HANDHELD ELECTRONI C DEVI CE HAVI NG | MPROVED WORD CORRECTI ON, AND ASSOCI ATED
METHOD BACKGROUND OF THE I NVENTION 5 Field of the Invention The invention
rel ates generally to el ectronic devices enploying a text disanbiguation
function, and, nore particularly, to a handheld el ectronic device having

i nproved word correction capabilities. The invention also relates to a

nmet hod of quickly and easily correcting a word being input into a handhel d
el ectroni c device that enploys a text disanbiguation function.
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20  progressively smaller form factors yet have progressively greater numbers of applications and

features resident thereon. As a practical matter, the keys of a keypad can only be reduced to a
certain small size before the keys become relatively unusable. In order to enable text entry,
however, a keypad must be capable of entering all twenty-six letters of the Roman alphabet, for
instance, as well as appropriate punctuation and other symbols.

25 One way of providing numerous letters in a small space has been to provide a “reduced
keyboard” in which multiple letters, symbols, and/or digits, and the like, are assigned to any
given key. For example, a touch-tone telephone includes a reduced keyboard by providing
twelve keys, of which ten have digits thereon, and of these ten keys, eight have Roman letters
assigned thereto. For instance, one of the keys includes the digit “2” as well as the letters “A”,

30 “B”,and “C”. Since a single actuation of such a key potentially could be intended by the user to
refer to any of the letters “A”, “B”, and “C”, and potentially could also be intended to refer to the

digit “2”, the input (by actuation of the key) generally is an ambiguous input and is in need of




1 sonme type of disanbiguation in order to be useful for text entry
purposes. O her known reduced keyboards have included other arrangenents
of keys, letters, synbols, digits, and the |ike. One exanple of a reduced
keyboard is the keypad 24 formng a part of the handheld el ectronic device
4 shown in Figure 1 and described in greater detail herein. Keypad 24 is
what is known as a 5 reduced QAERTY keyboard. In order to enable a user to
make use of the nmultiple letters, digits, and the Iike on any given key in
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20  and immediately released, and provides a second result if the key is pressed and held for a short
period of time.

Another keystroke interpretation system that has been employed is a software-based text
disambiguation function. In such a system, a user typically presses keys to which one or more
characters have been assigned, generally pressing each key one time for each desired letter, and

25  the disambiguation software attempts to predict the intended input. Numerous such systems
- have been proposed. One example of such a system is disclosed in commonly owned United
States Patent Application Serial No. 10/931,281, entitled “Handheld Electronic Device With
Text Disambiguation,” the disclosure of which is incorporated herein by reference. As is known,
many such systems display an output component as the user is typing (pressing keys) that
30  includes a list of possible intended inputs (i.e., what the user intended while typing) that are

generated by the disambiguation software. For example, Figure I shows a display 60 that may




generated by the disanbi guation software. For exanple, Figure 1 shows a
display 60 that may 2 be provided by the di sanbi guation software system
described in the aforenentioned conmonly owned United States Patent
Application Serial No. 10/931,281. As described in greater detail herein,
Figure 1 shows an exenplary output 64 being depicted on the display 60 that
includes a text conponent 68 and a variant conponent 72. The vari ant
conponent 72 includes a default 5 portion 76 and a variant portion 80. The
variant conponent 72 represents a list of possible _intended inputs as
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i nconvenient to the user. h a nethod is needed for el ectronic devices
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20 returning the cursor (item 84 in Figure 3) to the end of the word “us,” (2) deleting the word “us”
through the use of a backspace key, (3) reentry of the word “is” using the disambiguation
software (i.e., depression of the keys that include “i” and “s™), and (4) selection of the word “is”
from the displayed output component that lists the possible intended inputs as determined by the
disambiguation software. This sequence may require as many as six or more keystrokes and/or
25  other input apparatus actuations and, as a result, is time consuming and inconvenient to the user.
Thus, a method is needed for electronic devices that employ text disambiguation software

that simplifies and shortens the procedure required to replace an incorrect word generated by the

disambiguation software.




SUMMARY COF THE | NVENTI ON An i nproved handhel d el ectronic device and an
associ ated nethod provide sinplified replacenent of an incorrect word
generated by text disanbiguation software with a correct word. The nunber
of keystrokes or other input apparatus actuations is reduced, thereby
saving time and 5 avoiding frustration. These and ot her aspects of the

i nvention are provided by a nethod of replacing a first word in a text
conponent di splayed by an el ectronic device, such as a handheld el ectronic
device, that enploys a text ouatlon function, wherein the first word
resulted froma key depredii i SVENHEN v i nput into the
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of 26 f ifirst wovhéhoWwondrheingl repla¢ed) gppshrs at the end of the list of proposed words. In one

embodiment, the method further includes determining whether a trigger has been activated,

wherein the list of proposed words is displayed only if the trigger is determined to have been
activated. The trigger may be a depression of one or more keys or a cursor being placed in
proximity to the first word in the text component for at least a predetermined amount of time.

25 The invention also relates to a handheld electronic device that includes a keyboard having
a plurality of keys, a display, a processor, and a memory. The display displays a current text
component having a plurality of words. Also, the memory stores a plurality of routines
executable by the processor. A first one or more of the routines implements a text
disambiguation function, wherein the text disambiguation function previously caused the display

30 to display a list of proposed words based on a depression of a plurality of the keys. A second

one or more of the routines is adapted to receive an identification of a first one of the plurality of




4 words, cause the display to display the previously generated |ist of
proposed words, receive an indication of a selected one of the proposed
words, and replace the first one of the plurality of words with the

sel ected one of the proposed words in the text conponent. 5 BRIEF
DESCRI PTI ON OF THE DRAW NGS A full understanding of the invention can be
gained fromthe foll ow ng Description of the Preferred Enbodi nents when
read in conjunction with the acconpanying drawings in which: Figurel is a
front view of ap i nproved handhel d el ectronic device in accordance with the
i nvent MBS, %Sqﬂ%%ﬂg‘a&t‘i ‘gsig%ﬁ @Revéﬁl‘élgrgéﬂ?rétﬁg {ifOT RERIPRS) TR &8PEAPC devi ce
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di splay of the handheld elecCtronic device of Figure 1; and Figure 4 is a

f | owc haprds stidhvihegplestadome ofithefpopposed wonsls irc@E ket eampaneitng a word in an out put
provi ded on a display of the handheld el ectronic device of Figure 1
according to the invention. 15 Simlar nunerals refer to simlar parts
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a processorFigare ldpd fignivdawof an gnpryied pndlesdd sleetronds ¢rjcelie acordangmwtithee, and
mﬁthpuﬁwkhﬁ%tation, a mcroprocessor (gP) and is responsive to inputs from

t he i nput apparatus 8 and provides output signals to the output apparatus
1210 The pr oEigs®dris 4 bloak diagrant ef tha baslhaidichectrbgic deviooofyFige 1Exanpl es of
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her ei neleAforadevit® o FRFst:qad from Figure 1, the input apparatus 8 includes
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in the context of a 5

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An improved handheld electronic device 4 is indicated generally in Figure 1 and is

depicted schematically in Figure 2. The exemplary handheld electronic device 4 includes a

20 housing 6 upon which are disposed a processor unit that includes an input apparatus 8, an output
apparatus 12, a processor 16, and a memory 20. The processor 16 may be, for instance, and
without limitation, a microprocessor (UP) and is responsive to inputs from the input apparatus 8
and provides output signals to the output apparatus 12. The processor 16 also interfaces with the
memory 20. Examples of handheld electronic devices are included in U.S. Patent Nos.

25 6,452,588 and 6,489,950, the disclosures of which are incorporated by reference herein.

As can be understood from Figure 1, the input apparatus 8 includes a keypad 24 and a
thumbwheel 32. The keypad 24 is in the exemplary form of a reduced QWERTY keyboard
including a plurality of keys 28 that serve as input members. It is noted, however, that the
keypad 24 may be of other reduced configurations, such as a reduced AZERTY keyboard, a

30  reduced QWERTZ keyboard, or other keyboard arrangement, whether presently known or

unknown. In this regard, the expression “reduced” and variations thereof, in the context of a




keyboard, such as a keypad or other arrangenent of input nenbers, shal

refer broadly to an arrangenent in which at | east one of the input nenbers
has assigned thereto a plurality of characters within a given set, such as
a plurality of letters, for exanple, in the set of Roman |letters, for
exanpl e, thereby rendering anbi guous an intended result of an actuation of
the at 5 | east one of the input nenbers. In addition, as used herein, the
expression "key" and variations thereof shall refer broadly to any of a
variety of input nepbers such as buttons, switches, and the like w thout
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20  substantially the same selection input as is provided by a rotational input of the thumbwheel 32.
Since the <NEXT> key 40 is provided adjacent a number of the other keys 28 of the keypad 24,
the user can provide a selection input to the processor 16 substantially without moving the user’s
hands away from the keypad 24 during a text entry operation. As seen in Figure 1, the <NEXT>
key 40 additionally and advantageously includes a graphic 42 disposed thereon, and in certain
25  circumstances the output apparatus 12 also displays a displayed graphic 46 thereon to identify
the <NEXT> key 40 as being able to provide a selection input to the processor 16. In this regard,
the displayed graphic 46 of the output apparatus 12 is substantially similar to the graphic 42 on
the <NEXT> key and thus identifies the <NEXT> key 40 as being capable of providing a
desirable selection input to the processor 16.

30 As can further be seen in Figure 1, many of the keys 28 include a number of characters

48 disposed thereon. As employed herein, the expression “a number of” and variations thereof




6 shall refer broadly to any quantity, including a quantity of one, and in
certain circunstances herein can also refer to a quantity of zero. In the
exenpl ary depiction of the keypad 24, nmany of the keys 28 include two or
nore characters, such as including a first character 52 and a second
character 56 assigned thereto. It is understood that the expression
"characters" shall broadly be 5 construed to include letters, digits,
synbols and the Iike and can additionally include ideographic characters,
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20  processor 16, can be in any of a variety of forms such as, without limitation, software, firmware,

and the like. The routines 22 include a sofiware-based text disambiguation function as described
elsewhere herein as an application, as well as other routines. - In the preferred embodiment, the
software-based text disambiguation function is as described in commonly owned United States
Patent Application Serial No. 10/931,281, entitled “Handheld Electronic Device With Text

25  Disambiguation,” the disclosure of which is incorporated herein by reference. In addition, the
routines 22 also include a non-predictive keystroke interpretation system, such as a “multi-tap”
system, that allows a user to substantially unambiguously specify a particular character 48 on a
particular key 28 by pressing the same key 28 a number of times equivalent to the position of the
desired character 48 on the key 28.

30 The output apparatus 12 includes a display 60 upon which can be provided an output 64

according to the preferred embodiment of the invention. An exemplary output 64 is depicted on




according to the preferred enbodi nent of the invention. An exenplary out put
64 is depicted on 7 the display 60 in Fig. 1. The output. 64 includes a text
conponent 68 and a variant conponent 72. The variant conponent 72 includes
a default portion 76 and a variant portion 80. The display also includes a
cursor 84 that depicts generally where the next input fromthe input
apparatus 8 will be received. 5 The text conponent 68 of the output 64
provides a depiction of the default portion 76 of the output 64 at a
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20  variant component 72 is depicted herein as extending in a horizontal fashion at a position below

the then text component 68, but it is understood that numerous other arrangements could be
provided without departing from the concept and scope of the inventioh.
According to an aspect of the invention, handheld electronic device 4 includes a routine

22, stored in memory 20 and executable by processor 16, for simplifying and expediting the

25  procedure for replacing a word forming part of a text component such as text component 68
generated by the text disambiguation function of handheld electronic device 4 that is determined
by a user to be incorrect with an alternate, correct word. This routine may be used, for example,
to correct the error present in Figure 3 as described above (to replace “us™ with “is”). A
flowchart depicting one embodiment of such a routine is shown in Figure 4.

30 The routine begins at step 100, where a determination is made as to whether a first word,

which, according to the invention, is a word that the user of handheld electronic device 4 has




30 The routine begins at step 100, where a determnation is nmade as to
whet her a first word, which, according to the invention, is a word that
t he user of handheld el ectronic device 4 has 8 determ ned to be incorrect
and that the user wishes to replace with an alternate, correct word, has
been identified. In the preferred enbodinent, the first word is identified
by the user by causing the cursor 84 to be placed in a |ocation proxinate
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If the answer at step 110 is no, then the routine ends, as there is no list of words available
for use in replacing the first word according to the invention, and, as a result, the user must
replace the first word with the correct word manually. If the answer at step 110 is yes, then, at

25  step 115, the stored list of proposed words is displayed to the user, preferably in the form of
variant component 72 provided on the display 60 as shown in Figure 5. As seen in Figure 5,
variant component 72 is, in one embodiment, provided in the manner is which it was originally
provided when the first word was being input, with default portion 76 (including the word “us”
being listed first. In an alternate embodiment, the variant component 72 is provided on the

30  display 60 in the manner shown in Figure 6, wherein the original default portion 76 (including

the word “us™) is moved to the end of the listing (since it is incorrect and therefore should not be




being listed first. In an alternate enbodi nent, the variant conponent 72 is
provi ded on the 30 display 60 in the nmanner shown in Figure 6, wherein the
original default portion 76 (including the word "us") is noved to the end
of the listing (since it is incorrect and therefore should not be 9
selected by the user). Next, at step 120, a determination is nmade as to
whet her one of the listed proposed words fromstep 115 has been sel ect ed,
such as through the use of input apparatus 8. As seen in Figure 5, the
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20 meant to be illustrative only and not limiting as to the scope of the invention which is to be given

the full breadth of the claims appended and any and all equivalents thereof.
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based on said key depression sequence when said key depression sequence was
input into said electronic device, said |list being stored by said

el ectronic device, the nethod conprising: receiving an identification of
said first word in said text conmponent; displaying said |list of proposed
words on said electronic device; receiving an indication of a selected one
of said proposed words; and replacing said first word with said sel ected
one of said proposed words in said text conmponent. 2. The nmethod according

to Cla?ﬂil’ Eﬁergin said electronic device is a handheld electronic
devi ceYIgLIS od according to claim1, said text conponent conprising
a one or nofe  OARRIhAVFISplackd fﬁfﬁf%ﬂqnfa&égtgs;hg&%pgi'sﬁwww%@wcﬂgmahe

S an
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i ndi cation conpr j; : y-Te f FP ity to said first
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| 1| coomhpaest. di spl aying said |ist of proposed words only if said cursor is
determned to have remained_in proximty to said first word for said at
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wherein said step of displaying said |ist of proposed words on said
el ect roni ¢ devi cEhdmethhédaccoutimg fosdmmdi, spdl text cagmsaicok dongrisiof apnoposert wor ds
only I fOth%la \i?vgrdts,rsiaglq‘leler:‘[hci)dS further comprising changing the appearance of said first word

following said step of receiving an identification of said first word to distinguish said first word

from said one or more other words.

4. The method according to claim 1, said step of displaying said list of proposed
words comprising displaying said proposed words in an order wherein said first word appears at
an end of said list of proposed words.

| 5. The method according to claim 4, wherein when said list of proposed words was
displayed when said key depression sequence was input into said electronic device, said
proposed words appeared in a second order wherein said first word appeared at a beginning of
said list of proposed words.

6. The method according to claim 1, wherein said indication comprises a placement
of a cursor in proximity to said first word in said text component.

7. The method according to claim 6, further comprising determining whether said

cursor remains in proximity to said first word for at least a predetermined amount of time,

wherein said step of displaying said list of proposed words on said electronic device further
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determ ned to have been activated. 9. The nethod-according to claim8, said
trigger conprising a depression of one or nore keys of said electronic
device. 10. The nethod according to claim8, said trigger conprising a
cursor being placed in proximty to said first word in said text conponent
for at |least a predeterm ned anmount of time. 11. A handheld electronic
devi ce, conprising: a reduced keyboard having a plurality of keys; a

di splay, said display currently displaying a text conponent having a
plurality of words; a.processor; and a menpry, storing a plyrality of
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depreiﬁﬁ@p of a plurality of said keys, said proposed words appeared in a
second order wherein said first one of said plurality of words appeared at
a a processor; and

a memory storing a plurality of routines executable by said processor, a first one
or more of said routines implementing a text disambiguation function, said text disambiguation
function having previously caused said display to display a list of proposed words based on a
depression of a plurality of said keys, wherein a second one or more of said routines is adapted to:

receive an identification of a first one of said plurality of words;

cause said display to display said list of proposed words;

receive an indication of a selected one of said proposed words; and

replace said first one of said plurality of words with said selected one of said
proposed words in said text component.

12.  The handheld electronic device according to claim 11, said second one or more of
said routines being further adapted to change the appearance of said first one of said plurality of
words following receipt of said identification of said first one of said plurality of words to
distinguish said first one of said plurality of words from the remaining ones of said plurality of

words.
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begi nning of said |ist of proposed words. 15. The handhel d el ectronic

devi ce according to claim 11, wherein said indication conprises a

pl acenent of a cursor in proximty to said first one of said plurality of
words in said text conponent. 16. The handhel d el ectroni c device according
to claim15, said second one or nore routines being further adapted to
determ ne whether said cursor remains in proximty to said first one of
said plurality of words for at |east a predeterm ned anount of tine, and to
cause said display to display.said |ist _of proposed words onl%rlf S

cursor is deternt h?é&nélﬁl%%lqugn%ﬁvwséccqrﬁng F‘b%?lfﬁ }y sqig secondj opg s"c"or&‘?
sai d_pl flutihd %in%’f@ftge? afifte SR dspily s]afglgprﬁ'g?(%e@%ﬂﬁtlﬁﬁﬂ%ﬁ%m%ld edt t ' m3

17. The hand_hel d tronic device ac to claim 11, said second one
or norenc qfcseutlinhershtb@mgrdswppwatadapdeﬂsaLiCblisi@fpromwévm@ her a trigger has

wor ds oty 15 ol ey EHSfoh i @ite Sl P Sherl frodlafieof °Fr2e

handhep@peded clordnivas digiliyed baed ohdiid deprossidrbo i plirah@&ifdalﬂ ﬂceg;g edid peppdedsi ng a
depressigg of one or nore of said ke(¥ keys. 19. The_ handhe] d el ectronic
devi ce™RES PRy 1§ seqonf Qrdey wherginysag ﬁ@b@?e Qf@i’ﬂﬁrpihgiﬂ% ORWORMS PBRF U Ag

pl acedpddindh Ot A d st Bpprgﬁésgdwoﬁﬁt one of said plurality of words in said
text conponent for at |east a predeterm ned amount of tinme. 13
: 15.  The handheld electronic device according to claim 11, wherein said indication

comprises a placement of a cursor in proximity to said first one of said plurality of words in said
text component.

16.  The handheld electronic device according to claim 15, said second one or more
routines being further adapted to determine whether said cursor remains in proximity to said first
one of said plurality of words for at least a predetermined amount of time, and to cause said
display to display said list of proposed words only if said cursor is determined to have remained
in proximity to said first one of said plurality of words for said at least a predetermined amount
of time.

17.  The handheld electronic device according to claim 11, said second one or more
routines being further adapted to determine whether a trigger has been activated, and io cause
said display to display said list of proposed words only if said trigger is determined to have been
activated.

18.  The handheld electronic device according to claim 17, said trigger comprising a
depression of one or more of said key keys.

19.  The handheld electronic device according to claim 17, said trigger comprising a
cursor being placed in proximity to said first one of said plurality of words in said text

component for at least a predetermined amount of time.
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