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of distractors present solely in the depth plane of the target
was also investigated. The results showed a number of
interesting features including the significant modification of
the response time resulting from the target presence or
absence. In the target absence trials, the reaction times of all
the subjects displayed a direct correspondence to the number
of distractors whilst the target present trials did not display
any such dependency. Furthermore, it was found that the
reaction times in instances where distractors were spread
across multiple depths were faster than for distractors
located in a single depth plane.

[0029] Consequently, the use of a plurality of depth/focal
planes as a means of displaying information can enhance
preattentive processing with enhanced reaction/assimilation
times.

[0030] It is thus believed that a means of overcoming the
above described drawbacks is available by harnessing the
peripheral vision and subconscious perception of the reader
(particularly in conjunction with multi focal plane displays)
to assimilate additional information sources simultaneously
with the process of conventional reading in order to enhance
the speed and effectiveness of the whole reading/viewing
process.

[0031] The benefits of the multi-layered viewing screens,
in particular those utilising the technology described in the
co-pending Patent Application Nos. NZ314566, NZ328074,
NZ329130, PCT/NZ98/00098 and PCT/NZ99/00021 are
especially germane to displays using liquid crystal displays
(LCD).

[0032] There are two main types of Liquid Crystal Dis-
plays used in computer monitors, passive matrix and active
matrix. Passive-matrix Liquid Crystal Displays use a simple
grid to supply the charge to a particular pixel on the display.
Creating the grid starts with two glass layers called sub-
strates. One substrate is given columns and the other is given
rows made from a transparent conductive material. This is
usually indium tin oxide. The rows or columns are con-
nected to integrated circuits that control when a charge is
sent down a particular column or row. The liquid crystal
material is sandwiched between the two glass substrates, and
a polarizing film is added to the outer side of each substrate.

[0033] A pixel is defined as the smallest resolvable area of
an image, either on a screen or stored in memory. Each pixel
in a monochrome image has its own brightness, from O for
black to the maximum value (e.g. 255 for an eight-bit pixel)
for white. In a colour image, each pixel has its own bright-
ness and colour, usually represented as a triple of red, green
and blue intensities. To turn on a pixel, the integrated circuit
sends a charge down the correct column of one substrate and
a ground activated on the correct row of the other. The row
and column intersect at the designated pixel and that delivers
the voltage to untwist the liquid crystals at that pixel.

[0034] The passive matrix system has significant draw-
backs, notably slow response time and imprecise voltage
control. Response time refers to the Liquid Crystal Displays
ability to refresh the image displayed. Imprecise voltage
control hinders the passive matrix’s ability to influence only
one pixel at a time. When voltage is applied to untwist one
pixel, the pixels around it also partially untwist, which
makes images appear fuzzy and lacking in contrast.

[0035] Active-matrix Liquid Crystal Displays depend on
thin film transistors (TFT). Thin film transistors are tiny

Dec. 2, 2004

switching transistors and capacitors. They are arranged in a
matrix on a glass substrate. To address a particular pixel, the
proper row is switched on, and then a charge is sent down
the correct column. Since all of the other rows that the
column intersects are turned off, only the capacitor at the
designated pixel receives a charge. The capacitor is able to
hold the charge until the next refresh cycle. And if the
amount of voltage supplied to the crystal is carefully con-
trolled, it can be made to untwist only enough to allow some
light through. By doing this in very exact, very small
increments, Liquid Crystal Displays can create a grey scale.
Most displays today offer 256 levels of brightness per pixel.

[0036] A Liquid Crystal Display that can show colours
must have three subpixels with red, green and blue colour
filters to create each colour pixel. Through the careful
control and variation of the voltage applied, the intensity of
each subpixel can range over 256 shades. Combining the
subpixel produces a possible palette of 16.8 million colours
(256 shades of redx256 shades of greenx256 shades of
blue).

[0037] Liquid Crystal Displays employ several variations
of liquid crystal technology, including super twisted nem-
atics, dual scan twisted nematics, ferroelectric liquid crystal
and surface stabilized ferroelectric liquid crystal. They can
be lit using ambient light in which case they are termed as
reflective, backlit and termed Transmissive, or a combina-
tion of backlit and reflective and called transflective. There
are also emissive technologies such as Organic Light Emit-
ting Diodes, and technologies which project an image
directly onto the back of the retina which are addressed in
the same manner as Liquid Crystal Displays. These devices
are described hereafter as LCD panels

[0038] All references, including any patents or patent
applications cited in this specification are hereby incorpo-
rated by reference. No admission is made that any reference
constitutes prior art. The discussion of the references states
what their authors assert, and the applicants reserve the right
to challenge the accuracy and pertinency of the cited docu-
ments. It will be clearly understood that, although a number
of prior art publications are referred to herein, this reference
does not constitute an admission that any of these documents
form part of the common general knowledge in the art, in
New Zealand or in any other country.

[0039] Tt is acknowledged that the term ‘comprise’ may,
under varying jurisdictions, be attributed with either an
exclusive or an inclusive meaning. For the purpose of this
specification, and unless otherwise noted, the term ‘com-
prise’ shall have an inclusive meaning—i.e. that it will be
taken to mean an inclusion of not only the listed components
it directly references, but also other non-specified compo-
nents or elements. This rationale will also be used when the
term ‘comprised’ or ‘comprising’ is used in relation to one
or more steps in a method or process.

[0040] Tt is an object of the present invention to address
the foregoing problems or at least to provide the public with
a useful choice.

[0041] Further aspects and advantages of the present
invention will become apparent from the ensuing description
which is given by way of example only.



