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Apparatus and method for scrolling displayed information

Field

The present invention relates to an apparatus and a method for
scrolling displayed information.

Background

Touch screens are used in many portable electronic devices, for
instance in PDA (Personal Digital Assistant) devices, tabletops, and mobile
devices. Touch screens are operable by a pointing device (or stylus) and/or by
a finger. Typically the devices also comprise conventional buttons for certain
operations.

In general, scrolling touch screen contents may be done by flicking
the page, i.e. doing a quick swiping motion by a finger on screen and then
lifting the finger up. The contents continue to scroll, depending on the speed of
the initial flick. Such “kinetic scrolling” has become a popular interaction
method in touch screen devices.

Summary

Various aspects of examples of the invention are set out in the
claims.

According to an aspect, an apparatus is provided, comprising at
least one processor; and at least one memory including computer program
code, the at least one memory and the computer program code configured to,
with the at least one processor, cause the apparatus at least to perform: cause
a scrolling action on the basis of a scrolling input, detect a hovering input on
the basis of sensing presence of an object in close proximity to an input
surface during the scrolling action, and adapt at least one parameter
associated with the scrolling action in accordance with the hovering input.

According to an aspect, a method is provided, comprising: causing a
scrolling action on the basis of a scrolling input, detecting a hovering input on
the basis of sensing presence of an object in close proximity to an input
surface during the scrolling action, and adapting at least one parameter
associated with the scrolling action in accordance with the hovering input.

According to an example embodiment, acceleration or retardation of
scrolling is adapted in accordance with the hovering input.
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According to another example embodiment, a hovering gesture is
detected during the scrolling action, and the at least one parameter associated
with the scrolling action is controlled in accordance with the hovering gesture.

The invention and various embodiments of the invention provide
several advantages, which will become apparent from the detailed description
below.

Brief description of the drawings

For a more complete understanding of example embodiments of the
present invention, reference is now made to the following descriptions taken in
connection with the accompanying drawings in which:

Figure 1 shows an example of an electronic device in which
displayed information may be scrolled;

Figure 2 is a simplified block diagram of a side view of an input
apparatus in accordance with an example embodiment of the invention;

Figures 3 to 5 llustrate methods according to example
embodiments of the invention; and

Figure © illustrates an electronic device in accordance with an
example embodiment of the invention.

Detailed description

Figure 1 illustrates an example of scrolling of displayed information
1, for instance a list of displayed items on a hand-held electronic device.
Scrolling generally refers to moving all or part of a display image to display
data that cannot be observed within a single display image. Scrolling may also
refer to finding a desired point in a file being outputted or played, for example
finding of particular point in a music file by moving a slider or another type of
graphical user interface (GUI) element to travel backward/forward within the
file. Scrolling may be triggered in response to detecting a flicking input by a
finger or a stylus, for instance. Displayed information items may be moved to a
direction indicated by reference number 2 in the example of Figure 1. In some
cases a user may need to scroll through a very long page, which may require
even 10 to 20 flicking inputs to reach the end of the page. Repeated flicking is
needed because a friction component is usually present in flick scrolling
designs: when the user flicks the content forward, the scrolling speed starts to
decrease, similarly to how friction would slow down a curling stone thrown on
ice.
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In some example embodiments hovering is used to control scrolling.
Hovering refers generally to introduction of an input object, such as a finger or
a stylus, in close proximity to, but not in contact with, an input surface, such as
an input surface of a touch screen. A hovering input may be detected based on
sensed presence of an input object in close proximity to an input surface
during the scrolling action. The hovering input may be detected based on
merely sensing the introduction of the input object in the close proximity to the
input surface, or the detection of the hovering input may require some further
particular movement or gesture by the input object, for instance. In some
example embodiments at least one parameter associated with the scrolling
action is adapted in accordance with a hovering input. This is to be broadly
understood to refer to any type of change affecting the scrolling of, for
example, displayed information. Some examples of such parameters affecting
the scrolling can include variables like a friction coefficient or speed of
scrolling.

For instance, if the user keeps his finger close to the input surface,
friction operation may be partly or completely removed and the information
may be maintained scrolling at constant or even increased speed. In another
example, when the user wants to end the scrolling, he may simply takes his
finger further away from the input surface, whereby the friction component is
applied or the scrolling is instantly stopped.

This enables further and intuitive input options to control scrolling. In
some example embodiments it may become possible to reduce the amount of
physical inputs needed to achieve an intended scrolling result when viewing
e.g. a page or menu of which only a small portion is visible for the user at a
time.

Figure 2 illustrates an example apparatus 10 with one or more input
and/or output devices. The input devices may for example be selected from
buttons, switches, sliders, keys or keypads, navigation pads, touch pads, touch
screens, and the like. The output devices may be selected from displays,
speakers, indicators, for example.

The apparatus 10 comprises a display 110 and a proximity detection
system or unit 120 configured to detect when an input object 100, such as a
finger or a stylus, is brought in close proximity to, but not in contact with, an
input surface 112. The input surface 112 may be a surface of a touch screen or
another input device of the apparatus capable of detecting user inputs.
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A sensing area 140 may illustrate an approximate area and/or
distance in/at which an input object 100 is detected to be in close proximity to
the surface 112. The sensing area 140 may also be referred to as a hovering
area and introduction of an input object 100 to the hovering area and possible
further (non-touch) inputs by the object 100 in the hovering area may be
referred to as hovering. The input object 100 may be detected to be in the
close proximity to the input surface and thus in the hovering area 140 on the
basis of a sensing signal or the distance between the input object 100 and the
input surface 112 meeting a predefined threshold value. In some embodiments
the hovering area 140 enables also inputting and/or accessing data in the
apparatus 10, even without touching the input surface 112. A user input, such
as a particular detected gesture, in the hovering area 140 detected at least
partly based on the input object 100 not touching the input surface 112 may be
referred to as a hovering input. Such hovering input is associated with at least
one function, for instance selection of a Ul item, zooming a display area,
activation of a pop-up menu, or causing/controlling scrolling of displayed
information.

The apparatus 10 may be a peripheral device, such as a keyboard
or mouse, or integrated in an electronic device. Examples of electronic devices
include any consumer electronics device like computers, media players,
wireless communications terminal devices, and so forth.

In some embodiments, a proximity detection system 120 is provided
in an apparatus comprising a touch screen display. Thus, the display 110 may
be a touch screen 110 comprising a plurality of touch-sensitive detectors 114
to sense touch inputs to touch screen input surface.

In some embodiments, the detection system 120 generates a
sensing field by one or more proximity sensors 122. In one example
embodiment a capacitive proximity detection system is applied, whereby the
sensors 122 are capacitive sensing nodes. Disturbances by one or more input
objects 100 in the sensing field are monitored and presence of one or more
objects is detected based on detected disturbances. A capacitive detection
circuit 120 detects changes in capacitance above the surface of the touch
screen 110.

However, it will be appreciated that the present features are not
limited to application of any particular type of proximity detection. The proximity
detection system 120 may be based on infrared proximity detection, optical
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shadow detection, acoustic emission detection, ultrasonic detection, or any
another suitable proximity detection technique. For instance, if the proximity
detection system 120 were based on infrared detection, the system would
comprise one or more emitters sending out pulses of infrared light. One or
more detectors would be provided for detecting reflections of that light from
nearby objects 100. If the system detects reflected light, an input object is
assumed to be present.

The detection system 120 may be arranged to estimate (or provide
a signal enabling estimation of) the distance between the input object 100 and
the input surface 112, which enables provision of z coordinate data of the
location of the object 100 in relation to the input surface 112. The proximity
detection system 120 may also be arranged to generate information on x, y
position of the object 100 in order to be able to determine a target Ul item or an
area of a hovering input. X and y directions are generally substantially parallel
to the input surface 112, and the z direction is substantially normal to input
surface 112. Depending on the proximity detection technique applied, the size
of the apparatus 10 and the input surface 112, and the desired user
interaction, the hovering area 140 may be arranged to extend from the input
surface 112 by distance selected from some millimetres to even up to multiple
dozens of centimetres, for instance. The proximity detection system 120 may
also enable detection of further parts of the user's hand, and the system may
be arranged to recognize false inputs and avoid further actions.

In the example of Figure 2, the proximity detection system 120 is
coupled to a controller 130. The proximity detection system 120 is configured
to provide the controller 130 with signals when an input object 100 is detected
in the hovering area 140. Based on such input signals, commands, selections
and other types of actions may be initiated, typically causing visible, audible
and/or tactile feedback for the user. Touch inputs to the touch-sensitive
detectors 114 may be signalled to the controller 130, or another controller via a
control circuitry.

The controller 130 may also be connected to one or more output
devices, such as the touch screen display 110. The controller 130 may be
configured to control different application views on the display 110. The
controller 130 may detect touch inputs and hovering inputs on the basis of the
signals from the proximity detection system 120 and the touch-sensitive
detectors 114. The controller 130 may then control a display function
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associated with a detected touch input or hovering input. It will be appreciated
that the controller 130 functions may be implemented by a single control unit or
a plurality of control units.

The controller 130 may be arranged to detect a touch or non-touch
based scrolling input and cause scrolling of information on the display. Further,
in response to being provided with a signal by the proximity detection system
120 indicating a hovering input during the scrolling action, the controller may
adapt one or more parameters of the scrolling action, e.g. by selecting a
parameter from a set of pre-stored parameters associated with the detected
hovering action. Some further example features, at least some of which may
be controlled by the controller 130, are illustrated below in connection with
Figures 3 to 5.

It will be appreciated that the apparatus 10 may comprise various
further elements not discussed in detail herein. Although the apparatus 10 and
the controller 130 are depicted as a single entity, different features may be
implemented in one or more physical or logical entities. For instance, there
may be provided a chip-set apparatus configured to carry out the control
features of the controller 130. There may be further specific functional
module(s), for instance for carrying one or more of the blocks described in
connection with Figures 3 to 5. In one example variation, the proximity
detection system 120 and the input surface 112 are arranged further from the
display 110, e.g. on side or back (in view of the position of a display) of a
handheld electronic device.

Figure 3 shows a method for controlling scrolling according to an
example embodiment. The method may be applied as a control algorithm by
the controller 130, for instance. A scrolling input, referring to any type of input
associated with scrolling displayed information, is detected 300. For instance,
a hovering or touch input flicking on top of a window with scrollable content is
detected. However, in some implementations scrolling may be initiated by
some other type of input, such as by a scrollbar, a scroll wheel, arrows,
shaking or any other appropriate input.

A scrolling action is initiated 310 on the basis of the scrolling input,
whereby at least some of the displayed information items are moved to a
direction. Often vertical scrolling is applied, but it will be appreciated that
arrangement of scrolling is not limited to any particular direction. In connection
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with a drag input, the apparatus 10 may be arranged to scroll information items
to move to a direction of the input object 100.

In block 320 a hovering input is detected based on sensed presence
of an object in close proximity to an input surface during the scrolling action. In
block 330 at least one parameter associated with the scrolling action is
adapted in accordance with the hovering input.

It will be appreciated that the scrolling action may be controlled in
various ways in block 330 in response to the detected hovering input(s), some
examples being further illustrated below. It is also to be noted that the steps
320 and 330 may be repeated during a scrolling action. A plurality of different
hovering inputs may be detected during a scrolling action to adapt the scrolling
in accordance with user’'s wishes, e.g. to more quickly find a particular
information item of interest. Furthermore, in one embodiment a touch input
may also be required in addition to the hovering input to cause adaptation 330
of the scrolling action or to cause a specific scrolling action adaptation different
from that caused based on only the hovering input. Thus, various additions and
modifications may be made to the method illustrated in Figure 3.

In some embodiments the rate of scrolling, i.e. the speed of
movement of displayed information is adapted 330 in accordance with the
hovering input. For instance, the controller 130 may be arranged to increase
the scrolling rate in response to detecting the object 100 in the hovering area,
and/or approaching the input surface 112.

In some embodiments acceleration or retardation of scrolling is
adapted in response to or in accordance with the hovering input. Figure 4
illustrates some example embodiments associated with retarding and/or
accelerating the scrolling on the basis of hovering. In response to detecting
400 presence of the object in close proximity to the input surface during
ongoing scrolling, the scrolling is accelerated in block 410.

In another embodiment, the displayed information may in block 410
be scrolled without retarding the scrolling rate or with reduced retardation
during sensed presence of the object in close proximity to the input surface.

In a further example illustrated in Figure 4, that may be applied after
or irrespectively of block 410, in response to detecting the input object to have
an increased distance to the input surface, i.e. to recede 420 away from the
input surface, or leave a hovering input area, the scrolling may be stopped in
block 430. Thus, when a correct position is found, the user may stop the
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movement simply by lifting his finger further away from the input surface 112.
In another embodiment a friction function or component may be initiated 430 to
retard the scrolling gradually. For instance, an initial scrolling rate and
retardation rate may be reinstated.

In another embodiment the interaction logic is arranged such that
the controller 130 is arranged to increase the friction, i.e. retard the scrolling
faster, in response to detecting the object 100 to approach the input surface
112. For example, if a list scrolls too fast, the user could slightly slow down the
scrolling by bringing his finger closer to the screen 110 to better see the
scrolled items.

In one example embodiment the apparatus 10 is configured to
detect gestures by one or more objects (separately or in combination) in the
hovering area 140. For instance, a gesture sensing functionality is activated in
response to detecting 400 the hovering input object or activating 310 the
scrolling action. Changes in the proximity sensing field may thus be monitored.
A gesture is identified based on the detected changes. An action associated
with the identified gestures may then be performed.

In some embodiments, as illustrated in the example of Figure 5, the
apparatus 10 is configured to detect 500 at least one hovering gesture as the
hovering input during a scrolling action. The scrolling action may be adapted
510 in accordance with the detected hovering gesture.

In an example embodiment, the apparatus 10 is configured to detect
500 a wiggle hovering gesture, referring generally to a swipe feature over the
input surface 112. The apparatus may be configured to increase scrolling
speed in response to detecting the wiggle hovering gesture.

In one example, when the free movement is occurring during the
scrolling action, if the user keeps his finger close to the screen, the user can
wiggle his finger on this area to give more speed to the current movement of
the displayed information. The user can hence “throw” the page forward,
observe the initial movement, and wiggle his finger hovering over the screen to
increase the scrolling speed. Each wiggle may give more speed to the
movement. After applying this higher-speed movement e.g. for a predefined
time period, scrolling may be retarded and thus some friction may be
reapplied. The scrolling control may be arranged such that when the user
stops wiggling, or after a time period after the detected wiggling gesture, the
scrolling speed is controlled to return to the original speed. Thus, if the user
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wiggles his finger, the scrolling speed is temporarily increased. For instance,
when the user moves his finger in the direction of scrolling, e.g. from top to
down, the scrolling speed is increased. Similarly, when the user performs a
wiggle gesture in the opposite direction, the scrolling speed is reduced
(quicker). However, it will be appreciated that various other gestures,
combinations of gestures, or combination of gesture(s) and tactile input(s) may
be applied. As one further example, a scrolling action may be adapted 510 in
response to detecting a rotation or swivel gesture.

Instead of or in addition to changing (a parameter of) an already
applied scrolling function, a further function associated with scrolling may be
controlled on the basis of the hovering input in block 330. For instance, the
size or position of the scrolling area 1 may be changed, the scrolled content
may be adapted, a further information element may be displayed, focus of
scrolled information may be amended, etc.

In one embodiment appearance of one or more of the information
items being scrolled is adapted in block 330 in response to detecting 320 the
hovering object. For example, while scrolling web page contents, if the user’'s
finger is detected to hover over the scrolling area 1, appearance of currently
available links is changed. For instance, a web browser may be arranged to
display the links bolded or glowing. When the finger is removed, the links are
displayed as in original view.

In one example embodiment the apparatus 10 is arranged to detect
the vertical and/or horizontal position of the object 100 in close proximity to the
input surface during the scrolling action. The at least one parameter associated
with the scrolling action may be controlled on the basis of x, y position
information of the object 100. Thus, different control actions may be associated
with different areas of the display area with the scrollable information.

In one embodiment the current horizontal and/or vertical position of
the input object 100 is detected in block 320 and the view of the scrolled
information is changed in block 330 on the basis of the current horizontal
and/or vertical position of the input object 100. For example, a browser view, in
which page contents are being scrolled downwards as illustrated by arrow 2 in
Figure 1, the view may be changed to extend to left or right, or include items
from left or right (outside original view) in accordance with the y position of the
hovering object 100. The user may e.g. slightly change the scrolling view to the
right by hovering the finger on right (lower) side of the window. In another the
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window 1 is moved sideways in accordance with detected movement of the
hovering object 100 in y direction.

In some example embodiments the distance between the object 100
and the input surface 112 is estimated. At least one parameter associated with
the scrolling action may then be adapted in accordance with the estimated
distance. For instance, the scrolling may be accelerated, retarded, stopped in
accordance with the estimated distance. There may be specific minimum
and/or maximum distances defined for triggering adaptation of the scrolling
action. It will be appreciated that this embodiment may be used in connection
with one or more of the other embodiments, such as the embodiments
illustrated above in connection with Figure 3 to 5.

Thus, the user may easily “fine-tune” e.g. the friction component of
the scrolling action. In one embodiment, the apparatus 10 and the controller
130 may be arranged to support the following example use case: A user may
initiate scrolling and keep the friction component as small as possible by
maintaining the finger very close to the input surface 112. Then, when he
thinks that he is close to what he is looking for, he may lift his finger a bit to get
more friction and have a better view on the content. If it is still not the place he
is looking for, he may again move his finger closer to the input surface 112,
whereby friction is decreased and scrolling continues faster. In this way it is
possible to check whether the right place has been found without interrupting
the scrolling itself.

Hence, the apparatus 10 may be arranged to enable adaptation of
scrolling behaviour in various ways by hovering input(s). In addition to the
already above illustrated embodiments, a broad range of further functions is
available for selection to be associated with an input detected by a touch-
sensitive detection system and/or the proximity detection system 120 during
the scrolling action. The controller 130 may be configured to adapt the
associations according to a current operating state of the apparatus 10, a user
input or an application executed in the apparatus 10, for instance. For
instance, associations may be application specific, menu specific, view specific
and/or context (which may be defined on the basis of information obtained
from the current environment or usage of the apparatus 10) specific. Some
examples of application views, the scrolling of which may be arranged by
applying at least some of the present features, include but are not limited to a
browser application view, map application view, a document viewer (e.g. a
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book reader) or editor view, a folder view (e.g. an image, video or music
gallery, etc.

In one example embodiment the proximity detection system 120
may be arranged to detect combined use of two or more objects during the
scrolling operation. According to some embodiments, two or more objects 100
may be simultaneously used in the hovering area 140 and a specific scrolling
control function may be triggered in response to detecting further objects.

In one example embodiment the apparatus 10 is configured to
control user interface actions and the scrolling action on the basis of further
properties associated with movement of the input object 100 in the hovering
area 140 during the scrolling action. For instance, the apparatus 10 may be
configured to control a scrolling parameter on the basis of speed of the
movement of the object 100.

At least some of the above-illustrated features may be applied in
connection with 3D displays. For instance, various auto-stereoscopic screens
may be applied in the apparatus 10. In a 3D GUI, individual items can also be
placed on top of each other, or such that certain items are located higher or
lower than others. For instance, some of the scrolled information items may be
displayed on top of other information items. One or more of the above-
illustrated features may be applied to control scrolling in 3D display on the
basis a hovering input during a scrolling action.

Figure 6 shows a block diagram of the structure of an electronic
device 600 according to an example embodiment. The electronic device may
comprise the apparatus 10. Although one embodiment of the electronic device
600 is illustrated and will hereinafter be described for purposes of example,
other types of electronic devices, such as, but not limited to, personal digital
assistants (PDAs), pagers, mobile computers, desktop computers, laptop
computers, tablet computers, media players, televisions, gaming devices,
cameras, video recorders, positioning devices, electronic books, wearable
devices, projector devices, and other types of electronic systems, may employ
the present embodiments.

Furthermore, the apparatus of an example embodiment need not be
the entire electronic device, but may be a component or a set of components
of the electronic device in other example embodiments. For example, the
apparatus could be in a form of a chipset or some other kind of hardware
module for control by performing at least some of the functions illustrated
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above, such as the functions of the controller 130 of Figure 2. A processor 602
is configured to execute instructions and to carry out operations associated
with the electronic device 600. The processor 602 may comprise means, such
as a digital signal processor device, a microprocessor device, and circuitry, for
performing various functions including, for example, one or more of the
functions described in conjunction with Figures 1 to 5. The processor 602 may
control the reception and processing of input and output data between
components of the electronic device 600 by using instructions retrieved from
memory. The processor 602 can be implemented on a single-chip, multiple
chips or multiple electrical components. Some examples of techniques which
can be used for the processor 602 include a dedicated or embedded
processor, and ASIC.

The processor 602 may comprise a functionality to operate one or
more computer programs. Computer program code may be stored in a
memory 604. The at least one memory and the computer program code may
be configured, with the at least one processor, to cause the apparatus to
perform at least one embodiment including, for example, control of one or
more of the functions described in conjunction with Figures 1 to 5. For
example, the processor 602 may be arranged to perform at least some of the
functions of the controller 130 of Figure 2. Typically the processor 602
operates together with an operating system to execute computer code and
produce and use data.

By way of example, the memory 604 may include a non-volatile
portion, such as EEPROM, flash memory or the like, and a volatile portion,
such as a random access memory (RAM) including a cache area for temporary
storage of data. The information could also reside on a removable storage
medium and be loaded or installed onto the electronic device 600 when
needed.

The electronic device 600 may comprise an antenna (or multiple
antennae) in operable communication with a transceiver unit 606 comprising a
transmitter and a receiver. The electronic device 600 may operate with one or
more air interface standards and communication protocols. By way of
illustration, the electronic device 600 may operate in accordance with any of a
number of first-, second-, third- and/or fourth-generation communication
protocols or the like. For example, the electronic device 600 may operate in
accordance with wireline protocols, such as Ethernet and digital subscriber line
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(DSL), with second-generation (2G) wireless communication protocols, such
as Global System for Mobile communications (GSM), with third-generation
(3G) wireless communication protocols, such as 3G protocols by the Third
Generation Partnership Project (3GPP), CDMA2000, wideband CDMA
(WCDMA) and time division-synchronous CDMA (TD-SCDMA), with fourth-
generation (4G) wireless communication protocols, such as 3GPP Long Term
Evolution (LTE), wireless local area networking protocols, such as 802.11,
short-range wireless protocols, such as Bluetooth, and/or the like.

The user interface of the electronic device 600 may comprise an
output device 608, such as a speaker, one or more input devices 610, such as
a microphone, a keypad or one or more buttons or actuators, and a display
device 612 capable of displaying scrollable content and appropriate for the
electronic device 600 in question.

The input device 610 may include a touch sensing device
configured to receive input from a user's touch and to send this information to
the processor 602. Such a touch-sensing device may be configured to
recognize also the position and magnitude of touches on a touch-sensitive
surface. The touch-sensing device may be based on sensing technologies
including, but not limited to, capacitive sensing, resistive sensing, surface
acoustic wave sensing, pressure sensing, inductive sensing, and optical
sensing. Furthermore, the touch-sensing device may be based on single point
sensing or multipoint sensing. In one embodiment the input device is a touch
screen, which is positioned in front of the display 612.

The electronic device 600 also comprises a proximity detection
system 614 with proximity detector(s), such as the system 120 illustrated
above, operatively coupled to the processor 602. The proximity detection
system 614 is configured to detect when a finger, stylus or another pointing
device is in close proximity to, but not in contact with, some component of the
computer system, including a housing or I/O devices, such as the touch
screen.

The electronic device 600 may also comprise further units and
elements not illustrated in Figure 6, such as further interface devices, a battery,
a media capturing element, such as a camera, video and/or audio module, a
positioning unit, and a user identity module.

In some example embodiments further outputs, such as an audible
and/or tactile output may also be produced by the apparatus 10 e.g. on the
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basis of the detected hovering input or hovering distance associated with or
during the scrolling action. Thus, the processor 602 may be arranged to control
a speaker and/or a tactile output actuator, such as a vibration motor, in the
electronic device 600 to provide such a further output.

Embodiments of the present invention may be implemented by
software, hardware, application logic or a combination of software, hardware
and application logic. In an example embodiment, the application logic,
software or an instruction set is maintained on any one of various conventional
computer-readable media. In the context of this document, a “computer-
readable medium” may be any media or means that can contain, store,
communicate, propagate or transport the instructions for use by or in
connection with an instruction execution system, apparatus, or device, such as
a computer, one example of a computer being described and depicted in
Figure 6. A computer-readable medium may comprise a computer-readable
storage medium that may be any media or means that can contain or store the
instructions for use by or in connection with an instruction execution system,
apparatus, or device, such as a computer.

If desired, at least some of the different functions discussed herein
may be performed in a different order and/or concurrently with each other.
Furthermore, if desired, one or more of the above-described functions may be
optional or may be combined.

Although various aspects of the invention are set out in the
independent claims, other aspects of the invention comprise other
combinations of features from the described embodiments and/or the
dependent claims with the features of the independent claims, and not solely
the combinations explicitly set out in the claims.

It is also noted herein that while the above describes example
embodiments of the invention, these descriptions should not be viewed in a
limiting sense. Rather, there are several variations and modifications which
may be made without departing from the scope of the present invention as
defined in the appended claims.
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CLAIMS:

1. An apparatus, comprising:

at least one processor; and

at least one memory including computer program code,

the at least one memory and the computer program code configured
to, with the at least one processor, cause the apparatus at least to:

cause a scrolling action on the basis of a scrolling input,

detect a hovering input on the basis of sensing presence of an
object in close proximity to an input surface during the scrolling action, and

adapt at least one parameter associated with the scrolling action in
accordance with the hovering input.

2. An apparatus, comprising:

means for causing a scrolling action on the basis of a scrolling input,

means for detecting a hovering input on the basis of sensing
presence of an object in close proximity to an input surface during the scrolling
action, and

means for adapting at least one parameter associated with the
scrolling action in accordance with the hovering input.

3. An apparatus, comprising:

a display,

proximity detection system with at least one proximity detector for
detecting presence of an input object in close proximity to an input surface,
and

a controller operatively connected to the proximity detection system
and the display, the controller being configured to:

cause a scrolling action on the basis of a scrolling input,

detect a hovering input on the basis of sensing presence of an
object in close proximity to an input surface during the scrolling action, and

adapt at least one parameter associated with the scrolling action in
accordance with the hovering input.

4. The apparatus of any preceding claim, wherein the apparatus is
configured to adapt the rate of scrolling in accordance with the hovering input.
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5. The apparatus of any preceding claim, wherein the apparatus is
configured to adapt acceleration or retardation of scrolling in accordance with
the hovering input.

6. The apparatus of claim 5, wherein the apparatus is configured to
cause the displayed information to scroll without retardation or with reduced
retardation during sensed presence of the object in close proximity to the input
surface, and

the apparatus is configured to stop the scrolling or retard the
scrolling gradually in response to detecting the input object to recede from the
input surface or leave a hovering input area.

7. The apparatus of any preceding claim, wherein the apparatus is
configured to detect estimated distance between the object and the input
surface, and

the apparatus is configured to adapt the at least one parameter
associated with the scrolling action in accordance with the estimated distance.

8. The apparatus of any preceding claim, wherein the apparatus is
configured to detect a hovering gesture during the scrolling action, and

the apparatus is configured to control the at least one parameter
associated with the scrolling action in accordance with the hovering gesture.

9. The apparatus of claim 8, wherein the apparatus is configured to
detect a wiggle hovering gesture during the scrolling action, and

the apparatus is configured to increase the rate of scrolling in
response to detecting the wiggle hovering gesture.

10. The apparatus of any preceding claim, wherein the apparatus is
configured to detect a vertical position of the object in close proximity to an
input surface during the scrolling action, and

the apparatus is configured to control the at least one parameter
associated with the scrolling action in accordance with the detected vertical
position.
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11. The apparatus of any preceding claim, wherein the apparatus is
a mobile communications device comprising a touch screen.

12. A method, comprising:

causing a scrolling action on the basis of a scrolling input,

detecting a hovering input on the basis of sensing presence of an
object in close proximity to an input surface during the scrolling action, and

adapting at least one parameter associated with the scrolling action
in accordance with the hovering input.

13. The method of claim 12, wherein the rate of scrolling is adapted
in accordance with the hovering input.

14. The method of claim 13, wherein acceleration or retardation of
scrolling is adapted in accordance with the hovering input.

15. The method of claim 14, wherein the displayed information is
scrolled without retardation or with reduced retardation during sensed
presence of the object in close proximity to the input surface, and

the scrolling is stopped or gradually retarded in response to
detecting the input object to recede from the input surface or leave a hovering
input area.

16. The method of any claim 12 to 15, wherein estimated distance
between the object and the input surface is detected, and

the at least one parameter associated with the scrolling action is
adapted in accordance with the estimated distance.

17. The method of any claim 12 to 16, wherein a hovering gesture is
detected during the scrolling action, and

the at least one parameter associated with the scrolling action is
controlled in accordance with the hovering gesture.

18. The method of claim 17, wherein a wiggle hovering gesture is
detected during the scrolling action, and
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the rate of scrolling is adapted in response to detecting the wiggle
hovering gesture.

19. The method of any claim 12 to 18, wherein a vertical position of
5 the object in close proximity to an input surface is detected during the scrolling
action, and
the at least one parameter associated with the scrolling action is
controlled in accordance with the detected vertical position.

10 20. A computer program product comprising a computer-readable
medium bearing computer program code embodied therein for use with a
computer, the computer program code comprising code for causing the
computer to perform the method of any one of claims 12 to 19.

15



WO 2012/025663 PCT/FI12011/050671

X
y, N / Fig. 1
100
Z 1 10\ 1 12\
' 1 10
| i | l \l | ' l +—1+130
\ \
\M22 M14 M20
Fig. 2
600
\ Display | 612
614| Proximity Transceiver
\|_ detector(s) .
| Processor \606
608 Output
\_ device \ Memor‘y
602 604
Input
device 610 Fig. 6




WO 2012/025663

2/2

PCT/FI12011/050671

Detect scrolling input to scroll displayed |- 300
information
- , . _-310
Initiate scrolling action
¢ 1,320
Detect hovering input h
Adapt parameter(s_) of scrol_ling_ action in 330
accordance with hovering input ~ Fig. 3

Detect presence of input object in close

proximity to input surface during scrolling _| -400
action

Control acceleration of scrolling/scrolling

without retardation or with reduced 4410
retardation
v
Detect input object to recede away from | 420
input surface or leave hovering area
Control application of initial retardation or | 430
stop scrolling Ny Fig. 4
Detect hovering gesture during scrolling 500
action ~

Control scrolling according to detected 510

]

hovering gesture

Fig. 5




INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI2011/050671

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: GO6F, G08B, G08C, G09G, H03G, HO4L, HO4AM, HO4N

Documentation searched other than minimum documentation to the

Fl, SE, NO, DK

extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2008/0048878 A1 (BOILLOT M) 28 February 2008 (28.02.2008) 1-20
[0003]-[0005], [0017]-[0021], [0026]-[0028], [0031]-[0032], [0038],
[0042]-[0047], [0050], [0052], [0055], [0060]-[0061], claims 1-20, figure 7

X US 2009/0207139 A1 (KRAFT CR) 20 August 2009 (20.08.2009) 1-20
[0006]-[0011], [0022]-[0023], [0027], [0046], [0056], claims 1-22, figure 1

A US 2009/0002326 A1 (PIHLAJA P) 01 January 2009 (01.01.2009) 1-20
[0007], [0011]-[0017], [0027], [0041], [0043], claims 1-34, figures 6A, 6B

A US 2006/0267966 A1 (GROSSMAN TS et al.) 1-20
30 November 2006 (30.11.2006)
[0010]-[0014], [0079], claims 1-20

A US 2006/0242596 A1 (ARMSTRONG KN) 26 October 2006 (26.10.2006) 1-20
[0007]-[0012], claims 1-73

Further documents are listed in the continuation of Box C.

[

[x]

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other means

"P" document published prior to the international filing date but later than

the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone
"Y"

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

11 November 2011 (11.11.2011)

Date of mailing of the international search report

15 November 2011 (15.11.2011)

Name and mailing address of the ISA/FI
National Board of Patents and Registration of Finland
P.O. Box 1160, FI-00101 HELSINKI, Finland

Facsimile No. +358 9 6939 5328

Authorized officer

L Eronen

Telephone No. +358 9 6939 500

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/FI12011/050671
Patent document Publication Patent family Publication
cited in search report date members(s) date
US 2008/0048878 A1 28/02/2008 None
US 2009/0207139 A1 20/08/2009 WO 2009104064 A1 27/08/2009
EP 2257867 A1 08/12/2010
US 2009/0002326 A1 01/01/2009 KR 20100025011 A 08/03/2010
JP 2010530109 A 02/09/2010
WO 2009001179 A1 31/12/2008
EP 2160674 A1 10/03/2010
CN 101689093 A 31/03/2010
CA 2688368 A1 31/12/2008
AU 2008269464 A1 31/12/2008
US 2006/0267966 A1 30/11/2006 US 2006267967 A1 30/11/2006
US 2006/0242596 A1 26/10/2006 US 2011083096 A1 07/04/2011

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT . .
International application No.

PCT/FI2011/050671

CLASSIFICATION OF SUBJECT MATTER

Int.Cl.

GOG6F 3/01 (2006.01)
GOG6F 3/03 (2006.01)
GO6F 3/033 (2006.01)
GOG6F 3/048 (2006.01)

Form PCT/ISA/210 (extra sheet)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

