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(57) ABSTRACT

A user interface is disclosed, comprising a screen arranged to
view content, wherein the screen is arranged to display a part
of'the content if there is not space for the entire content on the
screen, and wherein the content is scrollable to enable the
desired part of the content to be displayed; and a touch sen-
sitive input area arranged to enable input of touch actions,
wherein a first touch action is adapted to control scrolling of
said content, wherein a speed relation determines a relation
between a speed of scrolling and a speed of the touch action
in a first direction on said touch sensitive input, and wherein
the speed relation is determined by the position of the touch
action on said touch sensitive area along a second direction
perpendicular to said first direction. Further, an apparatus, a
method, and a computer program for viewing of content on a
screen are disclosed.
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USER INTERFACE, APPARATUS, METHOD,
AND COMPUTER PROGRAM FOR VIEWING
OF CONTENT ON A SCREEN

FIELD OF INVENTION

[0001] The present invention relates to a user interface, an
apparatus, a method, and a computer program for viewing of
content on a screen.

BACKGROUND OF INVENTION

[0002] In the field of presenting information, especially on
small handheld apparatuses having small screens, the prob-
lem of viewing content on a screen that do not have room for
all the content at once is usually solved by enabling scrolling
of the content on the screen. However, this implies another
problem: control of the scrolling. Different approaches have
been provided to control scrolling. WO 03/058589 A2 dis-
closes a user-interface application and a computing apparatus
has the user-interface to assist the user in searching for infor-
mation from a data array. In an example given, the data array
is an ordered list of addresses. The user begins at a point on a
list of addresses. After the user rotates a jog/shuttle knob, the
list rolls down a low rate. As the user rotates the jog/shuttle
knob further the scroll accelerates. After a predetermined
time or number of items, a helper character is displayed. This
character may represent a first letter of a name or a first digit
of'a telephone number. The Ul displays the helper characterto
the user. The user continues to hold the position of the jog/
shuttle knob until a help character, corresponding to his/her
desired selection, appears. The user releases the jog/shuttle
knob and may step through among a smaller group of data to
locate the particular selection by incrementally rotating the
knob from the neutral position. A problem with this is that it
might be hard for the user to predict behaviour of the appa-
ratus when scrolling. Another problem is that accuracy will be
decreased as the apparatus speeds up scrolling at further
actuation of the jog/shuttle knob.

[0003] Another approach is a “grab and move” tool where
a marker is locked on a position on the content and then the
content is moved with the marker. Accuracy is good with this
approach, but scrolling through large size content with this
approach puts demand on more efficient scrolling.

[0004] Prior approaches are either more technically ori-
ented than user intuitive, or user intuitive, but not efficient
when the total amount of content is much larger than the
amount of content fitting into the screen. Therefore, there is a
demand for an approach that combines efficiency and accu-
racy.

SUMMARY

[0005] Therefore, the inventor has found an approach thatis
both user intuitive and efficient also for large amounts of
content. The basic understanding behind the invention is that
this is possible if the user is provided to control both scrolling
and scrolling speed in one and same user action such that both
accessibility to the desired part of the content and accuracy,
e.g. upon selection of a particular item of the content, are
provided in the one and same user action. The inventor real-
ized that a user finds it intuitive to simultaneously make
scrolling input in one direction and control scrolling speed in
another direction of user action on a touch sensitive area.
Thus, the user is in full control of both speed and accuracy in
an intuitive way.
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[0006] According to a first aspect of the present invention,
there is provided a user interface comprising a screen
arranged to view content, wherein the screen is arranged to
display a part of the content if there is not space for the entire
content on the screen, and wherein the content is scrollable to
enable the desired part of the content to be displayed; and a
touch sensitive input area arranged to enable input of touch
actions, wherein a first touch action is adapted to control
scrolling of said content, wherein a speed relation determines
a relation between a speed of scrolling and a speed of the
touch action in a first direction on said touch sensitive input,
and wherein the speed relation is determined by the position
of'the touch action on said touch sensitive area along a second
direction perpendicular to said first direction.

[0007] In this context, screen is to be considered as any
means for at least two-dimensional visual rendering. Viewed
content is to be construed as any graphical or textual infor-
mation. Touch actions is to be construed as any operation
interacting with the touch sensitive input area, and can hold
temporal or spatial information, or in combination which can
hold movement information. Speed is to be construed as an
amount of action with relation to temporal and spatial prop-
erties.

[0008] The determined speed relation may have a range of
a minimal value at one end of the screen along the second
direction, and a maximal value at the other end along the
second direction.

[0009] The determined speed relation range may have the
maximal value corresponding to the relation between a size of
the entire content to a size of the part of the content fitting into
the screen. The correspondence to the relation may include a
relation between the size of the touch sensitive area and the
size of the screen in the first direction. This will enable to
scroll through the entire content with one input movement
over the touch sensitive area at maximum scrolling speed.

[0010] The determined speed relation range may have the
minimum value of one to one.

[0011] The speed relation may be assigned a continuously
increasing value from the minimum value to the maximum
value along the second direction. Alternatively, the speed
relation is assigned a plurality of discrete values increasing
from the minimum value to the maximum value along the
second direction.

[0012] A second touch action may be adapted to control
selection of one item of said content.

[0013] The determined speed relation may have a minimal
value at one end of the screen along the second direction, and
a maximal value at the other end along the second direction,
wherein the determined speed relation has the maximal value
corresponding to the relation between the size of the entire
content to the size of the part of the content fitting into the
screen, the determined speed relation has the minimum value
of one to one, and the speed relation is assigned a continu-
ously increasing value from the minimum value to the maxi-
mum value along the second direction, or the speed relation is
assigned a plurality of discrete values increasing from the
minimum value to the maximum value along the second
direction.

[0014] The touch sensitive area may be arranged on the
screen, e.g. forming a touch sensitive screen

[0015] According to a second aspect of the present inven-
tion, there is provided an apparatus comprising a processor
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and a user interface controlled by the processor, the user
interface comprising features according to the first aspect of
the present invention.

[0016] According to a third aspect of the present invention,
there is provided a user interface method comprising viewing
content on a screen, including scrolling the content where the
screen is arranged to display a part of the content if there is not
space for the entire content on the screen to enable the desired
part of the content to be displayed; and receiving input of
touch actions on a touch sensitive input area, wherein a first
touch action is adapted to control scrolling of said content,
including determining a speed relation which determines a
relation between a speed of scrolling and a speed of the touch
action in a first direction on said touch sensitive input,
wherein the speed relation is determined by the position of the
touch action on said touch sensitive area along a second
direction perpendicular to said first direction.

[0017] The determined speed relation may have a range of
a minimal value at one end of the screen along the second
direction, and a maximal value at the other end along the
second direction.

[0018] The determined speed relation range may have the
maximal value corresponding to the relation between the size
of'the entire content to the size of the part of the content fitting
into the screen.

[0019] The determined speed relation range may have the
minimum value of one to one.

[0020] The method may further comprise assigning a con-
tinuously increasing speed relation value from the minimum
value to the maximum value along the second direction.
[0021] Assigning the speed relation comprises assigning a
plurality of discrete values increasing from the minimum
value to the maximum value along the second direction.
[0022] The method may further comprise receiving a sec-
ond touch action adapted to control selection of one item of
said content.

[0023] According to a fourth aspect of the present inven-
tion, there is provided a computer program comprising
instructions, which when executed by a processor are
arranged to cause the processor to perform the method
according to the third aspect of the invention.

[0024] According to a fifth aspect of the present invention,
there is provided a computer readable medium comprising
program code, which when executed by a processor is
arranged to cause the processor to perform the method
according to the third aspect of the invention.

BRIEF DESCRIPTION OF DRAWINGS

[0025] FIG. 1 illustrates a user interface according to an
embodiment of the present invention.

[0026] FIG. 2 illustrates a user interface according to an
embodiment of the present invention.

[0027] FIG. 3 illustrates an exemplary assignment of scroll-
ing speed relation.

[0028] FIGS. 4a and 45 illustrate an exemplary touch input
action on a user interface according to the present invention.
[0029] FIG. 5illustrates an exemplary assignment of scroll-
ing speed relation.

[0030] FIG. 6illustrates an exemplary assignment of scroll-
ing speed relation.

[0031] FIG. 7 is a block diagram schematically illustrating
an apparatus according to an embodiment of the present
invention.
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[0032] FIG. 8is aflow chartillustrating a method according
to an embodiment of the present invention.

[0033] FIG. 9 schematically illustrates a computer program
product according to an embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0034] FIG. 1 illustrates a user interface 100 according to
an embodiment of the present invention. The user interface
100 is illustrated in the context of an apparatus 102, drawn
with dotted lines, holding the user interface 100. The user
interface 100 comprises a screen 104 for displaying informa-
tion, and a touch sensitive input area 106. The touch sensitive
input area 106 is arranged to determine touch input in at least
two dimensions, e.g. a touch pad. The screen 104 is arranged
to display content, which may be textual or pictorial, and may
be divided into one or more items. The exemplary content in
FIG. 1 comprises a hundred items, of which a part is viewed
on the screen 104 since there is not room for all the items of
the content to be viewed at once. To be able to see the desired
items of the content, scrolling of the contents is enabled. In
the illustrated example of FIG. 1, the content is scrolled
vertically to view item no. 32 to item no. 51 of the hundred
items. Scrolling of the items is performed by inputting a
vertical touch action on the touch sensitive input area 106.
Since there is much more content available than what is able
to view at once on the screen at once, the user interface 100 is
provided with variable scrolling speed, wherein the scrolling
speed is determined where on the touch sensitive input area in
horizontal direction the touch action is performed, e.g. fast
scrolling to the right and slow scrolling to the left. Thus, the
scrolling speed is variable also in one touch action by making
the touch input position in both vertical and horizontal direc-
tion. In that way, a fast, efficient, accurate and intuitive scroll-
ing control is provided to the user.

[0035] FIG. 2 illustrates a user interface 200 according to
another embodiment of the present invention. The user inter-
face 200 is illustrated in the context of an apparatus 202,
drawn with dotted lines, holding the user interface 200. The
user interface 200 comprises a screen 204 for displaying
information, and a touch sensitive input area 206 arranged to
determine touch input in at least two dimensions, which is
arranged on the screen 204 to form a touch screen. Similar to
the exemplary content of FIG. 1, the content comprises a
hundred items, of which a part is viewed on the screen 204,
and scrolling of the contents is enabled. Scrolling of the items
is performed by inputting a vertical touch action on the touch
sensitive input area 206, i.e. on the screen 204. The scrolling
speed is variable in one touch action by making the touch
input position in both vertical and horizontal direction,
whereby scrolling speed is determined by the position in the
horizontal direction. In that way, a fast, efficient, accurate and
intuitive scrolling control is provided to the user.

[0036] Theuser interface 100,200 may also comprise other
elements, such as keys 108, 208, means for audio input and
output (not shown), image acquiring means (not shown), etc.
The apparatus 102, 202 may be a mobile telephone, a personal
digital assistant, a navigator, a media player, a digital camera,
or any other apparatus benefiting from a user interface
according to the present invention.

[0037] FIG. 3 illustrates an exemplary assignment of scroll-
ing speed relation. The example is based on the exemplary
content used with reference to FIGS. 1 and 2 for the sake of
simpler understanding, i.e. the content comprises a hundred
items, of which only twenty fits into the screen for viewing at
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once, which items for viewing is selectably viewed by scroll-
ing. In this example, the screen is a touch screen, i.e. the touch
sensitive area is arranged over the screen area and has the
same size. The content is five times the size of what can be
viewed at once on the screen (1°%%0=5). Thus, to be able to
scroll the entire content in one go with a touch action, the
relation between the touch action speed and the scrolling
speed need to reach a scrolling speed relation value of five, i.e.
the scrolling speed is up to five times the speed of the touch
input, e.g. sliding a finger over the screen. This maximal
speed of scrolling is enabled when touch action is performed
at the leftmost part of the screen. To enable accurate scrolling
for finding and possibly selecting a particular item, a low
scrolling speed relation is provided, e.g. one-to-one, i.e. the
scrolling speed is about the same as the speed of the touch
action. Any scrolling speed relation between these values is
achievable by the actual position of the touch action in a
direction perpendicular to the scrolling direction. To illustrate
this, FIG. 4a illustrates an exemplary touch action input indi-
cated by line 400 and which starts at a starting point 402 and
then moves in the arrowed direction. FIG. 4b illustrates the
touch action input 400 with indications on impact on scrolling
illustrated by arrows 404 for a selected number of parts of the
touch input action. The scrolling can thus be considered to be
an integrating function of the touch action input in two dimen-
sions.

[0038] FIG.5illustrates an exemplary assignment of scroll-
ing speed relation. The example is once again based on the
exemplary content used with reference to FIGS. 1 and 2 for
the sake of simpler understanding, i.e. the content comprises
a hundred items, of which only twenty fits into the screen for
viewing at once, which items for viewing is selectably viewed
by scrolling. Different from the example of FIG. 3, here the
screen and the touch sensitive area are separated, i.e. the touch
sensitive area is arranged as a separate element, e.g. a touch
pad. The content is five times the size of what can be viewed
at once on the screen (1°%20=5). Further, the relation in size
between the screen and the touch sensitive area in the scroll-
ing direction is L, to 1. Thus, to be able to scroll the entire
content in one go with a touch action, the relation between the
touch action speed and the scrolling speed need to reach a
scrolling speed relation value of five times /1, i.e. the scroll-
ing speed is up to five times the relation between the size of
the screen and the touch sensitive area times the speed of the
touch input, e.g. sliding a finger over the touch pad. This
maximal speed of scrolling is enabled when touch action is
performed at the rightmost part of the touch sensitive area.
Similar to the embodiment disclosed with reference to FIG. 3,
to enable accurate scrolling for finding and possibly selecting
a particular item, a low scrolling speed relation is provided.
Any scrolling speed relation between the minimum and the
maximum values is achievable by the actual position of the
touch action in a direction perpendicular to the scrolling
direction.

[0039] FIG. 6illustrates an exemplary assignment of scroll-
ing speed relation where discrete scrolling speed relations are
assigned to areas of the touch sensitive input area. In FIG. 6,
a touch screen is illustrated, but the same principle is appli-
cable to a set-up with a separate touch pad as the touch
sensitive input area. Cf. the embodiments of FIGS. 1 and 5 to
the embodiments of FIGS. 2 and 3.

[0040] As the reader will understand, the similar principles
as illustrated in any of FIGS. 1 to 6 are applicable when
scrolling is made horizontally, for other relations between
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content size and screen size, other types of content that is not
divided into items, linear and non-linear assignment of scroll-
ing speed relations, etc.

[0041] FIG. 7 is a block diagram schematically illustrating
an apparatus 700 by its functional elements, i.e. the elements
should be construed functionally and may each comprise one
or more elements, or be integrated into each other. The appa-
ratus comprises a processor 702 and a user interface Ul 704
being controlled by the processor 702. The UI 704 comprises
atleast a screen 706 and a touch sensitive input area 708. The
screen 706 is arranged to view content, which is preferably
provided by means of the processor 702. When the content is
more spacious than what would fit into the screen 706, only a
part of the content is displayed and the content can be scrolled
such that a user is able to view a desired part of the content.
The touch sensitive input area 708 enables input of touch
actions to control the apparatus 700, and also enables control
of scrolling of the content. To provide both efficient and
accurate control of the scrolling, a speed relation between the
scrolling speed and the touch action input speed in the scroll-
ing direction is dependent on touch action input position in a
direction perpendicular to the scrolling direction, and thus
controllable by the user. The screen 706 and the touch sensi-
tive input area 708 can be integrated to a touch screen. The
touch sensitive input area 708 can also be used to select one or
more of items of the content, or other editing of the content.
Implementation of the functions for scrolling according to the
present invention is preferably made by a computer program
that is executed by the processor 702 which interprets signals
from the touch sensitive input area 708 according to the
approaches of the present invention demonstrated above and
controls viewing on the screen 706, e.g. scrolling as demon-
strated above.

[0042] FIG. 81is aflow chartillustrating a method according
to an embodiment of the present invention. In a content view-
ing step 800, at least a part that fit into a screen of a content is
viewed. In a touch action input reception step 802, a touch
action input is received from a user actuating a touch sensitive
input area. From the touch action input, a scrolling speed
relation is determined in a scrolling speed relation determi-
nation step 804. The scrolling speed relation is determined
according to any of the approaches demonstrated with refer-
ence to any of FIGS. 1 to 6. Based on this determination, the
content is scrolled in a content scrolling step 806. It should be
noted that these steps are not performed consecutively. They
should rather be considered to be performed in parallel in the
way real-time processes do. Optionally, a second touch action
input is received in an optional second touch action input
reception step 808, wherein one or more items of the content
are selected according to the second touch action input in an
item selection step 810.

[0043] The method according to the present invention is
suitable for implementation with aid of processing means,
such as computers and/or processors. Therefore, there is pro-
vided a computer program comprising instructions arranged
to cause the processing means, processor, or computer to
perform the steps of the method according to any of the
embodiments described with reference to FIG. 8. The com-
puter program preferably comprises program code, as illus-
trated in FIG. 9, which is stored on a computer readable
medium 900, which can be loaded and executed by a process-
ing means, processor, or computer 902 to cause it to perform
the method according to the present invention, preferably as
any of the embodiments described with reference to FIG. 8.
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The computer 902 and computer program product 900 can be
arranged to execute the program code sequentially where
actions of the any of the methods are performed stepwise, but
mostly be arranged to execute the program code on a real-
time basis where actions of any of the methods are performed
upon need and availability of data. The processing means,
processor, or computer 902 is preferably what normally is
referred to as an embedded system. Thus, the depicted com-
puter readable medium 900 and computer 902 in FIG. 9
should be construed to be for illustrative purposes only to
provide understanding of the principle, and not to be con-
strued as any direct illustration of the elements.

1. A user interface comprising p1 a screen arranged to view
content,
wherein the screen is arranged to display a part of the
content if there is not space for the entire content on
the screen, and
wherein the content is scrollable to enable the desired
part of the content to be displayed; and

a touch sensitive input area arranged to enable input of

touch actions,

wherein a first touch action is adapted to control scroll-
ing of said content,

wherein a speed relation determines a relation between a
speed of scrolling and a speed of the touch action in a
first direction on said touch sensitive input, and

wherein the speed relation is determined by the position
of the touch action on said touch sensitive area along
a second direction perpendicular to said first direc-
tion.

2. The user interface according to claim 1, wherein the
determined speed relation has a range of a minimal value at
one end of the screen along the second direction, and a maxi-
mal value at the other end along the second direction.

3. The user interface according to claim 2, wherein the
determined speed relation range has the maximal value cor-
responding to the relation between the size of the entire con-
tent to the size of the part of the content fitting into the screen.

4. The user interface according to claim 2, wherein the
determined speed relation range has the minimum value of
one to one.

5. The user interface according to claim 2, wherein the
speed relation is assigned a continuously increasing value
from the minimum value to the maximum value along the
second direction.

6. The user interface according to claim 2, wherein the
speed relation is assigned a plurality of discrete values
increasing from the minimum value to the maximum value
along the second direction.

7. The user interface according to claim 1, wherein a sec-
ond touch action is adapted to control selection of one item of
said content.

8. The user interface according to claim 1, wherein the
determined speed relation has a minimal value at one end of
the screen along the second direction, and a maximal value at
the other end along the second direction, wherein the deter-
mined speed relation has the maximal value corresponding to
the relation between the size of the entire content to the size of
the part of the content fitting into the screen, the determined
speed relation has the minimum value of one to one, and the
speed relation is assigned a continuously increasing value
from the minimum value to the maximum value along the
second direction.
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9. The user interface according to claim 1, wherein the
determined speed relation has a minimal value at one end of
the screen along the second direction, and a maximal value at
the other end along the second direction, wherein the deter-
mined speed relation has the maximal value corresponding to
the relation between the size of the entire content to the size of
the part of the content fitting into the screen, the determined
speed relation has the minimum value of one to one, and the
speed relation is assigned a plurality of discrete values
increasing from the minimum value to the maximum value
along the second direction.

10. The user interface according to claim 1, wherein the
touch sensitive area is arranged on the screen.

11. An apparatus comprising a processor and a user inter-
face controlled by the processor, the user interface compris-
ing

a screen arranged to view content,

wherein the screen is arranged to display a part of the
content if there is not space for the entire content on
the screen, and

wherein the content is scrollable to enable the desired
part of the content to be displayed; and

a touch sensitive input area arranged to enable input of

touch actions,

wherein a first touch action is adapted to control scroll-
ing of said content,

wherein a speed relation determines a relation between a
speed of scrolling and a speed of the touch action in a
first direction on said touch sensitive input, and

wherein the speed relation is determined by the position
of the touch action on said touch sensitive area along
a second direction perpendicular to said first direc-
tion.

12. The apparatus according to claim 11, wherein the deter-
mined speed relation has a range of a minimal value at one end
of'the screen along the second direction, and a maximal value
at the other end along the second direction.

13. The apparatus according to claim 12, wherein the deter-
mined speed relation range has the maximal value corre-
sponding to the relation between the size of the entire content
to the size of the part of the content fitting into the screen.

14. The apparatus according to claim 12, wherein the deter-
mined speed relation range has the minimum value of one to
one.

15. The apparatus according to claim 12, wherein the speed
relation is assigned a continuously increasing value from the
minimum value to the maximum value along the second
direction.

16. The apparatus according to claim 12, wherein the speed
relation is assigned a plurality of discrete values increasing
from the minimum value to the maximum value along the
second direction.

17. The apparatus according to claim 11, wherein a second
touch action is adapted to control selection of one item of said
content.

18. The apparatus according to claim 11, wherein the touch
sensitive area is arranged on the screen.

19. A user interface method comprising

viewing content on a screen, including

scrolling the content where the screen is arranged to
display a part of the content if there is not space for the
entire content on the screen to enable the desired part
of the content to be displayed; and
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receiving input of touch actions on a touch sensitive input
area, wherein a first touch action is adapted to control
scrolling of said content, including
determining a speed relation which determines a relation
between a speed of scrolling and a speed of the touch
action in a first direction on said touch sensitive input,
wherein the speed relation is determined by the posi-
tion of the touch action on said touch sensitive area
along a second direction perpendicular to said first
direction.

20. The method according to claim 19, wherein the deter-
mined speed relation has a range of a minimal value at one end
of'the screen along the second direction, and a maximal value
at the other end along the second direction,wherein the deter-
mined speed relation has the maximal value corresponding to
the relation between the size of the entire content to the size of
the part of the content fitting into the screen.

21. The method according to claim 19, wherein the deter-
mined speed relation has a range of a minimal value at one end
of'the screen along the second direction, and a maximal value
at the other end along the second direction, wherein the deter-
mined minimum speed has the minimum value of one to one.

22. The method according to claim 19, further comprising
assigning a continuously increasing speed relation value from
a minimum value to a maximum value along the second
direction.
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23. The method according to claim 19, wherein assigning
the speed relation comprises assigning a plurality of discrete
values increasing from a minimum value to a maximum value
along the second direction.

24. The method according to claim 19, further comprising
receiving a second touch action adapted to control selection
of one item of said content.

25. A computer readable medium comprising program
code, which when executed by a processor is arranged to
cause the processor to perform

viewing content on a screen, including

scrolling the content where the screen is arranged to
display a part of the content if there is not space for the
entire content on the screen to enable the desired part
of the content to be displayed; and

receiving input of touch actions on a touch sensitive input

area, wherein a first touch action is adapted to control

scrolling of said content, including

determining a speed relation which determines a relation
between a speed of scrolling and a speed of the touch
action in a first direction on said touch sensitive input,
wherein the speed relation is determined by the posi-
tion of the touch action on said touch sensitive area
along a second direction perpendicular to said first
direction.
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