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APPARATUS AND METHOD FOR 
PROXIMITY BASED INPUT 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of and claims 
priority to U.S. application Ser. No. 127823,291, filed Jun. 25. 
2010, the entire contents of which are hereby incorporated by 
reference. 

FIELD 

0002 An embodiment of the present invention relates to 
an apparatus and a method for detecting proximity based 
input. 

BACKGROUND 

0003 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 finger. 
Typically the devices also comprise conventional buttons for 
certain operations. 
0004 Three dimensional (3D) content display techniques 
and 3D interaction, or sense of 3D interaction, have been 
under development also for portable electronic devices. It has 
been suggested to apply also the space above a touch screen 
Surface as further means for user inputs. People who are using 
mobile devices generally wish to have more versatile and 
intuitive ways to interact with their devices. 

SUMMARY 

0005 Various aspects of examples of the invention are set 
out in the claims. 
0006 According to an example 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: detect a selection input by an input object selecting 
an information item, detect direction of movement of the 
input object after the selection input, identify a target device 
on the basis of the direction of movement of the input object, 
and causing an operative connection with the target device for 
transferring the information item to the target device. 
0007 According to another example 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: receive direction information associated with direc 
tion of movement of an input object from a source device, 
identify an input object on the basis of the received direction 
information, and in response to detecting a release input by 
the identified input object, causing an operative connection 
with the source device to initiate transmission of an informa 
tion item associated with the input object from the source 
device. 
0008 According to another aspect, a method is provided, 
comprising: detecting by a source device a selection input by 
an input object selecting an information item, detecting direc 
tion of movement of the input object after the selection input, 
identifying a target device on the basis of the direction of 
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movement of the input object, and causing an operative con 
nection with the target device for transferring the information 
item to the target device. 
0009. According to a still further aspect, there is provided 
a method, comprising: receiving direction information asso 
ciated with direction of movement of an input object from a 
Source device, identifying an input object on the basis of the 
received direction information, and in response to detecting a 
release input by the identified input object, causing an opera 
tive connection with the source device to initiate transmission 
of an information item associated with the input object from 
the source device. 
0010. According to an embodiment, presence of the input 
object in close proximity to an input Surface is detected, the 
detection of the selection input is arranged based on detecting 
a grab hovering gesture by the input object, and the detection 
of the direction of movement of the object is arranged based 
on detecting the direction of hovering of the input object. 
0011. According to another example embodiment, the 
Source device determines positions of nearby devices in rela 
tion to the position of the source device. At least one device 
positioned in the direction of the movement of the input 
object is selected as the target device. In response to detecting 
movement of the input object towards the target device, the 
target device is informed of the approaching input object 
and/or the information item. 

0012. 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 

0013 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: 
0014 FIG. 1 is a simplified block diagram of a side view of 
an input apparatus in accordance with an example embodi 
ment of the invention; 
0015 FIG. 2 illustrates transferring of information items 
between electronic devices in accordance with an example 
embodiment, 
0016 FIGS. 3 to 5 illustrate methods according to some 
example embodiments; 
0017 FIGS. 6a to 6c illustrate a sequence of user interface 
actions according to an example embodiment; 
(0018 FIGS. 7a and 7b show an example of methods 
according to an example embodiment; 
0019 FIG. 8 illustrates selection of user interface ele 
ments according to an example embodiment; and 
0020 FIG. 9 illustrates an electronic device in accordance 
with an example embodiment. 

DETAILED DESCRIPTION 

0021 FIG. 1 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 may be a 
peripheral device. Such as a keyboard or mouse, or integrated 
in an electronic device. Examples of electronic devices 
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include any consumer electronics device like computers, 
media players, wireless communications terminal devices, 
and so forth. 

0022. The apparatus 10 may comprise a proximity detec 
tion system or unit 120 configured to detect when at least one 
input object 110, 112, Such as a finger or a stylus, is brought 
in close proximity to, but not in contact with, an input Surface 
100 of an input device 102. The input surface 100 may be a 
Surface of a touchscreen or other input device of the apparatus 
capable of detecting user inputs. 
0023. A sensing area 140 may illustrate the approximate 
area and/or distance at which an object 110, 112 is detected to 
be in close proximity to the surface 100. The sensing area 140 
may also be referred to as a hovering area and introduction of 
the object 110, 112 to the hovering area and possible further 
(non-touch) inputs by the object 110, 112 in the hovering area 
may be referred to as hovering. In some embodiments the 
hovering area 140 enables also inputting and/or accessing 
data in the apparatus 10, even without touching the input 
surface 100. For instance, information items may be selected 
and/or moved in response to detecting an associated hovering 
input. 
0024. In some embodiments the proximity detection sys 
tem 120 generates a sensing field by one or more proximity 
sensors. In one example embodiment a capacitive proximity 
detection system is applied, whereby the sensors are capaci 
tive sensing nodes. Disturbances by one or more objects 110. 
112 in the sensing field are monitored and presence of one or 
more objects is detected based on detected disturbances. The 
capacitive detection system detects changes in capacitance 
above the input surface 100. 
0025 However, it will be appreciated that the present fea 
tures 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 shadow 
detection, acoustic emission detection, ultrasonic detection, 
or any other Suitable proximity detection technique. For 
instance, in case the proximity detection system 120 would be 
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 110, 112. If the system detects 
reflected light, then an object is assumed to be present. 
0026. The proximity detection system 120 may be 
arranged to estimate the distance of an object 110, 112 from 
the input surface 100, which enables to provide Z coordinate 
data of the location of the object in relation to the input surface 
and to detect movement of the object in the Z direction. The 
proximity detection system 120 may generate information on 
x, y position of the object 110 in order to be able to determine 
a target graphical user interface (GUI) item or area of a 
hovering input. Xandy directions are generally substantially 
parallel to the input surface 100, and the Z direction is sub 
stantially normal to input surface 100. 
0027 Depending on the technique applied, the size of the 
apparatus and the input Surface, and the desired user interac 
tion, the hovering area 140 may be arranged to extend from 
the input surface 100 by distance selected from some milli 
metres to even up to multiple dozens of centimetres, for 
instance. The proximity detection system 120 may be 
arranged to determine properties of the object for identifying 
an input object. Further, in addition to detecting finger(s), the 
proximity detection system 120 may be arranged to detect 
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also further parts of users hand, and the system may be 
arranged to recognize false inputs and avoid further actions. 
0028. In some embodiments the proximity detection sys 
tem 120 is configured to detect and indicate simultaneous 
proximity of multiple objects 110, 112. Each of the objects 
110, 112 detected simultaneously in the hovering area 140 
may be associated with at least one action or functionality, 
which is initiated in response to a further input by the respec 
tive object. 
0029. The apparatus 10 further comprises or is coupled to 
a controller 130. The proximity detection system 120 may be 
coupled to the controller 130 via a control circuitry. The 
proximity detection system 120 is configured to provide sig 
nals for the controller 130 when an object 110, 112 is entered 
and/or moved 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 a user. The controller 130 may also be connected 
to one or more output devices, such as a display. The control 
ler 130 may be configured to control different application 
views on a display. The controller 130 may also be configured 
to communicate and/or control further devices inside or out 
side the apparatus 10, Such as a transceiver to send and receive 
information to and from other communications devices. For 
example, the controller 130 may be arranged to control at 
least some of the functions illustrated below in connection 
with FIGS.3 to 8. It will be appreciated that the controller 130 
functions may be implemented by a single control unit or a 
plurality of control units. 
0030. In some embodiments, the proximity detection sys 
tem 120 is provided in an apparatus comprising a touchscreen 
display. Thus, the input surface 100 may be a surface of a 
touch screen. The touch screen comprises a plurality of touch 
sensitive detectors to detect inputs to screen display Surface 
portions. Signals from the touch sensitive detectors may be 
provided to the controller 130 or another controller to provide 
further user input. The controller 130, or another controller, 
may also control the display of GUI items on the touchscreen. 
0031. It will be appreciated that the apparatus 10 may 
comprise various further elements not discussed in detail 
herein. For instance, the apparatus 10 may comprise one or 
more video cameras for monitoring user actions, such as 
movement of the input object 110, 112 in the Z direction. 
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. There may be further 
specific functional module(s), for instance for carrying one or 
more of the functions described in connection with FIGS. 3 to 
8. 

0032 Methods, apparatuses, a system, and computer pro 
grams are now provided for transferring information items 
from a source device to a target device on the basis of detected 
direction of movement of an input object. 
0033 FIG. 2 illustrates an example embodiment for trans 
ferring information items between electronic devices 200, 
210. The electronic devices may comprise the apparatus 10 
illustrated above. Reference is also made to FIG.3 illustrating 
a method, which may be carried out as a control algorithm in 
the source device 200, for instance. 
0034. The source device 200 is arranged to detect 302 a 
selection input 220 by one or more input objects and associ 
ated with one or more information items. For instance, the 
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user may select a music file indicated by an icon on the touch 
screen by touching the icon or performing a hovering selec 
tion action. 

0035. The source device 200 is further arranged to detect 
304 subsequent movement 222 of the input object. The direc 
tion 230 of the subsequent movement 222 of the object, 
associated with holding the information item after the selec 
tion input, is detected 306. The controller 130 may be 
arranged to determine 306 the direction of movement on the 
basis of consecutive X, y positions of the input object, e.g., 
movement substantially in the lateral direction. The control 
ler may be arranged to determine direction of movement of 
the input object touching the input surface 100 or hovering in 
the hovering area 140 after detecting the selection of the 
information item. It is to be noted that the selection input 220, 
302 may be a specific grab input automatically triggering the 
monitoring of movement 306 of the input object to determine 
the direction. 

0036. At least one target device 210 is identified 308 based 
on the detected direction 230 of movement of the input object 
holding the information item. After identifying the target 
device, an operative connection with the target device may be 
established 310 to transmit the information item to the target 
device. For example, a short-range radio connection may be 
established between the devices 200, 210. This enables a 
simple and intuitive interaction method for a user to share 
information items between devices. The user does not need to 
separately select the target device inadvance, but can just start 
moving the information item towards the target device. Fur 
ther, the user does not need to select or pair the target device 
via menu operations, and the user can change a target "on the 
fly without requiring specific actions for connection estab 
lishment or cancelling a connection with a previous target 
device. 

0037. In one example embodiment the source device 200 
may in block 308 directly identify the target device on the 
basis of detected direction 230 and relative positions of 
nearby devices. The identified target device may then be 
caused to be operatively connected, and the source device 
may transmit the information item or inform the target device 
of the information item and/or the approaching input object 
110. 

0038. In another example embodiment the source device 
may in block 308 send information associated with the 
detected direction 230 of movement to one or more nearby 
devices to arrange the identification. Actions in the target 
device related to this embodiment are also illustrated in FIG. 
4. 

0.039 Direction information associated with direction of 
movement of an input object is received 402 from a source 
device. Direction of movement of input objects is monitored 
for input objects 110, 112 in the hovering area 140 or touching 
a touch sensitive area. 

0040. In one example embodiment both touch and hover 
ing inputs are monitored 306, 404, and a combination of touch 
and hovering inputs may be applied in the source device 200 
and/or the target device 210. For example, the transmission of 
the information item may be started in the source device 200 
after first detecting the input object 110, 112 touching the 
input surface 100 and then hovering in the hovering area 140 
(e.g. when moving 304 the information item). The recipient 
device 210 may be arranged to detect the input object first 
hovering and then touching the input Surface. 
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0041. In response to detecting an input object arriving 
substantially from the direction indicated by the received 
direction information, the input object is identified 404 on the 
basis of the received direction information as the input object 
indicated by the source device 200. Identification of an input 
object may thus refer generally to finding an input object 
Substantially approaching from or moving to a direction 
(range) indicated in the received direction information. Thus, 
when an appropriate input object is found 404, the device 
executing the method of FIG. 4 may identify itself as the 
intended target device for information item transfer and trig 
ger a monitoring function to detect a release input. It is to be 
noted that object identification information, such as identifier 
or property information, may be applied to identify 404 the 
input object. 
0042. In response to detecting 406 a release input 226 by 
the identified input object, the source device 200 may be 
caused to be operatively connected 408 to initiate transmis 
sion of an information item associated with the object from 
the source device 200. The target device 210 may send a 
request (or a response to a request received in block 402) for 
the Source device, triggering the source device to transmit 310 
the information item to the source device. Thus, the identifi 
cation of the target device on the basis of the detected direc 
tion of movement may be arranged in the source device by 
broadcasting or multicasting the information of the initiated 
information item transfer operation and then identifying the 
target device on the basis of the received message. 
0043. In one example embodiment the apparatus 10 is 
configured to detect gestures by one or more objects (sepa 
rately or in combination) in the hovering area 140 above the 
input Surface to trigger a function, Such as selection, moving, 
and/or release of an information item. 
0044 Gesture based inputs may be applied in connection 
with at least some of the blocks in FIGS. 2 to 4. The example 
of FIG. 5 illustrates a general method forgesture based inputs 
and may be applied in the source device 200 and the target 
device 210. Simultaneous presence of one or more objects in 
close proximity to an input surface 100 is detected 502. Thus, 
block 502 may be entered when at least one object 110 has 
been detected in the hovering area 140, even though physical 
contact is not made with the input surface. There may be 
further conditions, such as that the object is within a pre 
defined distance from another object oran input Surface of an 
electronic device. 

0045. The example method illustrated in FIG. 5 continu 
ously monitors for hovering gestures. Changes in the proX 
imity sensing field 140 may thus be monitored. A gesture is 
identified based on the detected changes. In response to 
detecting 504 a hovering gesture, one or more (target) infor 
mation items associated with the hovering gesture may be 
determined 506. A software function currently or temporarily 
associated with the hovering gesture may be determined and 
performed 508 for the information item. 
0046. In some embodiments the information items are 
transferred from the source device to the target device on the 
basis of detected drag and drop hovering gestures. For 
instance, the features of FIG.5 may be applied in connection 
with blocks 302 and 406 to detect a grab hovering gesture as 
the selection input and a drop hovering gesture as the release 
input, respectively. As an example, in response to detecting 
504 a gesture similar to movement of a finger when double 
clicking a mouse button, a GUI element detected as the target 
of the gesture may be selected. A release input could be 
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detected in response to detecting 504 a gesture of two or more 
fingers, initially touching each other, receding from each 
other, for instance. 
0047. In one embodiment multi-hovering detection tech 
nology is applied to recognize user inputs. The term multi 
hovering refers generally to a combination of gestures done 
with several fingers on top of an input Surface. Such as a touch 
screen. Multi-hovering detection may be applied in connec 
tion with one or more of the above-illustrated embodiments to 
detect user inputs. 
0048 FIGS. 6a to 6c illustrate an example of multi-hov 
ering gestures for triggering transfer of an information item 
between electronic devices. FIGS. 6a and 6b illustrate a grab 
gesture: The screen of a source device 600 is first approached 
with three open fingers. The fingers are put together on top of 
a GUI item, such as a file icon, on the screen, which is 
detected as the selection input to select the GUI item and 
associated information item. The user may thus pick up the 
GUI item, and move it on the screen towards a target device 
610. The source device 600 may be arranged to detect the 
information item as being held in response to detecting main 
tained pinch gesture and detect the direction of movement of 
the fingers. 
0049. The user may thus lift up the associated informa 
tion item and move the (pinched) fingers on top of the target 
device. As illustrated in FIG. 6c, a release input may be 
detected by the target device 610 in response to detecting a 
drop hovering gesture when the user opens the fingers. 
0050. The detection of the grab and drop hovering inputs 
may thus be based on detected distance(s) between at least 
two fingertips. The distance between fingertips can deter 
mined by utilizing output of one or more video cameras, 
infrared sensor(s), light level sensor(s), or some other appro 
priate type of sensor(s) (e.g. ultrasound) on the basis of which 
relative positions of fingertips in hovering area may be 
detected. Such sensors may be arranged around, or in some 
cases underneath the display of the electronic device 10, for 
instance. It is also possible to apply a combination of these 
methods. 

0051 FIGS. 7a and 7b show further example methods for 
direction based moving of information items between elec 
tronic devices. The methods may be applied as control algo 
rithms by the controller 130, for instance. 
0.052. In one embodiment the source device, such as the 
device 200 in FIG. 2, is arranged to determine 702 relational 
positions of detected nearby devices. The positions may be 
determined in relation to the current orientation of the source 
device. The devices may perform a monitoring procedure to 
detect nearby devices and locally exchange position informa 
tion with detected devices, such as coordinates of each of the 
devices in relation to a given reference point. Block 702 may 
be carried out periodically or on the basis of some other 
trigger. For instance, the source device may be arranged to 
search for nearby devices and enter block 702 in response to 
detecting a new device in the proximity of the source device. 
0053. The apparatus 10 may comprise one or more posi 
tioning sensors for enabling the device to detect the location 
of other devices relative to its current position, orientation or 
movement. The apparatus 10 may comprise a positioning 
system that combines ultrasonic and inertial positioning sen 
sors to detect changes in movement, position, orientation or 
presence of other devices. For instance, the relative position 
of the source device 200 with respect to other nearby devices 
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210 may be measured using ultrasonic signals while inertial 
positioning sensors are used to detect shifts in movement 
from the position. 
0054 The relative positions of nearby devices may be 
calculated on the basis of detected distances between one or 
more sensors affixed at various points of the devices. For 
instance, the devices may comprise two or more transmitters, 
located at the middle of a respective device, and two or more 
receivers located at the corners. In this example, ultrasonic 
positioning detection starts with an infrared (IR) signal, 
which is sent by the transmitters uniformly to all directions. 
This signal serves as a starting point for calculating the ultra 
Sound transmission delay. The IR signal may also have an 
identification code which identifies the transmitter and 
informs the other devices whether the transmitter device is 
stationary or moving. The time difference between the begin 
ning of the IR signal and the instant of reception of the 
ultrasound burst is used to calculate the distance. In general, 
transmitted ultrasonic signals may be received with two or 
more microphones in the apparatus 10. Since the dimensions 
of the apparatus 10 are known, the distance and the angle of 
the various nearby transmitters can be calculated using trilat 
eration and clustering techniques. Clustering and trilateration 
accuracy may be improved by combining the positioning data 
from different devices. Inertial positioning sensors of the 
positioning system may be provided by using 3D gyroscopes, 
3D accelerometers and 3D compass technology. 
0055. The device executing the method of FIG. 7a also 
monitors an input area, Such as the touch screen or hovering 
area 140, continuously for any user inputs. In response to 
detecting 704 a selection input, information item(s) associ 
ated with the selection input are determined 706. 
0056. In some embodiments properties of the input object 
(s) associated with the detected input are determined 708. For 
instance, identification information on user's hand, such as 
fingers and/or wrist, is determined to enable identification of 
the user of the source device from other users. Some example 
properties of user's hand include, but are not limited to, left or 
right hand, skin colour, approximate size (or indication of 
adult or child hand), configuration offingers, such as indica 
tion of the pinching gesture the fingers are in and how many 
fingers are applied. However, also other notable descriptors 
may be applied, such as colour of short sleeve, heat sensor 
reading of the hand, etc. These determined properties may be 
stored temporarily in association with the detected selection 
input and information item. For example, the controller 130 
may be arranged to detect Such properties of the input object 
on the basis of analyzing signals from the proximity detection 
system 120 and/or further sensors, such as one or more video 
CaCaS. 

0057 Direction of movement of the associated input 
object 110, 112 is detected 710. This block may be entered in 
response to detecting movement of the identified input object 
which provided the selection input. At least one target device 
is determined 712 on the basis of the detected direction of 
moVement. 

0058. In some embodiments the source device determines 
a description of the input object (which caused the selection 
input). Such as the user's hand, for the target device to identify 
this input object as the correct one. The description of the 
input object is transmitted 714 to the target device. The 
description may comprise property information determined 
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in block 708. This embodiment enables to furtheravoid errors 
in case of a plurality of input objects moving Substantially to 
the same direction. 
0059 Reference is now made to the example of FIG. 7b 
illustrating functions in a target device. An object description 
is received 752 from a source device. The target device is 
arranged to monitor user inputs, and in response to detecting 
an object touching the touch screen or detecting an input 
object in the hovering area 140, properties of such sensed 
object(s) are analyzed 754. 
0060. The detected properties of sensed object(s) are com 
pared 756 with the property information in the received object 
description. In response to detecting an object with properties 
adequately matching with the properties in the received 
object description, the device carrying out the method of FIG. 
7b may identify itself as the target device and begin to monitor 
the input object for a predetermined release input, Such as a 
hovering drop gesture. If the release input is detected 758, a 
request may be sent 760 to the source device. If the object 
description was associated with information of the associated 
information item, the target device may also include this 
information item identification information with the request 
in block 760. 
0061 Referring again to FIG.7a, in response to receiving 
716 a request from the target device, the source device sends 
718 the information item(s) associated with the input object 
and the selection input to the target device. 
0062. As illustrated by block 762 of FIG. 7b, the target 
device receives the information item associated with the input 
object which matched the object description (and caused the 
release input). 
0063. As indicated in connection with FIGS. 3 and 4, 
direction information may be transferred from the source 
device to the target device. Thus, direction information indi 
cating direction of movement of the input object 110, 112 
may also be transferred in connection with or as part of the 
input object description information in blocks 714, 752. The 
direction information may be additionally applied by the 
target device to identify 756 the correct input object. How 
ever, also further information may be transferred between the 
source device 200 and the target device 210, such as infor 
mation on detected speed of movement of the input object 
110, 122. One or more predefined data fields may be applied 
in the messages between the Source device and the target 
device for each of the applied information types, such as the 
direction information and the object description. 
0064. According to some example embodiments, at least 
one association to a graphical user interface element to be 
displayed is modified in response to one or more of the above 
illustrated functions, such as one or more of the detected user 
inputs 302 to 306, 402, 406, 704, and 758. This generally 
refers to adding and/or modifying visualization of one or 
more information elements on the display. For instance, a 
specific GUI is displayed temporarily. Further outputs, such 
as an audible and/or tactile output may also be produced by 
the apparatus 10. Thus, the user may be further informed of an 
ongoing or detected action, such as that the information will 
be transmitted/received. The user may also be prompted to 
ensure reception and/or transmission of the information item, 
and one or more security processes may be carried out before 
enabling transfer of the information item. 
0065. In one example embodiment the transmission and/ 
or receiving of information items between the devices may 
apply only to Some of the items displayed on the screen of the 
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apparatus 10. The controller 130 may be arranged to inform 
the user of which UI objects support this possibility. 
0066. At least some of the above-illustrated features may 
be applied in connection with user interfaces providing 3D 
interaction, or sense of 3D interaction. For instance, various 
auto-stereoscopic screens may be applied. The proximity 
detection system 120 may be configured to estimate the dis 
tance between of the input object 110, 112 and the input 
surface 100 and select an action, such as one or more of the 
above-indicated user inputs by the input object, dependent on 
the distance. 

0067. In a two dimensional (2D) GUI, items are located 
next to each other. In a 3D GUI, individual items can also be 
placed on top of each other, or so, that certain items are 
located higher or lower than others. It may be desirable for a 
user to select several GUI items simultaneously. A variation 
of multi-hovering touch is to mark a multi-dimensional area 
and moving it on the touch screen, for example to mark or 
select multiple items simultaneously with a single “forma 
tion' offingers. The tips of the fingers form the edges of a 2D 
polygon or a 3D shape. The selection may be arranged in 
various ways, for instance: Two fingers are detected to form a 
vector in a 2D space (the finger tips are at same height) or 3D 
space (the finger tips are at different height). All GUI items 
that fall within this vector are selected. Three fingers may be 
detected to form a triangle in 2D space (same height) or 3D 
space (different heights). All GUI items that fall within the 
triangle may be selected. For instance, the controller 130 of 
FIG. 1 may be arranged to determine the positions of the 
finger tips and the forming area on the basis of signals from 
the proximity detection system 120 and/or further sensor(s). 
0068 FIG. 8 illustrates an example of such marking and 
detection of an area 800 and multiple icons and associated 
information items in the area by three fingers. A still further 
example is that four fingertips are detected to form a polygon 
in 3D space. Such selection may be applied in connection 
with block 302, 704 to select the information item(s), for 
instance. The selected information items may be moved in the 
direction of the target device, and the 3D GUI may illustrate 
moving of the selected (3D) objects with the input object. 
0069. To supplement multi-hovering touch, an alternative 
way for marking a three-dimensional area on a touchscreenis 
to measure the pressure level of each finger touching the 
screen: the stronger pressure is applied, the lower that point 
goes in the 3D space of the GUI. 
0070. In one example embodiment the user of the source 
device is informed of potential target devices. For instance, 
the source device 200 of FIG.2 detects the nearby device 210, 
determines the relative position of this potential target device 
210, and displays detected identification and position infor 
mation. In one embodiment an icon or other representation of 
the potential target device is positioned on the display to 
indicate the direction in which the potential target device 
currently resides, on the basis of the current orientation of the 
source device. The user may then start to move the icon to the 
indicated direction and the target device may be identified. 
For example, a 2D/3D icon of the potential target device 
positioned to indicate the direction is displayed. Further, also 
the distance of the potential target device may be estimated 
and indicated for the user. For example, the size of the target 
device icon may be changed in accordance with the detected 
distance. If the position of the devices or the orientation of the 
Source device is changed, the display position may also be 
updated accordingly. 
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0071. In one example embodiment the user of a target 
device 210 is informed of a source device. For example, after 
block 402 the target device could indicate on its screen the 
direction (and also e.g. the name) of the Source device. In one 
embodiment this source device information is displayed after 
detecting (e.g. in block 404) an input object, Such as user's 
hand on top of the target device. Also identification informa 
tion on the information item may be displayed. For example, 
name or icon of the information item may be displayed in the 
target device screen, e.g. on top of the source device icon. The 
benefit is that now the user knows that the target device is 
ready to receive information item(s), and is waiting for 
release input, such as the finger release gesture illustrated in 
connection with FIG. 6. Further, the user may know from 
which device the items are coming. 
0072 Abroad range of functions is available for selection 
to be associated with an input, such as the selection or release 
input, detected by a touch sensitive detection system and/or 
the proximity detection system 120. 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 appli 
cation 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). The above-illustrated features may be 
applied for different applications and applications modes. 
Some examples of applications for which particular advan 
tages are available include browser applications, device man 
agement applications, file management applications, media 
content related applications and services, applications utiliz 
ing augmented reality interactions, social networking appli 
cations, and the like. 
0073 FIG.9 shows a block diagram of the structure of an 
electronic device 900 according to an example embodiment. 
The electronic device may comprise the apparatus 10, 200, 
210. Although one embodiment of the electronic device 900 
is illustrated and will be hereinafter described for purposes of 
example, other types of electronic devices, such as, but not 
limited to, portable digital assistants (PDAs), pagers, mobile 
computers, desktop computers, laptop computers, tablet 
computers, media players, televisions, gaming devices, cam 
eras, video recorders, positioning devices, electronic books, 
wearable devices, projector devices, and other types of elec 
tronic systems, may employ the present embodiments. 
0074. Furthermore, the apparatus of an example embodi 
ment need not be the entire electronic device, but may be a 
component or group 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 controlling by performing at least Some of the 
functions illustrated above, such as the functions of the con 
troller 130 of FIG. 1. 

0075. A processor 902 is configured to execute instruc 
tions and to carry out operations associated with the elec 
tronic device 900. The processor 902 may be arranged to 
carry out at least part of the control functions illustrated above 
for the controller 130. The processor 902 may comprise 
means. Such as a digital signal processor device, a micropro 
cessor device, and circuitry, for performing various functions 
including, for example, one or more of the functions 
described in conjunction with FIGS. 1 to 7b. For example, the 
processor 902 may be arranged to perform at least part of the 
functions of the controller 130 of FIG. 1. The processor 902 
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may control the reception and processing of input and output 
data between components of the electronic device 900 by 
using instructions retrieved from memory. The processor 902 
can be implemented on a single-chip, multiple chips or mul 
tiple electrical components. Some examples of architectures 
which can be used for the processor 902 include dedicated or 
embedded processor, and an application specific integrated 
circuit (ASIC). 
0076. The processor 902 may comprise functionality to 
operate one or more computer programs. Computer program 
code may be stored in a memory 904. The at least one memory 
and the computer program code may be configured to, with 
the at least one processor, cause the apparatus to perform at 
least one embodiment including, for example, one or more of 
the functions described above in conjunction with FIGS. 1 to 
8. Typically the processor 902 operates together with an oper 
ating system to execute computer code and produce and use 
data. 
0077. By way of example, the memory 904 may include 
non-volatile portion, Such as electrically erasable program 
mable read only memory (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 loaded or installed onto the electronic device 900 
when needed. 

0078. The electronic device 900 may comprise an antenna 
(or multiple antennae) in operable communication with a 
transceiver unit 906 comprising a transmitter and a receiver. 
The electronic device 900 may operate with one or more air 
interface standards and communication protocols. By way of 
illustration, the electronic device 900 may operate in accor 
dance with any of a number of first, second, third and/or 
fourth-generation communication protocols or the like. For 
example, the electronic device 900 may operate in accor 
dance with one or more wireline protocols, such as Ethernet 
and digital subscriber line (DSL), with second-generation 
(2G) wireless communication protocols, such as IS-136 (time 
division multiple access (TDMA)), Global System for 
Mobile communications (GSM), and IS-95 (code division 
multiple access (CDMA)), with third-generation (3G) wire 
less communication protocols, such as 3G protocols by the 
Third Generation Partnership Project (3GPP), CDMA2000, 
wideband CDMA (WCDMA) and time division-synchro 
nous CDMA (TD-SCDMA), with fourth-generation (4G) 
wireless communication protocols, such as the Long Term 
Evolution (LTE) Advanced protocols, wireless local area net 
working protocols, such as IEEE 802.11, wireless personal 
area network (WPAN) protocols, such as Bluetooth (or 
another protocol by the IEEE working group 802.15), IrDA, 
Z-Wave, ZigBee, and/or the like. The processor 902 may 
control the transceiver unit 906 to connect another (source or 
target) communications device and communicate above-il 
lustrated information with the other communications device 
by using a data transfer service provided by the transceiver 
unit 906. For example, Bluetooth radio may also be applied 
for detecting nearby devices. After detecting 308 the target 
device on the basis of the direction of movement, the target 
device may be connected by a wireless local area network 
(WLAN) or wireless personal area network (WPAN) connec 
tion, for example. 
(0079. The user interface of the electronic device 900 may 
comprise an output device 908, Such as a speaker, one or more 
input devices 910, Such as a microphone, a keypad or one or 
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more buttons or actuators, and a display 912 for displaying 
information in two or more dimensions. 
0080. The input device 910 may comprise a touch sensing 
device configured to receive input from a users touch and to 
send this information to the processor 902. Such touch-sens 
ing 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 912. 
The input device 910 may be configured to provide informa 
tion on movement of an input object on an input Surface of the 
input device 910 for the processor 902. 
0081. The display 912 could be of any type appropriate for 
the electronic device 900 in question, some examples include 
plasma display panels (PDP), liquid crystal display (LCD), 
light-emitting diode (LED), organic light-emitting diode dis 
plays (OLED), projectors, holographic displays and the like. 
0082. The electronic device 900 may also comprise a 
proximity detection system 914, such as the system 120 illus 
trated earlier, operatively coupled to the processor 902. The 
proximity detection system 914 is configured to detect when 
a finger, Stylus or other pointing device is in close proximity 
to, but not in contact with, some component of the computer 
system including for example housing or input/output (I/O) 
devices. Such as the touchscreen. Hovering could be arranged 
even above a surface on which display is projected. For 
instance, cameras could be used to detect the proximity and 
position offingers. The proximity detection system 914 may 
be configured to provide information on movement of a hov 
ering input object for the processor 902. 
I0083. The electronic device 900 may comprise one or 
more further sensors 916, such as one or more above illus 
trated sensors. For instance, the sensor 916 could be a mag 
netometer the output of which may be used when determining 
702 direction of the electronic device 900 in relation to other 
nearby devices. 
0084. The electronic device 900 may comprise also fur 
ther units and elements not illustrated in FIG. 9, such as 
further interface devices, a battery, a media capturing ele 
ment, such as a camera, video and/or audio module, and a user 
identity module. 
0085 Embodiments of the present invention may be 
implemented in Software, hardware, application logic or a 
combination of Software, hardware and application logic. In 
an example embodiment, the application logic, software oran 
instruction set is maintained on any one of various conven 
tional computer-readable media. In the context of this docu 
ment, 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, with one example of a computer described and 
depicted in FIG. 9. A computer-readable medium may com 
prise 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. 
0.086 If desired, at least some of the different functions 
discussed herein may be performed in a different order and/or 
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concurrently with each other. As one example, block 708 of 
FIG. 7a may be executed later, for instance in connection with 
block 714. Furthermore, if desired, one or more of the above 
described functions may be optional or may be combined. For 
instance, one or more of the functions illustrated in connec 
tion with FIGS. 7a and 7b may be applied separately from the 
remaining functions in these Figures. Another example is that 
the blocks of FIG.5 may be applied in connection with FIGS. 
7a and 7b to arrange hovering based input detection. 
I0087 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. 
0088. 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. 

1. A method, comprising: 
detecting by a source device a selection input by an input 

object selecting an information item, 
detecting direction of movement of the input object after 

the selection input, 
identifying a target device on the basis of the direction of 
movement of the input object, and 

operatively connecting with the target device for transfer 
ring the information item to the target device. 

2. The method of claim 1, wherein presence of the input 
object in close proximity to an input Surface is detected, 

the detection of the selection input is arranged based on 
detecting a grab hovering gesture by the input object, 
and 

the detection of the direction of movement of the object is 
arranged based on detecting the direction of hovering of 
the input object. 

3. The method of claim 1, wherein the source device 
searches for other nearby devices, 

the source device determines positions of nearby devices in 
relation to the position of the source device, 

at least one device positioned in the direction of the move 
ment of the input object is selected as the target device, 
and 

in response to detecting movement of the input object 
towards the target device, informing the target device of 
the approaching input object and/or the information 
item. 

4. The method of claim 1, wherein the source device deter 
mines a description of users hand, and 

the source device transmits the description to the target 
device. 

5. The method of claim 1, wherein information on at least 
the detected direction is transmitted to at least one other 
device, and 

the information item is transmitted to the target device in 
response to the target device requesting the information 
item. 

6. The method of claim 1, further comprising: 
detecting presence of at least two fingers in close proximity 

to an input Surface, 
defining a selection area between the fingers, and 
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Selecting information items associated with the selection 
aca. 

7. The method of claim 6, wherein the selection area is 
defined in three dimensions on the basis of detecting three or 
more input objects at least partly at different heights. 

8. A method, comprising: 
receiving direction information associated with direction 

of movement of an input object from a source device, 
identifying an input object on the basis of the received 

direction information, and 
in response to detecting a release input by the identified 

input object, operatively connecting with the Source 
device to initiate transmission of an information item 
associated with the input object from the source device. 

9. The method of claim 6, wherein the target device deter 
mines direction of movement of input objects in close proX 
imity of an input Surface of the target device, 

in response to detecting the input object approaching from 
the direction indicated in the received information, the 
input object is identified and a hovering gesture sensing 
functionality is activated, and 

the Source device is operatively connected to initiate trans 
mission of the information item in response to detecting 
a drop hovering gesture by the identified object. 

10. The method of claim 6, wherein an input object descrip 
tion is received from the source device, and 

the input object is further identified on the basis of the 
received input object description. 

11. 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 perform: 

detect a selection input by an input object selecting an 
information item, 

detect direction of movement of the input object after the 
Selection input, 

identify a target device on the basis of the direction of 
movement of the input object, and 

operatively connect with the target device for transferring 
the information item to the target device. 

12. The apparatus of claim 11, wherein the apparatus is 
configured to detect presence of the input object in close 
proximity to an input Surface, 

the apparatus is configured detect a grab hovering gesture 
by the input object, and 

the apparatus is configured to detect the direction of hov 
ering of the input object. 

13. The apparatus of claim 11, wherein the apparatus is 
configured to search for other nearby devices, 

the apparatus is configured to determine positions of 
nearby devices in relation to the position of the source 
device, 

the apparatus is configured to select at least one device 
positioned in the direction of the movement of the input 
object, and 

the apparatus is configured to inform the target device of 
the approaching input object and/or the information item 
in response to detecting movement of the input object 
towards the target device. 
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14. The apparatus of claim 11, wherein the apparatus is 
configured to transmit information on at least the detected 
direction to at least one other device, and 

the apparatus is configured to transmit the information item 
to the target device in response to the target device 
requesting the information item. 

15. The apparatus of claim 11, wherein the apparatus is a 
mobile communications device comprising a touch screen. 

16. 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 perform: 

receive direction information associated with direction of 
movement of an input object from a source device, 

identify an input object on the basis of the received direc 
tion information, and 

in response to detecting a release input by the identified 
input object, operatively connect with the Source device 
to initiate transmission of an information item associ 
ated with the input object from the source device. 

17. The apparatus of claim 16, wherein the apparatus is 
configured to determine direction of movement of input 
objects in close proximity of an input Surface, 

in response to detecting the input object approaching from 
the direction indicated in the received information, the 
apparatus is configured to identify the input object and 
activate a hovering gesture sensing functionality, and 

the apparatus is configured to operatively connect the 
Source device to initiate transmission of the information 
item in response to detecting a drop hovering gesture by 
the identified object. 

18. The apparatus of claim 16, wherein the apparatus is 
configured to receive an input object description from the 
Source device, and 

the apparatus is configured to identify the input object 
further on the basis of the received input object descrip 
tion. 

19. The apparatus of claim 18, wherein the input object 
description is a hand description, and 

the apparatus is configured to carry out a hand matching 
process to identify a hand on the basis of the hand 
description. 

20. The apparatus of claim 16, wherein the apparatus is 
configured to determine positions of nearby devices in rela 
tion to itself, and 

the apparatus is configured to select at least one device 
positioned in the direction of the movement of the input 
object as the source device. 

21. The apparatus of claim 16, wherein the apparatus is 
configured to detect presence of at least two fingers in close 
proximity to an input Surface, 

the apparatus is configured to define a selection area 
between the fingers, and 

the apparatus is configured to select information items 
associated with the selection area. 

22. The apparatus of claim 16, wherein the apparatus is 
configured to define the selection area in three dimensions on 
the basis of detecting three or more input objects at least 
partly at different heights. 
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