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USER INTERFACE FOR FACILITATING CHARACTER INPUT

BACKGROUND

160011  The emergence and popularity of mobile computing has made
poriable electronic devices, due o their compact design and light weight, a slaple
in today's marketplace. In addition, many of these poriable alecironic devices
include a touchscreen display device configured to detect the location and
presence of a users desired touch input. For example, a user's finger or a
passive object, such as a sivlus, may come into physical confact with the
iouchscreen display so as to register as an input at said location. Furthermore,
some poriable electronic devices include an on-screen virtual keyboard for

enabling character input on the touchscreen display by the user.

BRIEF DESCRIFPTION OF THE DRAWINGS
{60021 The fealures and advantages of the inventions as well as additional
features and advantages thereof will be more clearly understond hereinafter as a
result of a detailed description of parlicular embodiments of the invention when

taken in conjunction with the following drawings in which:

8003} FIGS. 1A — 1C are three-dimensional perspective views of a
computing device implementing the user interface according {o an example of the

prasent invantion.

00041  FIG. 2 is a simplified block diagram of the computing device

incorporating the user interface according to an example of the present invention.

(60057  FIG. 3 is a graphical llustration of the user interface according 1o an

exampie of the present invention.

[8006] FIG. 4 is a flow chart of the processing steps for facilitating
character input on the user interface in accordance with an example of the

presant invention.
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DETAILED DESCRIPTION OF THE INVENTION

(0007} The following discussion is directed lo various embodiments.
Although one or more of these embodiments may be discussed in detall, the
embodiments disclosed should not be interpreted, or otherwise used, as limiting
the scope of the disclosure, including the claims. In addition, one skilled in the art
will undersiand thal the following description has broad application, and the
discussion of any embodiment is meant only to be exemplary of that
embodiment, and nol intended to intimate that the scope of the disclosurs,

including the claims, is limited {0 that embodiment.

[0008] Computing devices which lack physical keyboard such as some
iablet personal computers and handheld devices, are inefficient and cumbersome
for rapid characler input. The virtual keyboard generally occupies most (i.e. more
than half) of the display screen via the full graphical layout of the QWERTY
kevboard. As such, the viewable area not including the virtual keyboard is
reduced so as {0 cause an inconvenience to the user. Sl further, the long
distance beiween some characters on the virtual keyboard {e.g. characters "a"
and "p") serves o increase the length of time for multiple character input during
one-hand use of the portable compuling device. Accordingly, there is a need in

the art for a mors robust and useful character input method.

{80091 Embodiments in accordance with the present invention provide an
improved user interface for facilitating character input on a computing device.
According o one example, the user interface is represented as a small square-
shaped graphical interface configured to capture all alphanumeric character input
without the use of a standard kevboard, physical or virtual. In addition, the user
inferface provides a list of predicted words for user selection prior o the user

completing character input for the desired word.

[00010] Referring now in more detail to the drawings in which like numerals
identify corresponding parts throughout the views, FIGS. 1A — 10 are a three-
dimensional perspeciive views of a compuling device implement the user
inferface according {0 an example of the present invention. As shown in FiG. 1A,

a computing device 100 includes a housing 105 for accommodating a display unit
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110, Here, the compuling device 100 is represented as & tablel personal
computer. The display unit 110 includes a touch-enabled surface 116 configured
o display a graphical user interface 123 for facilifating character input. The
iouch-enabled display unit 110 includes electrical wiring adapted {o provide
graphical display to a user on a contact surface side 1168, As shown, the
background viewing area 122, or the area nol encumbered or blocked by the
graphical user interface 123, is substantial and much larger than the area that
would be available if a full virtual keyboard was utiized,  Similardy, FiG. 1B
depicts a converiible laptop computer as the computing device in accordance
with an exampie of the present invention. In particular, the compuling device 100
includes a base housing 108 having an input means such as a physical keyboard
107, and a display housing 105 for encompassing a touch-enabled display unit
110. Morsover, a stylus 119 may be used as an inpul device for physically
contacting a touch surface 118 or the user interface 123 of the display unit 110
Again, the remaining viewable area 124 not obstructed by the user interface 123
is large enough for the user 1o visualize and interact with other background
cbjects showing on the display unit 110. In the present example, the display
housing 105 is configured 1o rotate and fold downward from an upright position

with respect to the hase housing 108 via a hinge pivot assembly 113.

[80011] FiG. 1C depicts another computing device incorporating the
graphical user interface in accordance with an exampile of the present invention.
As shown here, the computing device 100 is represenied as an all-in-one
personal computer. As in the previous embodiment, the computing device 100
includes a housing 105 for accommodaiing a display unit 105, In addition, the
computing device includes allernate input mechanisms such as a keyboard 120
and a mouse 125, The display unit includes a fouch surface 116 configured to
display the user interface 123 of the present example. Here, the user inferface is
also configured to display a pop-up word predictor area 126 that displays a list of
candidate words for sslection by the user. As shown in these examples, the user
inferface 123 may be positionad in any area (i.e. center, botiom leff, bottom left)
of the touch-enabled surface of the display unit 110.
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[80042] FIG. 2 is a simplified block diagram of the compuling device
incorporating the user interface according to an example of the present invention.
As shown in this example, the system 200 includes a processing unit 224
coupled to a display unit 210, a graphical user interface 205, and a computer-
readable storage medium 211, The processor 224 represents a central
processing unit configured 1o execute program instructions.  Display unit 210
represents an electronic visual display or {ouch-sensitive display configured io
display images and the graphical user interface 208 for enabling interaction
between the user and the computing system 200. More particularly, the user
inferface 205 is configured 1o accept ouch input 202 from a user for facilitating
entry of alphanumeric character info the computing system 200, According to
one example, the alphanumeric characters input by the user may inciude set of
numbers 0 to 9 and lefters from A to Z. In addition, the user interface 205 of the
present example may accept symbols, punctuation marks, or the like. Slorage
medium 211 represents volatile storage {e.g. random access memory), non-
volatile slore {e.g. hard disk drive, read-only memory, compact disc read only
memory, flash sforage, elc.), or combinations thereof. Furthermore, slorage
medium 211 includes software 213 that is executable by the processing unit 224
and, that when executed, causes the processing unit 224 {o perform some or all

of the funclionality described herein.

(000131 FIG. 3 is a graphical illustration of the user interface according {0 an
example of the present invention. Examples of the present invention define four
separate and distinct areas in the user interface for facilitating character input -
word input display area 307, character input area 309, touch input area 311, and
word predictor area 304. According one example, a word input display area 307
is configured 1o display the string of characters that have been input from user.
The character input area 308 is configured {¢ display a single character which is
{0 be input or appended {0 other characters currenily displayed in the word
display area 307. As shown in the present example, the desired character "A” is
input and appended {o the character siring “Dr” to form a new character string
‘Dra” within the word display area 307. Still further, the character input area 309

may be further configured o accept drawing input from a user for a particular
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WO 2012/054062 PCT/US2010/053850
-5

character. For instance, the user may draw the letter A" as indicated by the
drawing patiern 313 and have the letler “A” displayed within the character input
area 309, According to one exampie embodiment, the characler input area may
also recognize gesture input from user using multiple touching points.  For
exampie, upward movement of two touching points {e.g. fingers) in the characler
display area 309 may cause the dispiayed character to change {0 an uppercase
character, and similarly, downward movement of two touch points may cause the
displayed character to change o a lowercase character. Siill further, horizontal
movement of mulliple touch points in the character display area may create a

backspace or keyboard space (i.e. blank character) input.

[00014] The touch input area 311 represenis a vertical touching area
configured to recognize vertical touch movement (indicated by arrow 314} from a
user via physical contact or from a digitizer pen, stylus, mouse drag, or the like.
According o one example, vertical touch movement within the touch input area
311 will cause the character displayed in the character input area 309 {o change
based on the particular touch inpul. For example, upward movement may cause
the displayed character to change fo the next seguential character, while
downward movement may cause the displayed character 0 change o the
previous character. Furthermore, a word predictor area 304 is configured o
display a candidate word list 302 capable of selection by the user based on the
word 308 currently displayed in the word input display area 307, Still further, the
word prediclor area is configured o display only after at least two desired
characters have been inpul into the user interface and shown in the word input
display area 307. Upon receiving al least two desired characters, the candidate
word list 302 “pops up” above the word input display area 307 and includss at
least one word for selection by the user. Though the word predictor area 304 is
shown as above the word input display area, the word predictor area may also
appear below the character inpul area 309 or any other area within the proximity
of the user interface. As shown in the present example, the candidale word list
302 of predictor area may include words that maich the currently displayed word
308 at the beginning of the candidate or predicted word {work 305a)}, the middle
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of the predicted word {word 305b), or at the end of the predicted word {word
305¢).

[00018] FIG. 4 is a flow charl of the processing steps for facilifating
character input on the user interface in accordance with an example of the
present invention. in step 402, a touch input is received in either the touch input
area or the characler display area from a user for entering a desired
alphanumeric characler. I a vertical touch movement is detected in the touch
input area via a digitizer pen, stylus, or mouse drag, the character displayed in
the character display area is manipulated. For example, an upward touch
movement may cause the displayed character to change lo the previous
character, or a downward fouch movement may cause the displayed character to
change io the next character. That is, if the displayed character is "B", an upward
touch movement may change the displayed character to "A" {~ 1), and a
downward touch movement may change the displayed character to "C" {(+1).
However, this process is simply one example as these aclions may aiso be
reversed {i.e. downward movement for previous character and upward movement
for next character). In addilion, vertical touch movement may also enable a
continucus scrolling action through all the available characters. If the physical
touch is a drawing input within the character input area, then the processing unit
enters the displayed characler intc the character input area after the drawing
pattem is analyzed and recognized as a characler. Such character identification
and analysis may be accomplished via character recognition software running on
the processing unit. In each case, upon releasing the touch input (i.e. drawing or
gesture input), the displayed characler is registerad by the processing unit as the
desired character and appended to the word or character string displayed in the
word input area in step 406, Next, in step 408, the processing unit determines if
mulliple characters, or al least two characters, have been enfered by the user
and included in the word input area. If 50, then in step 410, a word predictor area
appears above the inpul word area and the processing unit populates the word
predictor area with a list of candidate words for selection by the user prior {o the
completing input of the desired word. On the other hand, if less than fwo

characters have been entered, then the candidale list does not populate and the

SUBSTITUTE SHEET (RULE 26)



WO 2012/054062 PCT/US2010/053850
-7 -

word predictor area doss not appear thus lsaving only three inpul areas

displayed on the user interface.

[00016] Examples of the present invention provide a simplified and efficient
one handed character input solution for compuling devices. In addition, many
other advantages are afforded by the user interface of the present examples. For
instance, the graphical user interface represents & much smaller area of the
display screen than a iraditional virtual keyboard, thereby providing a much larger
viswable area on the remainder of the display screen. Stili further, since the list
of candidate words are aulomatically provided on the user interface, the user
does not need {o spell check the candidate words. Similarly, the candidate word
ist of the user interface may offer the user assistance in the proper spelling of a

particular word.

808171 Furthermore, while the invention has been described with respect to
exemplary embodiments, one skilled in the art will recognize that numerous
modifications are possible.  For example, although embodimenis depict as
several computing environmenis and computing devices, the invention is not
fimited therefo. For example, the user interface of the present examples may
operale on a nethook compuler, a smartphons, a projector screen, or any cther

anvironment utilized for touch-based interaction.

[00018]  Furthermore, the arrangement and size of the four areas of the user
interface may vary based on the configuration or size of the display unit.  For
example, the touch input area may appear on the lefl side of the character input
area for lefi-handed users, and the input word area may appear below the
character input area as opposed 1o above as depicted in the figures. Thus,
although the invention has been described with respect {o exemplary
embodiments, it will be appreciated that the inveniion is inlended to cover all

modifications and equivalents within the scope of the following claims.
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WHAT IS CLAIMED i5:

1 1. A method for facilitating input on a touch-enabled device, the

2 method comprising:

3 receiving a touch input within at least one area of a user interface
displaying on the device;

5 determining a single desired character based on the received touch input;

6 displaying the single desired character in a first area of the user interface,

7 appending the desired character to an input word siring; and
8 displaying the input word string in a second area adjacent o the Tirst area
9 of the user interface, wherein the first area is separate and distinct from the

10 second ares.

1 2. The methed of claim 1, further comprising:

2 predicting at least one word based on the input word string;

[}

selectively displaying the at least one predicted word in a third area
4 adjacent to the first area of the user interface based on the input word string,

(93

wherein the at least one word is displayed after mulliple desired characters

6 have been input by the user.

1 3. The method of claim 2, wherein the step of defermining a desired

2 character further comprises:

3 receiving drawing input from a user in the first area of the user interface;
4 and
5 analyzing the drawing input received in the first area to determine a

6 recognizable character, and
7 registering the recognized character as the desired characier to be

8 appended o the input word string.

1 4, The method of claim 2, wherein the step of determining a desired
2 character further comprises:

3 receiving a gesture input within a fourth area of the user interface;

SUBSTITUTE SHEET (RULE 26)
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manipulating a character displayed in the first area of the user interface
based on the received gesture inpul in the fourth area; and

registering the displayed character as the desired character when the
gesture input is completed.

5. The method of claim 4, wherein a vertical gesture input causes the
displayed character {0 advance o a next sequential character or revertfo a

previous character,

6. The method of claim 2, wherein the predicted word is displayed in
the third area prior 1 the user completing entry of all the desired characlers for a

desired word.

7. The method of claim 8, wherein the third area includes a plurality of
predicled words.

8. A computing device comprising:
a processor,
a display unit coupled {o the processor and configured to display a user
interface, wherein the user interface comprises:
a character display area configured to display a single desired
character;
a touch inpul area adiacent to the character display area and
configured {0 detect and receive gesture input from the user; and
a word display area adjacent {o the character display area and
configured {o display a string of desired characters input by the user.
wherein the character display area is separate and distinct from the touch

input area and the word display area.

9. The computing device of claim §, further comprising:
a word predictor area adjacent {0 the characier display area and
configured {0 display at least one predicted word upon receiving input of at least

two desired characters.
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10, The computing device of claim 8, wherein the character display
area of the user interface is further configured to accept drawing input from a
USer,

11, The computing device of claim 10, wherein the drawing input is

analyzed by the processor (o determine the desired character.

12.  The computing device of claim 8, wherein the processor is
configured to change the desired character displayed in the character display

area based on a gesture input received in the touch input area.

13. A compuler readable storage medium having stored exscutable
instructions, that when executed by a processor, causes the processor to:

receive fouch input for a desired character in at least one area of a user
interface displaying on a portable electronic device;

display one desired character in a first area of the user inferface;

append the desired character {0 a desired word slring, wherein the desired
word string is displayed in a second area of the user interface;

predict at least one desired word based on the desired word string; and

display the at least one predicied word in a third area adjacent to the
second area of the user interface,

wherein the first area is separaie and distinct from the second area and

the third area.

14, The computer readable storage medium of claim 13, wherein the
executable instructions further cause the processor {o:

receive drawing input from a user in the first area of the user interface; and

analyze the drawing input received in the first area fo delermine a
recognizable character; and

register the recognizable character as the desired character o be

appended to the desired word string.

15, The computer readable storage medium of claim 13, wherein the

executable instructions further cause the processor {o:
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3 receive gesture input for the desired character within a touch input area of
4 the user interface;

5 change the character displayed in the first area of the user interface based
¢ onthe received gesture input; and

7 register the displayed character as the desired characier when the gesture

el

input is complefed,

SUBSTITUTE SHEET (RULE 26)



WO 2012/054062 PCT/US2010/053850

174

116

108

FiG. 14

FIG. IC



PCT/US2010/053850

WO 2012/054062

i

¢ OIA

1% Yo

HSHD

\\
/
wwm\\

LIND ONISE3D0Hd0H0IN

P

EEEEIRIRESH I

ved—

02 —

LIND AVIASIT

w007

NN HONROL

/
z07



WO 2012/054062 PCT/US2010/053850

3/4

314

31

FIG. 3



WO 2012/054062

402
N\

DETECT TOUCH N TOUCH INPUT
AREA

404

TOUCHING POINTS No

PCT/US2010/053850

RELEASED?

APPEND DESIRED CHARCTER TO
INPUT WORD

408

MULTIPLE No

CHARACTERS?

410

POPULATE PREDICTED WORD LIST

412

INFUT WORD No

SELECTED?




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2010/053850

A. CLASSIFICATION OF SUBJECT MATTER

GOGF 3/048(2006.01)i, GOGF 3/023(2006.01)i, GO6F 3/041(2006.01)i, GO6K 11/06(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOG6F 3/048; GO6F 3/02; GO6F 17/00; GO9G 5/00; GO6F 3/041; HO4B 1/40

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: input, character, touch, word, string

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2006-0092128 Al (YIPU GAD et al.) 04 May 2006 1,8,10,11
Y See paragraphs[0038]-[0042], figures 6a-7d. 2-7,9,12-15
Y KR 10-2010-0042998 A (NEOMOBIL INC.) 27 April 2010 2-7,9,13-15

See paragraphs[0033]-[0036] .

Y US 2006-0230347 A1l (LG ELECTRONICS INC.) 12 October 2006 4,5,12,15
See paragraphs[0044]-[0046] .

A KR 10-2009-0114054 A (LG ELECTRONICS INC.) 03 November 2009 1-15
See paragraphs[0164]-[0176].

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
29 JULY 2011 (29.07.2011) 02 AUGUST 2011 (02.08.2011)
Name and mailing address of the ISA/KR Authorized officer
' Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, LEE, Hee Bong
. Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8120

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



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2010/053850

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2006-0092128 A1 04.05.2006 CN 1782974 A 07.06.2006
CN 1782974 B 16.06.2010
CN 1782974 GO 07.06.2006
KR 10-2006—0052386 A 19.05.2006
KR20060052386A 19.05.2006
US 2009-073137 A1l 19.03.2009
US 7443386 B2 28.10.2008

KR 10-2010-0042998 A 27.04.2010 KR 10-2010-0043009 A 27.04.2010

US 2006-0230347 A1 12.10.2006 CN 1848052 A0 18.10.2006
EP 1710669 A1 11.10.2006
JP 2006-295901 A 26.10.2006
KR 10-0690775 B1 09.03.2007
KR20060106 193A 12.10.2006

KR 10-2009-0114054 A 03.11.2009 None

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



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

