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HAPTIC HOLOGRAM-ENABLED ELEVATOR CALL BUTTONS

BACKGROUND OF THE INVENTION
(1) Field of the Invention

The present invention relates to an apparatus, and method
for using such an apparatus, to provide for the interactive,
holographic inputting of data into a system, especially data

related to an elevator destination.

(2) Description of Related Art

Holography is a traditionally photographic technique for
producing three-dimensional images. In conventional photography,
a picture is created by allowing light to strike a chemical
(typically, silver bromide) embedded in a layer (or layers, if
it's a color image) of gelatin on a strip of film. The result is
a two-dimensional record of the way the objects in front of the
camera lens reflected the available light when the shutter
snapped open.

With reference to FIG. 1, there is illustrated the
apparatus by which a hologram is produced. A hologram records
not just reflected light, but light interference patterns.
Utilization of such interference patterns leads to a
three-dimensional image that reproduces not only darkness,
light, and color, but depth, texture, shape, and the relative
position of objects. To create the light interference patterns,
a laser is necessary owing to the coherent nature of its light.
White light based holography is still in the development phase.
A holographic image 14 is created with a laser light beam 17 and
split it into two separate beams by passing it through a
half-silvered mirror acting as a beam splitter 15. The two
resultant beams then pass through lenses that make them expand.
One of the two beams is directed onto a very high-contrast,
finely-grained photographic reference film 11. The second beam
is aimed at the holographic image object 14 being photographed
so that some of the light is reflected onto the photographic
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film 11. The second beam is aimed at the object 14 being
photographed so that some of the light is reflected onto the
photographic film 11. This second stream of light is called the
object beam. Because the object beam has been scattered en route
to the photographic film, the two beams are no longer perfectly
in phase. The now out-of-step waves interfere with each other,
creating very fine lines called fringes.

With reference toAFIG. 2, there is further illustrated a
more contemporary method by which a holographic image 41 may be
created. Specifically, a three dimensional definition of a
holographic image 41 is stored in a computer 33. The image
definition is preferably stored in digital format in a memory
device 37 in communication with computer 33. When desired, the
digital definition of the holographic image 41 is retrieved by
computer 33 from memory device 37 forming digital input 43.
Digital input 43 is transformed via holovideo display 40 into
holographic image 41. Holographic image 41 is projected through
output aperture 45. Therefore, it is possible to store and
recreate holographic images either photographically or through
the use of a computer.

There exists a need to produce engaging and informative
displays to impart information to elevator passengers.
Traditionally, elevators have been summoned by pressing a simple
"up" or "down" button indicating the desired direction of travel
for a passenger. In addition, once inside the elevator, a
typical array of buttons corresponding to the floor destinations
available to a passenger are presented. There is a trend at
present to provide elevator passengers with more flexibility and
information regarding their itinerary. Specifically, it is
desired that elevator passengers be able to initially choose the
destination floor, while an elevator management system makes use
of such information to direct the passenger to an appropriate
elevator. In addition, the displays by which elevator passengers
choose their final destination may contain additional

information which will allow a user to interact with the display

2



WO 2005/113399 PCT/US2004/013450

so as to display additional information about possible
destinations and, by so doing, enable the passenger to more
readily select a destination. As holographic technology offers
the ability to create interesting and engaging three dimensional
representations, such as that of the building in which the
elevators are located, there exists a need for an apparatus, and
a method by which such an apparatus may be utilized, to enable
elevator passengers to interact with holographic displays so as
to choose destinations.

What is therefore needed is an apparatus and method by
which an elevator passenger may interact with the holographic
display so as to choose a preferred destination. Ideally, such a
display would be interactive so as to enable the elevator
passenger to query the apparatus for additional information

regarding possible destinations.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an apparatus, and method for using such an apparatus, to
provide for the interactive, holographic inputting of data into
a gystem, especially data related to an elevator destination.

In accordance with the present invention, a holographic
data input device comprises means for projecting a holographic
image of an elevator call display, and device for interacting
with the holographic image to input data.

In further accordance with the present invention, a method
for enabling data input to an elevator call display comprises
the steps of providing a holographic image of an elevator call
display, and interacting with the holographic image to input

data.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 A diagram of the apparatus used to create a

photographic hologram known in the art.
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FIG. 2 A diagram of a holovideo projector known in the
art.
FIG. 3 A diagram of a holographic elevator call display

and haptic sensor of the present invention.
FIG. 4 A diagram of an alternative embodiment of the
holographic elevator call display of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

It is therefore a teaching of the present invention to
provide an apparatus, and method for using such an apparatus,
which allows a user to interact with a holographic image display
so as to make a data selection. The interactive holographic
image display may be either static or dynamic. In one
embodiment, the user interacts with the holographic image
display through the use of haptic sensors which allow the user
to interact with the holographic image in such a manner that the
holographic image appears to be a real three dimensional object
having mass. As will be described below, the holographic images
utilized in the present invention may be captured and projected
photographically or created on a computer and projected using a
holovideo display. While the system of the present invention is
applicable to any and all instances in which a user is required
to input data into the system, it is envisioned that the present
invention will be of particular use in facilitating the
selection of destinations by users of elevators.

With reference to FIG. 3, there is illustrated one
embodiment of a holographic data input device of the present
invention. In the present instance, holographic image 41 is a
static representation of a three dimensional elevator call
display. The holographic image 41 comprising the holographic
call display contains, in the present example, two call display
elements 12 corresponding to "up" and "down". As such,
holographic image 41 represents a standard elevator call display

arranged across a height and a width but having a relatively
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shallow depth. In the present example, and in all examples
following, holographic image 41 is projected via a holovideo
display 40 (not shown) whereby the information defining
holographic image 41 is stored in memory device 37 of computer
33.

Located in proximity to holographic image 41 is haptic
sensor array 21. Haptic sensor array 23 provides a means for
interacting with holographic image 41. Haptic sensor array 21 is
comprised of an array of haptic sensor elements 23. As used
herein, a "haptic sensor" is a sensor which allows a user to
interact with a computer by receiving tactile feedback.
Typically, such feedback is achiéved by applying a dégree of
opposing force by the user along any one, or a combination of,
the X, Y, and Z axes. Because of the shallow depth of the
holographic image 41 of the present example, haptic sensor array
21 may be placed in close contact with the space into which is
projected holographic image 41. In this manner, a user touching
within the space occupied by holographic image 41 will serve to
make contact with haptic sensor array 21. The haptic sensor
elements 23 of haptic sensor array 21 are activated when
physically touched in such a manner. The activated haptic sensor
elements 23 are configured to communicate with computer 33 to
indicate a region comprised of one or more haptic sensor
elements 23 within which the user made physical contact.
Computer 33 may then map the location of the haptic sensor
elements 23 to the portions of holographic image 41 representing
choices to the user, in the present case, "up" or "down". In
this manner, a user may interact with the haptic sensor array 21
corresponding to a holographic image 41 so as to enter a data
corresponding to a choice.

With reference to FIG. 4, there is illustrated an
alternative embodiment of the present invention. The holographic
data input device 30 allows for dynamic interaction with the
user. As before, a holographic image 41 is displayed and appears

to reside in space before a user. In the present example,
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holographic image 41 is constructed and projected via a
holovideo'display 40. Holographic image 41 closely resembles the
building in which holographic data input device 30 is located. A
user may manipulate an input device 44 to touch the space
occupied by a holographic image 41. Input device 44 may be a
haptic stylus. A haptic stylus is a haptic sensor pointing
device which is attached to a computer 33 in such a manner that
the position and orientation of input device 44 may be sensed by
computer 33. In addition to sensing the position and orientation
of input device 44, the motion of input device 44 may be
restricted in mechanical fashion through instructions issued by
computer 33 so as to prevent any portion of input device 44 from
entering into the space occupied by holographic image 41. In
this manner, there is produced a sensation that the holographic
image 41 has physical mass and cannot be readily violated by
input device 44. In addition to a haptic device, input device 44
may consist of any alternative pointing device including, but
not limited to, an outstretched finger of the user. In such an
instance, it is necessary to employ alternative means to
determine the location of input device 44. In one embodiment of
the present invention, at least three acoustic transceivers 42
are situated so as to emit acoustic signals and to receive such
signals after bouncing off of input device 44. In such an
instance, computer 33 controls the emission of such acoustic
signals by each acoustic transceiver 42 and measures the time in
transit in between the emission of such signals and the
reception of such signals. Computer 33 is then able to compute
the position and three dimensional space of input device 44.
Once the position of input device 44 is determined, either
through the use of a haptic sensor, acoustic transceivers, or
any other appropriate method, the position of the input device
44 is correlated to a position on the holographic image 41 by
computer 33 in communication with the memory device 37 upon
which is stored the definition of holographic image 41. As a

result, computer 33 is able to correlate the position of input
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device 44 to a desired position on holographic image 41 and,
hence, to a data selection by the user. The selection can be
used to facilitate guiding the user to a chosen destination.
Computer 33 may then display additional information via an
additional holographic image 41'. The additional holographic
image 41' is likewise stored in a memory device 37 in
communication with computer 33. As an example, when input device
44 is placed in front of a particular floor of the building
represented by holographic image 41, additional holographic
image 41' may be displayed within which is contained additional
information pertaining to the chosen floor.

It is apparent that there has been provided in accordance
with the present invention a haptic hologram-enabled elevator
call buttons which fully satisfies the objects, means, and
advantages set forth previously herein. While the present
invention has been described in the context of speéific
embodiments thereof, other alternatives, modifications, and
variations will become apparent to those skilled in the art
having read the foregoing description. Accordingly, it is
intended to embrace those alternatives, modifications, and
variations as fall within the broad scope of the appended

claims.
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CLAIMS
WHAT IS CLAIMED IS:

1. A holographic data input device comprising:

means for projecting a holographic image of an elevator
call display; and

means for interacting with said holographic image to input

data.

2. The device of claim 1 wherein said projection means

comprises a holovideo display.

3. The device of claim 1 wherein said means for interacting

comprises a haptic sensor.

4. The device of claim 3 wherein said haptic sensor is
selected from the group consisting of haptic sensor arrays and

haptic styluses.

5. The device of claim 1 wherein said means for interacting
comprises a plurality of ultrasonic transceivers for determining

a position of an input device.

6. The device of claim 1 wherein said holographic image is a

dynamic holographic image.

7. A method for enabling data input to an elevator call
display comprising the steps of:

providing a holographic image of an elevator call display;
and

interacting with said holographic image to input data.

8. The method of claim 7 wherein said providing said
holographic image comprises providing said holographic
image using a holographic display.

8
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The method of claim 7 wherein said interacting with said
holographic image comprises interacting with said
holographic image via a haptic sensor selected from the
group consisting of haptic sensor arrays and haptic

styluses.

The method of claim 7 wherein said interacting with said
holographic image comprises using a plurality of ultrasonic

transceivers to determine a position of an input device.
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