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tion surface forms at least a part of a cylinder wall.

The invention relates to a display device for displaying visual informa- 30
tion, comprising: at least one image—forming element; at least one light source
for generating a light beam, which in co—action with the image-forming el-
ement produces an illuminated image; optical means for processing the light
beam and/or illuminated image, and a projection surface for receiving the
illuminated image, wherein the image—forming element is flat and the projec-
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Display device
The invention relates to a display device for displaying visual information.

In the present information society there is a great need for displaying visual information
such as for instance graphic material. Examples of display of visual information are for
instance bill boards, information panels, screens and so on. Bill boards usually contain
static (printed) information which may or may not take a multiple form in a determined
advertising device for changing an advertising text. Information panels with changeable
information are usually constructed from displaceable panel parts or individually
controllable light pixels. Determined information can be shown by displacing the panel
parts and/or with or without activation of particular light pixels. The resolution of such
panels is generally limited and the information they can contain is usually also limited
(for instance only numbers and letters). A screen has the advantage that the possibilities
for image formation appear virtually unlimited. A drawback here however is that the
shape of a screen is substantially flat and either requires a considerable rear construction

or has to be illuminated from a distance. The options for use are consequently limited.

The present invention has for its object to provide a display device for displaying visual
information with which a great freedom in the form of images can be combined with

flexibility in changing the images.

The invention provides for this purpose a display device for displaying visual
information, comprising:

- at least one image-forming element,

- at least one light source for generating a light beam, which in co-action with the
image-forming element produces an illuminated image,

- optical means for processing the light beam and/or illuminated image, and

- a projection surface for receiving the illuminated image,

wherein the image-forming element is flat and the projection surface forms at least a
part of a cylinder wall. The optical means preferably comprise at least a reflector which
can take the form of at least a part of a conical surface or a pyramid. In addition, it is
also possible to use an intermediate form of cone and pyramid, for instance a polygon.

With such a display device an illuminated image can be displayed in a random size on a
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projection surface which has a curved shape, in the most extreme case even the shape of
a cylinder shell. The advantage of such a projection surface is that it produces a very
attractive appearance for a wide variety of applications such as for instance advertising
pillars, video conferencing displays, virtual reality pillars etc. It is noted herein that as
desired the inside or the outside is considered as the primary projection surface. In said
application as advertising pillar, for instance at large events, fairs, in shopping centres,
at stadiums and atrports, particularly the outside of a pillar is the relevant projection
surface. In an application as virtual reality pillar, use can in contrast be made of the
inside of the cylinder wall as projection surface so that a person at least partially
surrounded by the cylinder wall surface can undergo the illusion of being in a different
environment. An additional option here can consist of embodying at least a part of the
projection surface as so-called 'touch screen', whereby the projected visual information
can be changed by touching said screens. Owing to the entirely new concept of
displaying visual information such as picture material with the display device according
to the invention, many applications will become possible which do not exist at the
moment. By embodying the optical means in the form of a reflector, the costs thereof
can be limited. With a reflector in the shape of a cone or pyramid a simple construction
can moreover be realized in combination with the cylinder wall-shaped projection
surface. An additional advantage herein is that with said reflector shapes the distortion

of the image created by the image-forming element is controllable.

The reflector is preferably disposed close to an end side surface of the cylinder defining
the cylinder wall. By means of this construction a compact display device can be
realized, the whoie or practically the whole cylinder wall of which can be utilized for

displaying visual information.

In another preferred embodiment the image-forming element is coupled to a computer
for control thereof. The control of the image-forming element enables changing of the
projected images as desired. It is thus possible to adapt the visual information to an
actual situation. It is also possible to display moving images with the image-forming
element. Yet another option of the computerized control is the possibility of

compensating the image created by the image-forming element on the optical means.
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When the distortion of the optical means is known, it is possible by means of a
standardized process to control the image-forming element such that the projected
image acquires the desired form. The distortion of the optical means can thus be
compensated by means of a standardized conversion. Yet another advantage of the
control by means of computer is that the computer can be programmed by means of
cables or a remote receiver such that the desired images are projected. Changing of the
images for displaving can thus take place at a distance and makes it unnecessary to go to

the display device.

In a preferred embodiment the image-forming element is formed by a light passage
screen, such as for instance a display with liquid crystals, also referred to as liquid
crystal display (L.C.D.). A variant hereof is referred to as ferro liquid display (F.L.D.).
Such a light passage screen is preferably disposed between the light source and the
optical means. Such a light passage screen is affordable and obtainable in both black-
and-white and colour versions. The display device can be constructed very simply when
the light source, for instance a projector, casts a light beam through the light passage
screen whereby an illuminated image results which is subsequently directed onto the
projection surface by the optical means. Such a display device can be manufactured for
a significant part with components which are readily available. In practice the light
passage screen will usually be placed in the projector so that it is situated between the

light source and the lens of the projector. This solution is moreover compact and easy to

install.

In another preferred embodiment the image-forming element is formed by a reflection
surface built up of a plurality of parts, which parts can be individually positioned, such
as for instance a digital mirroring device (D.M.D.). Such an image-forming element
reflects light cast thereon, which reflected light forms an illuminated image. A D.M.D.
can also be controlled using a computer. Such image-forming elements are also known

under the name of digital light processing (D.L.P.).

The projection surface is preferably manufactured from a transparent material such that

an image projected on the inside of the cylinder wall is visible on the outside of the



10

15

20

25

30

WO 00/00949 PCT/NL99/00393

4-

cylinder wall. The projection surface herein preferably has a full cylinder wall shape.
The image-forming element, the light source and the optical méans are herein preferably
all disposed substantially in the cylinder defined by the projection surface. Such a
display device can be embodied such that the outside is cylindrical without associated
components situated on the outside of the cylinder. This provides the display device
with an aesthetically attractive appearance and enables use of the display device in a
variety of environments. Depending on the choice of material for the cylinder wall
and/or the arranging of a protective casing, the display device is vandal-proof. An
additional advantage is that the projection means in such a display device take up no

space outside the cylinder, which also increases the application possibilities.

In a particular preferred embodiment the display device is provided with a part of a
reflecting sphere, via which the light cast by a projector is projected onto a projection
surface in the form of a cylinder shell. Very favourable results can be achieved when
such a device takes a multiple form in that two mutually facing parts of reflecting
spheres are disposed in a projection surface in the form of a cylinder shell and have
central openings arranged therein for passage of the light cast by two projectors. With
such embodiments favourable results have obtained in practice been achieved in

realizing bright images over the whole surface of a cylinder wall.

In order to increase the brightness of the image on the cylinder shell the projection
surface is preferably formed by a cylindrical Fresnel lens. Such a construction is.
characterized by external grooves in the surface of the cylinder shell such that in cross-
section a saw tooth-like structure is present with saw teeth mutually connecting in
uniform manner. So as to limit the exit angle of the light particularly in vertical
direction (i.e. parallel to the axis of the cylinder wall-shaped projection surface) the
inner side of the cylindrical Fresnel lens, which is smooth, is covered in a preferred
embodiment with a so-called high gain material. This results in more light in the
remaining light cone and therefore in a sharper image by for instance a factor of 2. An
example of a high gain material is holographic optical diffuser. The light cast by the

Fresnel lens impinges on a diffuser screen placed round the lens.
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The light from a projector is generally polarized linearly. Because the efficiency of a
Fresnel lens is dependent upon polarization, considerable colour variations can occur
during deflection of differently polarized light colours at relatively large angles, i.e. in
the middle and at the edges of the cylinder shell. In order to eliminate this, use is
preferably made of a depolarizing element placed between the projector and the part of
the reflecting sphere. Examples hereof are: a ¥ plate, a wedge depolarizer and a Fresnel
rhomb. Such an element provides the same degree of polarization (or the absence

thereof) for all light colours, whereby colour variations no longer occur.

For protection purposes an outer cylinder is preferably placed round the projection
surface in the form of a cylinder shell formed by the Fresnel lens and the diffuser screen
placed therearound. When the inner or outer side of this outer cylinder is provided with
a lenticular structure, it is ensured that light originating from the Fresnel lens is
distributed from the cylinder shell particularly in a direction perpendicular to the axis,

i.e. in horizontal direction when the cylinder is placed vertically.

The present invention will be further elucidated with reference to non-limitative
embodiments shown in the following figures. Herein:

figure 1 shows a partly cut-away perspective view of a device according to the
mvention,

figure 2 shows a partly cut-away perspective view of an alternative embodiment of a
device according to the invention,

figure 3 shows a schematic cross-section through a preferred embodiment of the display
device according to the invention,

figure 4 shows a cross-section through a part of a projection surface in the form of a
cylinder shell with "Fresnel structure”, and

figure 5 shows a three-dimensional external view of the embodiment of the display

device as shown schematically in figure 3.

Figure 1 shows a display device 1 in which is disposed a projector 2. The light emitted
by projector 2 is carried through a light passage screen 3. Light passage screen 3 is

connected to a computer 4 so that the image on light passage screen 3 can be changed,
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continuously or not, in simple manner. The light carried through light passage screen 3
is projected onto a conical reflector 5, whereafter the reﬂectedrlight is projected onto the
inner side of a cylinder wall 6. This cylinder wall 6 is of a transparent material such that
the image projected onto the inside thereof is visible on the outside. Images 7 are thus
visible on the outer side of cylinder wall 6, subject to the image on light passage screen
3. It will be apparent that an image on light passage screen 3 will be distorted by the
reflection by means of reflector 5 and the shape of cylinder wall 6. An added problem is
that without correction the intensity of the illumination at the top of the c‘ylinder wall 6
varies from the light intensity at the bottom of the cylinder wall 6. Both the distortion
and the change of light and intensity can be compensated by means of intelligent control
of light passage screen 3, as well as by the shape of screen 3. Display device 1 thus
forms a pillar construction with the option of displaying images 7 as desired and

optionally causing these to move or not over cylinder wall 6.

Figure 2 shows a display device 8. Device 8 consists of a cylinder construction 9 in
which a door 10 is arranged to allow a viewer 11 into the inside of cylinder 9. A
projector 12 is suspended in cylinder 9. The light emitted by projector 12 is carried
through a light passage screen 13 and subsequently reflected by a reflector 14 against
the inner side of cylinder construction 9. Light passage screen 13 must be connected to a
computer for control purposes, which is not shown in this figure. Projector 12 and light

passage screen 13 are suspended in cylinder 9 by means of connecting rods 15.

The shape of reflector 14 is conical and it is illuminated on the inside. The light
reflected by reflector 14 is projected onto the inner wall of cylinder 9, which thus forms
a projection surface. That is, the observation of display device 8 according to figure 2
takes place from the inside, in contrast to the observation in the case of display device 1
as shown in figure 1.'The viewer 11 located in cylinder 9 can thus undergo a sensation

wherein it seems as if he is in a different reality.

Figure 3 shows a display device 16 in which are arranged two parts of reflecting spheres
17, 18, both provided with a central opening 19, 20. The parts of the reflecting spheres

17, 18 are centrally disposed in a projection surface 21 in the form of a cylinder shell
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onto which two projectors 22, 23 cast images. Projector 22 thus casts an image on the
part of the reflecting sphere 18 which is then reflected to the léwer part, in figure 3, of
the projection surface 21 in cylinder shell form. Projector 23 casts light through opening
20 on the part of the reflecting sphere 17, which light is then reflected to the upper part
of the projection surface 21 in cylinder shell form. This latter projection is shown
schematically by means of light beams 24. Projectors 22, 23 thus preferably operate

synchronously.

Figure 4 shows a cross-section through a part of the cylinder shell-shaped projection
surface 21 wherein it can be seen clearly that the inner side 25 of the cylinder shell is
smooth in contrast to the outer side of cylinder shell-shaped projection surface 21
provided with grooves 26. The "Fresnel structure" as shown in this figure has the
advantage that light beams 27, 28 cast at different angles onto projection surface 21 are
projected more or less perpendicularly to the axis of projection surface 21. The light
iritensity of the image on a diffuser screen 31 placed round projection surface 21 is thus
enlarged relative to a projection surface smooth on two sides. The smooth inner side 25
is preferably also covered with a so-called high gain material, which is not shown in this

figure.

Finally, figure 5 shows display device 16 in assembled state. An outer cylinder is herein
preferably placed for protection purposes round the cylinder shell-shaped projection
surface 21 and the cylindrical diffuser screen 31. Clearly shown are the parts of the
reflecting spheres 17, 18 in which projectors 22, 23, not shown in this figure, are
concealed. The whole unit as shown in figure 3 is placed on a foot 29 in which a part of
the control is for instance arranged. The top of the projection surface is also finished in

this case by means of a hood 30.

Although the invention is elucidated with reference to only a few embodiments, it will
be apparent to all that the invention is in no way limited to the described and shown
embodiments. On the contrary, many further variations are possible for the skilled

person within the scope of the invention. It is thus possible to change the shape of the
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reflector, to provide the device with a plurality of reflectors, to employ different light

sources for separate colours and/or projection surface parts, and so on.
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Claims

1. Display device for displaying visual information, comprising:
- at least one image-forming element,
- at least one light source for generating a light beam, which in co-action with the
image-forming element produces an illuminated image,
- optical means for processing the light beam and/or illuminated image, and
- a projection surface for receiving the illuminated image,
wherein the image-forming element is flat and the projection surface forms at least a

part of a cylinder wall.

2. Display device as claimed in claim 1, wherein the optical means comprise at

least one reflector.

3. Display device as claimed in claim 2, wherein the reflector takes the form of

at least a part of a conical surface.

4. Display device as claimed in claim 2 or 3, wherein the reflector is pyramid-

shaped.

5. Display device as claimed in any of the claims 2-4, wherein the reflector is

disposed close to an end side surface of a cylinder defining the cylinder wall.

6. Display device as claimed in any of the foregoing claims, wherein the image-

forming element is coupled to a computer for control thereof.

7. Display device as claimed in any of the foregoing claims, wherein the image-
forming element is formed by a light passage screen, such as for instance a display with

liquid crystals.

8. Display device as claimed in claim 7, wherein the light passage screen is

disposed between the light source and the optical means.
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9. Display device as claimed in any of the claims 1-6, wherein the image-
forming element is formed by a reflection surface built up of a plurality of parts, which

parts can be individually positioned, such as for instance a D.M.D.

10. Display device as claimed in any of the foregoing claims, wherein the
projection surface is manufactured from a transparent material such that an image
projected onto the inside of the cylinder wall is visible on the outside of the cylinder

wall.

11. Display device as claimed in any of the foregoing claims, wherein the

projection surface has a full cylinder wall shape.

12. Display device as claimed in claim 10, wherein the image-forming element,
the light source and the optical means are all disposed substantially in the cylinder

defined by the projection surface.

13. Display device as claimed in any of the foregoing claims, wherein the device
is provided with a part of a reflecting sphere, via which the light cast by a projector is

projected onto a projection surface in the form of a cylinder shell.

14. Display device as claimed in claim 13, wherein two mutually facing parts of
reflecting spheres are disposed in a projection surface in the form of a cylinder shell and

have central openings arranged therein for passage of the light cast by two projectors.

15. Display device as claimed in any of the foregoing claims, wherein the

projection surface is formed by a cylinder shell-shaped Fresnel lens.

16. Display device as claimed in claim 15, wherein a diffuser screen is placed

round the cylinder shell-shaped Fresnel lens.
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17. Display device as claimed in claim 15 or 16, wherein the inner side of the
cylinder shell-shaped Fresnel lens is smooth and covered with a so-called high gain

material.

5 18. Display device as claimed in any of the claims 15-17, wherein a depolarizing

element is placed between a projector and a part of a reflecting sphere.

19. Display device as claimed in any of the claims 15-18, wherein an outer
cylinder is placed round the projection surface in the form of a cylinder shell formed by

10 the Fresnel lens.

20. Display device as claimed in claim 19, wherein the inner or outer side of the

outer cylinder is provided with a lenticular structure.
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