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LANGUAGE CONVERSION AND DISPLAY 

RELATED CASES 

0001. This is a divisional of U.S. patent application Ser. 
No. 09/606,811, entitled “Language Input User Interface”, 
which was filed Jun. 28, 2000, and is assigned to Microsoft 
Corporation. 

0002. This divisional claims benefit of U.S. Provisional 
Application No. 60/163,588, filed Nov. 5, 1999. 
0003. This divisional is also co-pending with U.S. patent 
application Ser. No. 09/606,660, filed on Jun. 28, 2000, 
entitled “Language Input Architecture For Converting One 
Text Form to Another Text Form With Tolerance To Spell 
ing, Typographical, And Conversion Errors' and U.S. patent 
application Ser. No. 09/606,807, filed on Jun. 28, 2000, 
entitled “Language Input Architecture For Converting One 
Text Form to Another Text Form With Modeless Entry”. 
Both of these co-pending applications are incorporated 
herein by reference. 

TECHNICAL FIELD 

0004. The present invention relates to a language input 
user interface. More particularly, the present invention 
relates to a language input user interface that may be used in 
language-specific or multilingual word processing Systems, 
email Systems, browsers, and the like, where phonetic text is 
input and converted to language text. 

BACKGROUND 

0005 Language-specific word processing Systems that 
utilize alphanumeric keyboards (e.g. the English QWERTY 
keyboard) have existed for many years. Alphanumeric key 
boards work well for languages that employ a Small alpha 
bet, Such as the Roman character Set. Unfortunately, not all 
languages have a Small character base. For instance, char 
acter-based languages (also referred to as Symbol lan 
guages), Such as Chinese, Japanese, Korean, and the like, 
may have thousands of characters. Language specific key 
boards do not exist for character-based languages because it 
is practically impossible to build a keyboard to Support 
Separate keys for So many different characters. 
0006 Rather than designing expensive language and dia 
lect-specific keyboards, language-Specific word processing 
Systems allow the user to enter phonetic text from a Small 
character-set keyboard (e.g., a QWERTY keyboard) and 
convert that phonetic text to language text of a character 
based language. "Phonetic text' represents the Sounds made 
When Speaking a given language, whereas the "language 
text represents the actual written characters as they appear 
in the text. In the Chinese language, for example, Pinyin is 
an example of phonetic text and Hanzi is an example of the 
language text. Typically, the Set of characters needed to 
express the phonetic text is much Smaller than the character 
Set used to express the language text. By converting the 
phonetic text to language text, many different languages can 
be processed by the language Specific word processor using 
conventional computers and standard QWERTY keyboards. 
0007 To facilitate user entry of phonetic text, language 
Specific word processing Systems often employ a language 
input user interface (UI). Existing language input UIs, 
however, are not very user friendly because they are not easy 
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to learn and they do not accommodate a fast typing Speed. 
AS an example of Such unfriendliness, Some conventional 
language input user interfaces disasSociate the phonetic text 
input from the converted language text output. For instance, 
a user may enter phonetic text in one location on the visual 
display Screen and the converted characters of the language 
text are presented in a separate and distinct location on the 
Screen. The two locations may even have their own local 
cursor. This dual presentation can be confusing to the user in 
terms of where entry is actually taking place. Moreover, the 
user must continuously glance between the locations on the 
SCCC. 

0008. As a result, existing language input UIs are often 
only used by professional typists, not by everyday personal 
computer (PC) users. In character-based language countries, 
these concerns have a significant affect on the popularity of 
PC use. 

0009. In general, there are two types of language input 
user interfaces: (1) a code-based user interface and (2) a 
mode-based user interface. In a code-based user interface, 
users memorize codes related to words of the language. The 
codes are input by way of an input device and converted to 
the desired language text. This type of user interface allows 
users to input text very fast once they have memorized the 
codes. However, these codes are often not easy to memorize, 
but are easy to forget. 
0010. In a mode-based user interface, phonetic text is 
input and converted to the desired language text. Mode 
based user interfaces do not require users to memorize 
codes, but typically require users to Switch modes between 
inputting and editing language text. One example of a 
mode-based user interface is employed in Microsoft's 
“Word'-brand word processing program that is adapted for 
foreign languages by utilizing phonetic-to-language conver 
Sion, Such as Chinese. When entering phonetic text in the 
“Word” program, a user is presented with a localized toolbar 
that enables the user to Switch between an inputting mode in 
which a user inputs phonetic characters (e.g., Chinese 
Pinyin) and an editing mode in which a user corrects 
inevitable errors that occasionally occur as a result of the 
recognition and conversion process. 
0011. One drawback with such traditional interfaces is 
that users must be aware of the current mode-input or 
edit-and take additional Steps that are extraneous to text 
entry (i.e., clicking a tool bar control button) to Switch 
between the modes. This interface thus causes extra work for 
the user and diverts the user's attention from text entry to 
others peripheral control aspects, thereby significantly 
reducing input Speed. 
0012 Another problem associated with mode-based user 
interfaces concerns how to handle, from a user interface 
perspective, the inevitable conversion errors. A conversion 
error occurs when the recognition and conversion engine 
converts the phonetic text into an incorrect language char 
acter. This may be quite common due to the nature of a given 
language and the accuracy at which the phonetic text can be 
used to predict an intended character. After the user converts 
to the editing mode, the user interface typically provides 
Some way for the user to correct the character. In Microsoft's 
“Word'-brand word processing program for China, for 
example, a user is presented with a box containing possible 
alternative characters. If the list is long, the box provides 
controls to Scroll through the list of possible characters. 
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0013 Another drawback of traditional mode-based user 
interfaces is that they require mode Switching for inputting 
different languages. When a user is inputting phonetic text 
and wants to input text of a Second language, the user has to 
Switch modes to input the Second language. For instance, in 
the context of Microsoft “Word”, the localized toolbar offers 
a control button that enables a user to toggle between entry 
of a first language (e.g., Chinese Pinyin) and entry of a 
Second language (e.g., English). The user must consciously 
activate the control to inform the word recognition engine of 
the intended language. 
0.014) Another concern related to a language input UI, 
particularly from the perspective of non-professional typists, 
is typing errors. The average user of phonetic text input UIS 
is particularly prone to entering typographic typing errors. 
One reason for the typing errorS is that users from different 
geographic regions often use different dialects of a charac 
ter-based language. Users misspell phonetic text due to their 
local dialects. A slight deviation in phonetic text can result 
in entirely different character text. 
0.015 Accordingly, there is a need for an improved lan 
guage input user interface. 

SUMMARY 

0016. The present invention concerns a language input 
user interface that intelligently integrates phonetic text 
entered by a user and language text converted from the 
phonetic text into the same screen area. The user interface is 
modeleSS in that it does not require a user to Switch between 
input and edit modes. The modeleSS user interface also 
accommodates entry of multiple languages without requir 
ing explicit mode Switching among the languages. AS a 
result, the user interface is intuitive for users, easy to learn, 
and is user friendly. 
0.017. In one implementation, the language input user 
interface (UI) includes an in-line input feature that integrates 
phonetic text with converted language text. In particular, the 
phonetic text being input by a user is displayed in the same 
line concurrently with previously entered phonetic text and 
previously converted language text. Displaying input pho 
netic text in the same line with the previously converted 
language text allows users to focus their eyes in the same 
line, thereby making for a more intuitive and natural user 
interface. 

0.018 The language input UI Supports language text 
editing operations including: 1) adding language text; 2) 
deleting language text; and 3) replacing Selected language 
text with one or more replacement language text candidates. 
The user interface allows a user to Select language text and 
replace it by manually typing in new phonetic text that can 
then be converted to new language text. Alternatively, the 
user interface provides one or more lists of language text 
candidates. A floating list is first presented in conjunction 
with the Selected language text to be changed. In this 
manner, language text candidates are presented in-place 
within the Sentence Structure to allow the user to visualize 
the corrections in the grammatical context. The list of 
candidates is presented in a Sorted order according to a rank 
or score of the likelihood that the choice is actually the one 
originally intended by the user. The hierarchy may be based 
on probability, character Strokes, or other metrics. The top 
candidate is the one that gives the Sentence the highest Score, 
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followed by the Second candidate that gives the Sentence the 
next highest Score, and So on. 

0019. As the user scrolls through the list, the list is 
updated within the context menu. Additionally, the currently 
Visual choices are shown in animated movement in the 
direction of the Scrolling action. The animation helps the 
user ascertain how much or how fast the list is being 
Scrolled. Once the user Selects the replacement text, it is 
inserted in place of the language text within the Sentence, 
allowing the user to focus on a single line being edited. 
0020. Another feature of the language input UI is that it 
allows the user to view previously input phonetic text for the 
language text being edited. The user can Select the previ 
ously input phonetic text and upon Selection, the previously 
input phonetic text is displayed in place of the language text. 
The phonetic text can then be edited and converted to new 
language text. 

0021 Another feature of the language input user interface 
is a Sentence-based automatic conversion feature. In a Sen 
tence-based automatic conversion, previously converted 
language text within a Sentence may be further converted 
automatically to different language text after inputting Sub 
Sequent phonetic text. Once a Sentence is complete, as 
indicated by a period, the language text in that Sentence 
becomes fixed and is not further converted automatically to 
different language text as a result of entering input text in a 
Subsequent Sentence. It is appreciated that a phrase-based or 
Similar automatic conversion can be used in an alternative 
embodiment. 

0022. Another feature of the language input user interface 
is Sentence-based automatic conversion with language text 
confirmation. After phonetic text is converted to language 
text, a user can confirm the just converted language text So 
that the just converted language text will not be further 
converted automatically in View of the context of the Sen 
tence. 

0023. Another feature of the language input user interface 
is the ability to handle multiple languages without Switching 
modes. Words or Symbols of a Second language, when 
intermixed with the phonetic text, are treated as Special 
language input text and displayed as the Second language 
text. Thus, users are not required to Switch modes when 
inputting different languages. 

0024. These and various other features as well as advan 
tages which characterize the present invention will be appar 
ent from reading the following detailed description and a 
review of the associated drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 The same numbers are used throughout the Figures 
to reference like components and features. 
0026 FIG. 1 is a block diagram of a computer system 
having a language-specific word processor that implements 
a language input architecture. The language input architec 
ture includes a language input user interface (UI). 
0027 FIG. 2 is a diagrammatic illustration of a screen 
display of one implementation of a language input user 
interface. FIG. 2 illustrates an in-line input feature of the 
language input UI. 
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0028 FIG. 3 is a diagrammatic illustration of a screen 
display of the language input UI, which shows an automatic 
conversion feature. 

0029 FIG. 4 is a diagrammatic illustration of a screen 
display of the language input UI, which shows a Sentence 
based automatic conversion feature. 

0030 FIG. 5 is a diagrammatic illustration of a screen 
display of the language input UI, which shows an in-place 
error correction feature and a phonetic text hint feature. 
0.031 FIG. 6 is a diagrammatic illustration of a screen 
display of the language input UI, which shows a Second 
candidate list feature. 

0.032 FIG. 7 is a diagrammatic illustration of a screen 
display of the language input UI, which shows an in-place 
phonetic text correction feature. 
0.033 FIG. 8 is a diagrammatic illustration of a screen 
display of the language UI, which shows a Subsequent 
screen of the in-place phonetic text correction of FIG. 7. 
0034 FIG. 9 is a diagrammatic illustration of a screen 
display of the language UI, which shows a Subsequent 
screen of the in-place phonetic text correction of FIGS. 7 
and 8. 

0.035 FIG. 10 is a diagrammatic illustration of a screen 
display of the language UI, which shows entry of mixed text 
containing multiple different languages. 

0.036 FIG. 11 is a flow diagram of a method for inputting 
text using a language input user interface. 
0037 FIG. 12 is a flow diagram of an in-line input 
Sub-process. 

0.038 FIG. 13 is a flow diagram of an automatic conver 
Sion Sub-process. 

0.039 FIG. 14 is a flow diagram of an automatic conver 
Sion Sub-proceSS with confirmed character text. 
0040 FIG. 15 is a flow diagram of an in-place error 
correction Sub-process. 
0041 FIG. 16 is a flow diagram of an in-place error 
correction Sub-process with a Second candidate list. 
0.042 FIG. 17 is a flow diagram of a phonetic text hint 
Sub-process. 

0.043 FIG. 18 is a flow diagram of an in-place phonetic 
text correction Sub-process. 
0044 FIG. 19 is a flow diagram of an in-line inputting 
mixed language text Sub-process. 

004.5 FIG. 20 illustrates exemplary user inputs and a 
resulting Screen shots of an exemplary Chinese input user 
interface, which shows an example of an in-line input 
feature. 

0.046 FIG. 21 illustrates an exemplary screen display of 
an exemplary Chinese input user interface, which shows an 
example of a Pinyin text hint feature. 
0047 FIG. 22 illustrates exemplary user inputs and 
resulting Screen shots of an exemplary Chinese input user 
interface, which shows an example of an in-place error 
correction feature. 
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0048 FIG. 23 illustrates exemplary user inputs and 
resulting Screen shots of an exemplary Chinese input user 
interface, which shows an example of an in-place Pinyin text 
correction feature. 

0049 FIG. 24 illustrates exemplary user inputs and 
resulting Screen shots of an exemplary Chinese input user 
interface, which shows an example of a mixture input of 
English/Chinese language feature. 
0050 FIG. 25 illustrates exemplary user inputs and 
resulting Screen shots of an exemplary Chinese input user 
interface, which shows an example of a Second candidate list 
feature. 

0051 FIG. 26 illustrates exemplary user inputs and 
resulting Screen shots of an exemplary Chinese input user 
interface, which shows an example of a Sentence-based 
automatic conversion with a character confirmation feature. 

0.052 FIG. 27 illustrates a definition of phonetic text 
(e.g. Chinese Pinyin text) and its corresponding character 
text (e.g. Chinese character text), and a definition of non 
phonetic text (e.g. alphanumeric text). 

DETAILED DESCRIPTION 

0053. The present invention concerns a language input 
user interface that facilitates phonetic text input and con 
version to language text. For discussion purposes, the inven 
tion is described in the general context of word processing 
programs executed by a general-purpose computer. How 
ever, the invention may be implemented in many different 
environments other than word processing (e.g., email Sys 
tems, browsers, etc.) and may be practiced on many diverse 
types of devices. 
0054 System Architecture 
0055 FIG. 1 shows an exemplary computer system 100 
having a central processing unit (CPU) 102, a memory 104, 
and an input/output (I/O) interface 106. The CPU 102 
communicates with the memory 104 and I/O interface 106. 
The memory 104 is representative of both volatile memory 
(e.g., RAM) and non-volatile memory (e.g., ROM, hard 
disk, etc.). 
0056. The computer system 100 has one or more periph 
eral devices connected via the I/O interface 106. Exemplary 
peripheral devices include a mouse 110, a keyboard 112 
(e.g., an alphanumeric QWERTY keyboard, a phonetic 
keyboard, etc.), a display monitor 114, a printer 116, a 
peripheral storage device 118, and a microphone 120. The 
computer System may be implemented, for example, as a 
general-purpose computer. Accordingly, the computer Sys 
tem 100 implements a computer operating System (not 
shown) that is stored in memory 104 and executed on the 
CPU 102. The operating system is preferably a multi-tasking 
operating System that Supports a windowing environment. 
An example of a Suitable operating System is a Windows 
brand operating System from MicroSoft Corporation. 
0057. It is noted that other computer system configura 
tions may be used, Such as hand-held devices, multiproces 
Sor Systems, microprocessor-based or programmable con 
Sumer electronics, network PCs, minicomputers, mainframe 
computers, and the like. In addition, although a Standalone 
computer is illustrated in FIG. 1, the language input UI may 
be practiced in distributed computing environments where 
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tasks are performed by remote processing devices that are 
linked through a communications network (e.g., LAN, Inter 
net, etc.). In a distributed computing environment, program 
modules may be located in both local and remote memory 
Storage devices. 
0.058 A data or word processing program 130 is stored in 
memory 104 and executes on CPU 102. Other programs, 
data, files, and such may also be stored in memory 104, but 
are not shown for ease of discussion. The word processing 
program 130 is configured to receive phonetic text and 
convert it automatically to language text. More particularly, 
the word processing program 130 implements a language 
input architecture 131 that, for discussion purposes, is 
implemented as computer Software Stored in memory and 
executable on a processor. The word processing program 
130 may include other components in addition to the archi 
tecture 131, but Such components are considered Standard to 
word processing programs and will not be shown or 
described in detail. 

0059. The language input architecture 131 of word pro 
cessing program 130 has a user interface (UI) 132, a Search 
engine 134, a language model 136, and a typing model 137. 
The architecture 131 is language independent. The UI 132 
and Search engine 134 are generic and can be used for any 
language. The architecture 131 is adapted to a particular 
language by changing the language model 136 and the 
typing model 137. A more detailed discussion of the archi 
tecture is found in co-pending applications Ser. No. 09/606, 
660, entitled "Language Input Architecture For Converting 
One Text Form to Another Text Form With Tolerance To 
Spelling, Typographical, And Conversion Errors' and Ser. 
No. 09/606,807, entitled “Language Input Architecture For 
Converting One Text Form to Another Text Form With 
Modeless Entry”, which are incorporated herein by refer 
CCC. 

0060. The search engine 134, language module 136, and 
typing model 137 together form a phonetic text-to-language 
text converter 138. For purposes of this disclosure, “text' 
means one or more characters and/or non-character Symbols. 
“Phonetic text generally refers to an alphanumeric text 
representing Sounds made when Speaking a given language. 
A "language text' is the characters and non-character Sym 
bols representative of a written language. “Non-phonetic 
text' is alphanumeric text that does not represent Sounds 
made when Speaking a given language. Non-phonetic text 
might include punctuation, Special Symbols, and alphanu 
meric text representative of a written language other than the 
language text. 
0061 FIG. 27 shows an example of phonetic text, con 
verted language text, and non-phonetic text. In this example, 
the phonetic text is Chinese Pinyin text, which is translated 
to “hello'. The exemplary character text is Chinese Hanzi 
text, which is also translated to “hello'. The exemplary 
non-phonetic text is a String of alphanumeric Symbol text 
“GD3m'. For discussion purposes, word processor 130 is 
described in the context of a Chinese-based word processor 
and the language input architecture 131 is configured to 
convert Pinyin to Hanzi. That is, the phonetic text is Pinyin 
and the language text is Hanzi. 
0.062 However, the language input architecture is lan 
guage independent and may be used for other languages. For 
example, the phonetic text may be a form of Spoken Japa 
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nese, whereas the language text is representative of a Japa 
nese written language, Such as Kanji. Many other examples 
exist including, but not limited to, Arabic languages, Korean 
language, Indian language, other Asian languages, and So 
forth. 

0063 Perhaps more generally stated, phonetic text may 
be any alphanumeric text represented in a Roman-based 
character Set (e.g., English alphabet) that represents Sounds 
made when Speaking a given language that, when written, 
does not employ the Roman-based character Set. Language 
text is the written Symbols corresponding to the given 
language. 

0064 Phonetic text is entered via one or more of the 
peripheral input devices, Such as the mouse 110, keyboard 
112, or microphone 120. In this manner, a user is permitted 
to input phonetic text using keyed entry or oral Speech. In the 
case of oral input, the computer System may further imple 
ment a speech recognition module (not shown) to receive the 
spoken words and convert them to phonetic text. The 
following discussion assumes that entry of text via keyboard 
112 is performed on a full size, Standard alphanumeric 
QWERTY keyboard. 
0065. The UI 132 displays the phonetic text as it is being 
entered. The UI is preferably a graphical user interface. The 
user interface 132 passes the phonetic text (P) to the search 
engine 134, which in turn passes the phonetic text to the 
typing model 137. The typing model 137 generates various 
typing candidates (TC, ..., TCN) that might be Suitable 
edits of the phonetic text intended by the user, given that the 
phonetic text may include errors. The typing model 137 
returns the typing candidates to the Search engine 13, which 
passes them onto the language model 136. The language 
model 136 generates various conversion candidates (CC, . 

. , CCN) written in the language text that might be 
representative of a converted form of the phonetic text 
intended by the user. The conversion candidates are associ 
ated with the typing candidates. Conversion from phonetic 
text to language text is not a one-for-one conversion. The 
Same or similar phonetic text might represent a number of 
characters or Symbols in the language text. Thus, the context 
of the phonetic text is interpreted before conversion to 
language text. On the other hand, conversion of non-pho 
netic text will typically be a direct one-to-one conversion 
wherein the alphanumeric text displayed is the same as the 
alphanumeric input. 

0066. The conversion candidates (CC, ..., CCN) are 
passed back to the Search engine 134, which performs 
Statistical analysis to determine which of the typing and 
conversion candidates exhibit the highest probability of 
being intended by the user. Once the probabilities are 
computed, the Search engine 134 Selects the candidate with 
the highest probability and returns the language text of the 
conversion candidate to the UI 132. The UI 132 then 
replaces the phonetic text with the language text of the 
conversion candidate in the same line of the display. Mean 
while, newly entered phonetic text continues to be displayed 
in the line ahead of the newly inserted language text. 
0067. If the user wishes to change language text from the 
one selected by the search engine 134, the user interface 132 
presents a first list of other high probability candidates 
ranked in order of the likelihood that the choice is actually 
the intended answer. If the user is still dissatisfied with the 



US 2005/006O138A1 

possible candidates, the UI 132 presents a second list that 
offers all possible choices. The second list may be ranked in 
terms of probability or other metric (e.g., stroke count or 
complexity in Chinese characters). 
0068 Language Input User Interface 
0069. The remaining discussion is particularly directed to 
features of the user interface 132. In particular, the user 
interface 132 visually integrates the display of inputted 
phonetic text along with converted language text in the same 
line on the screen. Many of the features are described in the 
context of how they visually appear on a display Screen, 
Such as presence and location of a window or a menu or a 
cursor. It is noted that Such features are Supported by the user 
interface 132 alone or in conjunction with an operating 
System. 

0070 FIGS. 2-10 illustrate various screen displays of 
one exemplary implementation of the language input user 
interface 132. Symbol “P” is used throughout FIGS. 2-10 to 
represent phonetic text that has been input and displayed in 
the UI, but has not yet been converted into language text. 
Symbol “C” represents converted language text that has 
been converted from input phonetic text P. Subscripts are 
used with each of the phonetic text P. for example, P, P, . 
... PN, and the converted language text C, for example, C, 
C, CN, to represent individual ones of the phonetic and 
converted language text. 
0.071) 
0072 FIG.2 shows a screen display 200 presented by the 
language input UI 132 alone, or in conjunction with an 
operating System. In this illustration, the Screen display 200 
resembles a customary graphical window, Such as those 
generated by Microsoft's Windows brand operating system. 
The graphical window is adapted for use in the context of 
language input, and presents an in-line input area 202 in 
which phonetic text is entered and Subsequently converted to 
language text. The in-line area 202 is represented pictorially 
by the parallel dashed lines. 

Integrated In-Line Text Input/Output 

0073. An input cursor 204 marks the present position 
where the next phonetic text input will occur. The graphical 
UI may further include a plurality of tool bars, such as tool 
bars 206, 208,210, 212, or other functional features depend 
ing on the application, e.g., Word processor, data processor, 
Spread sheet, internet browser, email, operating System, etc. 
Toolbars are generally known in the word or data processing 
art and will not be described in detail. 

0.074 The in-line input area 202 integrates input of 
phonetic text P and output of the converted language text C. 
This advantageously allows the user to focus attention on a 
Single area of the Screen. As the user enters phonetic text (via 
key entry or voice), the phonetic text P is presented in-line 
in a first direction (e.g., horizontal across the Screen). The 
input cursor 204 is positioned by or in alignment with the 
converted language text C C and the input phonetic text 
PPP. In FIG. 2, the input sequence is from left to right 
and the input cursor 204 is positioned at the right side of the 
previously input phonetic text PPP. It will be appreciated 
that it is within the Scope of the present invention to input 
text in the same direction in which a given language is read, 
and that the “left to right’ input Sequence discussed in the 
present implementation is merely one example. Further, it 
will be appreciated that the language input UI is capable of 
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in-line input in Virtually any direction including, but not 
limited to, Vertically, diagonally, etc. Other in-line formats 
are conceivable including various three dimensional formats 
wherein the in-line input feature might appear to the user to 
extend away or toward the user. 
0075) Automatic Conversion 
0076. As the user inputs phonetic text P, the converter 
138 automatically converts the phonetic text to converted 
language text C. Typically, a few of the phonetic text 
elements P (e.g., one to six phonetic text elements P) is 
entered before the phonetic text P is converted to language 
text C. 

0077. As conversion is made, the converted language text 
C is presented in the same line as the phonetic text P, as 
indicated by the in-line area 202. As the user continues to 
enter phonetic text, the most recently input phonetic text P 
is displayed in-line with the previously converted language 
text C. In FIG. 2, for example, phonetic text PPP is 
displayed in-line with the most recently converted language 
text C.C. Displaying input phonetic text P in the same line 
with previously converted language text C allows users to 
focus their eyes in the same line, thereby making the input 
process more intuitive and natural, as well as allowing faster 
input. 
0078. As the user continues to enter phonetic text P, the 
user interface automatically converts the phonetic text P in 
real time to language text C without the user having to 
Switch modes. As shown in the example of FIG. 3, as soon 
as the user enterS phonetic text P, the previous phonetic text 
PPP is automatically converted to language text C. The 
user continues inputting phonetic text PPPP, without 
having to Switch modes or hesitating. 
0079 Conversion from phonetic text to language text is 
an automatic process controlled by the language model 136. 
The language text C is Selected as having the highest 
probability among all possible language text and So is used 
in the automatic conversion. However, the more a user types, 
the greater the context considered. Accordingly, language 
text C might be changed to different language text upon 
further entry of phonetic text such as PPPP7. 
0080. The language input architecture 131 may be con 
figured to minimize how often the converted language text 
is changed in response to entry of additional input text. In 
Some contexts, it is possible that the converted language text 
could change with each entered character of input text, 
essentially flipping among two or more possible interpreta 
tions that have approximately equal likelihood of being 
intended by the user in the given context. The constant 
flipping of language text might become Visually distracting 
to the user. 

0081. To minimize textual flipping, the converter 138 
may implement one or more probabilistic-based rules that 
Stipulate maintaining the current language text unless there 
is a significant likelihood that another context is intended. In 
this way, the converter 138 is reluctant to change the 
converted language text to a Second language text when the 
Second language text is only slightly better from a Statistical 
Standpoint. The degree of Significance varies with the con 
text. As an example, the converter 138 may be configured to 
modify the language text only when the modified language 
text is at least five percentage points more likely than the 
language text it is replacing. 
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0082 Sentence-Based and Confirmed Automatic Conver 
Sion 

0.083 Users may not feel comfortable if a very long string 
of text (e.g., a paragraph of text) is Subject to conversion. In 
one implementation of the user interface, the automatic 
conversion from phonetic text P to language text C is a 
Sentence-based automatic conversion. In other words, once 
a Sentence is complete, the language text C in that Sentence 
will not be further converted automatically to different 
language text C when inputting phonetic text P in a Subse 
quent Sentence. The Sentence-based automatic conversion 
feature Significantly reduces users typing errors as well as 
preventing a previous Sentence from being continuously 
converted automatically. 
0084. It is appreciated that a sentence can be defined in 
many other ways. For example, a Sentence can be defined as 
a String of text within certain predefined punctuation, Such 
as a String of text between two periods, a String of text 
between various predefined punctuation, a String of text 
containing certain text elements, and So forth. Once a user 
enters punctuation, the String of text entered between the 
punctuation and a previous punctuation, if any, may be 
treated as a Sentence. The String of converted language text 
C in that Sentence is not further automatically converted as 
the user inputs phonetic text in Subsequent Sentences. A 
perSon Skilled in the art will appreciate that the automatic 
conversion can be based on two or more Sentences if desired. 

0085 FIG. 4 illustrates the screen display 200 at a point 
in which a Sentence is confirmed by way of punctuation. 
Entry of punctuation, in addition to confirming 11 a Sen 
tence, will typically result in the phonetic text P at the end 
of the Sentence being automatically converted to language 
text C. For example as shown in FIG. 4, once a comma 400 
is entered, phonetic text PPPP, is converted to language 
text C. The String of language text CCCC is now treated 
as a Sentence. Converted language text CCCC will no 
longer be automatically further converted. 
0.086. In addition to sentence-based automatic conver 
Sion, a user can expressly confirm one or more of the 
converted language text C following its conversion from 
entered phonetic text P. A user can confirm the just converted 
language text C by entry of a user command at the keyboard 
(e.g., a Space bar entry) So that the just converted language 
text C will not be further automatically converted in view of 
the context of the Sentence. A detailed example of this 
feature is discussed later with reference to FIGS. 20 and 24. 

0087. Deferred Conversion 
0088. In many languages, users are typically more accus 
tomed to reading and correcting language text than phonetic 
text. AS phonetic text is entered, the user commonly waits 
for conversion before attempting to discern whether the 
entered text is accurate. This is particularly true for the 
Chinese user, who preferS reading and correcting Chinese 
Hanzi characters as opposed to Pinyin characters. 
0089. In view of this user characteristic, the language 
input architecture 131 is designed to contemplate when to 
convert the phonetic text to the language text. Generally, 
conversion is made when the converter is Sufficiently con 
fident that the converted language text was intended by the 
user. Characterized in the UI context, the issue becomes how 
many characters of the phonetic text should be displayed at 
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any one time Such that eventual conversion results in highly 
likely language text that is unlikely to be modified as the 
user enters in more phonetic text. Converting too Soon 
results in more errors in the converted language text, is 
thereby forcing the user to correct the converted language 
text more often. Converting too late creates a distraction in 
that the user is presented with long Strings of phonetic text 
rather than the desired language text. 
0090. As a compromise between converting too early and 
converting too late, the language input architecture may be 
configured to defer conversion until an optimum number of 
phonetic characters are entered to ensure a high conversion 
accuracy. In practice, the architecture is designed to defer 
Selecting and displaying converted language text in place of 
the phonetic text until after entry of a minimum number of 
characters and before entry of a maximum number of 
characters. AS one example, a language input architecture 
tailored for Chinese might be configured to convert Pinyin 
text to Hanzi text when at least one Pinyin character and at 
most Six Pinyin characters have been entered and displayed 
in the UI. 

0091. According to one implementation, the language 
input architecture implements a Set of rules to determine, for 
a given context, the optimum number of phonetic characters 
that may be entered prior to Selecting and displaying the 
converted language text. The rules may be Summarized as 
follows: 

0092 Rule 1: Always display the last (i.e., most recently 
entered) input character. 
0093 Rule 2: After entry and display of multiple input 
characters, evaluate top N conversion candidates for one or 
more characters in the candidates that may match. If at least 
one converted character is the same for all N conversion 
candidates, convert at least one input character forming part 
of the input text to the matching converted character(s) in the 
output text. 

0094 Rule 3: If the first most likely conversion candidate 
Scores Significantly higher than the Second most likely 
conversion candidate, convert at least one input character to 
the character(s) of the first conversion candidate. 
0.095 Modeless Editing 
0096 FIGS. 5-9 illustrate an exemplary implementation 
of the modeleSS editing features Supported by the architec 
ture. The user interface enables a user to Seamlessly transi 
tion from input mode to edit mode without an explicit mode 
Switch operation. Moreover, the edit mode Supports tradi 
tional editing functions Such as addition, deletion, and 
replacement of language text. The present invention allows 
replacement of language text by inputting new phonetic text 
or by Selection of replacement language text from a list of at 
least one replacement language text candidate. 

O097 
0.098 FIG. 5 shows a screen display 200 with various 
edit features. For discussion purposes, assume that the user 
has confirmed the language text CCCC previously of 
FIG. 4) by entering punctuation 400 and now wishes to edit 
the confirmed language text CCCC. The user repositions 
the cursor 204 to a desired location within the confirmed 
language text CCCC. Cursor positioning can be accom 
plished in many different ways, including but not limited to, 

In-Place Error Correction 
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arrow keys, mouse click, or verbal command. FIG. 5 
illustrates the cursor 204 repositioned in front of the lan 
guage character C to Select this character for editing. 
0099. Once the cursor 204 is positioned to the front of the 
language character C, the user enters one or more user 
commands to invoke an edit window or box 500 that is 
Superimposed on or about the in-line area 202 at the point in 
the text containing the character(s) to be edited. The user 
command can be accomplished in any of Several manners 
that are well known in the art, including but not limited to, 
depressing an escape key “ESC” on keyboard 112. 
0100. In the illustrated implementation, the edit window 
or box 500 popS up adjacent to the language character C in 
a second direction (e.g., vertical) orthogonal to the first 
direction (e.g., horizontal) of the in-line text. The pop-up 
edit window 500 has two parts: an input text hint window 
502 and a scrollable candidate window 504. These parts are 
preferably invoked simultaneously by a common user com 
mand. The corresponding phonetic text PPP for the char 
acter C, which was previously input by a user, appears in 
the input text hint window 502 directly above and in vertical 
alignment with the language character C. being edited. 
Displaying the input phonetic text PPP allows a user to 
See what they had previously entered for the language text 
C and to edit it if necessary. The input text hint window 502 
has a scroll up bar 506 disposed at the top. Activation of this 
scroll up bar 506 causes the phonetic text PPP to slide into 
the Sentence and replace the language text character C. 
0101 The candidate window 504 contains a scrollable 

list of at least one replacement language text candidate C, 
C, C, C, having the same or similar phonetic text as the 
language text C. The candidate window 504 is arranged 
orthogonal to the in-line input area 202 containing the 
language text CCCC and directly below and in Vertical 
alignment with the language character C. A SuperScript is 
used to represent different language text characters, Such as 
C.", C, C, and C. When there are more candidates than 
can be displayed in candidate window 504, a scroll down bar 
508 is presented at the bottom of candidate window 504. A 
user can select (e.g., click on) the scroll down bar 508 to 
View additional replacement language text. One feature of 
the in-place windows 502 and 504 is that the scrolling 
operation can be animated to demonstrate the candidates or 
text moving up or down. This gives the user Visual feedback 
that the list is being Scrolled one item at a time. 
0102) The phonetic text PPP in the input text hint 
window 502 and the replacement language text candidates 
C.", C, C, C, in the candidate window 504 are addi 
tionally referenced by numbers 0, 1, 2, 3, 4, as shown. The 
numbering method of the replacement language text and the 
size of the candidate window 504 can be implemented in 
different ways. In one implementation, the candidate win 
dow 504 has a limited size and lists only the top four highest 
probabilities of replacement language text. 

0103) The language text candidates C, C, C, C, in 
the candidate window 504 are preferably arranged in some 
order or ranking. For instance, an order may be based on a 
probability or likelihood that the candidate is actually the 
one intended by the user originally. This probability is 
computed by the Search engine 134, in conjunction with 
candidates returned by the language model 136. If the 
probability of one replacement language text in a given 
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context is higher than the probability of another replacement 
language text in the given context, the replacement language 
text with the higher probability is displayed closer to the 
language text to be edited and with a lower reference 
number. 

0104. A user can optionally select the phonetic text 
PPPs or select one of the replacement language text C.", 
C, C, C, by entering the appropriate reference number 
to replace the character text C or through other common 
techniques (point and click on the Selected option). The 
Selected replacement is then Substituted for the character C. 
in the in-line text. Once the user elects a candidate, the 
pop-up edit window 500 can be configured to automatically 
disappear, leaving the corrected text. Alternatively, the user 
may explicitly close the text hint window 502 and the 
candidate window 504 using conventional methods, such as 
a mouse click outside the windows 502 and 504. 

0105 The text replacement feature implemented by in 
place windows 502 and 504 is referred to as the in-place 
error correction feature. The selected phonetic text PPP or 
the selected one of the replacement language text Cs", Cs, 
C, C, is displayed in-place of the language text C that is 
to be replaced. The in-place error correction feature allows 
a user to focus generally proximate a String of language text 
containing the language text to be edited. 
0106) Second Candidate List 
0107 FIG. 6 illustrates a screen display 200 similar to 
that shown in FIG. 5, but also showing a second candidate 
window 600 separate from and adjacent to the first candidate 
window 504. The second candidate window 600 lists a 
larger or perhaps complete list of replacement language text 
that has the same or Similar phonetic text as the correspond 
ing phonetic text PPP of the character text C to be edited. 
The phonetic text PPP in the input text hint window 502 
and the replacement language text C, C, C, C, in the 
candidate window 504 are also listed in the second candidate 
window 600. In an alternative embodiment, only the addi 
tional replacement candidates are listed in the Second can 
didate window 600. 

0.108 To open the second candidate window 600, a user 
enters a command, Such as a depressing a right arrow key on 
the keyboard while active in the candidate window 504. The 
user can then Select a desired replacement language text by 
a Suitable command, Such as a mouse click or a key entry. 
A user may move a focus 602 from text character to text 
character. 

0109) The candidates in second candidate window 600 
may also be arranged in Some order, although not necessarily 
according to the same ranking technique used for the first 
candidate window 504. Typically sorting by probability 
Score, as is done with the candidates in the first candidate 
window 504, may not be as useful for the full candidate 
window 600 because the variations between many candi 
dates is Small and Somewhat meaningleSS. The user may 
have no intuitive feel for locating a particular candidate in 
this setting. Accordingly, the second candidate window 600 
attempts to rank the candidates in Some other way that 
allows intuitive discovery of the desired candidate. 
0110. One metric that may be used to rank the candidates 
in the second candidate window 600, particularly in the 
context of the Japanese and Chinese languages, is a measure 
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the complexity of a character or symbol. For a list of Chinese 
text candidates, for instance, the candidates may be listed 
according to the number of Strokes required to form the 
candidate. A Stroke order imposes Some tangible feel for a 
user who is hunting for a desired language text. The user can 
quickly glance to a particular area of the window 600 that 
holds characters of Seemingly similar complexity. This rank 
ing metric is not intended to cause the user to count or know 
a precise number of Strokes, but only to give a Strong and 
consistent and Visually recognizable Sorting order. 

0111. To close the window 600, a user enters a command 
Such as a key entry at the keyboard or a mouse click outside 
the window 600. It is appreciated that the control of opening/ 
closing of windows, Scrolling up/down and left/right in 
windows, and Scrolling up/down in windows are known in 
the art and are not described in detail. 

0112 
0113 FIGS. 7-9 show a sequence of screen displays 200 
at various instances to illustrate an in-place phonetic text 
correction of the phonetic text PPP, shown in FIG. 5. In 
this example, a user determines that the phonetic text PPP 
in the input text hint window 502 is incorrect. The correct 
phonetic text should be PPP. To correct the phonetic text, 
the user first selects the phonetic text PPP from the input 
text hint window 502. 

0114 FIG. 7 shows that the selected phonetic text PPP 
is displayed in place of the text character C. being edited. 
The user can then edit the phonetic text by changing P to 
P,. 
0115 FIG. 8 shows the UI after the phonetic text is 
changed to P. The text hint window 502 is also updated to 
reflect the change. As a result of the edit operation, at least 
one new replacement language text Cs having the same or 
similar edited phonetic text PPP is displayed in the 
candidate window 504. The user can then select the replace 
ment language text (e.g. C) in the candidate window 504. 

In-Place Phonetic Text Correction 

0116 FIG. 9 shows the selected replacement text C. 
substituted for the edited phonetic text PPP. In an 
alternative embodiment, the edited phonetic text can be 
automatically converted to the most probable new replace 
ment language text. 

0117 Mixed Language Entry 

0118. The language input architecture may be further 
configured to distinguish between two or more languages. 
The first language is detected as phonetic text and converted 
to language text, whereas the Second language is detected as 
non-phonetic text and kept as is. The UI 132 presents the two 
languages concurrently in the same line as the user enters 
text. The technique advantageously eliminates the need to 
Switch between two input modes when inputting multi 
language text. AS far as a user is concerned, the user 
interface is modeleSS. 

0119 FIG. 10 illustrates the screen display 200 of the 
user interface and demonstrates an integrated handling and 
presentation of mixed text of two different languages. Sym 
bol “A” represents characters of a Second language text. 
Second language A is a non-phonetic language wherein the 
Second language text A is displayed as input by the user. AS 
an example, the first language is Chinese Hanzi and the 
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Second language is English. It will be appreciated that the 
multiple languages might be any number of different lan 
guageS. 

0120 In one implementation, a user might input mixed 
language text, one of which is phonetic text P (e.g., Pinyin) 
convertible to language text C (e.g., Hanzi). The phonetic 
text P of the character-based language is displayed in-line 
with the language text A until the phonetic text P is auto 
matically converted to language text C, which is displayed 
in-line with the language text A of the Second language. 
FIG. 10 illustrates the input phonetic text P, the converted 
language text C, and the Second language text A within the 
Same in-line area 202. 

0121 Different fonts or colors may be used to distinguish 
between the phonetic text P and the non-phonetic text A. As 
an example, the phonetic text P is displayed in a first font or 
color, while the non-phonetic text A is displayed in a Second 
font or color that is different from the first font or color. In 
addition to fonts and colors, other techniques may be used 
to visually differentiate between the phonetic text P and the 
non-phonetic text A. 
0122 General UI Operation 
0123 FIGS. 11-19 illustrate methods implemented by 
the language input architecture. The methods are imple 
mented as part of the language input user interface to 
facilitate convenient entry and edition of phonetic text, as 
well as edition of converted language text. FIG. 11 illus 
trates the general process, while FIGS. 12-19 illustrate 
certain of the operations in more detail. The methods are 
described with additional reference to the Screen displays of 
FIGS. 2-10. 

0124 FIG. 11 shows a method 1100 for inputting text via 
the language input user interface. At operation 1102, the user 
interface enables a user to input text within the common 
in-line area 202. In the described implementation, the input 
text is a phonetic text, Such as Chinese Pinyin. The input text 
is automatically converted to language text of a character 
based language, Such as Chinese Hanzi (operation 1104). 
One exemplary implementation of this conversion is 
described above with reference to FIG. 1. If the reader is 
interested, a more detailed discussion can be found in the 
incorporated co-pending applications Ser. No. s 
entitled “Language Input Architecture For Converting One 
Text Form to Another Text Form With Tolerance To Spell 
ing, Typographical, And Conversion Errors' and Ser. No. 

, entitled “Language Input Architecture For Convert 
ing One Text Form to Another Text Form With Modeless 
Entry.” 

0.125 Operation 1106 determines whether a user desires 
to edit the language text following conversion, as indicated 
by repositioning the cursor or an express S command. If So 
(i.e., the “Yes” path from operation 1106), the UI receives 
the user's repositioning of the cursor proximal to the char 
acter to be edited (operation 1108). As illustrated in FIG. 5, 
the cursor may be repositioned in front of the language text 
character. 

0126. At operation 1110, the UI opens the edit window 
500 in response to a user command as shown in FIG. 5. The 
edit window 500 includes the first candidate list 504 for 
replacing the language text. If a Suitable replacement can 
didate is not presented in candidate list 504, the user may 
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decide to invoke the second candidate list window 600, as 
illustrated in FIG. 6. Operation 1112 determines whether the 
user has requested the second candidate window 600. If a 
Suitable candidate is available on the first candidate list 504, 
and thus the user decides not to open the Second candidate 
list window (i.e., the “no” branch from operation 1112), the 
user may select replacement language text from the first 
candidate list window to replace the language text to be 
edited (operation 1114). 

0127. On the other hand, if the user invokes the second 
candidate window (i.e., the “yes” branch from operation 
1112), the UI opens the second candidate list window and 
allows the user to Select replacement language text to 
replace the language text being (operation 1116). The 
Selected replacement language text from either the first 
candidate list window 504 or the second candidate list 
window 600 is then displayed in place of the language text 
in the in-line area202 (operation 1118). The operational flow 
continues in operation 1106. 

0128 If a user does not desire to edit text (i.e. the “no” 
path from operation 1106), the UI determines whether the 
user continues to input text, as indicated by the user repo 
Sitioning the cursor and continuing to enter characters 
(operation 1120). If the user's actions tend to Suggest a 
continuation of text entry, the cursor is moved back to the 
input position at the end of the current Section (operation 
1122) and operational flow continues in input in-line opera 
tion 1102. If the user does not wish to continue, the process 
ends. 

0129 
0130 FIG. 12 illustrates an in-line input Sub-process 
1200, which is an exemplary implementation of operations 
1102 and 1104 of FIG. 11. Exemplary screen displays 
depicting this sub-process are illustrated in FIGS. 2 and 3. 

In-Line Input: Operations 1102 and 1104 

0131. At operation 1202, the UI receives an input string 
of phonetic text (e.g., Pinyin) from an input device (e.g., 
keyboard, Voice recognition). The language input UI dis 
plays the phonetic text within the same in-line area 202 as 
the previously converted language text (operation 1204). 
The phonetic text-to-language text converter 138 converts 
the String of phonetic text into language text (e.g., Hanzi) in 
operation 1206. The language input UI replaces the phonetic 
text String with the converted language text String and 
displays the language text in the in-line area 202 (operation 
1208). Sub-process 1200 then exits. 
0132) Sentence-Based Conversion: Operation 1104 

0.133 FIG. 13 illustrates an automatic conversion Sub 
process 1300, which is another exemplary implementation 
of operation 1104. Exemplary Screen displayS depicting this 
sub-process are illustrated in FIGS. 3 and 4. 

0134. At operation 1302, the language input architecture 
receives a String of phonetic text input by the user via an 
input device. The language input UI displays the input 
phonetic text in the in-line area 202 (operation 1304). At 
operation 1306, the language input architecture determines 
whether the phonetic text belongs in the existing Sentence or 
a new Sentence. This determination can be based on whether 
the user has entered Some form of punctuation, Such as a 
period or comma. 
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0135) If input phonetic text belongs to a new sentence 
(i.e. the “new” path from operation 1306), the input phonetic 
text is automatically converted to language text without 
considering the content of previous text in the previous 
sentence, if any (operation 1308). Conversely, if the input 
phonetic text does not belong to a new sentence (i.e. the 
“existing” path from operation 1306), the phonetic text in 
the Sentence is automatically converted within the context of 
the sentence (operation 1310). As part of this conversion, 
previously converted language text may be further modified 
as additional text continues to change the intended meaning 
of the entire sentence. Operational flow exits following the 
conversion operations 1308 and 1310. 
0136 Confirmed Conversion: Operation 1104 
0.137 FIG. 14 illustrates an automatic conversion Sub 
process 1400 in which the user confirms the converted 
language text. Sub-process 1400 is another exemplary 
implementation of operation 1104. 
0.138. At operation 1402, the language input architecture 
receives a String of phonetic text input by the user via an 
input device. The language input UI displays the input 
phonetic text in the in-line area 202 (operation 1404). The 
phonetic text of the corresponding unconfirmed language 
text is automatically converted into language text of a 
character-based language (operation 1406). 
0.139. At operation 1408, the language input UI deter 
mines whether the user has confirmed the converted lan 
guage text. If not, the Sub-process exits. Otherwise, if the 
user has confirmed the language text (i.e., the “yes” path 
from operation 1408), the UI confirms the converted lan 
guage text and removes it from further contextual consid 
eration as additional phonetic text is entered (operation 
1410). Operational flow then exits. 
0140. In-Place Error Correction: Operations 1108-1118 
0141 FIGS. 15-18 illustrate different implementations of 
an in-place error correction Sub-process, which is an exem 
plary implementation of operations 1108-1118 of FIG. 11. 
The Sub-processes of FIGS. 15 and 16 concern use of the 
first and Second candidate lists to correct language text. The 
sub-processes of FIGS. 17 and 18 are directed to correcting 
phonetic text using the phonetic text hint window. 
0.142 FIG. 15 illustrates an in-place error correction 
sub-process 1500 that corrects converted language text by 
offering alternative language texts in a pop-up candidate 
window. Exemplary Screen displayS depicting this Sub 
process 1500 are illustrated in FIG. 5. 
0.143 At operation 1502, in response to the user moving 
the cursor proximally to previously entered language text 
(e.g., in front of a character), the language input UI Selects 
or identifies the language text to be edited. The UI opens the 
edit window 500, including the first candidate window 504 
directly below the language text to be edited, to display a list 
of replacement candidates for the Selected language text 
(operation 1504). 
0144. At operation 1506, the UI receives the user's 
Selection of a replacement candidate from the first candidate 
window 504. The language input UI displays the selected 
replacement language text candidate in place of the Selected 
language text within the same in-line area 202 (operation 
1508). Operational flow then exits. 
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014.5 FIG. 16 illustrates an in-place error Sub-process 
1600 that corrects converted language text by offering a 
complete list of alternative language texts in a Secondary, 
larger pop-up candidate window. Exemplary Screen displayS 
depicting this sub-process 1600 are illustrated in FIG. 6. 
0146). At operation 1602, in response to the user moving 
the cursor proximally to previously entered language text 
(e.g., in front of a character), the language input UI Selects 
or identifies the language text to be edited. The UI opens the 
edit window 500, including the first candidate window 504 
directly below the language text to be edited, to display a 
Shortlist of replacement candidates for the Selected language 
text (operation 1604). If the user cannot find an appropriate 
replacement candidate, the user may invoke a Second can 
didate window 600 of replacement language text candidates 
(operation 1606). The Second candidate list contains a larger 
or more complete list of replacement language text candi 
dates than the first candidate window. 

0147 At operation 1608, the UI receives the user's 
Selection of a replacement candidate from the Second can 
didate window 600. The language input UI displays the 
Selected replacement language text candidate in place of the 
Selected language text within the same in-line area 202 
(operation 1610). Operational flow then exits. 
0148 FIG. 17 illustrates an in-place error Sub-process 
1700 that corrects the converted language text by editing the 
previously entered phonetic text via a pop-up hint window. 
Exemplary screen displays depicting this sub-process 1700 
are illustrated in FIG. 7. 

0149. At operation 1702, in response to the user moving 
the cursor proximally to previously entered language text 
(e.g., in front of a character), the language input UI Selects 
or identifies the language text to be edited. The UI opens the 
edit window 500, including the phonetic text hint window 
502 directly above the language text to be edited that 
displays the phonetic text as entered by the user (operation 
1704). 
0150. Upon user selection of the phonetic text in the hint 
window 502 (i.e., the “yes” path from operation 1706), the 
UI displays the phonetic text in place of the language text 
being edited (operation 1708). This allows the user to make 
corrections to the phonetic text within the in-line area 202. 
Operational flow then exits. 
0151 FIG. 18 illustrates an in-place error Sub-process 
1800 that corrects the converted language text by editing the 
previously entered phonetic text and viewing a new set of 
candidates following the editing. Exemplary Screen displayS 
depicting this sub-process 1800 are illustrated in FIGS. 8 
and 9. 

0152. At operation 1802, in response to the user moving 
the cursor proximally to previously entered language text 
(e.g., in front of a character), the language input UI Selects 
or identifies the language text to be edited. The UI opens the 
edit window 500, including the phonetic text hint window 
502 directly above the selected language text and the first 
candidate window 504 directly below the language text 
(operation 1804). 
0153. Upon user selection of the phonetic text in the hint 
window 502 (i.e., the “yes” path from operation 1806), the 
UI displays the phonetic text in place of the language text 
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being edited (operation 1808). The UI receives and displays 
the user's edits of the phonetic text in the in-line edit area 
202 (operations 1810). In response to the editing, the UI 
displays a new list of replacement language text candidates 
in the first candidate window 504 (operation 1812). The user 
may further invoke the second candidate window 600 if 
desired. 

0154) At operation 1814, the UI receives the user's 
Selection of a replacement candidate from the new list in the 
first candidate window 504. The language input UI displays 
the Selected replacement language text candidate in place of 
the Selected language text within the same in-line area 202 
(operation 1816). Operational flow then exits. 
0.155) Multi-Language Entry 
0156 FIG. 19 illustrates a multi-language entry Sub 
process 1900 in which two or more different languages are 
entered using the in-line input UI. Exemplary Screen dis 
plays depicting this sub-process 1900 are illustrated in FIG. 
10. 

O157 At operation 1902, the language input architecture 
receives a String of mixed phonetic and non-phonetic text 
input by the user via an input device. The language input UI 
displays the mixed text within the same in-line area 202 as 
the previously converted language text (operation 1904). 
0158. At operation 1906, the language input architecture 
determines whether the input text is phonetic text (e.g., 
Pinyin) as opposed to non-phonetic text (e.g., English). If 
the input text is phonetic text (i.e., the “yes” path from 
operation 1906), the language input architecture converts the 
phonetic text to language text (operation 1908). The UI 
displays the language text in place of the entered phonetic 
text and in-line with the previous text (operation 1910). On 
the other hand, if the input text is non-phonetic text (i.e., the 
“no” path from operation 1906), the language input archi 
tecture does not convert it and the UI displays the non 
phonetic text in-line with the previous text (operation 1912). 
Operational flow then exits. 
0159 Exemplars Chinese-Based Implementation 
0160 FIGS. 20-26 illustrate an exemplary implementa 
tion of the language input architecture and UI in the context 
of the Chinese language. In this context, the phonetic text is 
Chinese Pinyin and the language text is Chinese Hanzi 
characters. 

0.161 FIG. 20 illustrates one implementation of a Chi 
nese input user interface showing an example of the in-line 
input feature. Table 2000 contains two strings of Pinyin text 
2002 and 2004 input by the user and corresponding con 
verted Hanzi text 2006 and 2008 as it would appear in the 
in-line input area. An exemplary display Screen 2010 is 
shown below table 2000 and contains the converted Hanzi 
text 2008. Notice that the Pinyin text being input at a cursor 
bar 2012 is displayed in-line with the converted Chinese 
text. The other characteristics shown in the display Screen 
2010 are known in the word processing art. 
0162 FIG. 21 illustrates a Chinese UI screen 2100 in 
which converted Hanzi text is presently displayed in the 
in-line entry area 2102. The user has moved the cursor to 
select Chinese character text 2104 for editing and invoked 
the pop-up edit window 2106, consisting of a Pinyin text 
hint window 2108 and a first Hanzi text candidate window 
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2110. The Pinyin text 2112 associated with the selected 
Chinese character text 2104 is displayed in a Pinyin text hint 
window 2108. 

0163 FIG. 22 illustrates one implementation of a Chi 
nese input user interface showing an example of the in-place 
error correction feature. Table 2200 depicts two user actions 
in the left column-an action 2202 to open the edit window 
containing a phonetic hint and a candidate list and an action 
2204 to select an item “1” from the candidate list. In 
response to the user actions in the left column, the right 
column of table 2200 illustrates corresponding exemplary 
Screen shots 2206 and 2208. 

0164. With respect to screen shot 2206, the user selects 
Chinese character text 2210 for editing by moving the cursor 
in front of the character text 2210. The user inputs a 
command to open an edit window containing a Pinyin text 
hint window 2212 and a first candidate list window 2214. 
Next, the user selects item “1” from the candidate list 2214 
and the first candidate 2216 associated with item “1” is 
substituted for the original selected text 2210. Notice also 
that the candidates in the list 2208 are updated (i.e., scrolled 
upward one place) to reflect that the Selected candidate 2216 
is moved into the in-line entry area. The updating may be 
animated to visually illustrate that the Selected candidate 
2216 is moved into the in-line area. 

0.165 FIG. 23 illustrates another implementation of a 
Chinese input user interface to illustrate in-place correction 
of the Pinyin text. The left column in table 2300 contains a 
series of five user actions 2302-2310 and the right column 
shows corresponding exemplary screen shots 2312-2320 
resulting from the user actions. When a user decides to edit 
the character text, the user moves the cursor to the front of 
the character text to be edited (action 2302). Suppose the 
user selects Chinese character text 2330 to be edited (UI 
screen shot 2312). After moving cursor in front of the 
character text 2330, the user inputs a command (e.g., press 
ing the “ESC" key) to invoke the edit window (action 2304). 
As a result, a Pinyin text hint window 2332 and a first 
candidate list window 2334 are opened as shown in the UI 
Screen shot 2314. 

0166) Next, the user enters “0” (action 2306) to select the 
Pinyin text 2336 in the Pinyin text hint window 2332. The 
selected Pinyin text 2336 is substituted for the selected 
character text 2330 as shown in the UI Screen shot 2316. At 
this point, the user is free to edit the original Pinyin text. 
0167 Suppose the user adds an additional apostrophe in 
the Pinyin text 2336 (action 2308) to produce text 2336' as 
shown UI screen shot 2318. The edited Pinyin text 2336' is 
shown both in the in-line area as well as the Pinyin text hint 
window 2332. Following the editing, the first candidate 
window 2334 is updated with a new list of character text 
candidates. In this example, a new character text candidate 
2338 corresponding to the edited Pinyin text 2336' is dis 
played in the first candidate list window 2334. 
0168 Finally, the user selects the desired character text 
2338 in the first candidate list window 2334, for example, by 
entering “1” (action2310). As a result, the selected character 
text 2338 is displayed in place of the edited Pinyin text 
2336', as illustrated in UI Screen shot 2320. In this manner, 
the new character text 2338 is effectively substituted for the 
original language text 2330. 
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0169 FIG. 24 illustrates another implementation of a 
Chinese input user interface to illustrate entry of mixed 
languages, Such as Chinese and English. The left column in 
table 2400 contains a series of two user actions 2402 and 
2404 and the right column shows corresponding exemplary 
screen shots 2406 and 2408 resulting from the user actions. 
0170 Suppose the user inputs mixed Pinyin text 2410 
and English text 2412 as indicated by action 2402. The user 
can enter the mixed text into the language input UI without 
shifting modes between Chinese entry and English entry. 
That is, the user simply enters the Pinyin text and English 
text in the same line without stopping. The Pinyin text 2410 
is converted into Chinese text 2414 and displayed within the 
same in-line area, as illustrated in UI Screen shot 2406. The 
English text 2412 is not converted by the language input 
architecture, but is displayed as entered. 
0171 Subsequently, the user inputs mixed Pinyin text 
2416, English text 2418, and Pinyin text 2420 without 
shifting modes (action 2404). The Pinyin text 2416 and 2420 
are converted into Chinese text 2422 and 2424, respectively, 
as shown in UI screen shot 2408. The English text 2418 
remains unchanged and is displayed in-line with the con 
verted Chinese text. 

0172 According to one implementation, the phonetic and 
non-phonetic text may be displayed differently to differen 
tiate between them. For example, compare the mixed text in 
table 2000 of FIG.20 and table 2400 of FIG. 24. The Pinyin 
text (e.g., 2012 in FIG. 20) is displayed in a narrow, bold 
font, whereas the English text (e.g., 2412 or 2418 in FIG. 
24) is displayed in a thin, courier-type font. 
0173 FIG. 25 illustrates another implementation of a 
Chinese input user interface to illustrate the first and Second 
candidate lists for in-place editing. The left column in table 
2500 contains a series of two user actions 2502 and 2504 and 
the right column shows corresponding exemplary Screen 
shots 2506 and 2508 resulting from the user actions. 

0.174. At action 2502, the user selects a Chinese text to be 
edited and inputs a command to open the Pinyin text hint 
window 2510 and a first character text candidate list 2512. 
The windows 2510 and 2512 appear above and below the 
in-line entry area, respectively, as illustrated in UI Screen 
Shot 2506. 

0.175. Next, at action 2504, the user inputs a command to 
open a Second character text candidate list. A Second char 
acter text candidate list window 2514 is popped open next to 
the first candidate list 2512, as illustrated in UI Screen shot 
2508. The user may then select a character text candidate 
from the second character text candidate list window 2514. 

0176 FIG. 26 illustrates another implementation of a 
Chinese input user interface to illustrate Sentence-based 
automatic conversion with confirmed character text. The left 
column in table 2600 contains a series of five user actions 
2602-2610 and the right column shows corresponding exem 
plary screen shots 2612-2620 resulting from the user 
actions. 

0177. At action 2602, the user inputs Pinyin text 2622 
and 2624. The Pinyin text 2622 is automatically converted 
into character text 2626 and Pinyin text 2624 remains 
unconverted until further user input, as illustrated by UI 
screen shot 2612. At action 2604, the user Subsequently 
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inputs Pinyin text 2628. The previously converted character 
text 2626 is now automatically converted into different 
Chinese character text 2630 as a result of changing context 
introduced by the addition of Pinyin text 2628. This modi 
fication of the converted character text is illustrated in UI 
screen shot 2614. Pinyin text 2624 and 2628 remain uncon 
verted at this point, and continue to be illustrated in-line with 
the modified language text. 
0.178 Next, at action 2606, the user inputs a confirmation 
command (e.g., pressing the space bar) to confirm the just 
converted character text 2630. Meanwhile, the Pinyin text 
2624 and 2628 are automatically converted into Chinese text 
2632 and 2634, respectively, based on the context in the 
sentence So far. This is illustrated in Screen shot 2616. 

0179 Subsequently, at action 2608, the user enters addi 
tional Pinyin text (not shown) in the same Sentence and the 
Pinyin text is converted into character text 2636, as illus 
trated in UI Screen shot 2618. Notice that the confirmed 
character text 2630 is not changed by Subsequent entry of the 
Pinyin text. 
0180 For the comparison purposes, suppose the charac 
ter text 2630 is not confirmed by user action 2606 (e.g., the 
user does not press the Space bar). Instead, the user enters the 
additional Pinyin text without confirmation of character text 
2630. In this case, the character text 2626 remains 
unchanged and is not modified to text 2630, as illustrated by 
UI Screen shot 2620. This is because the automatic conver 
Sion from Pinyin text to character text is sentence-based and 
character text 2626 is part of the Sentence. AS long as the 
Sentence is active (i.e., no punctuation has ended the Sen 
tence or no new sentence has yet been started), the previ 
ously converted character text in the current Sentence is 
Subject to further modification unless the user confirms the 
converted character text. 

0181 Conclusion 
0182 Although the description above uses language that 
is Specific to structural features and/or methodological acts, 
it is to be understood that the invention defined in the 
appended claims is not limited to the Specific features or acts 
described. Rather, the Specific features and acts are disclosed 
as exemplary forms of implementing the invention. 

1. A method comprising: 
receiving input text entered by a user; 
converting the input text to an output text; and 
displaying the input text and the output text within a 
common entry line. 

2. A method as recited in claim 1, wherein the input text 
comprises a phonetic text and the output text comprises a 
character-based language text. 

3. A method as recited in claim 1, wherein the input text 
comprises Chinese Pinyin and the output text comprises 
Chinese Hanzi. 

4. A method as recited in claim 1, wherein the displaying 
comprises displaying the input text and the output text 
together within a common horizontal line. 

5. A method as recited in claim 1, wherein the displaying 
comprises depicting the output text in place of the input text 
from which the output text was converted. 

6. A method as recited in claim 1, further comprising 
modifying the output text as additional input text is entered. 
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7. A method as recited in claim 6, further comprising 
ceasing to further modify the output text as additional input 
text is entered in response to user entry of punctuation. 

8. A method as recited in claim 6, further comprising 
ceasing to further modify the output text as additional input 
text is entered in response to user confirmation of the output 
teXt. 

9. A method as recited in claim 6, further comprising 
ceasing, in response to user confirmation of the output text, 
to modify the output text while leaving unconverted input 
text active for modification. 

10. A method as recited in claim 1, further comprising 
Selectively modifying the output text as additional input text 
is entered Such that no modification is made if Such modi 
fication results in only a minor improvement. 

11. A method as recited in claim 1, further comprising 
enabling a user to edit the output text within the common 
entry line without Switching from an entry mode to an edit 
mode. 

12. A method as recited in claim 1, further comprising, in 
response to user Selection of output text for editing, depict 
ing an edit window adjacent to the Selected output text in the 
entry line. 

13. A method as recited in claim 12, wherein the entry line 
is oriented in a first direction and further comprising orient 
ing the edit window in a Second direction orthogonal to the 
first direction. 

14. A method as recited in claim 1, further comprising, in 
response to user Selection of Output text for editing, depict 
ing an input text hint window adjacent to the Selected output 
text in the entry line, the input text hint window containing 
the input text from which the Selected output text was 
converted. 

15. A method as recited in claim 1, further comprising, in 
response to user Selection of output text for editing, depict 
ing a first candidate list adjacent to the Selected output text 
in the entry line, the first candidate list containing one or 
more alternate output text candidates that may be Substituted 
for the Selected output text. 

16. A method as recited in claim 15, further comprising 
ordering the output text candidates within the first candidate 
list according to a ranking. 

17. A method as recited in claim 15, wherein the first 
candidate list is Scrollable, and further comprising animating 
movement of the output text candidates as the list is Scrolled. 

18. A method as recited in claim 15, further comprising 
depicting a Second candidate list containing a complete Set 
of output text candidates than the first candidate list. 

19. A method as recited in claim 18, further comprising 
arranging the output text candidates in the Second candidate 
list according to complexity of character construction. 

20. A method as recited in claim 18, further comprising: 
ordering the output text candidates in the first candidate 

list according to a first metric, and 
arranging the output text candidates in the Second candi 

date list according to a Second metric different than the 
first metric. 

21. A method as recited in claim 1, wherein the entry line 
is oriented in a first direction, and further comprising, in 
response to user Selection of output text for editing: 

depicting an input text hint window above the Selected 
output text in a Second direction orthogonal to the first 
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direction, the input text hint window containing the 
input text from which the Selected output text was 
converted; and 

depicting a first candidate window below the Selected 
output text in the Second direction, the first candidate 
window containing one or more alternate output text 
candidates that may be substituted for the selected 
output text. 

22. A method as recited in claim 1, wherein the input text 
comprises phonetic and non-phonetic text, further compris 
Ing: 

converting the phonetic text to language text, and 
displaying the language text, the non-phonetic text, and 

newly entered phonetic text within the common entry 
line. 

23. A method as recited in claim 1, further comprising 
enabling a user to enter input text containing at least two 
languages without Switching from a first entry mode for a 
first language and a Second entry mode for a Second lan 
guage. 

24. A method as recited in claim 1, wherein the input text 
comprises individual input characters, further comprising 
converting at least one of the input characters to the output 
text when at least one input character is displayed and at 
most six input characters are displayed. 

25. A method as recited in claim 1, wherein the input text 
comprises individual input characters, further comprising: 

evaluating at least two conversion candidates for match 
ing characters; and 

if at least one character from both conversion candidates 
match, converting at least one input character to the 
matching character. 

26. A method as recited in claim 1, wherein the input text 
comprises individual input characters, further comprising 
always displaying a most recently entered input character. 

27. A method as recited in claim 1, wherein the input text 
comprises individual input characters, further comprising 
converting at least one input character to the output text of 
a first most likely conversion candidate if the first most 
likely conversion candidate Scores significantly higher than 
a Second most likely conversion candidate. 

28. One or more computer-readable media having com 
puter-executable instructions that, when executed on a pro 
ceSSor, direct a computer to perform the method as recited in 
claim 1. 

29. A method comprising: 
displaying phonetic text as a user enters the phonetic text; 

and 

displaying language text upon conversion from the pho 
netic text, the language text being presented in place of 
the phonetic text from which the language text is 
converted So that the language text and any uncon 
verted phonetic text are displayed together. 

30. A method as recited in claim 29, wherein the phonetic 
text comprises a Chinese Pinyin and the language text 
comprises a Chinese Hanzi. 

31. A method as recited in claim 29, further comprising 
displaying the unconverted phonetic text and the language 
text together within a common horizontal line. 
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32. A method as recited in claim 29, further comprising 
modifying the language text as additional phonetic text is 
entered. 

33. A method as recited in claim 32, further comprising 
ceasing to further modify the language text as additional 
phonetic text is entered in response to user entry of punc 
tuation. 

34. A method as recited in claim 32, further comprising 
ceasing to further modify the language text as additional 
phonetic text is entered in response to user confirmation of 
the language text. 

35. A method as recited in claim 32, further comprising 
ceasing, in response to user confirmation of the language 
text, to modify the language text while leaving unconverted 
phonetic text active for modification. 

36. A method as recited in claim 29, further comprising 
modifying the language text to Second language text as 
additional phonetic text is entered if the Second language 
text is significantly more likely to have been intended. 

37. A method as recited in claim 29, further comprising 
enabling a user to edit the language text without Switching 
from an entry mode to an edit mode. 

38. A method as recited in claim 29, further comprising, 
in response to user Selection of language text for editing, 
displaying an edit window adjacent to the Selected language 
teXt. 

39. A method as recited in claim 29, further comprising, 
in response to user Selection of language text for editing: 

displaying a phonetic text hint proximal to the Selected 
language text, the phonetic text hint containing the 
phonetic text from which the Selected language text 
was converted; and 

displaying a reduced-set candidate list proximal to the 
Selected language text, the candidate list containing a 
reduced set of one or more alternate language text 
candidates that may be substituted for the selected 
language text. 

40. A method as recited in claim 39, further comprising 
ordering the language text candidates within the candidate 
list according to a ranking. 

41. A method as recited in claim 39, wherein the candidate 
list is Scrollable, and further comprising animating move 
ment of the language text candidates as the list is Scrolled. 

42. A method as recited in claim 39, further comprising 
displaying a full-set candidate list containing a complete Set 
of language text candidates than the reduced-set candidate 
list. 

43. A method as recited in claim 42, further comprising 
arranging the language text candidates in the full-set candi 
date list according to complexity of character construction. 

44. A method as recited in claim 42, further comprising: 
ordering the language text candidates in the reduced-set 

candidate list according to a first metric, and 
arranging the language text candidates in the full-set 

candidate list according to a Second metric different 
than the first metric. 

45. A method as recited in claim 29, wherein the phonetic 
text comprises individual characters, further comprising 
converting at least one of the phonetic characters to the 
language text when at least one phonetic character is dis 
played and at most Six phonetic characters are displayed. 
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46. One or more computer-readable media having com 
puter-executable instructions that, when executed on a pro 
ceSSor, direct a computer to perform the method as recited in 
claim 29. 

47. A method comprising: 
presenting a user interface to receive phonetic text and 

non-phonetic text entered by a user; 
converting the phonetic text to a language text, and 
displaying together the language text, the non-phonetic 

text, and unconverted phonetic text. 
48. A method as recited in claim 47, further comprising 

displaying the language text, the non-phonetic text, and the 
unconverted phonetic text in-line within a common horizon 
tal line. 

49. A method as recited in claim 47, further comprising 
displaying the non-phonetic text differently than the uncon 
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verted phonetic text So that the non-phonetic text appears 
differently than the unconverted phonetic text. 

50. A method as recited in claim 47, further comprising 
displaying the non-phonetic text in a first font and the 
unconverted phonetic text in a second font different from the 
first font. 

51. A method as recited in claim 47, further comprising 
displaying the non-phonetic text in a first color and the 
unconverted phonetic text in a Second color different from 
the first color. 

52. One or more computer-readable media having com 
puter-executable instructions that, when executed on a pro 
ceSSor, direct a computer to perform the method as recited in 
claim 47. 


