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(57) Abstract: The present invention relates to display (100) in an electrical
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1 device and a method of enhancing interaction with user. The display com-
prises: a controller (140), a content displaying surface (106), a touch sensit-
ive portion comprising one or several touch sensors (108), for providing the
controller with information about presence of a pointing object close to the
surface, a motion sensor (150) for providing motion of the display. The con-
troller (140) is configured to control content output on the displaying surface
and adjust the content output with respect to information from the touch
sensor and the motion senor (150).
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DISPLAY AND METHOD IN AN ELECTRIC DEVICE

TECHNICAL FIELD

The present invention relates to displays in general, and displays comprising touch
sensors and display orientation sensors, which may change the displayed content

orientation.

BACKGROUND

It is known that due to the small size of the electrical devices provided with displays,
especially touch sensitive displays, for interaction with the user, the devices are normally
equipped with functionality of rotating the display to provide the user with larger
reproduction of content and user input area. To achieve this, the device may be provided
with tilting or movement sensors, sensing the orientation of the device and its display and
generating a signal to change the content orientation when a change of orientation is

sensed. In the following, this functionality is referred to as rotation or autorotation.

One problem with autorotation is accidental autorotation, which for a user may cause
frustration. The situation where the user accidentally tilts the device and the Ul (User
Interface: content on the display) rotates unintentionally may result in poor user

experience and may interrupt the Ul operation.

The problem may be prominent when a user intends to press a Ul object, such as virtual
key or an icon, aiming a pointing object (e.g. finger) towards the visible object on the
display and starts moving the pointing object towards the target. Then, due to a slight
tilting of the display, e.g. due to movement of the hand or finger, the display content is

relocated (autorotated) and the object is missed or another object is pressed.
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SUMMARY

Thus, one object of the present invention is to remedy above mentioned problem.

Thus, according to the invention a display is provided comprising: a controller, a content
displaying surface, a touch sensitive portion comprising one or several touch sensors, for
providing the controller with information about presence of a pointing object close to the
surface, and a motion sensor for providing motion of the display. The controller is
configured to control content output on the displaying surface and adjust the content
output with respect to information from the touch sensor and the motion senor. According
to one embodiment of the invention, the adjustment may comprise storing coordinates of
a content object and displaying the content with same coordinates after rotation of display.
According to a second embodiment of the invention, the adjustment comprises preventing
the display content from rotating. According to a third embodiment of the invention, the
adjustment comprises delaying display content rotation. According to a fourth embodiment
of the invention, the adjustment comprises changing speed of display content rotation. In
yet another embodiment the adjustment comprises forcing a content rotation and may be
initiated with predetermined gesture. Two or more of the embodiments may be combined.
In the display, the touch sensor is configured to detect one or several of: presence of the
pointing object close to the display, presence of the pointing object over a specific area, a
distance to the pointing object, angle of the pointing object, or speed of the pointing object

approaching the display surface.

The invention also relates to an electric device comprising a display as previously

described. The electrical device may be a mobile telecommunication terminal.

The invention also relates to a method of enhancing interaction with a touch sensitive
display, the display comprising: a controller, a content displaying surface, a touch
sensitive portion comprising one or several touch sensors, for providing the controller with
information about presence of a pointing object close to the surface, a motion sensor for
providing motion of the display. The method comprises: detecting a pointing object close
to the surface by the one or several touch sensors, detecting motion of the display,
controlling content output on the displaying surface by the controller, and adjusting the
content output with respect to information from the touch sensor and the motion senor.
According to one embodiment of the invention, the adjustment may comprise storing

coordinates of a content object and displaying the content with same coordinates after
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rotation of display. According to a second embodiment of the invention, the adjustment
comprises preventing the display content from rotating. According to a third embodiment
of the invention, the adjustment comprises delaying display content rotation. According to
a third embodiment of the invention, the adjustment comprises changing speed of display

content rotation. Two or more of the embodiments may be combined.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference is made to the attached drawings, wherein elements having the same

reference number designation may represent like elements throughout.

Fig. 1 is a diagram of an exemplary system in which methods and systems described

herein may be implemented;

Fig. 2 illustrates a schematic view of a user interface according to one embodiment of the

invention; and

Fig. 3 is an illustrative example of a flow diagram illustrating method steps according to

the present invention.

DETAILED DESCRIPTION

The following detailed description refers to the accompanying drawings. The same
reference numbers in different drawings may identify the same or similar elements.
The term “image,” as used herein, may refer to a digital or an analog representation of

visual information (e.g., a picture, a video, a photograph, animations, etc.)

The present invention solves the above mentioned problem by detecting (1), Fig. 3, when
the pointing object approaches the display surface and adjusts (3) content output by
preventing touching and/or choosing a wrong content object due to unintentional Ul
rotation and/or forcing a rotation by analyzing (2) sensed data from the display touch

Sensor.

Fig. 1 illustrates one embodiment of the present invention, illustrating a schematic

simplified touch sensitive display device 10. The touch sensitive display device 10
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includes a panel module 100, a driving device 110 and a touch processor 120. The panel
module 100 includes a display panel 102 and a touch panel 104. The display panel 102 is
utilized for displaying images, and includes a substrate 103 and pixel units 106 arranged
in a matrix. The touch panel 104 includes touch sensors 108 arranged in a matrix for
sensing one or multiple touch points created by a finger or an object. To simultaneously
drive the pixel units 106 and the touch sensors 108, the driving device 110 may include a
source driver 112, and a gate driver 114. The source driver 112 is utilized for generating
source driving signals according to an image signal 130 to indicate color intensities of the
pixel units 106. The gate driver 114 is utilized for generating scanning impulses according
to a synchronization signal to indicate an updating sequence of the pixel units 106.
Finally, the touch processor 120 determines the touch point according to response
impulses. It is only one exemplary embodiment of a display module and its functional
units. Other embodiments, using other technics, such as LED, LCD, plasma etc. may also

occur.

The touch sensors 108 and driver 110 may communicate with a controller 140, such as a
micro-processor. A sensor 150, such as an accelerometer, detects motion of the device
and screen and communicates with the controller. The controller provides through driver
110, the drivers 112 and 114 with information for outputting a pixel through pixel units
106. A finger or an object is sensed by the touch sensors 108 and information is provided

to the controller 140.

According to one embodiment of the invention when the pointing object approaches the
display surface (e.g. 1-15 mm), the touch sensors 108 detect and register the presence of
the object. The detection and parameters, such as position (x, y) on the surface, distance

(2) to the surface, angle and speed are communicated to the controller 140.

The controller 140 processes the data from the touch sensors 108 for:
- Object presence close to the screen (hovering),
o Information from two or more touch sensors 108 providing varying x and y
coordinates (with respect to the display surface) is interpreted as the object

is above the display.

- Object presence in an specific area,
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o Information from a touch sensor 108 provides an x and y coordinate (with
respect to the display surface) is interpreted as the object is in specific

position on the display.

- Object at a certain distance from the surface,
o Information from one or several touch sensors 108 provides one or several
X- and y- coordinates (with respect to the display surface) and a z-

coordinate (distance).

- Object presence with a certain angle with respect to the surface,
o Information from one or several touch sensors 108 provides one or several
x and y coordinates (with respect to the display surface) and one or two z
coordinates. At least two z coordinates and x/y coordinates allow
calculation of an angle (v) between the object and the display surface (e.g.

tan v = (Xo-X1)/ (z2-24)).

- Object approaching the surface with a certain speed.
o Information from several touch sensors 108 provides several x, y and z
coordinates (with respect to the display surface). The change between the

coordinate values determines the speed of the approaching object.

By detecting above parameters, one or several of the following actions can be carried out:

- Preventing screen from rotating,
o When the controller receives information about the presence of the pointing
object and simultaneously a change of orientation of the display is
indicated by the accelerometer 150, the controller can stop autorotation of

the display content.

- Saving Ul objects positions (coordinates) to make sure that the intended object is
touched,
o When the controller receives information about the presence of the pointing
object and simultaneously a change of orientation of the display is
indicated by the accelerometer 150, the coordinates for one or several

objects in the displayed content are saved in a memory and the display
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content is rotated. Figs. 2a and 2b illustrate a display 100 with two objects
160 (coordinates x1,y1) and 161 (coordinates x2,y2). Assume that the user
points (marked with crosshair) at object 160. When the controller receives
information from the touch sensor the position (x1, y1) of the object 160 is
saved. After rotation at least object 160 closest to the pointing object is
displayed in same coordinates (position) while object 161 is relocated

(coordinates x3,y3). The coordinates may be recalculated to fit the display.

- Delay screen autorotation, combining accelerometer data with touch sensor data
to control rotation (speed, delay, etc.)

o When the controller receives information about the presence of the pointing
object and simultaneously a change of orientation of the display is
indicated by the accelerometer 150, the controller instructs the display
driver to change the speed of the rotation of the content (decrease) or

delay the rotation, e.g. until an Ul object is chosen.

- Customize rotation behavior for application specific needs, e.g. for different touch
patterns of pointing object.
o When the controller receives information about the presence of the pointing
object and simultaneously a change of orientation of the display is
indicated by the accelerometer 150, the controller instructs the display

driver output content based on predetermined regulations.

Above examples describe preventing and/or delaying the rotation. However, the teachings
of the invention may also be used to force a rotation. This may be controlled using a
specific gesture or movement of the pointing object above the touch sensitive screen. One
example may be when the device is resting on a table and user wants to rotate the
content. In this case the lack of signal from the motion sensor together with a

predetermined gesture may be used to execute the command of rotating the content.

The touch sensor may be, depending on the application, any of resistive, capacitive,
surface capacitive, etc. In one embodiment, the touch sensor may comprise: an insulating
support defining a front side, a membrane arranged on the front side of the support, which
may include at least one layer including a pattern of electrically conductive material; at

least one capacitance measuring unit configured for measuring a capacitance between at
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least a portion of the pattern of one of the layers and its surrounding environment; and at
least one resistance measuring unit for measuring a resistance between a pair of points of

the pattern of one of the at least one layer.

A “device” as the term is used herein, is to be broadly interpreted to include a
radiotelephone, web browser, organizer, calendar, a camera (e.g., video and/or still image
camera), a sound recorder (e.g., @ microphone), and/or global positioning system (GPS)
receiver; a personal communications system (PCS) terminal that may combine a cellular
radiotelephone with data processing; a personal digital assistant (PDA) that can include a
radiotelephone or wireless communication system; a laptop; a camera (e.g., video and/or
still image camera) having communication ability; and any other computation or
communication device having a touch sensitive display and a sensor for providing
information on display orientation, such as a personal computer, a home entertainment

system, a television, etc.

The various embodiments of the present invention described herein is described in the
general context of method steps or processes, which may be implemented in one
embodiment by a computer program product, embodied in a computer-readable medium,
including computer-executable instructions, such as program code, executed by
computers in networked environments. A computer-readable medium may include
removable and non-removable storage devices including, but not limited to, Read Only
Memory (ROM), Random Access Memory (RAM), compact discs (CDs), digital versatile
discs (DVD), etc. Generally, program modules may include routines, programs, objects,
components, data structures, etc. that perform particular tasks or implement particular
abstract data types. Computer-executable instructions, associated data structures, and
program modules represent examples of program code for executing steps of the
methods disclosed herein. The particular sequence of such executable instructions or
associated data structures represents examples of corresponding acts for implementing

the functions described in such steps or processes.

Software and web implementations of various embodiments of the present invention can
be accomplished with standard programming techniques with rule-based logic and other
logic to accomplish various database searching steps or processes, correlation steps or

processes, comparison steps or processes and decision steps or processes. It should be

noted that the words "component" and "module," as used herein and in the following
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claims, is intended to encompass implementations using one or more lines of software

code, and/or hardware implementations, and/or equipment for receiving manual inputs.

It should be noted that the word “comprising” does not exclude the presence of other
elements or steps than those listed and the words “a” or “an” preceding an element do not
exclude the presence of a plurality of such elements. It should further be noted that any
reference signs do not limit the scope of the claims, that the invention may be
implemented at least in part by means of both hardware and software, and that several

L]

‘means”, “units” or “devices” may be represented by the same item of hardware.

The above mentioned and described embodiments are only given as examples and
should not be limiting to the present invention. Other solutions, uses, objectives, and
functions within the scope of the invention as claimed in the below described patent

claims should be apparent for the person skilled in the art.
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¢ a controller (140),
¢ a content displaying surface (106),
¢ atouch sensitive portion comprising one or several touch sensors (108), for
providing the controller with information about presence of a pointing object
close to the surface,
¢ a motion sensor (150) for providing motion of the display,
characterised in that the controller (140) is configured to control content output on the
displaying surface and adjust the content output with respect to information from the

touch sensor and the motion senor (150).

The display (100) according to claim 1, wherein the adjustment comprises storing
coordinates of a content object (160) and displaying the content with same

coordinates after rotation of display.

The display (100) according to claim 1, wherein the adjustment comprises preventing

the display content from rotating.

The display (100) according to claim 1, wherein the adjustment comprises delaying

display content rotation.

The display (100) according to claim 1, wherein the adjustment comprises changing

speed of display content rotation.

The display (100) according to claim 1, wherein the adjustment comprises changing

speed of display content rotation.

The display (100) according to claim 1, wherein the adjustment comprises forcing a

content rotation.

The display (100) according to claim 7, wherein the adjustment is initiated with

predetermined gesture.
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9. The display according to any of previous claims, wherein the touch sensor is

configured to detect one or several of: presence of the pointing object close to the

display, presence of the pointing object over an specific area, a distance to the

pointing object, angle of the pointing object, or speed of the pointing object

approaching the display surface.

10. An electric device comprising a display according to any of claims 1-9.

11. The electrical device of claim 9, being a mobile telecommunication terminal.

12. A method of enhancing interaction with a touch sensitive display, the display

comprising: a controller (140), a content displaying surface (106), a touch sensitive

portion comprising one or several touch sensors (108), for providing the controller with

information about presence of a pointing object close to the surface, a motion sensor

(150) for providing motion of the display, the method comprising:

detecting a pointing object close to the surface by the one or several touch
sensors,

detecting motion of the display,

adjusting the content output with respect to information from the touch sensor

and the motion senor (150).

13. The method of claim 12, wherein the adjustment comprises one or several of

storing coordinates of a content object (160) and displaying the content with
same coordinates after rotation of display;

preventing the display content from rotating;

delaying display content rotation;

changing speed of display content rotation; or

forcing a content rotation.

30 14. The method of claim 12, wherein forcing a content rotation is with respect to a specific

user gesture.
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