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A multiple view display and a computer system

FIELD OF THE INVENTION
The invention relates to a multiple view display comprising a set of pixels
arranged for emitting corresponding light rays and a set of apertures arranged for transmitting

a portion of the light rays in dependence on an angle of their propagation.

BACKGROUND OF THE INVENTION

An embodiment of the display as is set forth in the foregoing is known from
EP 1427223 A2. The known display enables a so-called dual-view display, wherein two
different views are rendered and projected using suitable slit-shaped apertures, each view in a
different direction. When used, for example, in a middle console of a car, the driver can see
suitable information, notably navigation instructions, while a co-driver receives
entertainment video.

In the known display a parallax barrier located on top of a suitable LCD screen
is used. It is also possible to use other pixilated screens, like PDP or organic light emitting
device OLED. The parallax barrier is spatially arranged for transmitting light rays that can
pass the barrier propagate in two different directions thereby enabling two different views.
However, light rays originating from pixels with information intended for view 1 should not
end up in view 2 and vice versa. In other words, ideally there should be no crosstalk between
the views.

For crosstalk to be absent, the thickness d of the front plate of the LCD should
not exceed a certain value. This value is determined by the requirement that light that
originates from a pixel intended for a certain view but is directed in such a way that it could
end up in the wrong view, should be reflected by means of total-internal-reflection (TIR).
TIR is the effect that a light ray that is traveling inside a medium can escape from this
medium only if the angle of this ray with respect to the normal to the surface of this medium
does not exceed a certain critical angle. This critical angle depends on the index of refraction
n of the medium.

The relation between the maximum thickness of the front plate of the LCD and

the other parameters of the system is as follows:
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d<d-vn* -1

Here, J is the shortest distance from a pixel to an aperture in the barrier that

would lead to crosstalk. This distance in its turn obeys the following relation:

d=p+=———
P75

In this relation, p is the (sub)-pixel pitch, b is the width of the black matrix,
and w is the width of the apertures in the barrier.

In practice, to ensure that the value of the thickness d of the front plate is not
too small, one is inclined to choose a wide black matrix (i.e. large value of b) in combination
with small apertures in the barrier (i.e. a small value of w). An alternative is to switch half of
the pixels off to mimic a wide black matrix.

It is a disadvantage of the known display that the light output of the display

and the resolution of the resulting images is reduced.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a multi-view display, wherein more
than two independent views are made possible while images with sufficient resolution and
light output are generated.

To this end in the display according to the invention the set of pixels is formed
by a repetition of a unit cell comprising a plurality of light emitting pixels, each aperture
being arranged within the unit cell and being dimensioned to be substantially comparable to a
size of a pixel.

In accordance with the technical measure of the invention due to an interaction
of the active, i.e. light emitting, pixels substantially with a single aperture, multiple views can
casily be provided, whereby light output and resolutions are not sacrificed. It is found that the
technical measure of the invention is applicable not only to conventional displays where the
pixels are arranged in columns, but also to a so-called delta-nabla geometry, wherein the
pixels are dimensioned as hexagons.

It is noted that multi-view displays per se are known. In the known
embodiment of the multi-view display a set of lenses is used for forming respective views in
one plane. In the invention, on the contrary, the respective apertures are arranged to form
respective views not in one plane, but rather at a view-specific spatial angle determined by
suitable geometric inter-relation between the apertures and individual light emitting pixels

contributing to respective views.
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Preferably, the apertures are formed by a single substantially planar barrier,
arranged in front of the display, notably a suitable LCD display. More details of the
arrangement of the barrier and the light emitting pixels will be described with reference to
Fig. 1.

In a multiple view display according to an embodiment of the invention, the
apertures are formed by a three-dimensional superposition of a first barrier comprising a first
set of slits and a second barrier comprising a second set of slits, the second set of slits being
transversely arranged with respect to the first set of slits.

It is found to be advantageous to use two barriers mutually constituting a set of
apertures dimensioned with a size comparable to a size of a single pixel. The slits of the two
barriers are transversely arranged, for example orthogonally with respect to each other. A
barrier 1 is located at an optical distance d, from the plane of pixels of the LCD. A barrier 2
1s arranged at a distance of d, from the LCD screen. Preferably, d), > d,. More preferably, for

an aspect ratio of light emitting pixels of 1:k, the preferred relation between respective

distances is 0.7 k dy £ dy £ 1.3 k dx. For example, for the aspect ratio of 1:3, preferred

relation between respective distances is about 2dx £ dy £ 4 dy. According to this technical

measure all resulting views have the same viewing angle with respect to a normal to the
display, which is found to be more convenient in practical applications, like a table-top
display, for example for a gaming computer.

In an embodiment of the display according to the invention, at least one of the
apertures, and preferably each of the apertures, at least partially comprises a color filter.

In a further embodiment of the display according to the invention, the display
comprises a controller for supplying a plurality of respective image data to respective pixels
constituting the unit cell. More preferably, the apertures are arranged to enable a plurality of
alternative viewing modes, the controller is further arranged to enable switching between the
alternative viewing modes by altering at least a geometry of the unit cell, a geometry of the
aperture cooperating with the unit cell, a repetition pattern of the unit cells, or a repetition
pattern of the apertures. Preferably, a first viewing mode is a single viewing mode and a
second viewing mode is a multiple viewing mode.

Alternatively, the display comprises a backlight unit arranged to control the
angle of propagation of respective light rays. An alternative method of providing multiple

views, notably four views would be to use a directional backlight of which the direction the
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light is emitted into can be switched between, for example, four directions. In this specific
embodiment it is not necessary to use any apertures for enabling multiple views. This
switching can be done time-sequentially in synchronism with the information offered to the
display. The advantage is that no light is wasted and that the full native resolution of the
display is available for each viewer. The disadvantage is the occurrence of flicker unless the
frame rate is high enough (in practice at least 4x60=240 Hz). This embodiment has an
advantage that all pixels of the display are in the active state, increasing the light output of
the display still further.

The computer system according to the invention comprises a processor
arranged for generating multiple view data and a display as discussed in the foregoing for
generating multiple views.

These and other aspects of the invention will be discussed in further detail
with reference to Figures.

Fig. 1 presents a schematic view of an embodiment of the display according to
the invention.

Fig. 2 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 3 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 4 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 5 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 6 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 7 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 8 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 9 presents a schematic view of a further embodiment of the display
according to the invention.

Fig. 10 presents a schematic view of a further embodiment of the display

according to the invention.
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Fig. 11 presents a schematic view of a further embodiment of the display

according to the invention.

DESCRIPTION OF THE DRAWINGS

An embodiment of a four-view display in accordance with the invention is
shown in Fig. 1. The display comprises light emitting pixels of the type 3, 4, 1 and 2 and
inactive pixels of the type 6a. The apertures of the type 5 are formed by a suitable optical
barrier arranged in front of the display 10. The apertures 5 are dimensioned to be
substantially comparable to a size of a pixel. Fig. 1 presents schematically a superposed view
10 of the set of apertures 5 positioned above a suitable screen. This embodiment of the four-
view display is based on the use of a conventional LCD with red, green, and blue sub-pixels
arranged in columns (not shown). The invention is not limited to LCD screens, but can also
be applied to other pixilated screens such as PDP or OLED screens. A unit cell 8 comprising
pixels 2, 3, 1 and 4 is formed by combining a suitable plurality of active, light emitting
pixels. In this particular embodiment the unit cell 8 is shaped as a rectangle with symmetry
axes Al and A2 and a geometric center G. The light emitting pixels are arranged along the
symmetry axes Al, A2 and the respective four views are formed by an oblique light
propagation through the aperture 5 arranged above the geometric center G, thereby resulting
in respective views v1, v2, v3 and v4. It is noted that the views v1, v2, v3 and v4 are located
not in one plane but are spatially distributed at four spatial angles. It is further noted that
usually the pixels lying immediately below the aperture 5 are not active. However, it is
possible to arrange these pixels as active pixels thereby generating a fifth view propagating
perpendicular to a plane of the LCD screen 10.

It is noted that from a geometrical perspective the unit cells may be separated
from each other by non-active pixels 7, which do not radiate any light. The active, light
emitting pixels 2, 3, 1 and 4 are the pixels that can contribute to the various views due to the
fact that only light rays propagating from these pixels can escape the aperture 5. It is noted
that in order to avoid crosstalk between adjacent pixels, some pixels, like 7 are always in the
off state, which is schematically illustrated by a gray color. The unit cell 8 is translated over
the screen 10, whereby respective apertures 5 are arranged within respective unit cells and
are dimensioned to be comparable to a size of a pixel. It is further noted that within the
context of the present application the term "comparable” refers to values lying within the

same order of magnitude. The apertures 5 may be formed on a single optical barrier.
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In an embodiment shown in Fig. 1, the light emitting pixels 3 have a green
color, the light emitting pixel 2 is red and the light emitting pixel 4 is blue. It is noted that the
arrangement of the color pixels within the unit cell shifts when the unit cell is translated
across an area of the LCD screen. For example, for an initial selection of the light emitting
pixels to be green 3, red 2, blue 4, the following unit cell will have two blue pixels 4', a green
pixel 3' and a red pixel 2'. In general, the light emitting pixels will form a sequence of red-
blue-green along any row constituting the LCD screen.

Fig. 8 presents a schematic view of a further embodiment of the display
according to the invention. In this embodiment the apertures are formed by an interaction of a
first set of apertures 85a formed in a first optical barrier located at a first distance from the
LCD screen and a second set of apertures 85b located in a second optical barrier located at a
second distance from the LCD screen. It is noted that the cross sections shown in Fig. 8
present respective sections of the device according to the invention taken along a row A and a
column B, shown in Fig. 1. This embodiment further improves the embodiment discussed
with reference to Fig. 1 in that instead of a single barrier with transparent apertures, two
barriers are used, and each of the two barriers has long transparent slits instead of hole-like
apertures. The slits of the two barriers are orthogonal with respect to each other. Barrier 1,
responsible for views corresponding with pixels 2 and 4 shown in Fig. 1, is located at an
optical distance d, from the plane of pixels of the LCD. For barrier 2, responsible for views
corresponding to pixels 1 and 2 shown in Fig. 1, this distance is d,. Preferably, for an aspect

ratio of light emitting pixels of 1:k, the preferred relation between respective distances is 0.7

kds < dy < 1.3 kd,. For example, for the aspect ratio of 1:3, preferred relation between

respective distances is about 2dx £ dy £ 4 dx. As a result of this technical measure, all

resulting views have the same viewing angle with respect to a normal to the display.

As is schematically illustrated in Fig. 8, four views v1, v2, v3, v4 are formed
by oblique light propagation from respective light emitting pixels 81, 82, 83, 84 through
respective barriers.

Alternative embodiments of the display according to the invention are shown
in Fig. 2 and Fig. 3. In Fig. 2, a unit cell 28 is translated across an LCD area yielding a set of
active pixels. The unit cell 28 is a rectangle having a geometric center G. The light emitting
pixels 21, 22 are arranged along diagonals D1, D2 of the unit cell. It is noted that in this
particular embodiment the unit cell is formed just by two colors, for example red 21 and blue

22, the light emitting pixels of the same color being stacked on top of each other. When the
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unit cell 28 is translated along the area of the LCD screen, the color of the light emitting
pixels constituting the unit cell is changed. For example, in the unit cell 28' the light emitting
pixels are green 23 and red 21'. Also in this embodiment the light emitting pixels along a
certain row form a red-blue-green sequence. Regarding a unit cell arranged on one row, it is
seen that the primary colors 21, 22, 23 are interleaved, whereby the unit cell 28 upon its
translation to a position 28' comprises shifted colors. The unit cell 28 comprises inactive
pixels schematically shown in gray. The resulting views are indicated by v1, v2, v3 and v4.

Respective apertures 25 are placed within each unit cell 28, and are shown in
Fig. 2 in superposition on the LCD screen, the size of the aperture being substantially the
same as the size of a single pixel. It is noted that in this embodiment the position of the
aperture 25 is shifted in a vertical direction by a half pixel with respect to rows of the pixels
21 and 22. In this case, preferably a row of pixels between the light emitting pixels 21 and 22
18 inactive.

In a further embodiment of the display according to the invention, shown in
Fig. 3 the unit cell 34 comprises only active pixels 31, 32 arranged in columns. The unit cell
34 is a rectangle, whereby the light emitting pixels are arranged along diagonals D1, D2 of
the rectangle. The unit cells 34, 34a are separated by inactive pixels shown in gray to avoid
crosstalk between different views. The aperture 35 is positioned above a geometric center G
of the unit cell 34, partially overlapping the area of respective light emitting pixels 31, 32.
The aperture 35 is hereby shown by superposition. Also in this embodiment the unit cell 34,
when translated across the display area to a position 34a comprises different color pixels 32,
33. Regarding a unit cell arranged on one row, it is seen that the primary colors 31, 32, 33 are
interleaved, whereby the unit cell 34 upon its translation to a position 34a comprises shifted
colors. Similar to the arrangement shown in Fig. 2, it is noted that in this embodiment the
red-blue-green sequence is formed by pairs of pixels having the same color, but constituting
adjacent unit cells, like pixels 32, 33.

With the layouts as shown in these figures, four equal views v1, v2, v3 and v4
can be created. Contrary to the embodiment shown in Fig. 1, the views are not oriented along
the main axes of the display but rather along the diagonals of the display. Also for these
embodiments, the single barrier can in principle be replaced by a double barrier according to
the same lines of reasoning as described with reference to Fig. 8.

Fig. 4 presents a schematic view of a further embodiment of the display 40
according to the invention. In this particular embodiment six independent views,

schematically indicated by v1, v2, v3, v4, v5 and v6 are produced. The unit cell 48 is a
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rectangle with a geometric center G, an inner region I and an outer region O. The light
emitting pixels are preferably only the pixels arranged along the outer region O. The pixels
located in the inner region I are preferably switched off to avoid crosstalk. However, it is
possible that these pixels are used to produce a seventh view propagating substantially
perpendicularly to the plane of the LCD screen 40.

The aperture AP for this embodiment comprises four pixels long and 1 pixel
high which is of the same order of magnitude as a single pixel. The aperture AP comprises
four color filters 41, 42, 42, and 43 and is shown by superposition on the LCD screen. The
color selection of the filters 41, 42, 43 depends on the respective position of the rows of
primary LCD pixels blue, red, green (B, R, G) and the aperture. In the case where the color
code of the LCD pixels constituting the unit cell 48 is red-green-blue-red-green-blue, the
color code of the filters is red for 41, green for 42 and blue for 43. To ease comprehension,
light emitting pixels that correspond are schematically shown in white. For the present
embodiment, the unit cell 48 constitutes 18 pixels, arranged as a rectangle having 3 rows and
6 columns. In this way, view 5 is generated by the three leftmost pixels of the highest row,
view 4 is generated by a single leftmost pixel of the second row, view 6 is generated by three
rightmost pixels of the upper row, view 1 is generated by the rightmost pixel in the second
row, view 3 is generated by the three leftmost pixels in the lower row and view 2 is generated
by the three rightmost pixels in the lower row.

Various alternative patterns of color filters, as well as hybrid patterns of color
filters and transparent regions are envisaged. Examples of suitable embodiments are
schematically shown in Fig. 6. For example a filter sequence (a) comprising color elements
61a, 61b, 61b and 61c can be replaced by a filter sequence (b) comprising a color element
62a two transparent elements 62b and a color element 62c¢. In this case the dimension of a
single color element 62a is the same as a width of a single pixel. In the embodiment (c) with
filter elements 63a, 63b and 63c, they are dimensioned wider that a width of the pixel. In a
filter sequence (d) the dimensions of the color filter elements 64a, 64b and 64c¢ are smaller
than the dimension of the pixel. In the embodiment (¢) the color filters 65a, 65¢ encompass
non-transparent area 65b and 65d and a transparent area 65¢. In the embodiment (f) the
colored filters 66a, 66¢ surround a transparent region 66b, all being of diminished size, still
being of the same order of magnitude as the pixel size.

The resulting views obtainable with these filters are shown in Fig. 7. Wherein
for a unit cell (a) provided with the filters 74, 75, 76 six viewing regions are produced, v1,

v2,v3, v4, v5 and v6. In this way, view 5 is generated by the tree leftmost pixels of the
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highest row, view 4 is generated by a single leftmost pixel of the second row, view 6 is
generated by three rightmost pixels of the upper row, view 1 is generated by the rightmost
pixel in the second row, view 3 is generated by the three leftmost pixels in the lower row and
view 2 is generated by the three rightmost pixels in the lower row.

For the embodiment of the unit cell (b) having a smaller unit cell, four views 1
— 4 are produced using the filters 74a, 75a, 76a. The view 1 is generated by three rightmost
pixels of the lower row, view 2 is generated by the three leftmost pixels of the lower row,
view 3 is generated by three leftmost pixels of the upper row and view 4 is generated by the
three rightmost pixels of the upper view. Preferably, a controller of the device according to
the invention is arranged to enable suitable switching between a 6-view display and a 4 view
display, more preferably between a single view display and a suitable multi-view display, the
latter presenting single content on the screen. This may be enabled by altering at least a
geometry of the unit cell, a geometry of the aperture cooperating with the unit cell, a
repetition pattern of the unit cells, a repetition pattern of the apertures. This feature is of
particular advantage for table-top gaming computer applications, where a number of players
may vary between 4 and 6 persons.

Fig. 5 presents an embodiment of a two-barrier arrangement provided with
filters for obtaining apertures as described with reference to Figs. 4, 6. In accordance with the
description of Fig. &, the first barrier is preferably arranged at a distance dy, which relates to a
distance to the second barrier dy in the following way: d, > d.. More preferred, 2 d, < d,< 4 d;
for an aspect ratio of 1:3. According to this technical measure all views have the same
viewing angle with respect to a normal to the display. The barrier 1 and the barrier 2 are
shown in respective sections A and B taken along a row A and a column B of the display.
The light from the LCD screen comprising a repetition of rows with red, green and blue
pixels first traverses the barrier 1 comprising red, green and blue filters, after which it passes
a barrier 2. The arrows schematically indicate the resulting views after the light rays have
passed the double barrier. It is also possible to displace respective triplets of color filters so
that the apertures are arranged along respective short and long diagonals of the LCD screen.
Such arrangement of filters yields increased light output from the display.

An example of a double barrier with striped patterns of color filters is shown
in Fig. 9. In effect, it is equal to the single barrier solution as depicted in Figs. 4, 6. In this
embodiment a first barrier comprises double-pixel rows of filters 91, 92 and 93, arranged
repetitively along the area of the LCD (not shown). A second barrier comprises filters of the

same color 91, 92, 93 arranged orthogonally with respect to the first barrier. The effect of
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these barriers is the same as of a barrier wherein the two-pixel wide filters of primary colors
(red, blue, green) are arranged along short and long diagonals of the LCD screen.

Fig. 10 presents a schematic view of further embodiments of suitable shapes of
individual apertures of the display according to the invention. For ease of comprehension the
individual apertures are shown projected on the unit cells. In this way, the unit cell 101
comprises a set of light emitting pixels 101a, 101b, 101¢ separated by inactive pixels 105. In
the center of the unit cell 101 an aperture 101d is positioned, the aperture having substantially
the same dimension as a single pixel, but being formed as a rhombus. In the unit cell 102,
comprising active pixels 102a, 102b, 10c and inactive pixels 105, the aperture 102d is
positioned. The aperture 102d has a shape of a stacked trapezoid, the longer bases extending
into respective areas of pixels 102a. In the unit cell 103 comprising active pixels 103a, 103b,
103¢ and inactive pixels 105, the aperture 103d being shaped as an elongated an broadened
pixel is positioned. The aperture 103d comprises areas 103d' and 103d" covered with a
suitable filter.

Fig. 11 presents a schematic view of a further embodiment 110 of the display
according to the invention. The present embodiment refers to a display 111 in which pixels
are arranged in so-called delta-nabla geometry. The display comprising active pixels is
produced by translating the unit cell 120 across a display area. Accordingly, a primary cell
120 may be formed by three pixels 115, (green) 116 (blue), 117 (red). In order to enable a
multiple view display according to the invention a barrier 112 comprising a set of apertures
118a, 118b, 118c is superposed on the display 111. Respective pixels contributing to
respective views are indicated by numerals 1, 2, 3, 4, 5 and 6. The apertures may preferably
comprise colored filters, notably cyan 118a, yellow 118b, magenta 118c. The apertures are
shown by superposition on the respective unit cell 120.

The computer system according to the invention comprises a processor
arranged for generating multiple view data and a display as discussed in the foregoing for
generating multiple views. For example, the display may be embedded in a middle console of
a car and receive navigation instructions and entertainment video from the processor. The
processor may be embedded in the car or in a portable device, e.g. a PDA or a mobile phone.
The processor may be a general purpose processor or an application-specific processor. The
processor and display may be connected through one or more wires or may be connected
without wires, ¢.g. by using Bluetooth, Wireless USB or WiFi.

While specific embodiments have been described above, it will be appreciated

that the invention may be implemented other than described. The descriptions above are
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intended to be illustrative, not limiting. Thus, it will be apparent to one skilled in the art that
modifications may be made to the invention as described in the foregoing without departing
from the scope of the claims set out below. The invention resides in each and every novel
characteristic feature and each and every combination of characteristic features. Reference
numerals in the claims do not limit their protective scope. Use of the verb “to comprise” and
its conjugations does not exclude the presence of elements other than those stated in the
claims. Use of the article “a” or “an” preceding an element does not exclude the presence of a
plurality of such elements.

The invention can be implemented by means of hardware comprising several
distinct elements, and by means of a suitably programmed computer. In the apparatus claim
enumerating several means, several of these means can be embodied by one and the same
item of hardware. ‘Computer program product’ is to be understood to mean any software
product stored on a computer-readable medium, such as a floppy disk, downloadable via a

network, such as the Internet, or marketable in any other manner.
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CLAIMS:

1. A multiple view display (110) comprising a set of pixels (116, 117, 118)
arranged for emitting corresponding light rays and a set of apertures (118a) arranged for
transmitting a portion of the light rays in dependence on an angle of their propagation,
wherein

the set of pixels is formed by a repetition of a unit cell (120) comprising a
plurality of light emitting pixels, each aperture being arranged within the unit cell and being

dimensioned to be substantially comparable to a size of a pixel (116).

2. A multiple view display (10) according to claim 1, wherein the set of pixels (1,
2, 3, 4) is formed by a repetition in a row direction (A) and in a column direction (B) of a unit
cell (8) comprising a plurality of light emitting pixels, respective unit cells being separated by

a plurality of inactive pixels (7).

3. A display according to claim 1 or 2, wherein the apertures (5) are formed by a
three-dimensional superposition of a first barrier comprising a first set of slits (85b) and a
second barrier comprising a second set of slits (85a), the second set of slits being transversely

arranged with respect to the first set of slits.

4. A display according to claim 3, wherein for an aspect ratio of the light
emitting pixels of 1:4, a value of a distance between the display and a first barrier is
substantially between 0.7 & times and 1.3 4 times a distance between the display and the

second barrier.

5. A display according to any one of the preceding claims, wherein at least one of

the apertures (103d) at least partially comprises a color filter (103d', 103d").

6. A display according to any one of the preceding claims, wherein the display is
arranged with a controller for supplying a plurality of respective image data to respective

pixels constituting the unit cell.
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7. A display according to claim 6, wherein the apertures are arranged to enable a
plurality of alternative viewing modes, the controller being further arranged to enable
switching between the alternative viewing modes by altering at least a geometry of the unit
cell, a geometry of the aperture cooperating with the unit cell, a repetition pattern of the unit

cells, a repetition pattern of the apertures.

8. A display according to claim 7, wherein a first viewing mode is a multiple

viewing mode and a second viewing mode is a single viewing mode.

9. A display according to any one of the preceding claims, wherein a distance

between respective apertures is selected to avoid crosstalk.

10. A display according to any one of the preceding claims, wherein the unit cell
comprises a polygon (120, 8) having a geometric center (G), the aperture (118¢) being
arranged at least above the geometric center of the polygon, respective multiple views being

formed by an oblique light propagation from the light emitting pixels through the aperture.

11. A display according to claim 10, wherein the unit cell comprises a rectangle
(34), the light emitting pixels (1, 3; 2, 4) being arranged along respective symmetry axes (Al,
A?2) of the said rectangle.

12. A display according to claim 10, wherein the unit cell comprises a rectangle
(28), the light emitting pixels (21, 22) being arranged along respective diagonals (D1, D2) of

the said rectangle.

13. A display according to claim 10, wherein the unit cell comprises a rectangle
(40) with an inner region (I) and an outer region (O), the light emitting pixels being arranged

along the outer region.

14. A display according to claim 10, wherein pixels lying immediately below the

apertures are not active.

15. A computer program product enabling a programmable device to act as the

multiple view display according to any one of the preceding claims.
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16. A computer system comprising a processor for generating multiple view data

and a multiple view display according to any of claims 1 to 14.
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