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TEXT INPUT 

FIELD 

0001. This application is a Continuation of copending 
application Ser. No. 12/399.509 filed on Mar. 6, 2009, The 
entire contents of all of the above applications is hereby 
incorporated by reference. 
0002 The present application relates to a user interface, an 
apparatus and a method for improved text input, and in par 
ticular to a user interface, an apparatus and a method for 
improved text input based on providing candidates. 

BACKGROUND 

0003. Many portable apparatuses such as mobile phones, 
Personal Digital Assistants (PDAs) and laptop computers are 
used for text input while becoming Smaller and Smaller. 
0004. Users have a need of inputting the text quickly and 
easily. 
0005. A device that allows fast and easy input of text 
would thus be useful in modern day society. 

SUMMARY 

0006. On this background, it would be advantageous to 
provide a user interface, an apparatus and a method that offers 
a fast and easy input of text by providing an apparatus accord 
ing to the claims. 
0007 According to one aspect of the teachings herein an 
apparatus is provided comprising input means for receiving 
input referring to a key and identifying a touch point; display 
means for displaying a first set of candidates comprising at 
least one candidate arranged around the touch point; input 
means for receiving input referring to a first candidate being 
comprised in said first set; input means for receiving a select 
command of said first candidate; and control means for input 
ting said selected candidate as text. 
0008 According to an embodiment of this aspect the 
apparatus further comprises means for displaying a furtherset 
of candidates upon receipt of input referring to said first 
candidate, wherein said further set of candidates comprises at 
least one further candidate 

0009. According to an embodiment of this aspect and the 
embodiment above the apparatus further comprises input 
means for receiving input referring to a further candidate 
being comprised in said further set of candidates and control 
means for identifying said further candidate as a first candi 
date. 

0010. According to an embodiment of this aspect and the 
embodiments above the apparatus further comprises control 
means for displaying a second set comprising a further set of 
candidates. 

0011. According to an embodiment of this aspect the 
apparatus further comprises means for displaying a second 
set of candidates upon receipt of input referring to said first 
candidate, wherein said second set of candidates comprises at 
least one second candidate being an alternative to the at least 
one candidate of said first set and said second set of candi 
dates being regarded as a first set of candidates. 
0012. According to an embodiment of this aspect the 
apparatus further comprises display means for displaying 
said touch point. 
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0013. According to an embodiment of this aspect wherein 
said input is a touch input identifying a virtual key and 
wherein said touch point is the point of touch for the touch 
input. 
0014. According to an embodiment of this aspect and the 
embodiments above the apparatus further comprises means 
for displaying said candidates at a position offset from said 
touch point and for interpreting any touch input as having an 
offset position wherein the offsets are equal. 
0015. According to an embodiment of this aspect above 
the apparatus further comprises display means for displaying 
said candidates as virtual keys. 
0016. According to an embodiment of this aspect the 
apparatus further comprises input means for receiving a touch 
input release and control means for interpreting said release 
as a select command. 
0017. According to an embodiment of this aspect the 
apparatus further comprises control means for displaying a 
set of candidates based on previous input. 
0018. According to an embodiment of this aspect the 
apparatus wherein said candidate is associated with a word 
completion. 
0019. According to an embodiment of this aspect the 
apparatus, wherein said candidate is associated with a predic 
tion. 
0020. According to an embodiment of this aspect the 
apparatus further comprises, wherein at least one of said 
candidates is static with regards to at least one of placement 
and associated letter. 
0021. According to an embodiment of this aspect the 
apparatus further comprises, wherein each candidate is asso 
ciated with a direction and wherein said apparatus further 
comprises means for receiving a direction indication and for 
identifying a candidate accordingly as a first candidate. 
0022. Further objects, features, advantages and properties 
of device, method and computer readable medium according 
to the present application will become apparent from the 
detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023. In the following detailed portion of the present 
description, the teachings of the present application will be 
explained in more detail with reference to the example 
embodiments shown in the drawings, in which: 
0024 FIG. 1 is an overview of a telecommunications sys 
tem in which a device according to the present application is 
used according to an embodiment, 
0025 FIGS. 2a and b are views of each an apparatus 
according to an embodiment, 
0026 FIG. 3 is a block diagram illustrating the general 
architecture of an apparatus of FIG.2a in accordance with the 
present application, 
0027 FIG. 4a-4c,5a-5d, 6a-6e, 7a-7d., 8a–8b,9a-9c, 10a 
10b, 11a-11d. 12a-12d, 13a-13a, 14a-14d. 15a-15d and 16a 
16d are series of screen shot views of an apparatus according 
to an embodiment, 
0028 FIG. 17 is a flow chart describing a method accord 
ing to an embodiment of the application. 

DETAILED DESCRIPTION 

0029. In the following detailed description, the user inter 
face, the apparatus, the method and the Software product 
according to the teachings for this application in the form of 
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a cellular/mobile phone will be described by the embodi 
ments. It should be noted that although only a mobile phone 
is described the teachings of this application can also be used 
in any electronic device Such as in portable electronic devices 
Such as laptops, PDAs, mobile communication terminals, 
electronic books and notepads and other electronic devices 
offering access to information. 
0030 FIG. 1 illustrates an example of a cellular telecom 
munications system in which the teachings of the present 
application may be applied. In the telecommunication system 
of FIG. 1, various telecommunications services Such as cel 
lular voice calls, www or Wireless Application Protocol 
(WAP) browsing, cellular video calls, data calls, facsimile 
transmissions, music transmissions, still image transmis 
sions, video transmissions, electronic message transmissions 
and electronic commerce may be performed between a 
mobile terminal 100 according to the teachings of the present 
application and other devices, such as another mobile termi 
nal 106 or a stationary telephone 132. It is to be noted that for 
different embodiments of the mobile terminal 100 and in 
different situations, different ones of the telecommunications 
services referred to above may or may not be available; the 
teachings of the present application are not limited to any 
particular set of services in this respect. 
0031. The mobile terminals 100, 106 are connected to a 
mobile telecommunications network 110 through Radio Fre 
quency (RF) links 102, 108 via base stations 104, 109. The 
mobile telecommunications network 110 may be in compli 
ance with any commercially available mobile telecommuni 
cations standard, such as Group Speciale Mobile (GSM), 
Universal Mobile Telecommunications System (UMTS), 
Digital Advanced Mobile Phone system (D-AMPS), The 
code division multiple access standards (CDMA and 
CDMA2000), Freedom Of Mobile Access (FOMA), and 
Time Division-Synchronous Code Division Multiple Access 
(TD-SCDMA). 
0032. The mobile telecommunications network 110 is 
operatively connected to a wide area network 120, which may 
be Internet or a part thereof. An Internet server 122 has a data 
storage 124 and is connected to the wide area network 120, as 
is an Internet client computer 126. The server 122 may hosta 
www/wap server capable of serving www/wap content to the 
mobile terminal 100. 

0033. A public switched telephone network (PSTN) 130 is 
connected to the mobile telecommunications network 110 as 
is commonly known by a skilled person. Various telephone 
terminals, including the stationary telephone 132, are con 
nected to the PSTN 130. 

0034. The mobile terminal 100 is also capable of commu 
nicating locally via a local link 101 to one or more local 
devices 103. The local link can be any type of link with a 
limited range, such as Bluetooth, a Universal Serial Bus 
(USB) link, a Wireless Universal Serial Bus (WUSB) link, an 
IEEE 802.11 wireless local area network link, a Radio Stan 
dard link for example an RS-232 serial link, etc. The local 
devices 103 can for example be various sensors that can 
communicate measurement values to the mobile terminal 100 
over the local link 101. 

0035. A computer such as a laptop or desktop can also be 
connected to the network both via a radio link such as a WiFi 
link, which is the popular term for a radio frequency connec 
tion using the WLAN (Wireless Local Area Network) stan 
dard IEEE 802.11. 

May 1, 2014 

0036. It should be noted that the teachings of this applica 
tion are also capable of being utilized in an internet network 
of which the telecommunications network described above 
may be a part of 
0037. It should be noted that even though the teachings 
herein are described solely to wireless networks it is in no 
respect to be limited to wireless networks as such, but it to be 
understood to be usable in the Internet or similar networks. 
0038. It should thus be understood that an apparatus 
according to the teachings herein may be a mobile commu 
nications terminal. Such as a mobile telephone, a personal 
digital assistant, a laptop as well as a stationary device such as 
a desktop computer or a server. 
0039. The apparatus can also be a digital camera having 
communicative means. Such communicative means can be a 
serial connection through which it is capable of communicat 
ing with another device Such as a computer. 
0040. An embodiment 200 of the mobile terminal 100 is 
illustrated in more detail in FIG.2a. The mobile terminal 200 
comprises a speaker or earphone 202, a microphone 206, a 
main or first display 203 which in one embodiment is a touch 
display and a set of keys 204 which may include a keypad 
204a of common ITU-T type (alpha-numerical keypad rep 
resenting characters “0”-'9”, “*” and “if”) and certain other 
keys such as soft keys 204b. 204c and a joystick 205 or other 
type of navigational input device. 
0041 An alternative embodiment of the teachings herein 

is illustrated in FIG.2b in the form of a computer which in this 
example is a laptop computer 200. The laptop computer has a 
display 203, a keypad 204 and navigational means in the form 
of a cursor controlling input means which in this example is a 
touchpad 205. 
0042. It should be noted that a computer can also be con 
nected to a wireless network as shown in FIG. 1 where the 
computer 200 would be an embodiment of the device 100. 
0043. The internal component, software and protocol 
structure of the mobile terminal 200 will now be described 
with reference to FIG.3. The mobile terminal has a controller 
300 which is responsible for the overall operation of the 
mobile terminal and may be implemented by any commer 
cially available CPU (“Central Processing Unit”), DSP 
(“Digital Signal Processor) or any other electronic program 
mable logic device. The controller 300 has associated elec 
tronic memory 302 such as Random Access Memory (RAM), 
Read Only Memory (ROM), Electrically Erasable Program 
mable Read-Only Memory (EEPROM), flash memory, or any 
combination thereof. The memory 302 is used for various 
purposes by the controller 300, one of them being for storing 
data used by and program instructions for various software in 
the mobile terminal. The software includes a real-time oper 
ating system320, drivers for a man-machine interface (MMI) 
334, an application handler 332 as well as various applica 
tions. The applications can include a message text editor 350, 
a notepad application 360, as well as various other applica 
tions 370, such as applications for voice calling, video call 
ing, sending and receiving messages Such as Short Message 
Service (SMS), Multimedia Message Service (MMS) or 
email, web browsing, an instant messaging application, a 
phone book application, a calendar application, a control 
panel application, a camera application, one or more video 
games, etc. It should be noted that two or more of the appli 
cations listed above may be executed as the same application. 
0044. The MMI 334 also includes one or more hardware 
controllers, which together with the MMI drivers cooperate 
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with the display 336/203, and the keypad 338/204 as well as 
various other Input/Output devices such as a navigational 
input device such as a touchpad 205, a microphone, a speaker, 
a vibrator, a ringtone generator, an LED (Light Emitting 
Diode) indicator, etc. 
0045. The software also includes various modules, proto 
col stacks, drivers, etc., which are commonly designated as 
330 and which provide communication services (such as 
transport, network and connectivity) for an RF interface 306, 
and optionally a Bluetooth interface 308 and/or an IrDA 
interface 310 for local connectivity. The RF interface 306 
comprises an internal or external antenna as well as appro 
priate radio circuitry for establishing and maintaining a wire 
less link to a base station (e.g. the link 102 and base station 
104 in FIG. 1). As is well known to a man skilled in the art, the 
radio circuitry comprises a series of analogue and digital 
electronic components, togetherforming a radio receiver and 
transmitter. These components include, band pass filters, 
amplifiers, mixers, local oscillators, low pass filters, Analog 
to Digital and Digital to Analog (AD/DA) converters, etc. 
0046. The mobile terminal also has a Subscriber Identity 
Module (SIM) card 304 and an associated reader. As is com 
monly known, the SIM card 304 comprises a processor as 
well as local work and data memory. 
0047 FIG. 4 shows a screen shot view of an apparatus 400 
according to the teachings herein. It should be noted that Such 
an apparatus is not limited to a mobile phone, but can be any 
apparatus capable of receiving text input. 
0048. The apparatus 400 has a display 403 on which a 
virtual keyboard is displayed. The virtual keyboard comprises 
a number of virtual keys that are associated with a letter. 
0049. A controller is configured to receive touch input 
referring to a letter key. To input a letter on an apparatus 400 
a user simply taps on the virtual key associated with the letter 
and the controller will input the associated letter. 
0050. A tap is in this context defined to be a series of 
touching on the touch display over a graphical object such as 
a virtual key and releasing the touch within a short time 
period. A short time period is in this aspect considered to be a 
time period shorter than 0.3 seconds. Other alternatives for 
the time period are known in the prior art. 
0051. In one embodiment the touched virtual key is 
marked. In one embodiment the marking is effected by invert 
ing the colors. In another embodiment the marking is effected 
by displaying the touched virtual key in a different color than 
the other virtual keys. 
0052. The controller is further configured to display a set 
of candidate wordstems. A wordstem may be a suffix, a prefix, 
a commonly used letter combination, word or a partial word. 
0053. In one embodiment the candidates are arranged 
around a touch point. In this example embodiment the candi 
dates are displayed around the virtual key being touched. 
0054 The set of candidates are displayed around the 
touched virtual key as a series of virtual keys each associated 
with a wordstem. 

0055. In one embodiment the candidates are distributed 
evenly around the touched key. 
0056. In one embodiment the number of candidates dis 
played is eight. In Such an embodiment the candidates are 
displayed in order around the touched virtual key as top-left, 
top, top-right, left, right, bottom-left, bottom, bottom-right. 
This provides a user with an easy to overview listing of the 
candidates where all candidates are at essentially the same 
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distance from the originally touched virtual key. This enables 
a user to easily access all candidates. 
0057. In one embodiment the candidates are arranged in 
an order of frequency of use so that the candidate that is most 
frequently used is displayed in a most easily accessible posi 
tion. This ensures that an input stroke sequence will be as 
Smooth as possible for the most often input candidates. 
0058. In one embodiment the candidates are arranged in 
alphabetical order. In one embodiment the order is clockwise. 
In one embodiment the order is counter-clockwise. 
0059. The number of candidates displayed depends on 
design issues such as display size, keypad size, virtual key 
size, and also upon the width of the stylus used and the 
number of available candidates. 
0060 A controller is configured to receive input identify 
ing a candidate. 
0061. In one embodiment the identified candidate is 
marked. 
0062) To select a candidate the user thus simply drags the 
stylus over to the candidate. 
0063 A controller is further configured to receive a selec 
tion command selecting a candidate for input. 
0064. In one embodiment the selection command is a 
release of the stylus from the touch display 403. 
0065. To select a candidate a user thus only has to slide 
over to the candidate and release. 
0066. In the example shown in FIG. 4 a user touches on a 
virtual key being associated with the letter g’. In response 
thereto the controller displays a set of candidates. The candi 
dates are “good”, “get”, “going”, “give', ''g'', 'great”, “go' 
and 'got'), see FIG. 4a. The user then slides the stylus over to 
a candidate “great' which is marked, see FIG. 4b. As the user 
releases the stylus from the display 403 the candidate is input 
as a text string, see FIG. 4c. 
0067. In one embodiment the selection command is a fur 
ther tap. In one embodiment the candidates are displayed until 
a selection command or another virtual key associated with a 
letter has been touched. 

0068. In one embodiment such as above the user would not 
have to slide the stylus or finger over to a candidate. Tapping 
on a letter would display the candidates and a further tap on a 
candidate would select that candidate for input. In one 
embodiment a double tap on a virtual key associated with a 
letter would input the letter. One tap for identifying the virtual 
key and one for selecting the associated letter for input. 
0069. It should be noted that the alternatives for selection 
and marking are possible to implement for all embodiments 
described herein. 
0070. In one embodiment the controller is configured to 
determine if a touch input referring to a letter is touching the 
touch display 403 for a longer time period and in response 
thereto display the set of candidate wordstems. 
0071. In one embodiment the controller is configured to 
display the candidates in order of frequency of use in a used 
language. 
0072. In one embodiment the controller is configured to 
display the candidates in order of frequency of use by the user. 
0073. In one embodiment the controller is configured to 
display the candidates in a clockwise arrangement with the 
most frequent candidate in the upper position and the second 
most used candidate to the right of the first candidate etc. 
0074. In one embodiment the controller is configured to 
display the candidates in a counter-clockwise arrangement 
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with the most frequent candidate in the upper position and the 
second most used candidate to the left of the first candidate 
etc. 

0075. In one embodiment the controller is configured to 
display the candidates in an alternating opposite arrangement 
for example with the most frequent candidate in the upper 
position and the second most used candidate in the lowest 
position, the third most used candidate to the left and the 
fourth most used candidate to the right. 
0076. In one embodiment the controller is configured to 
receive instructions from a user or reading settings and dis 
play the candidates in an arrangement accordingly. In Such an 
embodiment a user may arrange the candidates to his liking. 
In Such an embodiment it is also possible for a service pro 
vider to push arrangement settings to an apparatus. 
0077. In one embodiment the controller is configured to 
maintain a static arrangement for each candidate set. In Such 
an embodiment the order of the candidates and their positions 
does not change over time (or only upon user instruction). 
This enables a user to more easily learn where a candidate is 
positioned and associate that candidate with a specific ges 
ture. This enables a user to quickly and efficiently input 
candidates as more and more gestures are learnt by the user. 
0078. In the example described above a user is able to 
input the word "great' by making one single and simple 
gesture. 
0079 FIG.5 shows a screen shot view of an apparatus 500 
according to the teachings herein. It should be noted that Such 
an apparatus is not limited to a mobile phone, but can be any 
apparatus capable of receiving text input. 
0080. The apparatus 500 has a display 503 on which a 
virtual keyboard is displayed. The virtual keyboard comprises 
a number of virtual keys that are associated with a letter. 
0081. In FIG. 5a a user has touched on the virtual key 
being associated with the letter 'g' and a set of candidates 
have been displayed. A controller is configured to receive a 
touch input and in response thereto display a further set of 
candidates comprising candidates that relate to the candidate 
touched. 
0082 In one embodiment the candidates are arranged 
around a touch point. In this example embodiment the candi 
dates are displayed around the candidate being touched. 
0083 FIG.5b shows a display where a set of 4 candidates 
have been displayed on a further set for the touched candidate 
referring to “go'. 
0084. The number of candidates that are displayed depend 
on design issues such as display size, keypad size, fontsize as 
well as the stylus width and the available number of candi 
dates. 
0085. In one embodiment the further candidates are dis 
played simultaneously with the first set of candidates. This 
provides further options to be seen and available for selection. 
I0086. In one embodiment the further set overlaps the first 
Set. 

0087. In one embodiment the first set is no longer dis 
played as the further set is displayed. 
0088. In one embodiment the candidate touched is dis 
played when the further set is displayed. 
0089. The touched candidate is available for selection in 
Such an embodiment. 
0090. In one embodiment the candidates of the further set 
are related to inflection, declination or conjugation of the 
candidate for which they are displayed. In one embodiment 
they are extensions of the candidate for which they are dis 
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played. In one embodiment they are completions of words 
starting with the candidate for which they are displayed. And 
in one embodiment they are a combination of these alterna 
tives. 
(0091. In FIG.5b the candidate being touched is “go” and 
the candidates displayed are “went”, “goes”, “gone' and 
“going”. As can be seen for “went” which actually has 
changed what has already been marked for input, namely 
“go”. The word “went” is related to “go” so it would be 
intuitive for a user to choose “go to arrive at “went even 
though the spelling does not match. 
0092. Thus the candidates and the further candidates offer 
a user a set of available candidates that are easy to arrive at and 
intuitive to find. 
0093. For users writing in a foreign language this also 
provides support as they are presented with the different 
forms of words without having to know exactly how they are 
spelt. 
(0094. In FIG. 5c the user has slid the stylus to the candi 
date being associated with "going’. In this embodiment the 
candidate touched is thus marked. In this embodiment the 
marking is effected through the use of different colors form 
the other candidates graphical representations. A controller 
is configured to receive a select command of a touched can 
didate and in response thereto input the wordstem associated 
with the candidate. FIG. 5d shows a display where a user has 
released the touched candidate from FIG. 5c and the word 
'going has been input and is displayed in the text input area. 
I0095. As can be see in FIG.5b and FIG.5c the virtual key 
is still marked as being blacked out to indicate to a user which 
letter is being processed. In one embodiment the virtual key is 
no longer marked as a set of candidates is displayed. 
0096. In the example described above a user is able to 
input the word 'going” by making one single and simple 
gesture. 
0097 FIG. 6 shows an apparatus 600 according to the 
teachings herein. It should be noted that Such an apparatus is 
not limited to a mobile phone, but can be any apparatus 
capable of receiving text input. 
(0098. The apparatus 600 has a display 603 on which a 
virtual keyboard is displayed. The virtual keyboard comprises 
a number of virtual keys that are associated with a letter. 
0099. In one embodiment a controller is configured to 
display a set of candidates as a virtual key associated with a 
letter is touched in the same manner as has been described 
with reference to FIG. 4. 
0100. In one embodiment a candidate is associated with a 
second set of candidates and indicates to a user that more 
candidates are available. Such a candidate is in one embodi 
ment indicated by a star following the associated letter, Such 
as 'g' for the candidate set associated with the virtual key 
associated with the letter 'g'. In alternative embodiments 
other markings are used such as “g . . . . " . . . . "MORE’. 
"more', etc. In one embodimenta color is used to indicate that 
a candidate is marked. In Such an embodiment the marked 
candidate is displayed using a different color set than the 
other candidates are displayed with. 
0101. In one embodiment the candidates are arranged 
around a touch point. 
0102. In one embodiment the second set of candidates is 
displayed around the virtual key associated with the letter, the 
virtual key being the touch point. In one such embodiment the 
virtual key associated with the candidate indicating that more 
candidates are available can be re-associated with the first set 
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of candidates and a repeated touch input on that candidate will 
cause the controller to Switch back to displaying the first set. 
0103) In one embodiment the second set is displayed 
around the candidate indicating that a second set is available, 
the candidate being the touch point. This provides for more 
fluent sliding gestures. And also allows for more candidates to 
be displayed. Additionally the first set may also be displayed, 
possibly partially, at the same time. 
0104. In one embodiment the second set of candidates 
may comprise a candidate indicating that yet a second set of 
candidates is available. In one embodiment the second set of 
candidates comprise a candidate which is associated with the 
first set of candidates. 
0105. In FIG. 6a a user has touched on a virtual key asso 
ciated with the letter 'g' and a set of candidates have been 
displayed as in FIG. 4a. A controller is configured to receive 
input identifying a candidate being associated with a second 
set of candidates. In one embodiment the input is a sliding 
gesture from the touched virtual key being associated with the 
letter “g to the virtual key associated with the candidate 
being associated with the second set, in other words the 
virtual key marked “g'. FIG. 6b shows the display 603 after 
a user has dragged the stylus from the “g to the 'g' and a 
second set of candidates are displayed around the candidate. 
0106. In one embodiment the second set of candidates is 
displayed instead of the first set of candidates, see FIG. 6b. 
The second set of candidates comprise the candidates 
“ground”, “group”, “girl”, “green”, “gone”, “grow”, “gave 
and “game'. 
0107. In one embodiment prefixes are indicated with an 
ending hyphen, for example “pre-”. 
0108. In one embodiment suffixes are indicated with a 
starting hyphen, for example “-fix”. 
0109. In one embodiment the candidates represent names. 
0110. In one embodiment a candidate is displayed as an 
image representing the candidate. In one Such embodiment an 
apple can be displayed to represent the candidate “apple'. In 
another Such embodiment an image is displayed to represent 
a candidate which is associated with a name. In one Such 
embodiment a controller is arranged to search through a data 
base, in one embodiment a contact database, for matching a 
candidate to an image. For example one candidate is associ 
ated with “John' and there is an entry in the phonebook for 
“John Smith' which entry is associated with a picture of John 
Smith. As the candidate is displayed it is represented by the 
picture of John Smith. In an alternative embodiment the con 
troller is configured to display the associated picture adjacent 
the candidate. In one such embodiment selection of the pic 
ture will cause the controller to input the full name associated 
with the picture. 
0111 FIG. 6d shows a combination of the embodiments of 
FIGS. 6a to 6c and those of FIG.5. A controller is configured 
to receive touch input referring to a second candidate and in 
response thereto display a set of further candidates. The con 
troller is further arranged to receive input referring to a further 
candidate and also to receive a selection command of the 
further candidate. 
0112. In FIG. 6d a user has slid the stylus to the candidate 
associated with the wordstem “girl' and in response thereto 
the controller has displayed a set of further candidates, which 
are all forms of the word “girl', namely “girls'. Other pos 
sible candidates are (not shown) “girly' and “girlish'. 
0113. As is described with reference to FIG. 5 the candi 
dates of the further set are related to an inflection, declination 
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or conjugation of the candidate for which they are displayed. 
In one embodiment they are extensions of the candidate for 
which they are displayed. In one embodiment they are 
completions of words starting with the candidate for which 
they are displayed. And in one embodiment they are a com 
bination of these alternatives. 
0114. A controller is configured to receive a select com 
mand of one of the second candidates. In one embodiment the 
selection command is a release of the stylus from the touch 
display 603. 
0115 FIG. 6e shows the display 603 after a user has slid 
the stylus out to a candidate of the second set and selected it 
for input. In this example the candidate associated with 
“girls' is selected. 
0116. In the example described above a user is able to 
input the word 'girls' by making one single and simple ges 
ture. 

0117. In one embodiment the candidates of the further set 
of candidates are distributed evenly around the touched can 
didate. In one embodiment they are distributed adjacent one 
or more sides of the touched candidate. This enables the first 
set of candidates to be visible while the further set of candi 
dates are being displayed which allows a user the possibility 
of inputting one of the first set candidates. 
0118. In one embodiment the controller is configured to 
add a space character to the text as a candidate is selected for 
input. For example, when the word “done' is selected the 
resulting string will be “done'. 
0119. In one embodiment the controller is configured to 
not add a space character to the text as a candidate being 
associated with a prefix is selected for input. For example, 
when the prefix "en-' is selected the resulting string will be 
& G. 

I0120 In one embodiment the controller is configured to 
delete a previous space character from the text as a candidate 
being associated with a suffix is selected for input. For 
example, when the word “enter has already been input 
resulting in the string “enter” and the suffix '-ed' is selected 
for input the resulting string will be “entered. 
I0121. In one embodiment a controller is configured to 
receive touch input representing a circular or helical motion 
over the displayed candidates. The controller is then config 
ured to display a second set of candidates. 
0.122 FIG. 7a shows an apparatus where a user has 
touched on a virtual key being associated with the letter ‘e’ 
and the controller has displayed a set of candidates in 
response to the received touch input. The candidates are 
“every”, “each”, “earth”, “enough”, “example”, “end”, 
“even” and “ever”. In FIG. 7b the user is touching on the 
candidate being associated with the word “earth'. As a user 
proceeds with a rotational motion and touches on the candi 
date being associated with the word “example', see FIG. 7c, 
and back again the controller detects this and displays a 
second set in response thereto as is shown in FIG. 7d. The 
second set of words and wordstems are “en-', '-ed', 'every 
thing”, “ever-”, “example', easy”, “-est”, “-er', and “else'. 
I0123. In one embodiment the candidates are arranged 
around a touch point. In this example embodiment the candi 
dates are displayed around the virtual key being touched, the 
virtual key being the touch point. 
0.124. In one embodiment the candidate indicating a sec 
ond set (marked ''g'' in FIG. 6) is displayed. In this exem 
plary embodiment it is not. 



US 2014/O12305.0 A1 

0125. In one embodiment a circular or rotational motion 
clockwise indicates to a controller to Switch to a next candi 
date set. 
0126. In one embodiment a circular or rotational motion 
counter-clockwise indicates to a controller to Switch to a 
previous candidate set. 
0127. In one embodiment the candidate sets are part of a 
logical linked loop so that continuous rotational movements 
will result in displaying the available candidate sets for the 
virtual key in order and then returning to the first candidate 
Set. 

0128. It should be noted that which order to switch candi 
date sets are mapped to the rotational directions chosen are 
dependant on language and cultural preferences and is a 
design issue. 
0129. In one embodiment the controller is configured to 
display a set of candidates where the candidates are comple 
tions of the word being input taking into account the previous 
letters input. In one embodiment the letters taken into account 
are the latest input letters following a space character. In one 
embodiment the letters taking into account are the latest input 
letters following a hyphen character. 
0130. In one embodiment the controller is configured to 
display candidates relating to both word completions and to 
wordstems. 
0131 FIG. 8 shows an example where a user has already 
input the two letters hand 'e', see FIG. 8a. As the user 
touches on 1 the candidates “hello”, “hell”, “held”, “help', 
“Helen” and “helicopter, see FIG. 8b. 
0132. As the user touches on a candidate the controller is 
configured to input the candidate as described for the above 
embodiments. 
0133. In one embodiment a candidate set comprise a can 
didate which is associated with a set of candidates all being 
word completions. In one embodiment Such a candidate is 
marked with “...”. In the example above the words “hello'. 
“hell”, “held”, “help”, “Helen” and “helicopter” would not be 
displayed in the first set of candidates, but a candidate marked 
with “...” would be displayed and upon selection or touching 
of said candidate the candidates associated with “hello', 
“hell”, “held”, “help”, “Helen” and “helicopter” would be 
displayed. In the first set candidates related to wordstems 
starting with “1” would be displayed. 
0134. In one embodiment the controller is configured to 
display a set of candidates where the candidates are predic 
tions of the next word to be input taking into account the 
previous words input. In one embodiment the word prediction 
is based on more than one already input word. 
0135) In one embodiment the word prediction is based on 
the context of the previous input words. For example, if the 
user has previously input words relating to trains, or if the user 
is replying to a message containing words relating to trains, 
the controller is configured to provide prediction candidates 
that are related to trains. 
0136. In one embodiment the controller is configured to 
provide candidates relating to more than one word. In one 
embodiment the plurality of words relating to a candidate 
have one meaning when combined. Examples of Such words 
are “train station”, “ticket line”, “picket fence' 
0.137 In one embodiment the controller is configured to 
display candidates relating to both word predictions and to 
wordstems. 
0138 FIG. 9a shows a screen view 903 of an apparatus 
(not shown) where a user has previously input the words: "Hi, 
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let’s meet in the in response to a message containing the 
word “train'. The controller is configured to receive touch 
input relating to a letter and in response thereto present can 
didates that start with the letter. FIG.9b shows a display view 
as a user touches on a virtual key associated with the letter t. 
The controller displays a set of candidates associated with the 
words “train' and "ticket line' as well as the wordstems “tac', 
“tol”, “te', “the', “thi’ and a candidate for displaying a sec 
ond set marked “t', see FIG.9b. 
0.139. As the user touches on a candidate the controller is 
configured to input the word(s) associated with the candidate 
as described for the above embodiments, see FIG.9C where 
the candidate associated with "ticket line' has been selected. 
0140. In one embodiment a candidate set comprise a can 
didate which is associated with a set of candidates all being 
word predictions. In one embodiment Such a candidate is 
marked with “ . . . . In the example above the words “train' 
and "ticket line' would not be displayed in the first set of 
candidates, but a candidate marked with “ . . . would be 
displayed and upon selection or touching of said candidate 
two candidates associated with “train' and "ticket line' 
would be displayed. 
0.141. In one embodiment the candidates associated with 
prediction are static. 
0142. In one embodiment the candidates associated with 
prediction are dynamic and change according to usage. 
Examples of usage criteria for changing a candidate is fre 
quency of use or application data such as stored passwords for 
example or application specific word combinations dictated 
by the application. 
0143. In one embodiment each candidate is associated 
with a direction and a controller is configured to receive input 
indicating a direction and to identify a candidate in accor 
dance with said direction. In Such an embodiment a user does 
not have to move a stylus or other input means all the way to 
a candidate. It is only necessary to indicate the direction of the 
wanted candidate. This is especially useful for longer sets 
comprising long candidates. If for example the top row three 
candidates are “helicopter”, “helienecephalitis' and “helicul 
tural the distance from the touch point associated with the 
letter to the right-hand candidate is very long and the user will 
most likely have to move the stylus through another candidate 
to reach the wanted candidate. In this embodiment each can 
didate is associated with a direction left-up="helicopter, 
up="helienecephalitis' and right-up="helicultural’. A user 
then only has to move the stylus diagonally up and right to 
identify “helicultural as the wanted candidate. In one 
example embodiment with eight candidates each candidate 
will be associated with the directions, up-left, up, up-right, 
right, down-right, down, down-left and left. In one example 
embodiment with six candidates each candidate will be asso 
ciated with the directions, up-left, up-right, right, down-right, 
down-left and left. It should be noted that there are many 
alternatives to how the candidates can be arranged and asso 
ciated with a direction and this depends on issues such as 
screen size, keypad layout, number of candidates, size of 
stylus etc. 
0144. In one embodiment the directions associated with 
each candidate are indicated graphically close to the actual 
touch point. In FIG. 10, see below, the indication is made by 
a segmented circle 1060. Each segment 1065 represents a 
direction and if a stylus 1040 or finger is moved into that 
segment 1065 the candidate associated with the direction 
represented by the segment 1065 is selected. 
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0145. In some cases a candidate may be blocked from a 
user's view by the stylus used and in such cases it would be 
beneficial if the actual candidates are displayed offset from 
the touch point. In such an embodiment all movements made 
by the stylus would be received in one area located around the 
identified letter, but interpreted to have been made in the area 
of the displayed candidates. 
0146 A user would thus be able to see all candidates 
clearly while still only having to do simple and uninterrupted 
gestures or strokes to input a character string. 
0147 FIG. 10 shows an alternative apparatus 1000 
according to the teachings herein. It should be noted that Such 
an apparatus can be any apparatus or device capable of receiv 
ing text input. 
0148. The apparatus 1000 has a display 1003, which in this 
example is a touch display 1003, and a keypad 1004 which in 
this example is a virtual QWERTY keypad 1004 being dis 
played on the touch display 1003. 
0149. In FIG. 10a a user has touched on a virtual key 
1004b being associated with a letter 'G' and a controller has 
responded by displaying a set of candidates being associated 
with the letter G'. In this example the candidates are “Good', 
“Get”, “Going”, “Give”, “G*”, “Great”, “Go” and “Got”. 
0150. Also displayed in FIG. 10a is a graphical direction 
indicator 1060 which indicates in which direction a stylus 
should be moved to select a candidate. In this embodimentall 
candidates are associated with a direction. In this example the 
associations are “Good up-left, “Get up, "Going up 
right, “Give” left, “G*' right, “Great down-left, 
“Go' down and “Got down-right. 
0151. It should be noted that displaying the direction indi 
cation is optional and may be set by the designer or by the 
USC. 

0152. In one embodiment the offset displayed candidate 
set 1070 is displayed around a projected touch point. In one 
such embodiment using a touch display 1003 the controller is 
configured to map a received touch point to a projected touch 
point being displayed offset the received touch point. 
0153. In FIG. 10b a user has moved the stylus 1040 down 
and right into the segment 1065 representing the direction 
down-right. In this example the candidate “Got is associated 
with this direction. 

0154) A controller is configured to receive the movement 
of the stylus and determine a direction and from this direction 
determine which of the candidates in the displayed set is 
associated with this direction and identify this candidate as a 
first candidate. 

O155 The identified first candidate “Got is marked in the 
offset displayed candidate set 1070 to notify the user of which 
candidate that has been identified for selection. 

0156. In this embodiment the marked candidate is marked 
by shadowing the graphical representation of the candidate. It 
should be noted that other markings are possible as has 
already been discussed herein. 
O157. In an alternative embodiment the candidates are dis 
played around a touch point leaving the lower-right corner 
empty or void of candidates which is suitable for right-hand 
USCS. 

0158. In an alternative embodiment the candidates are dis 
played around a touch point leaving the lower-left corner 
empty or void of candidates which is suitable for left-hand 
USCS. 
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0159. It should be noted that all features described with 
reference to FIGS. 4 to 10 may all easily be combined accord 
ing to design criteria. 
0160 FIG. 11 shows an alternative apparatus 1100 
according to the teachings herein. It should be noted that Such 
an apparatus can be any apparatus or device capable of receiv 
ing text input. 
0.161 The apparatus 1100 has a display 1103 and a touch 
pad 1105. 
0162. In one embodiment the touchpad 1105 is incorpo 
rated in the apparatus 1100. 
0163. In one embodiment the touchpad 1105 is separate 
from the apparatus 1100. 
0164 FIG. 11 shows a keypad being displayed on the 
display 1103. The controller is configured to receive input 
through the touchpad 1105 and map this against the content 
being displayed on the display 1103. As is commonly known 
the touchpad 1105 can thus be used to control the content on 
the display 1103. 
0.165. The controller is configured to project a touch point 
of the touch point to a projected touch point on the display 
1103. 

0166 The controller is further configured to receive input 
via the touchpad 1105 identifying a key 1104a being com 
prised in the displayed keypad 1104. Said key 1104a is asso 
ciated with a letter and the controller is further configured to 
display a set of candidates which are associated with word 
stems starting with the letter being associated with the iden 
tified key. 
(0167. In FIG.11b auser has touched on the touchpad 1105 
in a position that is mapped to the key being associated with 
the letter t. The controller has displayed a set of candidates 
in response thereto. The candidates are associated with the 
wordstems “tac”, “tol, “te, “the, “thi’ and “t. In this 
example six candidates are displayed, but as has been 
described the number of candidates that are displayed depend 
on a number of design and runtime criteria. 
0.168. In one embodiment the candidates are arranged 
around a projected touch point. In this example embodiment 
the candidates are displayed around the mapped position on 
the display for the virtual key being touched. 
0169. It should be noted that all candidate possibilities 
described with reference to the embodiments above are pos 
sible to be implemented in the embodiments described with 
reference to FIG. 11. 

0170 In FIG.11causer has slid the stylus on the touchpad 
1105 to a position which is mapped to a position that is 
mapped to the wordstem “the'. 
0171 In one embodiment the controller is configured to 
receive a select command and input a wordstem being asso 
ciated with the currently identified candidate in response 
thereto. 

0172. In FIG. 11d a user has released the stylus from the 
touchpad 1105 and the controller has input the wordstem 
“the which is displayed in the text area 1110. 
0173 It should be noted that even though the embodi 
ments above referring to FIG. 11 have been described as 
having mapped positions on the touchpad 1105 to the display 
1103 it is also possible to use the touchpad to control a cursor 
which is moved over the display 1103 on which a keypad 
and/or a set of candidates are displayed. 
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0.174 FIG. 12 shows an alternative apparatus 1200 
according to the teachings herein. It should be noted that Such 
an apparatus can be any apparatus capable of receiving text 
input. 
0.175. The apparatus has a display 1203 and an optical 
input device such as a camera 1230. Also shown in FIG. 12 is 
a paper 1220. 
0176 A controller (not shown) is configured to receive 
input from the camera 1230 and to detect any movements or 
gestures made over the paper. The controller is configured to 
interpret these movements as control signals. 
0177. By taking pictures of the paper the controller can 
determine if any movements have been made identifying a 
position on the paper 1220. 
0.178 The controller is further configured to interpret the 
position indication on the paper as a position indication for 
content being displayed on the display 1203. 
0179 This provides for an apparatus using a paper as an 
alternative to a touchpad. 
0180. The input of text is achieved analogously as has 
been described in connection to the embodiments referring to 
FIG 10. 

0181 FIG. 12a shows an apparatus 1200 where a 
QWERTY style keypad 1204 is displayed on the display 
12O3. 

0182. In FIG. 12a a user is pointing on a position on the 
paper 1220 which is mapped to a position on the display 1203 
corresponding to a key 1204a of the displayed keypad 1204 
with a stylus 1240. Said key 1204a is associated with a letter 
and the controller is further configured to display a set of 
candidates which are associated with wordstems starting with 
the letter being associated with the identified key. 
0183 In one embodiment the candidates are arranged 
around a projected touch point. In this example embodiment 
the candidates are displayed around the mapped or indicated 
position on the display for the virtual key being touched. 
0184. In FIG.12b a user has touched on the paper 1220 in 
a position that is mapped to the key being associated with the 
letter t. The controller has displayed a set of candidates in 
response thereto. The candidates are associated with the 
wordstems “tac', “tol, “te, “the, “thi’ and “t. In this 
example six candidates are displayed, but as has been 
described the number of candidates that are displayed depend 
on a number of design and runtime criteria. 
0185. It should be noted that all candidate possibilities 
described with reference to the embodiments above are pos 
sible to be implemented in the embodiments described with 
reference to FIG. 12. 

0186. In FIG. 12c a user has slid the stylus over the paper 
1220 to a position which is mapped to a position that corre 
sponds to a candidate that is associated to the wordstem “the'. 
0187. In one embodiment the controller is configured to 
receive a select command and input a wordstem being asso 
ciated with the currently identified candidate in response 
thereto. 

0188 In FIG. 12d a user has released the stylus from the 
paper 1220 and the controller has input the wordstem “the 
which is displayed in the text area 1210. 
0189 In one embodiment the controller is further config 
ured to determine the distance of stylus, finger or other point 
ing implement 1240 from the paper 1220 and to determine 
whether a pressing action is being exerted by a user. 
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0190. In such an embodiment the controller can differen 
tiate between touching and pressing analogously as has been 
described above with reference to FIG. 10. 
0191 In one embodiment the apparatus is further config 
ured with a projector (not shown). The controller is config 
ured to display a keypad 1204 using the projector. By placing 
the paper 1220 in the projection area a view of the keypad 
1204 can be aligned with positions on the paper 1220 mapped 
to the displayed content so that a user is given a visual guid 
ance of where to put the stylus. 
(0192 FIG. 13 shows an alternative apparatus 1300 
according to the teachings herein. It should be noted that Such 
an apparatus can be any apparatus capable of receiving text 
input. 
0193 The apparatus comprise a display 1303 and a control 
input means 1340. The control input means comprise a 
motion detector (not shown). Motion detectors are commonly 
known in the prior art so no further description of its internal 
function will be given here. In FIG. 13 the control input means 
are only shown once with arrows indicating that it is commu 
nicating with the apparatus shown. This is merely for illus 
trative reasons. 
0.194. A controller is configured to display a keypad 1304 
comprising a plurality of keys on said display 1303. At least 
one of the keys 1304a is associated with a letter. The control 
ler is configured to display a cursor 1345 on the display, see 
FIG. 13. 
0.195 The controller is configured to receive motion sig 
nals from the motion sensor and to interpret these as cursor 
control signals. 
0196. This offers a user a possibility to control the cursor 
by moving the control input means. 
0.197 A controller is further configured to display a set of 
candidates which are associated with wordstems starting with 
a letter being associated with an identified key. 
(0198 In FIG. 13b a user has positioned the cursor 1345 
over a key 1304a in the displayed keypad 1304 identifying the 
key 1304a. In this example the key 1304a is associated with 
a letter t and the controller has displayed a set of candidates 
in response thereto. The candidates are associated with the 
wordstems “tac”, “tol, “te, “the, “thi’ and “t. In this 
example six candidates are displayed, but as has been 
described the number of candidates that are displayed depend 
on a number of design and runtime criteria. 
0199. In one embodiment the candidates are arranged 
around a projected touch point. In this example embodiment 
the candidates are displayed around the virtual key over 
which the cursor has been positioned. 
0200. It should be noted that all candidate possibilities 
described with reference to the embodiments above are pos 
sible to be implemented in the embodiments described with 
reference to FIG. 13. 
0201 In FIG. 13c a user has positioned the cursor over a 
candidate that is associated to the wordstem “the'. 
0202 In one embodiment the controller is configured to 
receive a select command and input a wordstem being asso 
ciated with the currently identified candidate in response 
thereto. 
0203. In one embodiment the controller is configured to 
interpreta received motion signal representing a specific ges 
ture as a select command. In such an embodiment a user can 
select a candidate by shaking the control input means 1340. 
0204. In one embodiment the control input means 1340 
comprises a select key (not show) and the controller is con 
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figured to receive an input from the select key and to interpret 
the input as a select command. 
0205. In FIG. 13d a user has pressed the select key and the 
controller has input the wordstem “the' which is displayed in 
the text area 1310. 
0206 FIG. 14 shows an alternative apparatus 1400 
according to the teachings herein. It should be noted that Such 
an apparatus can be any apparatus capable of receiving text 
input. 
0207. The apparatus 1400 has a display 1403 and a keypad 
1404. In one embodiment the keypad 1404 is a QWERTY 
style keypad. 
0208. A controller (not shown) is configured to receive 
input identifying or referring to a key. The input is generated 
by a user pressing or tapping on a key 1404a of the keypad. At 
least a plurality of the keys of the keypad 1404 are associated 
with a letter. 
0209. In one embodiment the keypad 1404 comprise touch 
sensitive keys. Such keys are capable of sensing if a key is 
touched or not without the key being pressed. In the following 
example there will be no distinction being made between 
touching a touch sensitive key and pressing a key. 
0210. In the example embodiment of FIG. 14a the key 
associated with the letter ‘e’ is pressed. 
0211. The controller is further configured to display a set 
of candidates relating to the identified letter in response to 
receiving the input. In one embodiment as described above, 
the candidates are associated with a word or wordstem Such as 
a prefix or suffix starting with the letter identified. 
0212. In one embodiment the candidates are arranged 
around a projected touch point for the physical keys that are 
mapped to positions on the display. In this example embodi 
ment the candidates are displayed around the mapped posi 
tion on the display corresponding to the key being touched. 
0213. In one embodiment a set of six candidates are shown 
for the identified letter, see FIG. 14b. As a QWERTY style 
keypad Surrounds most keys (except the edge keys) with six 
other keys it is easy and intuitive to map the candidates to the 
Surrounding keys. 
0214. In this example the candidates “ex”, “est”, “en', 
“ed”, “es” and “e' are displayed. As is described above the 
candidate marked 'e' is associated with a second set of 
candidates. 
0215. The controller is further configured to receive a 
select command of a candidate and in response thereto input 
the associated wordstem. 
0216. In FIG. 14c a user has pressed on the key 1404b 
marked 4 which is mapped to the candidate associated with 
“est' which has been input and is displayed on the display 
1403 in FIG.14d. 
0217. In a further embodiment the controller is configured 

to display a further set of candidates for a candidate in the 
same way as has been described in relation to the embodi 
ments above. 

0218. In one embodiment the controller is configured to 
differentiate between a key press and a touch of a physical 
key. In Such an embodiment a select command is input by 
pressing a key. In an alternative such an embodiment a select 
command is input by releasing a key. 
0219. In such an embodiment the controller is configured 
to input a letter associated with said pressed key if it is pressed 
and to input a wordstem associated with a candidate if the 
corresponding keys are merely touched. 
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0220. This allows a user to input letters in the common 
way by pressing keys and to input wordstems, word comple 
tions or word predictions by touching on the keys or floating 
over them. This provides for the same Swift, simple and easy 
way of inputting text as has been described for the embodi 
ments having a touch display. 
0221. In one embodiment compatible with all described 
above a controller is configured to display a candidate set 
associated with a key or a candidate after the controller has 
determined that the input has been resting on top of the key or 
candidate for a time period being longer than a pre-deter 
mined threshold time limit. 
0222. In such an embodiment a candidate set will be dis 
played for a virtual key being associated with a letter if the 
user touches on the virtual key and allows the stylus to rest on 
the virtual key for a time period. 
0223) In one embodiment a pressure sensitive input device 

is utilized. Examples of Such pressure sensitive input devices 
are pressure differentiated touch displays, touch pads and 
keypads. The key feature of such input devices is as skilled 
readers will realize that they are capable of providing differ 
ent input depending on the pressure applied to them. 
0224. In one such embodiment the selection of a candidate 
is effected by a user through applying additional pressure 
over the candidate. 
0225. In one alternative that may be combined a controller 

is configured to receive an input representing an elevated 
pressure level and in response thereto display a set of candi 
dates associated with the current position of the input. In such 
an embodiment a user is able to cause the controller to display 
a candidate set by pressing harder on a letter or a candidate. 
0226. Using pressure sensitive and differentiating input 
devices such as these have the advantage that the input can be 
made quick as no timing issues are dealt with. 
0227. In one embodiment an ITU-T keypad is utilized 
(ITU-T is a standardization body for the International Tele 
communication Union). 
0228. In one embodiment an apparatus comprises a touch 
display and the keypad is a virtual keypad displayed on the 
touch display. 
0229. A normal ITU-T keypad comprises 12 keys as is 
commonly known. Of these twelve keys eight are associated 
with characters. This leads to that a press on a key is ambigu 
ous as to which character should be input. 
0230. In one embodiment a controller is configured to 
receive multitap input for a key which key is associated to a 
plurality of characters and the multitap identifies one of these 
characters. The number of taps correspond to the order in 
which the character is displayed on the key. 
0231. In one embodiment the characters associated to each 
key are further associated with a direction on their corre 
sponding key. In one embodiment a character can be associ 
ated to no direction. A controller is configured to receive a 
direction indication for a key, said key being associated with 
a plurality of characters, said direction indication identifying 
a character being associated with that direction. In one 
embodiment the characters are displayed in a row where a 
keypress without direction identifies the middle character, a 
keypress indicating left identifies the left character and a 
keypress indicating right identifies the right character. In one 
embodiment a keypress indicating up identifies the second 
character, a keypress indicating down identifies the third char 
acter if four characters are associated with the key, a keypress 
indicating left identifies the first character and a keypress 
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indicating right identifies the fourth character if four charac 
ters are associated with the key and if only three characters are 
associated with the key a keypress indicating right identifies 
the third character. 
0232. In an example according to this embodiment the 
characters a, b and 'c' are each associated with a key. In 
this example a is associated with left, b is associated to no 
direction and 'c' is associated with right. A user presses on the 
key and slides or tilts to the left indicating a left direction. The 
controller receives 'a' in response thereto. A user presses on 
the key and releases indicating no direction. The controller 
receives 'b' in response thereto. A user presses on the key and 
slides or tilts to the right indicating a right direction. The 
controller receives 'c' in response thereto. 
0233. The controller is configured to display a candidate 
set in response to receiving input identifying a character. 
0234. In one embodiment the candidates are displayed in 
order so that they are mapped to the keys of the keypad. In one 
embodiment the mapping for the key being associated with 
the number 5 is effected so that a press on the “5”-key causes 
the controller to input the identified character for which the 
candidates are displayed. A press on one of the other keypad 
keys will cause the controller to input the corresponding 
candidate. 
0235. In one embodiment a controller is configured to 
receive a double press or in an alternative embodiment a long 
press on a key and in response thereto display a further set of 
candidates being associated with a candidate associated with 
the key which was double or long pressed. 
0236. In one embodiment a navigation input key Such as a 
joystick or four or five-way key is used to navigate between 
the candidates. 
0237. In one embodiment the candidates are displayed 
while the key is pressed. 
0238. In one embodiment where at least one key is asso 
ciated with a plurality of letters the candidates provided are 
based on a prediction of the selected key or keys. One 
example is where an apparatus has an ITU-T keypad and the 
user has previously tapped on the keys 2 and 6. As a 
controller receives input that the key 3 is identified the 
controller displays a set of candidates based on a prediction of 
the three keys. Generation of Such prediction candidates 
using a predictive text engine is commonly known albeit not 
its use in a combination with an input method as has been 
disclosed herein. The candidates displayed “and”, “cod’. 
“2nd”, “ame”, “bod”, “cof, “ane”, “coe' and “boe'. Should 
there not be enough space to display all candidates some 
candidates are arranged in a second set of candidates. 
0239. The size of the keypad used provides different 
advantages. A smaller keypad gives fewer starting points and 
allows a user to quickly find a starting point with a minimum 
of movements. A larger keypad allows for shorter paths to the 
wanted wordstem as the available candidates are distributed 
on more keys. 
0240 FIG. 15 shows an apparatus 1500. It should be noted 
that the apparatus 1500 can be any apparatus capable of text 
input. 
0241 The apparatus 1500 has a display 1503 and a keypad 
1504. The keypad 1504 in this example is of the type ITU-T. 
0242. In FIG. 15a a user has pressed on a key 1504a 
marked “4”. This key is traditionally associated with a plu 
rality of letters and in this example the letters g. hand i. 
In this example the user has only pressed once and so candi 
dates associated to the letter g are displayed adjacent a 
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projected touch point for the key 1504a, see FIG. 15b. The 
candidates which in this embodiment are 8 are all mapped to 
each a key of the keypad so that the middle key is mapped to 
the center candidate—in this example being the letter g’. In 
this example the candidates are 'good', 'get', 'going. 
“give”, “g”, “great”, “go” and “got'. 
0243 As a user presses on a key 1504b marked '3” the 
candidate being in a position on the display that is mapped to 
that location is input to the text area 1511. 
0244 FIG. 15d shows the apparatus after a user has 
pressed three times on the key marked “4”. In this example 
candidates being associated to the third letter associated with 
that key are displayed. In this example the candidates are “it’. 
“in”, “its”, “into”, “it”, “if”, “is” and “important”. These 
candidates can be selected by pressing on the corresponding 
key. 
0245. It should be understood that the embodiments 
described with reference to FIG. 15 can be combined with the 
embodiment described with reference to FIGS. 4, 5, 6, 7, 8 
and 9. 
0246. In all embodiments described hereina user is able to 
input a word or wordstem using a single and simple touch 
gesture. By always displaying the candidates in the same 
place and order a user will be able to learn which gestures 
correspond to which wordstem or in other words which 
sequence of strokes will result in which wordstem. This pro 
vides for an input method resembling Stenography where a 
user inputs words or wordstems by a series of simple strokes. 
0247 Tests have shown that this is very easy to learn and 
to understand. 
0248. A dictionary of 200 wordstems has proven to be 
ample to provide a high Success rate for finding the wanted 
candidate within only two strokes in a gesture. In other words 
to present the wanted candidate within the first set or the 
further set of candidates. 
0249. The method is easy to learn as each part or stroke of 
a complete gesture is explained and the available options for 
proceeding are displayed to the user in close proximity to the 
stylus used. 
0250 In the examples above the candidates have been 
disclosed to be words, wordstems, combination of words, 
names etc. It should be noted that the teachings herein can be 
applied to all sorts of characters and character Strings. 
0251. In one embodiment a candidate may be a punctua 
tion mark or combination thereof. In Such an embodiment a 
user would be able to input emoticons popularly referred to as 
Smileys by pressing on a key associated with punctuation 
marks such as “... ... : or : ... , , , . Or . . 
0252. An emoticon is a combination of characters that 
resemble a drawing of a person expressing a certain mood. 
For example the combination “:) is used to illustrate happi 
ness and the combination :( is used to illustrate sadness. 
0253) In one embodiment a candidate may be a combina 
tion of control characters. In one such embodiment a candi 
date may be a combination of control characters and other 
characters. In such an embodiment a user would be able to 
input the character string ". . . . The character indi 
cates a line feed and a carriage return meaning that an editor 
receiving it skips to a new line and starts at the beginning of it. 
In one example this character String is a candidate for a key 
associated with the character ... A user wanting to write a 
letter or other message and having input “Dear John” would 
then be able to easily add the comma and insert an empty line 
before starting to write the message body by making a simple 
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gesture starting in a key being associated with ... If we 
assume that the user continues inputting “It was nice to see 
you.’’ the resulting input would look like: 

“Dear John, 
0254. It was nice to see you.” 
0255. In one embodiment adapted for input of complex 
characters such as Katakana or Hiragana or similar characters 
used in Chinese, Japanese or Korean the keypad is associated 
with a basic stroke and the candidates are Supplemental 
strokes that can be combined to form a character, either a 
partial character or a complete character. 
0256 In one embodiment a controller is configured to 
receive and store strings as candidates for a specified charac 
ter. In Such an embodiment a user selects a key and a letter or 
character being associated with that key and inputs one or 
more candidates for that letter or character. 
0257. In one embodimenta controller is further configured 
to receive display settings for a candidate, which display 
settings indicate where or in what order the candidate is to be 
displayed. 
0258. In one embodiment a controller is configured to 
receive touch input identifying a candidate followed by a drag 
and drop action rearranging the candidate and storing the new 
arrangement. In Such an embodiment a user is able to rear 
range the candidates by dragging and dropping them. 
0259. In an example embodiment according to the 
embodiments above a user is able to select the ... input a 
candidate ". . . and arrange it on the lower-left corner of 
the key. To input the string a user starts on the , and slides 
left-wise down and releases. This gesture resembles a large 
comma and so is easy to remember. 
0260. In one embodiment a controller is configured to 
receive instructions by user input to assign a candidate form 
one letter to another. In one embodiment a user issues these 
instructions by dragging and dropping one candidate from a 
set for a letter to another letter. 
0261. It should be noted that the candidates stored for a 
letter does not need to have that letter as an initial character. 
0262 FIG. 16 shows an apparatus 1600 according to the 
teachings herein. It should be noted that Such an apparatus is 
not limited to a mobile phone, but can be any apparatus 
capable of receiving text input. 
0263. The apparatus 1600 has a touch display 1603 on 
which a virtual keypad 1604 is displayed. The virtual keypad 
1604 comprises a virtual key 1604b which in this embodi 
ment is associated with a binding function. 
0264. A controller is configured to receive input identify 
ing the bind key 1604b and to execute the binding function in 
response thereto. 
0265. The binding function’s purpose is to bind two word 
or words stems together. 
0266. In one embodiment a controller is configured to 
parse the input text for a separating space character and 
removing it. In one embodiment the last input space character 
is removed. In one embodiment the left-most space character 
is removed. In one embodiment the right-most space charac 
ter is removed. 
0267 In one embodiment the controller is configured to 
perform the parsing from left to right. 
0268. In one embodiment the controller is configured to 
perform the parsing from right to left. 
0269. In one embodiment the controller is configured to 
perform the parsing from up to down. 
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0270. The direction is in one embodiment dependant on an 
input language used. 
0271 The space character to be removed is highly depen 
dant on issues such as language input methodology. For 
example, for an implementation for English the right-most 
space character could be removed for and for an implemen 
tation for Arabic the left-most character could be removed. 
0272. In one embodiment a controller is configured to 
receive input events and to maintain these events in a memory 
structure such as a stack. In one Such embodiment a controller 
is configured to traverse the stack and remove an event being 
associated with a space character. In one embodiment the 
input events are associated with a character string (possibly 
being of length 1) not being a space character. In Such an 
embodiment the stack contains words or other text strings 
which are displayed with interleaving space characters. In 
Such an embodiment a controller is configured to traverse the 
stack and to combine two events into one. 
0273. In one embodiment a controller is configured to 
parse the text to find the first space character. In one embodi 
ment the direction of parsing depends on the language used. 
0274 FIG. 16a shows an example where the user has input 
the words “do” and “able' which are separated with a space 
character. As the user presses on the virtual key 1604b the 
controller is configured to execute the binding function and it 
removes the space character separating the two words and 
displays the resulting text string in the display area 1611. The 
resulting text string is now “doable' as can be seen in FIG. 
16b. 
0275 FIG.16c shows an example text string representing 
a longer word. The String used in this example is "He ming 
way”. In one embodiment the wordstems have been input 
using an input method according to the above described 
embodiments. 
0276 By repeated pressing on the bind key 1604b the 
controller repeatedly executes the binding function. FIG.16d 
shows the displayed view after a total of four presses on the 
bind key generating the intermediate resulting text strings: 
“He m in gway'->“He m in gway'->“He mingway'->"He 
mingway'->“Hemingway'. FIG.16d shows the result. 
0277. In another example for the Swedish language the 
string is “utrikes politik”. Repeated pressing on the bind key 
generates the results “Utrikes pol i tik’->“Utrikes pol 
itik”->“Utrikes politik”->“Utrike spolitik”->“Utrikespoli 
tik’->''Utrikespolitik” meaning foreign exchange politics. 
0278 Swedish along with languages such as Hungarian, 
Tagalog (Philippines), Turkish and Finnish are agglutinative 
languages. Words in Such languages are constructed by mor 
phemes or word stems that are commonly used in that lan 
guage. This characteristic of Such languages makes them 
highly Suited for input using the teachings herein. 
0279 Japanese is another example of agglutinative lan 
guages where characteristics and deflections of a word Such 
as negation, past tense, casuality and passive voice are added 
to the basic form. 
0280. It should be noted that also fusional langages, such 
as German, and isolating languages, such as Vietnamese and 
classical Chinese, find use of the teachings herein as Such 
languages also comprise construct using commonly used 
wordstems and because the teachings herein are also directed 
at inputting complete words either directly or by completion. 
0281. In one embodiment the controller is configured to 
continue parsing for a space character as long as a match for 
the resulting word is found in a dictionary database. 
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0282. It is thus possible to bind the wordstems together in 
steps such as “utrikes politik” saving some keypresses. 
0283. It should be noted that even though the examples 
having been described above with reference to FIGS. 4 to 16 
have been given with a QWERTY-style keypad it should be 
understood that it is also workable with other types of key 
pads. 
0284 FIG. 17 is a flow chart showing a method according 
to the teachings herein. 
0285. In an initial step a controller receives input identi 
fying a letter and a touch point, possibly a projected touch 
point 1710. In response thereto a set of candidates are gener 
ated in step 1720 and displayed around a touchpoint, possibly 
a projected touch point in step 1730. The controller receives 
further input identifying a candidate in step 1740 and inputs 
the candidate as text input 1750. 
0286 The various aspects of what is described above can 
be used alone or in various combinations. The teaching of this 
application may be implemented by a combination of hard 
ware and Software, but can also be implemented in hardware 
or software. The teaching of this application can also be 
embodied as computer readable code on a computer readable 
medium. It should be noted that the teaching of this applica 
tion is not limited to the use in mobile communication termi 
nals such as mobile phones, but can be equally well applied in 
Personal digital Assistants (PDAs), game consoles, media 
players, personal organizers, computers or any other appara 
tus designed for text input. 
0287. The teaching of the present application has numer 
ous advantages. Different embodiments or implementations 
may yield one or more of the following advantages. It should 
be noted that this is not an exhaustive list and there may be 
other advantages which are not described herein. For 
example, one advantage of the teaching of this application is 
that a user will be able to input words and wordstems using 
only a few simple and Swift gestures. As a user learns the 
paths for the different candidates the user will be able to use 
the input method described herein as a digital Stenography. 
0288 Although the teaching of the present application has 
been described in detail for purpose of illustration, it is under 
stood that Such detail is solely for that purpose, and variations 
can be made therein by those skilled in the art without depart 
ing from the scope of the teaching of this application. 
0289 For example, although the teaching of the present 
application has been described in terms of a mobile phone, it 
should be appreciated that the teachings of the present appli 
cation may also be applied to other types of electronic 
devices, such as media players, palmtop computers, laptop 
computers, desktop computers, game consoles, electronic 
dictionaries and the like. It should also be noted that there are 
many alternative ways of implementing the methods and 
apparatuses of the teachings of the present application. 
0290. It should also be noted that the teachings herein can 
be utilized and practiced on input means commonly known 
for assisting handicapped persons. Such input means usually 
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comprise a pointing device and a display which will then take 
the role as the stylus and the display of this application. 
0291. Features described in the preceding description may 
be used in combinations other than the combinations explic 
itly described. 
0292 Whilst endeavouring in the foregoing specification 
to draw attention to those features of the invention believed to 
be of particular importance it should be understood that the 
Applicant claims protection in respect of any patentable fea 
ture or combination of features hereinbefore referred to and/ 
or shown in the drawings whether or not particular emphasis 
has been placed thereon. 
0293. The term “comprising as used in the claims does 
not exclude other elements or steps. The term “a” or “an as 
used in the claims does not exclude a plurality. A unit or other 
means may fulfill the functions of several units or means 
recited in the claims. 

1. An apparatus, such as a mobile phone, comprising a 
touch display and a controller, wherein said controller is 
arranged to: 

display a virtual keyboard, such as a QWERTY-style key 
board, comprising the alphabetical characters, one 
alphabetical character being associated with one virtual 
key: 

receive input referring to a string comprising at least one 
character; 

displaying at least one candidate in a location on said 
virtual keyboard abutting a next key, wherein said next 
key being associated with a next character, and 

receive input selecting said at lest one candidate for input. 
2. An apparatus according to claim 1, wherein said at least 

one candidate being related to said next character in that the 
candidate includes said at least one character being conju 
gated with said next character. 

3. An apparatus according to claim 1, wherein said select 
ing input includes an input touching said next key. 

4. An apparatus according to claim 1, wherein said candi 
date is being displayed not being a part of the space bar of the 
virtual keyboard. 

5. An apparatus according to claim 2, wherein said at least 
one candidate is a completion of a word being input taking 
into account the previous input characters. 

6. An apparatus according to claim 1, wherein said at least 
one candidate is associated with a direction and wherein said 
selecting input includes a direction indication wherein said 
controller is configured to select a candidate accordingly, said 
direction being associated with said candidate. 

7. An apparatus according to claim 1, wherein said at least 
one candidate is based on previous input. 

8. An apparatus according to claim 1, wherein said control 
ler is further arranged to display said at least one candidate at 
a position offset from said key and to interpretany touch input 
as having an offset position wherein the offsets are equal. 
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