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(57) Abstract: The invention relates to a haptic feedback
system for elevator systems, wherein the haptic feedback sys-
tem is designed to receive data from a touchscreen and com-
prises a feedback unit that is designed to produce a haptic re-

sponse, wherein the response is activated when a sl ider on

the touchscreen is activated and/or moved, at least to special
positions. Furthermore, the invention relates to a haptic feed-
back method performed with such systems.
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HAPTIC FEEDBACK SYSTEM AND RESPECTIVE METHOD FOR ELEVATORS

FIELD OF THE INVENTION

The invention relates to a haptic feedback system for elevator applications. More
particularly the invention relates to a haptic feedback of a slider of a touchscreen
panel communicating with a processor of the elevator system. The invention also

refers to a haptic feedback method for elevator systems.

BACKGROUND OF THE INVENTION

Known in the art are elevator systems comprising a Destination Operator Panel
(DOP) or similar input devices that are based on a touchscreen as input facility.

By using this touchscreen, passengers are able to communicate with the elevator
system, and may e.g. select destinations, override pre-programmed features or get

additional information.

In modern elevator systems, touchscreens replace panels with physical buttons.

Beside many advantages, touchscreen based systems normally don't have a
convenient kind of physical response when used. This may be one disadvantage of
such a device, since visually disabled persons may have difficulties to operate

these devices, if not being able to recognize the operational signs on the screens.

Thus, either there appear to be disadvantages for visually disabled persons that
they cannot use the elevator system properly, or there have to be used alternative
input devices that allow visually disabled persons to communicate with the
elevator system. However, the use of these devices can lead to additional costs,

additional service and a place where they can be installed.

AIM OF THE INVENTION
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The aim of the present invention is to disclose a solution, which eliminates or at
least alleviates the drawbacks occurring in prior-art solutions presented above, or
to show an alternative solution to those known in prior art, and to enable even a

visual disabled person to easily use a touchscreen as input device.

It is also an aim of the invention to disclose an elevator system which is optimized

in regard to the prior art.

SUMMARY OF THE INVENTION

The system and the method according to the invention and preferred
embodiments are characterized by the claims. Some further inventive
embodiments are also presented in the descriptive section and in the drawings of
the present application. The inventive content of the application can also be
defined differently than in the claims presented below. The inventive content may
also consist of several separate inventions, especially if the invention is considered
in the light of expressions or implicit sub-tasks or from the point of view of
advantages or categories of advantages achieved. In this case, some of the
attributes contained in the claims below may be superfluous from the point of
view of separate inventive concepts. The features of the various embodiments of
the invention can be applied within the scope of the basic inventive concept in

conjunction with other embodiments.

The invention refers to a haptic feedback method for elevator systems, wherein a
destination operator panel (DOP) is part of the elevator system or communicates
with the elevator system and the DOP comprises at least one touchscreen. The
DOP offers a non-physical but visual slider on the touchscreen that is operated
with a fluvial-touching movement over the touchscreen (“swipe”) and the swipe is
accompanied by a haptic feedback that is perceptible by the user. Said feedback is

sensible while moving the slider at least to special positions.
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The invention also refers to a haptic feedback system for elevator systems, wherein
the haptic feedback system is designed to receive data from a touchscreen and
comprises a feedback unit that is designed to produce a haptic response, wherein
the response is activated when a slider on the touchscreen is activated and/or

moved, at least to special positions.

In a preferred embodiment, the touchscreen is part of the haptic feedback system
and is especially arranged in an elevator lobby or in elevator car(s). The
touchscreen must be able to show a non-physical but visual slider and to register a

swipe over its surface. Preferably, the slider is designed to input destination calls.

The feedback unit produces a haptic feedback that is designed to be sensed by a
person. The feedback unit preferably produces a haptic response that can be felt
on the touchscreen or that can be felt in a region different from the touchscreen

provided for this purpose, e.g. sensed by the feet.

In other words: To provide users that do not want a haptic response with a non-
tactile feedback, it is possible that the haptic feedback is not sensible by means of
the touchscreen, but in an area over, under or at the sides of the touchscreen, or
on the floor. A user who likes or needs a haptic feedback can simply touch this

area by hand or by foot and use the touchscreen with a free hand.

In a preferred embodiment, the feedback unit comprises at least one vibrator that
is designed to produce vibrations that can be sensed. The vibrational effects are
preferably achieved with implemented eccentric rotating mass actuators controlled
by a processor or a microcontroller. The actuators are especially placed behind the

touchscreen.

Inputs from users are used to drive the actuators. While using the slider interface

of a DOP, haptic feedback is used e.g. to indicate the change of floors along the
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slide. Preferably, haptic feedbacks are also received when buttons on other

interfaces are touched.

Although it could be of advantage that the haptic feedback (e.g. the vibration
effect) is the same for all floors for some applications, an embodiment is preferred
where there can be at least two different kind of haptic feedback effects, e.g.
vibration effects, to separate target floors from each other. Especially, every 5" or
10" floor is indicated by another haptic feedback, e.g. a longer and/or stronger
vibration. It could be also of advantage, that any floor having the cipher 5 as last
digit is symbolized by another haptic feedback as floors having the cipher 0 as last
digit, wherein these floors are symbolized with another haptic feedback than any

other floor.

In another preferred embodiment, that can advantageously be combined with the
above embodiment, there is a different haptic effect in difference to other floors, if
the target floor is locked and therefore no call can be given to that floor, or if this

floor has at least a different status compared to other floors.

In another embodiment there can be an additional voice feedback to indicate
target floors. It should be noted that the haptic feedback is necessary with this
embodiment, too, since voice feedback is relative slow and is useless if the

passenger is also deaf.

The haptic feedback is preferably achieved with a vibration of the DOP-device
and/or the touchscreen. The vibration effect may consist of a constant vibration of
certain length or two or more constant vibrations with same or different length

(durations).

There are also preferred vibration effects comprising special vibration patterns
consisting of two or more vibrations of certain duration separated by pauses (silent

intervals) to indicate special information for the user.
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It is also preferred that these vibration patterns are shaped such that the number of
floors or the number of the elevator is represented, e.g. 3 vibrations for 3 elevator

from left or the 3" floor, or that they are shaped like Morse-code.

In a preferred embodiment the haptic feedback system comprises an anti-vibration
layer that is designed to be arranged between the touch screen and the DOP
assembly or between the haptic actuators and the DOP assembly. Its aim is to
dampen the vibration for those regions where the vibration is unwanted. In other

words, the haptic result is realized solely on regions intended for this haptic aim.

The haptic feedback system and -method provides quick or instantaneous tactile
confirmation of user input. It especially helps visually disabled users or users not
looking on the screen to be able to use a touchscreen destination operation panel
in spite of an inability to see the screen properly. Thus, it enhances the usability of
slider interfaces on touchscreens by using the combination with physical
feedback.

LIST OF FIGURES
In the following, the invention will be described in detail by the aid of examples

of its embodiments, wherein:

- Fig. 1 presents an elevator system suitable for the method of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 presents an elevator system suitable for the method of the present invention.
The elevator system forms an elevator group, which comprises two elevator cars 1
and 2, the elevator cars 1 and 2 are able to move in the elevator hoistway between
the floors F1, F2 ... F10. The elevator system is operated by processing device 3 of

a destination control system that moves elevator car 1 via motor unit 4 and
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elevator car 2 via motor unit 5. In addition, processing device 3 receives signals
over a data line 6 from an input device comprising a touchscreen 7 of the input
system that is mounted at least on the ground floor, but preferably also in any
lobby of floors 1 to 10. On the touchscreen 7 a non-physical but visual slider is
shown that can be operated by moving a hand 8 with a vertical swiping motion

over the slider while touching the touchscreen 7.

When a user touches the touchscreen at the position of the slider, for example at
the bottom of touch screen and moves his finger upwards, the target floor of the
call will be counted up step by step. Due to the invention, each time when the
target floor is changed, there will be a haptic feedback (e.g. a vibration) on the
surface of the touchscreen or at another position that can be easily accessed by the
user. By counting vibrations, the user will simply know when his finger is at a right
floor position and he can register a destination to his target floor. If the haptic
feedback is not provided directly via the touchpad, the zone of haptic feedback is
preferably marked or at least is the visually disabled person informed about the

position of this spot.

Reference signs

1&2 elevator cars

3 processing device
4 &5 motor units

6 data line

7 touchscreen

8 hand
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Claims

1. Haptic feedback system for elevator systems, wherein the haptic feedback
system is designed to receive data from a touchscreen and comprises a feedback
unit that is designed to produce a haptic response, wherein the response is
activated when a non-physical but visual slider on the touchscreen is activated

and/or moved, at least to special positions.

2. Haptic feedback system as claimed in claim 1, characterized in that the
touchscreen is part of the haptic feedback system and is especially arranged in an

elevator lobby and/or in an elevator car.

3. Haptic feedback system as claimed in one of the preceding claims,
characterized in that the feedback unit produces a haptic feedback that is
designed to be sensed by a user, wherein the feedback unit preferably produces a
haptic response that can be felt on the touchscreen or that can be felt in a region

different from the touchscreen provided for this purpose.

4, Haptic feedback system as claimed in one of the preceding claims,
characterized in that the feedback unit is designed such that a short vibration
occurs every time the counter coupled and represented by the slider is about to

change its value or has just changed its value.

5. Haptic feedback system as claimed in one of the preceding claims,
characterized in that the system also provides voice feedback to indicate target

floors.

6. Haptic feedback system as claimed in one of the preceding claims,

characterized in that the DOP-device and/or the touchscreen are designed such
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that they are able to vibrate or at least guide vibrations of a feedback unit to the

surface of these modules.

7. Haptic feedback system as claimed in one of the preceding claims,
characterized in that the haptic feedback system comprises an anti-vibration layer
that is designed to be arranged between the touch screen and the DOP assembly

or between the haptic actuators and the DOP assembly.

8. Elevator system characterized in that it comprises a haptic feedback system

as claimed in one of the preceding claims.

9. Haptic feedback method for haptic feedback systems as claimed in one of
the preceding claims, wherein a non-physical but visual slider on the touchscreen
is operated with a fluvial-touching movement over the touchscreen (“swipe”) and
the swipe is accompanied by a haptic feedback that is perceptible while moving

the slider at least to special positions.

10.  Method as claimed in claim 9, characterized in that there can be at least
two different kind of haptic feedback effects to separate target floors from each
other, especially, every 5" and/or 10" floor is indicated by a different haptic
feedback.

11.  Method as claimed in one of preceding claims, characterized in that the
vibration effect consists of a constant vibration of certain length or two or more
constant vibrations with different length (duration) and/or the vibration effects
comprising special vibration patterns consisting of two or more vibrations of

certain duration separated by pauses (silent intervals).



WO 2015/169351 PCT/EP2014/059313

12.  Method as claimed in one of claims 9 to 11, characterized in that the
haptic feedback is not sensible through the touchscreen, but in an area over, or

under or at a side of the touchsg:(een, or on the ﬂoo_r.

RECTIFIED SHEET (RULE 91) ISA/EP
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