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METHODS AND APPARATUS FOR
PROVIDING A LUMINOUS WRITING
SURFACE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. provisional application Ser. No. 60/797,182, filed
on May 3, 2006, which is hereby incorporated herein by
reference.

TECHNICAL FIELD

The present invention is generally directed to reusable
writing surfaces, and, more particularly, to methods and appa-
ratus for providing a luminous writing surface, including
those employing L.ED-based light sources.

BACKGROUND

The term “whiteboard” commonly refers to any surface,
typically glossy and most commonly colored white, where
markings can be made. Whiteboards operate analogously to
chalkboards, in that they allow markings that temporarily
adhere to the surface of the board and that can be easily
removed. Whiteboards often are employed in teaching envi-
ronments (e.g., classrooms) as well as office environments, as
they provide useful tools for communication in connection
with pedagogy, problem solving, collaborative design, and
the like. Whiteboards usually are made of plastic, melamine-
coated pressboard, or steel coated with enamel or ceramic
material, commonly referred to as “porcelain steel.” Steel
whiteboards generally are magnetic, so magnets may be
employed to affix notes or a magnetic eraser to them. Glass
also provides a smooth, hard and erasable surface that has a
surface quality suitable for whiteboard applications.

Instead of using chalk (as on chalkboards) to make the
markings, a special whiteboard marker containing removable
(non-permanent) ink having a variety of colors is typically
used (these markers also are referred to as “dry-erase mark-
ers”). In general, whiteboard ink markings are less suscep-
tible to external influences, such as water or accidental era-
sure, because the ink adheres slightly more strongly than
chalk adheres to chalkboards. The ink is also less messy than
chalk (which generates chalk dust during use and erasure).

In some applications, a whiteboard may be used as a pro-
jection screen, essentially serving as the background for a
presentation generated by a projector (e.g., an overhead pro-
jector). In such an application, markings or writing may be
made “on top of” the projected image so as to be superim-
posed on the image (e.g., blanks may be filled in or comments
written on or adjacent to the projected material). Interactive
whiteboards such as a PolyVision Walk-and-Talk,
Promethean ACTIVboard, or SMART Board allow a com-
puter display to be projected onto a whiteboard using a pro-
jector. In some instances however, projecting an image onto a
whiteboard can produce a glare, making the image and/or
superimposed markings difficult to read. Also, more gener-
ally, the white background of a whiteboard (with or without
an image projected thereon) may cause contrast problems for
people with vision impairment.

Most whiteboards provide temporary viewing of markings
that can be easily erased if appropriate whiteboard markers
are used. Some types of whiteboards, however, may be
equipped with side-mounted scanners that allow the mark-
ings to be saved electronically for printing or viewing on a
computer.
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Whiteboards generally require a certain level of surface
luminance to create a proper contrast ratio between the mark-
ings or writing made by an appropriate marker and the base
surface of the whiteboard that provides a background. Typi-
cally, this is achieved “naturally” using lighting from an
external light source that irradiates the whiteboard writing
surface and is reflected outwards from it at a semi-diffuse
angle of incidence. Thus, the appearance of the overall color
scheme of conventional whiteboards and the contrast ratio
between markings thereon and the background depends on
this external lighting. Accordingly, the overall appearance of
the whiteboard typically matches the ambient lighting.

SUMMARY

Various embodiments of the present invention are directed
to methods and apparatus for providing a luminous writing
surface. As an alternative to conventional whiteboards as
discussed above, Applicants have recognized and appreciated
that a desired contrast between a writing surface and mark-
ings made thereon may be achieved by providing a luminous
writing surface in which the color, color temperature, and/or
brightness of the writing surface may be controlled. In some
exemplary embodiments, one or more LED-based light
sources and/or LED-based controllable lighting units are
employed to irradiate translucent or transparent material on
which markings or writing may be made, so as to provide a
luminous writing surface.

Generally, in one aspect, the invention focuses on a lumi-
nous apparatus including an essentially planar member hav-
ing a front surface, at least one side surface, and a back
surface. The front surface of the essentially planar member
includes a writing surface configured to receive a removable
marking thereon. The apparatus further includes at least one
light source associated with the essentially planar member for
irradiating the side surface and/or the back surface thereof
with visible light perceivable by an observer from the front
surface. The visible light provides at least one background
color for the marking when received on the writing surface.
The essentially planar member may include a substantially
translucent or transparent material.

In various embodiments of this aspect of the invention, the
light source includes at least one LED-based light source. The
apparatus may further include at least one controller electri-
cally coupled to the at least one light source and configured to
control at least one of a color, a color temperature and an
intensity of the visible light so as to provide the at least one
background color for the at least one marking.

In another aspect, the invention features a method for mak-
ing a marking on a writing surface including the acts of (A)
providing an essentially planar member having a front sur-
face, at least one side surface, and a back surface, the front
surface including the writing surface; (B) irradiating the side
surface and/or the back surface of the essentially planar mem-
ber with visible light from a light source perceivable by an
observer from the front surface; and (C) making the marking
on the writing surface such that the visible light provides at
least one background color for the marking. The method may
further include the act of controlling the at least one back-
ground color to alter the contrast between the marking and the
writing surface.

As used herein for purposes of the present invention, the
term “LED” should be understood to include any electrolu-
minescent diode or other type of carrier injection/junction-
based system that is capable of generating radiation in
response to an electric signal. Thus, the term “LED” includes,
but is not limited to, various semiconductor-based structures
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that emit light in response to current, light emitting polymers,
organic light emitting diodes (OLEDs), electroluminescent
strips, and the like. In particular, the term “LED” refers to
light emitting diodes of all types (including semi-conductor
and organic light emitting diodes) that may be configured to
generate radiation in one or more of the infrared spectrum,
ultraviolet spectrum, and various portions of the visible spec-
trum (generally including radiation wavelengths from
approximately 400 nanometers to approximately 700 nanom-
eters). Some examples of LEDs include, but are not limited to,
various types of infrared LEDs, ultraviolet LEDs, red LEDs,
blue LEDs, green LEDs, yellow LEDs, amber LEDs, orange
LEDs, and white LEDs (discussed further below). It also
should be appreciated that LEDs may be configured and/or
controlled to generate radiation having various bandwidths
(e.g., full widths at half maximum, or FWHM) for a given
spectrum (e.g., narrow bandwidth, broad bandwidth), and a
variety of dominant wavelengths within a given general color
categorization.

For example, one implementation of an LED configured to
generate essentially white light (e.g., a white LED) may
include a number of dies which respectively emit different
spectra of electroluminescence that, in combination, mix to
form essentially white light. In another implementation, a
white light LED may be associated with a phosphor material
that converts electroluminescence having a first spectrum to a
different second spectrum. In one example of this implemen-
tation, electroluminescence having a relatively short wave-
length and narrow bandwidth spectrum “pumps” the phos-
phor material, which in turn radiates longer wavelength
radiation having a somewhat broader spectrum.

It should also be understood that the term LED does not
limit the physical and/or electrical package type of an LED.
For example, as discussed above, an LED may refer to a
single light emitting device having multiple dies that are
configured to respectively emit different spectra of radiation
(e.g., that may or may not be individually controllable). Also,
an LED may be associated with a phosphor that is considered
as an integral part of the LED (e.g., some types of white
LEDs). In general, the term LED may refer to packaged
LEDs, non-packaged LEDs, surface mount LEDs, chip-on-
board LEDs, T-package mount LEDs, radial package LEDs,
power package LEDs, LEDs including some type of encase-
ment and/or optical element (e.g., a diffusing lens), etc.

The term “light source” should be understood to refer to
any one or more of a variety of radiation sources, including,
but not limited to, LED-based sources (including one or more
LEDs as defined above), incandescent sources (e.g., filament
lamps, halogen lamps), fluorescent sources, phosphorescent
sources, high-intensity discharge sources (e.g., sodium vapor,
mercury vapor, and metal halide lamps), lasers, other types of
electroluminescent sources, pyro-luminescent sources (e.g.,
flames), candle-luminescent sources (e.g., gas mantles, car-
bon arc radiation sources), photo-luminescent sources (e.g.,
gaseous discharge sources), cathode luminescent sources
using electronic satiation, galvano-luminescent sources,
crystallo-luminescent sources, kine-luminescent sources,
thermo-luminescent sources, triboluminescent sources,
sonoluminescent sources, radioluminescent sources, and
luminescent polymers.

A given light source may be configured to generate elec-
tromagnetic radiation within the visible spectrum, outside the
visible spectrum, or a combination of both. Hence, the terms
“light” and “radiation” are used interchangeably herein.
Additionally, a light source may include as an integral com-
ponent one or more filters (e.g., color filters), lenses, or other
optical components. Also, it should be understood that light
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sources may be configured for a variety of applications,
including, but not limited to, indication, display, and/or illu-
mination. An “illumination source” is a light source that is
particularly configured to generate radiation having a suffi-
cient intensity to effectively illuminate an interior or exterior
space. In this context, “sufficient intensity” refers to sufficient
radiant power in the visible spectrum generated in the space
or environment (the unit “lumens” often is employed to rep-
resent the total light output from a light source in all direc-
tions, in terms of radiant power or “luminous flux”) to provide
ambient illumination (i.e., light that may be perceived indi-
rectly and that may be, for example, reflected off of one or
more of a variety of intervening surfaces before being per-
ceived in whole or in part).

The term “spectrum” should be understood to refer to any
one or more frequencies (or wavelengths) of radiation pro-
duced by one or more light sources. Accordingly, the term
“spectrum” refers to frequencies (or wavelengths) not only in
the visible range, but also frequencies (or wavelengths) in the
infrared, ultraviolet, and other areas of the overall electro-
magnetic spectrum. Also, a given spectrum may have a rela-
tively narrow bandwidth (e.g., a FWHM having essentially
few frequency or wavelength components) or a relatively
wide bandwidth (several frequency or wavelength compo-
nents having various relative strengths). It should also be
appreciated that a given spectrum may be the result of a
mixing of two or more other spectra (e.g., mixing radiation
respectively emitted from multiple light sources).

For purposes of this description, the term “color” is used
interchangeably with the term “spectrum.” However, the term
“color” generally is used to refer primarily to a property of
radiation that is perceivable by an observer (although this
usage is not intended to limit the scope of this term). Accord-
ingly, the terms “different colors” implicitly refer to multiple
spectra having different wavelength components and/or
bandwidths. It also should be appreciated that the term
“color” may be used in connection with both white and non-
white light.

The term “color temperature” generally is used herein in
connection with white light, although this usage is not
intended to limit the scope of this term. Color temperature
essentially refers to a particular color content or shade (e.g.,
reddish, bluish) of white light. The color temperature of a
given radiation sample conventionally is characterized
according to the temperature in degrees Kelvin (K) ofa black
body radiator that radiates essentially the same spectrum as
the radiation sample in question. Black body radiator color
temperatures generally fall within a range of from approxi-
mately 700 degrees K (typically considered the first visible to
the human eye) to over 10,000 degrees K; white light gener-
ally is perceived at color temperatures above 150-2000
degrees K.

Lower color temperatures generally indicate white light
having a more significant red component or a “warmer feel,”
while higher color temperatures generally indicate white light
having a more significant blue component or a “cooler feel.”
By way of example, fire has a color temperature of approxi-
mately 1,800 degrees K, a conventional incandescent bulb has
a color temperature of approximately 2848 degrees K, early
morning daylight has a color temperature of approximately
3,000 degrees K, and overcast midday skies have a color
temperature of approximately 10,000 degrees K. A color
image viewed under white light having a color temperature of
approximately 3,000 degree K has a relatively reddish tone,
whereas the same color image viewed under white light hav-
ing a color temperature of approximately 10,000 degrees K
has a relatively bluish tone.






