devices connected to the modular
light panel may comprises the one or more environment
sensor units 7 located on the first surface 5, although it will
be appreciated that the one or more devices may comprise
one or more devices located externally of the modular light
panel e.g. a room thermostat.

[0072] A computer processing unit (CPU) 10 is preferably
also mounted on the first surface 5 so as to provide a means
for automatically controlling the other components of the
modular lighting panel 1. The CPU 10 may be emploved as
a thermostat controller so as to provide a means for regu-
lating the temperature within the volume illuminated by the
array of light sources 6.

[0073] Electrical tracking 11 printed on the first surface 5
provides a means for supply power to the light sources 6, the
environment sensor units 7, the motion sensor 8, the wireless
communication module 9 and the CPU 10. Power may be
provided by a dedicated power source 12 located within the
modular lighting panel 1. Preferably however, the electrical
tracking electrically connects the components of the modu-
lar lighting panel 1 to one or more connecting means 13
located around the perimeter of the transparent base sub-
strate 3. The connecting means 13 are equivalent such that
there is no dedicated input or output connecting means. In
this way, multiple modular lighting panels 1 can be joined
universally, by any of the connecting means 13 so as to
provide a highly flexible lighting system. The lighting
system can then be powered by an external power source e.g.
mains power.

[0074] Located on a second surface 14 of the transparent
base substrate 3 (i.e. that surface opposite to the first surface
5) is a scattering structure 15 in the form a patterned,
reflecting ink layer. A reflective layer 16 may also be formed
behind the second surface 14 so as to assist in directing light
17 generated by the light sources 6 towards the first surface
5

[0075] The transparent protecting layer 4 is arranged to
substantially cover the first surface 5 of the transparent base
substrate 3 and encapsulate the components located thereon.
In this way the transparent protecting layer 4 provides
physical protection for the components located the first
surface 5. An outer surface 18 of transparent protecting layer
4 defines the light exit surface for the modular lighting panel
1

[0076] The refractive indices of the transparent base sub-
strate 3 and the transparent protecting layer 4 are selected
such that they satisfy the inequality:

nzn, M

[0077] As a result, and as can be seen from FIG. 2, light
17 generated by the light sources 6 is initially coupled into
the transparent protecting layer 4 so as to propagate laterally
across the device i.e. in a direction substantially perpendicu-
lar to the light exit surface 18. However, since the refractive
index of the transparent base substrate 3 is selected to be
equal to or higher than that of the transparent protecting
layer 4, the generated light 17 is guided within both the
transparent base substrate 3 and the transparent protecting
layer 4 due to the effects of total internal reflection. There-
fore, the transparent base substrate 3 and the transparent
protecting layer 4 can be seen to form the composite
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structure 2 that acts as the guiding medium for the light 17
generated by the encapsulated LED light source 6.

[0078] When the light 17 has propagated as far as the
scattering structure 15 it interacts with this structure so as to
be redirected and so exit the device via the light exit surface
18, thus providing the desired lighting function. It will be
readily apparent to those skilled in the art that the scattering
structure 15 may alternatively be located on the outer
surface 18 of the transparent protecting layer 4. In this
embodiment, the redirected light will exit the device via the
second surface 14 of the transparent base substrate 3.
[0079] Ithas been found advantageous for the operation of
the environment sensor units 7 if an aperture 19 is formed
within the transparent protecting layer 4 that provides a
means for fluid communication to take place between the
environment sensor units 7 and the volume illuminated by
the array of light sources 6. The advantage of the presence
of these apertures 19 is found to outweigh the detrimental
impact that they have on uniformity of the light output from
device.

[0080] An explanation of an alternative embodiment of the
present invention will now be described with reference to
FIGS. 3 and 4. In particular, FIG. 3 presents a perspective
view of a modular lighting panel 20 in accordance with this
alternative embodiment, while FIG. 2 presents a side view of
the modular lighting panel 20. The modular lighting panel
20 shares many components in common with the above
described modular lighting panel 1 and so like parts are
marked within FIGS. 3 and 4 with the same reference
numerals.

[0081] The main difference between modular lighting
panel 1 of FIGS. 1 and 2 and that presently described with
reference to FIGS. 3 and 4 is that the environment sensor
units 7a to 7g incorporated therein are provided within a
preformed organic layer 21. In particular, the environment
sensor units 7a to 7g are formed from the deposition of
organic sensor layers on top of transparent thin-film tran-
sistors all of which are mounted on a support layer formed
from glass or plastic. In the presently described embodiment
the support layer comprises a transparent polymer sheet such
as polyester or polycarbonate and having a refractive index
n,. Since the light sources 6 are arrange to sit proud of
organic layer 21 the refractive index n,, of the organic layer
is preferably chosen such that the following inequality is
satisfied:

@

[0082] In this way, light 17 generated by the light sources
6 is initially coupled into the transparent protecting layer 4
so as to propagate laterally across the device. However,
since the refractive indices of the transparent base substrate
3, the organic layer 21 and the transparent protecting layer
4 satisfy inequality (2) the generated light 17 can propagate
through the organic layer 21 and into the transparent base
substrate 3. Therefore, the transparent base substrate 3, the
organic layer 21 and the transparent protecting layer 4 all
form part of the composite structure 2 that acts as the
guiding medium for the light 17 generated by the encapsu-
lated LED light source 6.

[0083] The advantage of providing the environment sen-
sor units 7a to 7g on the organic layer 21 is that it simplifies
the manufacture process since all of these sensor units are
provided within a single preformed component. In alterna-
tive embodiments, the functionality of the organic layer 21
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may be further extended so as to incorporate one or more of
the other components of the device e.g. the light sources 6,
the motion sensor 8, the wireless communication module 9
and the CPU 10.

[0084] A particular application of the modular lighting
panels 1 and 20 can be seen with reference to FIG. 5. Here
an array of sixteen modular lighting panels 1 and 20 has
been formed so as to provide a light panel 22. The light panel
may be employed as a wall or ceiling section for a room.
Employing the light panel 22 as a roof section has the
advantage that separate dedicated environment sensor units
no longer need to be deployed within the volume of the room
i.e. there is no need for a separate thermometer, photode-
tector, pressure sensor, hygrometer, smoke detector, carbon
monoxide detector or carbon dioxide detector arranged to
monitor the volume illuminated by the light panel 22. It will
be recognised that if all of these environment sensor units 7
were incorporated within a single modular lighting panel 1
and 20 then this functionally could be achieved with a single
modular lighting panels 1 and 20.

[0085] The above described light panel 22 when employed
as a ceiling section for a room may provide a means for
thermally mapping the temperature of the room. For
example, the colour output from a particular modular light-
ing panels 1 and 20 can be correlated to the temperature
measured by thermometer 7a located therein. In this way a
spectrum of colours from blue to red may be employed to
indicate the temperature of particular volumes of the room.
For a volume appearing to be overheating an alarm could be
activated and or a cooling apparatus activated. This func-
tionality would find particular application for thermally
mapping, and controlling, the temperature with a computer
server room.

[0086] The flexible nature of the modular lighting panels
1 and 20 means that they can also be employed within an
arm rest 23 of a chair, as presented schematically in FIG. 6.
In this embodiment, the modular lighting panel 24 may
further comprise a pulse measuring meter 25. The modular
lighting panel 24 thus provide a means for detecting whether
a person is sitting in the seat e.g. by employing the photo-
detector 7b or pressure sensor 7¢ while allowing for moni-
toring of the temperature and pulse of that person. This
embodiment has particular application for the elderly where
an alarm could be activated if their temperature or pulse
drops below a predestined value.

[0087] An alternative application of the modular lighting
panels 1 and 20 may be as a means for monitoring the
internal volume of a manufacturing environment (e.g. a
machine) where it would obviously be beneficial to be able
to illuminate and monitor the internal environmental con-
ditions and report these findings to an external system.
[0088] A further alternative application of the modular
lighting panels 1 and 20 may be within the horticulture
industry where the devices form part of the structure of a
light tank or growth enhancing intelligent light system.
[0089] The modular light panels described above exhibits
increased levels of light output when compared to those
known in the art based on PCBs. They are also easier to
manufacture while offering increased functionality. Employ-
ing the described modular light panels within a room
removes the need for separate dedicated environment sensor
units. By assembling an array of multiple modular light
panels, they provide a means for thermally mapping the
room.
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[0090] A modular light panel is described that comprises
a transparent base substrate, upon a first surface of which is
mounted an array of light sources, and a transparent pro-
tecting layer arranged to encapsulate the light sources upon
the first surface. The refractive index of these layers is such
that they form a composite structure for guiding light
produced by the light sources within the composite struc-
ture. The modular light panel also comprise a wireless
communication module and or environment sensor units
located on the first surface to measure one or more physical
properties of a volume illuminated by the light sources. The
modular light panel exhibits increased levels of light output,
are easier to manufacture than known devices while offering
increased functionality. In addition, they remove the need
for separate dedicated environment sensor units to be
employed in a room within which they are deployed while
providing a means for thermally mapping the room.
[0091] Throughout the specification, unless the context
demands otherwise, the terms “comprise” or “include”, or
variations such as “comprises” or “comprising”, “includes”
or “including” will be understood to imply the inclusion of
a stated integer or group of integers, but not the exclusion of
any other integer or group of integers.

[0092] Furthermore, reference to any prior art in the
description should not be taken as an indication that the prior
art forms part of the common general knowledge.

[0093] The foregoing description of the invention has been
presented for purposes of illustration and description and is
not intended to be exhaustive or to limit the invention to the
precise form disclosed. The described embodiments were
chosen and described in order to best explain the principles
of the invention and its practical application to thereby
enable others skilled in the art to best utilise the invention in
various embodiments and with various modifications as are
suited to the particular use contemplated. Therefore, further
modifications or improvements may be incorporated without
departing from the scope of the invention as defined by the
appended claims.

1. A modular light panel comprising;

a transparent base substrate having a first refractive index,
upon a first surface of which are mounted an array of
one or more light sources;

a transparent protecting layer, having a second refractive
index that is less than or equal to the first refractive
index, arranged to encapsulate the array of one or more
light sources upon the first surface and form a com-
posite structure with the transparent base substrate for
guiding light produced by the one or more light sources
within the composite structure;

wherein the modular light panel further comprises one or
more environment sensor units located on the first
surface to measure one or more physical properties of
a volume illuminated by the array of one or more light
sources.

2. A modular light panel as claimed in claim 1 wherein the
array of one or more light sources is located centrally upon
the first surface.

3. Amodular light panel as claimed in claim 1 wherein the
one or more environment sensor units are located around the
perimeter of the array of one or more light sources.

4. A modular light panel as claimed in claim 1 wherein the
transparent protecting layer also encapsulates the one or
more environment sensor units upon the first surface.
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5. A modular light panel as claimed in claim 4 wherein
one or more apertures are located within the transparent
protecting layer to provide a means for fluid communication
between the one or more environment sensor units and the
volume illuminated by the array of one or more light
sources.

6. A modular light panel as claimed in claim 1 wherein the
one or more environment sensor units comprise a thermom-
eter arranged to measure the ambient temperature of the
volume illuminated by the array of one or more light
sources.

7. Amodular light panel as claimed in claim 1 wherein the
one or more environment sensor units comprise a photode-
tector arranged to measure the ambient light levels of the
volume illuminated by the array of one or more light
sources.

8. A modular light panel as claimed in claim 1 wherein the
one or more environment sensor units comprise a pressure
sensor arranged to measure the ambient pressure of the
volume illuminated by the array of one or more light
sources.

9. A modular light panel as claimed in claim 1 wherein the
one or more environment sensor units comprise a hygroms-
eter arranged to measure the ambient humidity of the
volume illuminated by the array of one or more light
sources.

10. A modular light panel as claimed in claim 1 wherein
the one or more environment sensor units comprise a smoke
detector arranged to detect the presence of smoke within the
volume illuminated by the array of one or more light
sources.

11. A modular light panel as claimed in claim 1 wherein
the one or more environment sensor units comprise a gas
detector arranged to detect the presence of one or more gases
within the volume illuminated by the array of one or more
light sources.

12. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises a motion
sensor that provides a means for detecting movement within
the volume illuminated by the array of one or more light
sources.

13. A modular light panel as claimed in claim 12 wherein
the motion sensor is mounted upon the first surface.

14. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises an image
capture device that provides a means for imaging the volume
illuminated by the array of one or more light sources.

15. A modular light panel as claimed in claim 14 wherein
the image capture device is mounted upon the first surface.

16. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises a wireless
communication module that provided a means for automated
control of the functionality of the device.

17. A modular light panel as claimed in claim 16 wherein
the wireless communication module is mounted upon the
first surface.

18. (canceled)

19. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises a computer
processing unit (CPU) that provides a means for automati-
cally controlling one or more of the other components of the
modular lighting panel.

20. A modular light panel as claimed in claim 19 wherein
the CPU is mounted upon the first surface.
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21. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises a thermostat
controller to provide a means for regulating the temperature
within the volume illuminated by the array of one or more
light sources.

22. A modular light panel as claimed in claim 21 wherein
the modular lighting panel further comprises a computer
processing unit (CPU) that provides a means for automati-
cally controlling one or more of the other components of the
modular lighting panel and wherein the CPU is employed as
the thermostat controller.

23. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises electrical track-
ing located on the first surface that provides a means for
supply power to the array of one or more light sources and
the one or more environment sensor units.

24. A modular light panel as claimed in claim 23 wherein
the modular lighting panel further comprises a motion
sensor that provides a means for detecting movement within
the volume illuminated by the array of one or more light
sources, and wherein the electrical tracking provides a
means for supplying power to the motion sensor.

25. A modular light panel as claimed in claim 23 wherein
the modular lighting panel further comprises a wireless
communication module that provided a means for automated
control of the functionality of the device, and wherein the
electrical tracking provides a means for supplying power to
the wireless communication module.

26. A modular light panel as claimed in claim 23 wherein
the modular lighting panel further comprises a computer
processing unit (CPU) that provides a means for automati-
cally controlling one or more of the other components of the
modular lighting panel, and wherein the electrical tracking
provides a means for supplying power to the CPU.

27. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises a power source
located within the modular lighting panel.

28. A modular light panel as claimed in claim 23 wherein
the electrical tracking is electrically connected to one or
more connecting means located around the perimeter of the
modular lighting panel.

29. A modular light panel as claimed in claim 28 wherein
the connecting means comprise universal connecting means.

30. A modular light panel as claimed in claim 28 wherein
the connecting means are connected to an external power
source.

31. A modular light panel as claimed in claim 1 wherein
the modular lighting panel further comprises one or more
scattering structures arranged to direct light generated by the
array of one or more light sources towards an exit surface of
the modular lighting panel.

32. Amodular light panel as claimed in claim 31 wherein
the one or more scattering structures are located on a second
surface of the transparent base substrate, the second surface
being opposite to the first surface.

33. A modular light panel as claimed in claim 32 wherein
the modular lighting panel further comprises a reflective
layer formed behind the second surface to assist in directing
light generated by the array of one or more light sources
towards the exit surface of the modular lighting panel.

34. A modular light panel as claimed in claim 1 wherein
the one or more environment sensor units are formed on an
organic layer.
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35. A modular light panel as claimed in claim 34 wherein
the organic layer comprises a transparent polymer sheet
having a refractive index n,.

36. A modular light panel as claimed in claim 34 wherein
the array of one or more light sources are also formed on the
organic layer.

37. A modular light panel as claimed in claim 34 wherein
the modular lighting panel further comprises:

a motion sensor that provides a means for detecting
movement within the volume illuminated by the array
of one or more light sources;

a wireless communication module that provided a means
for automated control of the functionality of the device;
and

a computer processing unit (CPU) that provides a means
for automatically controlling one or more of the other
components of the modular lighting panel;
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wherein the motion sensor, the wireless communication

module and the CPU are formed on the organic layer.

38. Alight panel comprising two or more modular lighting
panels as claimed in claim 1.

39. A light panel as claimed in claim 38 wherein the light
panel forms a ceiling section of a room.

40. An arm rest for a chair comprising a modular lighting
panel as claimed in claim 1.

41. An arm rest as claimed in claim 40 wherein the
modular lighting panel further comprises a pulse measuring
meter.

42. A method of thermally mapping the temperature of the
room, the method comprising deploying two or more modu-
lar lighting panels as claimed in claim 1 within a ceiling area
of the room.
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