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DESCRIPTION
TITLE OF INVENTION

STROKE AND STRUCTURE INPUT METHOD AND SYSTEM

TECHNICAL FIELD

The invention relates to a stroke and structure input
method used in an electronic device, and more particularly, to a
stroke and structure input method and a related system for
inputting texts with strokes and structures such as Chinese,
Japanese and Korean languages. The inventive stroke and
structure input method and the related system may be widely
applied in devices which need information input, such as an
embedded system, a desktop computer, a portable computer, a
touchpad system, an E-dictionary, a learning machine and so

on.

BACKGROUND ART

Researches have been widely conducted in a stroke and
structure input method field. A user may input strokes and
structures of characters to achieve selection and input of
candidate characters. The stroke and structure input method
may search for related characters or words using the strokes
and the structures. The introduction of the character structure

may improve the input efficiency.
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Reference 1 (CN101122831A) discloses a numeral
symmetry code stroke input method, which may input Chinese
characters one by one through 10 kinds of Chinese structures
and 5 kinds of Chinese strokes. In the numeral symmetry code
stroke input method, candidates for the Chinese character may
be produced by the Chinese structures and the Chinese

strokes.

Reference 2 (CN1336578A) discloses a Chinese input
method based on numeric keyboard, which may input Chinese
characters through 3 kinds of Chinese structures and 5 kinds
of Chinese strokes. In the Chinese input method, the Chinese
structure(s) may be on the front, and the Chinese stroke(s) may
be on the back. A complex rule may be defined for a

combination of the structure and the stroke.

However, Reference 1 has disadvantages as follows:

(1) only one Chinese character may be input every
time, but two or more Chinese characters cannot
be input every time;

(2) it is required that the Chinese character should
be Input with a correct stroke sequence;
otherwise, the method cannot provide correct
Chinese candidates; and

(3) the Chinese structures are too many (10 kinds)
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for users to remember.

The disadvantages of Reference 2 are

(4) the rule of the combination of the structure and
the stroke is too complex. The number of the
strokes for each Chinese character or word is
limited by a code length, which causes a more
complex combination rule; and

(5) it is required that the Chinese should be input
with a correct stroke sequence. Otherwise, the
method cannot  provide correct Chinese

candidates.

Therefore, the current stroke and structure input method
does not well balance input relationships between the stroke
and the structure, requires that the user must know the correct
stroke sequence of the Chinese character, and cannot provide a
correct result for a wrong stroke sequence at all, which cause a

significantly inconvenience for the user’s input.

SUMMARY OF INVENTION

In order to solve the above problems existed in the prior
art, the present invention provides a stroke and structure input
method and a re_:lated system, wherein related characters or

words may be searched for using strokes and structures, the
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searched characters or words may be output in a specific order,
and the character structures may be used as separators of
continuously input multiple characters. Thus, the input

efficiency may be improved.

Additionally, in order to avoid a problem in which a
candidate character cannot be provided due to a wrong user
input stroke sequence, the present invention further provides
an alternative stroke sequence free input function. The stroke
sequence free input function means that the user may input
characters or words in the wrong stroke sequence. This is an
alternative function, and the user may select to enable or
disable such a function, which may be convenient for those who
are not familiar with the stroke sequence (by enabling the
stroke sequence free input function), and also will not bring any
interference and inconvenience for those who are familiar with
the stroke sequence (by disabling the stroke sequence free
input function). When the user enables the stroke sequence free
input function, the stroke and structure input method and the
related system of the present invention will change the stroke
sequence input by the user, and search for related characters
and words according to various combinations of the stroke

sequences.

According to a first aspect of the present invention, a
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stroke and structure input system is provided. The stroke and
structure input system comprises: a character stroke structure
dictionary, adapted to store records formed by encoding
characters according to strokes and structures of the
characters; a word stroke structure dictionary, adapted to store
records formed by encoding words according to strokes and
structures of characters which constitute the words; an input
collection unit, adapted to process input information from an
input device for distinguishing stroke information, structure
information and selection information; to provide the stroke
information and/or the structure information in the input
information to a stroke and structure to character transfer unit,
when it is determined based on the input stroke information
and/or the structure information that one character is to be
input; to provide the stroke informétion and/or the structure
information in the input information to a stroke and structure
to word transfer unit, when it is determined based on the input
stroke information and/or the structure information that a
word is to be input; and to provide the selection information in
the input information to a candidate selection unit, when it is
determined based on the input selection information that one
candidate character or candidate word is to be selected; the
stroke and structure to character transfer unit, adapted to
search the character stroke structure dictionary for a candidate

character matched with the input stroke information and/or
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structure information; the stroke and structure to word
transfer unit, adapted to search the word stroke structure
dictionary for a candidate word matched with the input stroke
information and/or structure information; the candidate
selection unit, adapted to present the candidate character
provided by the stroke and structure to character transfer unit
and/or the candidate word provided by the stroke and structure
to word transfer unit, and to output the selected candidate
character or candidate word according to the input selection
information, wherein the structure information is used as

separators between multiple characters.

Preferably, the stroke and structure input system further
comprises a forecast dictionary, adapted to store at least one of
relationships between characters, relationships between
characters and words, relationships between words, and
relationships between words and characters; a forecast unit,
adapted to search the forecast dictionary for a candidate
character and/or a candidate word matched with the selected
candidate character or candidate word, wherein the candidate
selection unit is further adapted to present the céndidate
character and/or candidate word provided by the forecast unit,
and to output the selected candidate character or candidate

word according to the input selection information.
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Preferably, the stroke and structure input system further
comprises: a stroke sequence free unit, adapted to perform a
stroke sequence free processing on the records stored in the
character stroke structure dictionary and the word stroke
structure dictionary, so that a same character corresponds to
all of possible stroke sequence combinations, and a same word

corresponds to all of possible stroke sequence combinations.

Preferably, the input collection unit comprises: a stroke
sequence free unit, adapted to perform a stroke sequence free
processing on the stroke information to be provided to the
stroke and structure to character transfer unit and/or the
stroke and structure to word transfer unit; to change a
sequence of a plurality of strokes belonging to one character by
taking the structure information as borders to provide all of
possible stroke combinations, so as to form all of possible
stroke information and/or structure information corresponding
to the input stroke information and/or structure information,
wherein the stroke and structure to character transfer unit or
the stroke and structure to word transfer unit searches the
character stroke structure dictionary or the word stroke
structure dictionary for a candidate character or a candidate
word matched with the all of possible stroke information and/or

structure information.
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According to a second aspect of the present invention, a
stroke and structure input method is provided. The stroke and
structure input method comprises: encoding characters
according to strokes and structures of the characters, storing
the encoded characters in a character stroke structure
dictionary; encoding words according to strokes and structures
of characters which constitute the words, storing the encoded
words in a word stroke structure dictionary; processing input
information from an input device for distinguishing stroke
information, structure information and selection information;
searching the character stroke structure dictionary for a
candidate character matched with the stroke information
and/or structure information in the input information and
presenting the candidate character, when it is determined
based on the input stroke information and/or the structure
information that one character is to be input; searching the
word stroke structure dictionary for a candidate word matched
with the stroke information and/or structure information in the
input information and presenting the candidate word, when it is
determined based on the input stroke information and/or the
structure information that a word is to be input; when it is
determined based on the input selection information that one
candidate character or candidate word is to be selected,
outputting the selected candidate character or candidate word,

wherein the structure information is used as separators
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between multiple characters.

Preferably, the stroke and structure input method further
comprises: forecasting a candidate character and/or a
candidate word matched with the selected candidate character
or candidate word, and presenting the candidate character
and/or candidate word; and when it is determined based on the
input selection information that one candidate character or
candidate word is to be selected, outputting the selected

candidate character or candidate word.

Preferably, the stroke and structure input method further
comprises: performing a stroke sequence free processing on
records stéred in the character stroke structure dictionary and
the word stroke structure dictionary, so that a same character
corresponds to all of possible stroke sequence combinations,
and a same word corresponds to all of possible stroke sequence

combinations.

Preferably, the input collection method comprises:
performing a stroke sequence free processing on the stroke
information firstly, when it is determined based on the stroke
information and/or structure information that one character or
word is to be input; changing a sequence of a plurality of

strokes belonging to one character by taking the structure
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information as borders to provide all of possible stroke
combinations, so as to form all of possible stroke information
and/or structure information corresponding to the input stroke
information and/or structure information, wherein the
character stroke structure dictionary or the word stroke
structure dictionary is searched for a candidate character or a
candidate word matched with the all of possible stroke
information and/or structure information, and the candidate

character or the candidate word is presented.

In the present invention, the strokes of the characters may

be defined according to the following table:

— Including #(—), ()

| Including (1), ®F(])

J Including #() ), s5(~), #(\)
- Including #7(< ), BHT(L), BEI(7), BE()
All All strokes

The structures of the characters may be defined according

to the following table:

Structure ' Remarks
Left to Including Left to Right, Left to Middle to
Right Right

Above to |Including Above to Below, Above to
Below Middle to Below

Surround | Including Surround, Surround from
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above, Surround from below, Surround
from left, Surround from right.

Others Other structures except above

All All structures

According to the above definitions, the characters or
words may be encoded, and the strokes and the structures of

the characters may be mapped on the input device.

In the present invention, the input device may be a
computer keyboard, which may map the strokes “—, |, J, 7,
All” on keys “Q, W, E, R, T” respectively, and map the structures
“Left to Right, Above to Below, Surround, Others, All” on keys
“A, S, D, F, G”; or

the input device may be a digital keypad, which may map
the strokes “—, |, J, 7, All” on keys “1, 2, 3, 4, 57
respectively, and map the structures “Left to Right, Above to
Below, Surround, Others, All” on keys “7, 8, 9, * 07
respectively; or

the input device may be a touchpad, which may map the
strokes “—, |, }, 7, All” on different areas on the touchpad
respectively, and map the structures “Left to Right, Above to

Below, Surround, Others, All” on different areas on the

touchpad respectively.

The present invention may achieve advantageous
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technical effects as follows:

(1) the stroke and structure input method is greatly
convenient for those who are not familiar with
related pronunciation input, e.g. users, travelers
and foreign-language learners who are not
familiar with Chinese Pinyin input method;

(2) Chinese words may be input conveniently with
the stroke and structure input method, while the
stroke input method can only input one Chinese
character. Thus, the input efficiency is
significantly improved; and

(3) the stroke sequence is not limited. The stroke and
structure input method may output the desired
candidate character or word, even if the user

input with the wrong stroke sequence.

BRIEF DESCRIPTION OF DRAWINGS
The above and other objects, features and advantages of
the present invention will be more apparent from the following
preferred embodiments illustrated with reference to the figures.
Fig. 1 shows a schematic block diagram of a stroke and
structure input system 100 according to the present invention.
Fig. 2 shows a schematic operating flowchart of an input
collection unit 110.

Fig. 3 shows an operating flowchart of a stroke and
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structure to character transfer unit 125.

Fig. 4 shows an operating flowchart of a stroke and
structure to word transfer unit 135.

Fig. 5 shows an operating flowchart of a candidate
selection unit 140.

Fig. 6 shows an operating flowchart of a forecast unit 155.

Figs. 7A show exemplary embodiments of the present
invention embodied on a desktop computer.

Figs. 7B show exemplary embodiments of the present
invention embodied on a desktop computer.

Figs. 8A show exemplary embodiments of the present
invention embodied on a mobile phone.

Figs. 8B show exemplary embodiments of the present
invention embodied on a mobile phone.

Fig. 9 shows an exemplary embodiment of the present
invention embodied on a touchpad system.

Figs. 10A show exemplary embodiments of a stroke and
structure input method according to the present invention.

Figs. 10B show exemplary embodiments of a stroke and
structure input method according to the present invention.

Figs. 10C show exemplary embodiments of a stroke and
structure input method according to the present invention.

Figs. 10D show exemplary embodiments of a stroke and
structure input method according to the present invention.

Figs. 10E show exemplary embodiments of a stroke and



10

15

20

25

WO 2012/015021 PCT/JP2011/067383

- 14 -
structure input method according to the present invention.

Fig. 11 shows a schematic block diagram of a stroke and
structure input system 100A according to a variant of the
present invention, which may provide a stroke sequence free
input function.

Fig. 12 shows a schematic block diagram of a stroke and
structure input system 100B according to another variant of
the present invention, which may provide a stroke sequence
free input function.

Figs. 13A show comparisons between examples without a
stroke sequence free input function and those with a stroke
sequence free input function.

Figs. 13B show comparisons between examples without a
stroke sequence free input function and those with a stroke
sequence free input function.

Figs. 13C show comparisons between examples without a
stroke sequence free input function and those with a stroke

sequence free input function.

Same or similar structures and steps are indicated by
same or similar reference numbers in all of the drawings of the

present invention.

DESCRIPTION OF EMBODIMENTS

Preferred embodiments of the present invention will be
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detailed with reference to the drawings. In the following
description, details and functions unnecessary to the present
invention are omitted so as not to obscure the concept of the

invention.

A stroke and structure input method and a related system
according to the present invention mainly solve problems as
follows:

(1) Using character structures as separators to input
characters continuously; and

(2) Input without a stroke sequence. That is, users
do not have to know or remember a correct stroke

sequence of characters.

Hereinafter, Chinese characters will be taken as an
example to describe the stroke and structure input method and
the related system. However, this is only for illustration but not
for limitation. The skilled in the art may apply the present
invention to other characters which have strokes and
structures, which also fall into the protection scope of the

present invention.

The following are a stroke definition and a structure
definition in the stroke and structure input method and the

related system of the present invention.
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Table 1 Stroke Definition
# | Stroke | Representation | = - ‘Remarks
1 # o Including #(—), #&(—)
2 = | Including 2Z( ), B2(])
3 # J Including #( ) ), &(~) &H(\)
4 I Including #7(< ), BIT(L), BI(7), BA()
5 All ? All strokes

Table 2 Structure Definition

_{t_{Structure Remgsentatton | Remarks  |Example
Left to Including Left to Right,
1 . - . . =
Right Left to Middle to Right
5 Above to . Including Above to Below, -
Below Above to Middle to Below -
Including Surround,
Surround from above,
3 | Surround @) Surround from below, i
Surround from left,
Surround from right.
Other structures except
4 Others 0 +
above
5 All ? All structures

Fig. 1 shows a schematic block diagram of a stroke and

structure input system 100 according to the present invention.

As shown in Fig. 1, the stroke and structure input system

100 according to the present invention may comprise an input

collection unit 110, a character stroke structure dictionary 120,
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a word stroke structure dictionary 130, a stroke and structure
to character transfer unit 125, a stroke and structure to word
transfer unit 135, a candidate selection unit 140, a forecast

dictionary 150 and a forecast unit 1535.

The input collection wunit 110 may collect input
information from an input device, and process the input
information for distinguishing stroke information, structure

information and selection information.

The character stroke structure dictionary 120 may be
used for storing characters, stroke and structure information of

the characters, and use frequencies of the characters.

The stroke and structure to character transfer unit 125
may transfer the stroke information and the structure
information from the input collection unit 110 into candidate

characters.

The word stroke structure dictionary 130 may be used for
storing words, stroke and structure information of the words,
and use frequencies of the words. A word may consist of one or
more characters. The stroke and structure information of the
word may come from the stroke and structure information of

characters constituting the word, which may be identical with
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the stroke and structure information of the characters
constituting the word, or may be modified and simplified to a

certain extent.

The stroke and structure to word transfer unit 135 may
transfer the stroke information and the structure information

from the input collection unit 110 into candidate words.

The candidate selection unit 140 may present the
candidate characters provided by the stroke and structure to
character transfer unit 125, the candidate words provided by
the stroke and structure to word transfer unit 135 and/or the
candidate characters and/or the candidate words provided by
the forecast unit 155. Here, a presentation order of the
candidate characters and/or the candidate words may be
determined according to the use frequencies of the candidate
characters and/or the candidate words. Then, the candidate
selection unit 140 may output a currently selected candidate
character or candidate word, according to the selection

information from the input collection unit 110.

The forecast dictionary 150 may be used for storing at
least one of relationships between characters, relationships
between characters and words, relationships between words,

and relationships between words and characters. Alternatively,
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the forecast dictionary 150 may store use frequencies of the

above relationships.

The forecast unit 155 may search for new candidate
characters and/or candidate words to return to the candidate
selection unit 140 based on the currently selected candidate
character or candidate word output by the candidate selection
unit 140, according to the forecast dictionary 150. Here, the
use frequencies of the new candidate characters and/or
candidate words may utilize the use frequencies in the
character stroke structure dictionary 120 and the word stroke
structure dictionary 130, and may also be different values of
the use frequencies of the relationships stored in the forecast

dictionary 150.

Alternatively, the candidate selection unit 140 may also
update the use frequency of the currently selected candidate
character or candidate word in the character stroke structure
dictionary 120 or the word stroke structure dictionary 130,
according to the currently selected candidate character or
candidate word. Also, the candidate selection unit 140 may
update the use frequencies of the related relationships between
the currently selected candidate characters or candidate words
in the forecast dictionary 150, according to the currently

selected candidate characters or candidate words.
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In the specification, the “use frequency” represents
numbers of the characters, words or relationships being
selected. Alternatively, the use frequency may be automatically
updated with use of the stroke and structure input system

according to the present invention.

Fig. 2 shows a schematic operating flowchart of the input

collection unit 110.

As shown in Fig. 2, in step S210, the input collection unit
110 may firstly determine whether the input information from
the input collection unit 110 is the stroke information or the

structure information or not.

If the input information is the stroke information or the
structure information (“Yes” in step S210), the input collection
unit 110 may determine in step S220 whether it is a character.
In step S220, the input collection unit 110 may determine
whether the input information contains the structure
information. If the input information contains at least one
structure information, and also contains the stroke information
and/or structure information following the at least one
structure information, it may be determined that the inputis at

least two characters. On the contrary, if the input information
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does not contain the structure information but only contain the
stroke information, or the input information only contains
single structure information and there is no other information
following the structure information, it may be determined that
the input is one character. When it is determined that only one
character is input (“Yes” in step S220), the input information
may be provided to the stroke and structure to character
transfer unit 125. When it is determined that a plurality of
characters are input (“No” in step S220), the input information
may be provided to the stroke and structure to word transfer

unit 135.

On the other hand, if the input information is not the
stroke information or the structure information (“No” in step
S210), the input collection unit 110 may determine in step S230
whether the input information is the selection information or
not. If the input information is the selection information (“Yes”
in step S230), the input collection unit 110 may provide the
input information to the candidate selection unit 140. If the
input information is not the selection information (“No” in step
S230), the input collection unit 110 may discard the input

information, and does not perform any operation any more.

Fig. 3 shows an operating flowchart of the stroke and

structure to character transfer unit 125.
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As shown in Fig. 3, in step S310, the stroke and structure
to character transfer unit 125 may issue an instruction of
searching for candidate characters matched with the input
stroke information and/or structure information from the input
collection unit 110 to the character stroke structure dictionary
120, according to the input stroke information and/or
structure information. Then, in step S320, the stroke and
structure to character transfer unit 125 may obtain a search
result returned from the character stroke structure dictionary
120, which contains the candidate characters matched with the
input stroke information and/or structure information and the
use frequencies thereof. Finally, in step S330, the stroke and
structure to character transfer unit 125 may order the obtained
candidate characters according to the use frequencies of the
candidate characters, and provide the ordered candidate

characters to the candidate selection unit 140.

Fig. 4 shows an operating flowchart of the stroke and

structure to word transfer unit 135.

As shown in Fig. 4, in step S410, the stroke and structure
to word transfer unit 135 may issue an instruction of searching
for candidate words matched with the input stroke information

and structure information from the input collection unit 110 to
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the word stroke structure dictionary 130, according to the
input stroke information and structure information. Then, in
step S420, the stroke and structure to word transfer unit 135
may obtain a search result returned from the word stroke
structure dictionary 130, which contains the candidate words
matched with the input stroke information and/or structure
information and the use frequencies thereof. Finally, in step
S430, the stroke and structure to word transfer unit 135 may
order the obtained candidate words according to the use
frequencies of the candidate words, and provide the ordered

candidate words to the candidate selection unit 140.

Fig. 5 shows an operating flowchart of the candidate

selection unit 140.

As shown in Fig. 5, in step S510, the candidate selection
unit 140 may present the candidate characters provided by the
stroke and structure to character transfer unit 125, the
candidate words provided by the stroke and structure to word
transfer unit 135, and/or the candidate characters and/or
candidate words provided by the forecast unit 155. Then, in
step S520, the candidate selection unit 140 may obtain the
selection information from the input collection unit 110, and
output the currently selected candidate character or candidate

word. Alternatively, after the step S520 is completed, the
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candidate selection unit 140 may also update, in step S530, the
use frequency of the currently selected candidate character or
candidate word in the character stroke structure dictionary 120
or the word stroke structure dictionary 130, according to the
currently selected candidate character or candidate word,
and/or may also update the use frequencies of the related
relationships between the currently selected candidate
characters or candidate words in the forecast dictionary 150,
according to the currently selected candidate characters or

candidate words.

Fig. 6 shows an operating flowchart of the forecast unit

155.

As shown in Fig. 6, in step S610, the forecast unit 155
may issue an instruction of searching for the candidate
characters and/or candidate words matched with the input
currently selected candidate character or candidate word,
according to the currently selected candidate character or
candidate word from the candidate selection unit 140. Then, in
step S620, the forecast unit 155 may obtain a search result
returned from the forecast dictionary 150, which contains the
candidate characters and/or candidate words matched with the
input currently selected candidate character or candidate word

and the use frequencies thereof. Finally, in step S630, the
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forecast unit 155 may order the obtained candidate characters
and/or candidate words according to the use frequencies of the
candidate characters and the candidate words, and provide the
ordered candidate characters and/or candidate words to the

candidate selection unit 140.

Figs. 7A and 7B show exemplary embodiments of the

present invention embodied on a desktop computer.

As shown in Fig. 7A, an input schematic diagram of an
input sequence “EEQSQ?” is displayed on a screen. Accordingly,
Fig. 7B shows positions of stroke input keys and structure
input keys. As shown in Fig. 7B, stroke inputs and structure
inputs may be mapped on the keyboard of the desktop computer

respectively. Tables 3 and 4 show specific mapping

relationships.
Table 3 Stroke Mapping
#|  Stoke |Representaion|  Key
1 18 — Q
2 Iz | w
3 ﬁﬁﬁ ) E
4 # R
5 All ? T
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Table 4 Structure Mapping
# | Structure Representation L Key
Left to
1 , - A
Right
Above to
2 \2 S
Below
Surround O
Others 0 F
All ?

Selective inputs may be implemented by digital keys on
the keyboard of the desktop computer, and may also be

5 implemented by mouse keys.

The specific mapping approaches are not intended to limit
the present invention. Any key mapping is possible to be

applied to the present invention, as long as no conflict occurs.

10
Figs. 8A and 8B show exemplary embodiments of the
present invention embodied on a mobile phone.
As shown in Fig. 8A, an input schematic diagram of an
15 input sequence “33181” is displayed on a screen. Accordingly,

Fig. 8B shows positions of stroke input keys and structure
input keys. As shown in Fig. 8B, stroke inputs and structure
inputs may be mapped on the keyboard of the mobile phone

respectively. Tables 5 and 6 show specific mapping
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relationships.
Table 5 Stroke Mapping
# Stroke Representation Key
1 1 — 1
2 % | 2
3 bl ) 3
4 #r ~ 4
5 All ? 5
5 Table 6 Structure Mapping
# | Structure | Representation Key
1 Left to N .
Right
5 Above to . 8
Below
3| Surround O 9
Others ¢ *
5 All ? 0

Selective inputs may be implemented by a four-direction

key or a track ball key on a keypad of the mobile phone.

10 The specific mapping approaches are not intended to limit

the present invention. Any key mapping is possible to be

applied to the present invention, as long as no conflict occurs.

Fig. 9 shows an exemplary embodiment of the present
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invention embodied on a touchpad system.

As shown in Fig. 9, an input schematic diagram of an
input sequence “~ ¢ 1”7 is displayed on a screen. Different from
the system with keys such as the desktop computer and the
mobile phone, the touchpad system may directly display on the
touchpad stroke representations and structure representations
(area mapping). When input, these representations may be

clicked directly (Tables 7 and 8).

Table 7 Stroke Representation

#|  Stroke lRepresentation ,
1 i —

2 = l

3 i )

4 #r ”"

5 All ?

Table 8 Structure Representation

# Structure :Represen‘té’tiibn%

Left to
1 ] -
Right
Above to
2 {
Below

3 Surround
Others
5 All

i< (O
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In the touchpad system, selective inputs may be
implemented by clicking the candidate characters or candidate

words, or by separately clicking the area.

The specific mapping approaches are not intended to limit
the present invention. Any key mapping is possible to be

applied to the present invention, as long as no conflict occurs.

Figs. 10A-10E show exemplary embodiments of the stroke

and structure input method according to the present invention.

As shown in Fig. 10A, a stroke “~” is input. The input
collection unit 110 determines that it is one character, and

»

provides the stroke “— to the stroke and structure to
character transfer unit 125. The stroke and structure to
character transfer unit 125 returns candidate characters, and
the candidate characters are presented in a “candidate block”
by the candidate selection unit 140. Fig. 10A only shows the
candidate characters 1-8: “1 ¥ 27 3 ¥+ 4 H 5# 6

m o7 o8 7.

As shown in Fig. 10B, a structure “0” is input
subsequently. The input collection unit 110 determines that it
is a character, and provides the stroke and the structure “— 0”

to the stroke and structure to character transfer unit 125. The
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stroke and structure to character transfer unit 125 returns
candidate characters, and the candidate characters are
presented in the “candidate block” by the candidate selection
unit 140. Fig. 10B only shows the candidate characters 1-8: “1

kx 246 3 X 42 SBE 6 & 7 H 857,

As shown in Fig. 10C, a stroke “ | ” is input subsequently.
The input collection unit 110 determines that it is not a
character, and provides the strokes and the structure “~ 0 [ ”
to the stroke and structure to word transfer unit 135. The
stroke and structure to word transfer unit 135 returns
candidate words, and the candidate words are presented in the
“candidate block” by the candidate selection unit 140. Fig. 10C
only shows the candidate words 1-6: “1 X 22 3 HE

4 5k Sk 6 JJRE” .

As shown in Fig. 10D, a selective number “1” is input. The
input collection unit 110 determines that it is neither stroke
information nor structure information, but selection
information, and provides the input information to the
candidate selection unit 140. The candidate selection unit 140
outputs the currently selected candidate word “%fR” in an
“output block”. Meanwhile, the candidate selection unit 140
provides “X &” to the forecast unit 155. The forecast unit 155

returns the forecast candidate words, and the forecast
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candidate words are presented in the “candidate block” by the

candidate selection unit 140. Fig. 10D shows the candidate

words 1-4: “1 ZEHM 281 3 Xm 4 m{” .

As shown in Fig. 10E, a selective number “1” is input. The
input collection unit 110 determines that it is neither stroke
information nor structure information, but selection
information, and provides the input information to the
candidate selection unit 140. The candidate selection unit 140
outputs the currently selected candidate word “Z " after the

»

previously output word “% f&” in the “output block”. Meanwhile,
the candidate selection unit 140 provides “Z M8~ to the forecast
unit 155. The forecast unit 155 returns the forecast candidate
words, and the forecast candidate words are presented in the

“candidate block” by the candidate selection unit 140. Fig. 10E

shows the candidate words 1 and 2: “180# 2 #£&”~

[Stroke Sequence Free Input]

Fig. 11 shows a schematic block diagram of a stroke and
structure input system 100A according to a variant of the
present invention, which may provide a stroke sequence free

input function.

A difference from the stroke and structure input system

100 as shown in Fig. 1 mainly consists in that a stroke
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sequence free unit 1100 is added in the input collection unit
110A. Because other components are completely identical with
those as shown in Fig. 1, repetitive descriptions of the same

components are omitted for conciseness.

The stroke sequence free input unit 1100 may process the
stroke information provided, by the input collection unit 110, to
the stroke and structure to character transfer unit 125 and/or
the stroke and structure to word transfer unit 135, and change
a sequence of a plurality of strokes belonging to one character
by taking the structure information as borders, so as to provide
all of possible stroke combinations. For example, the input
information “~ ) 0| /7 may be processed by the stroke
sequence free input unit 1100 to obtain four outputs (“7 J ¢ |
Jr ,4)=0ol )7 4« )o) 1”7 ,“)~0) |7 ), which are then
provided to the stroke and structure to character transfer unit

125 and/or the stroke and structure to word transfer unit 135.

Fig. 12 shows a schematic block diagram of a stroke and
structure input system 100B according to another variant of
the present invention, which may provide the stroke sequence

free input function.

The difference from the stroke and structure input system

100 as shown in Fig. 1 mainly consists in that a stroke
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sequence free input unit 1200 may be firstly used for updating
the character stroke structure dictionary 120 and the word
stroke structure dictionary 130, so as to obtain the updated
character stroke structure dictionary 120B and word stroke

structure dictionary 130B.

The stroke sequence free input unit 1200 may be used for
performing the stroke sequence free processing on the records
in the character stroke structure dictionary 120 and the word
stroke structure dictionary 130, so that the same character
may correspond to all of possible stroke sequence combinations,
and the same word may correspond to all of possible stroke
sequence combinations. In particular, the stroke sequence free
input unit 1200 may firstly read one piece of record from the
character stroke structure dictionary 120 or the word stroke
structure dictionary 130; and then take the structure
information as borders to change the order of the plurality of
strokes belonging to one character; store the changed record as
a new piece of record; perform the steps of changing the stroke
sequence and storing the new record repeatedly, until storage
of records of all of the possible stroke combinations for the one

piece of record has been completed.

Figs. 13A-13C show comparisons between examples

without a stroke sequence free input function and those with a
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stroke sequence free input function.

Fig. 13A shows a correct stroke sequence of the Chinese
character “71” . Correct results may be output, regardless of
whether the stroke sequence free input function is enabled or
not. When the strokes “~ J 7 are input, the candidate selection
unit 140 will present in the “candidate block” the candidate

characters 1-6: “1 57 2# 3 & 4 %k 5 6 &7 .

Fig. 13B shows a wrong stroke sequence of the Chinese
character “/7” , wherein the stroke sequence free input function
is disabled, a correct result cannot be output. When the strokes
“) —” areinput, the input collection unit 110 determines that

b

it is one character, and provides the strokes “J —” to the
stroke and structure to character transfer unit 125. The stroke
and structure to character transfer unit 125 returns the
candidate characters, and the candidate characters are
presented in the “candidate block”. Fig. 13B only shows the
candidate characters 1-6: “14 2% 3 & 4 A 54 6 A”.

The desired Chinese character “JJ” cannot be found.

Fig. 13C still shows a wrong stroke sequence of the
Chinese character “7/1”, wherein the stroke sequence free input

function is enabled, the correct result may be output.
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According to the variant of the present invention as
illustrated in Fig. 11, when the strokes “J —7” are input, the
input collection unit 110A determines that it is one character.
The stroke sequence free unit 1100 processes the strokes ) =7

>

as the strokes ) —” and the strokes “~ J 7 , and provides the

— »

strokes “ ) and the strokes “—~ J 7 to the stroke and
structure to character transfer unit 125. The stroke and
structure to character transfer unit 125 returns candidate
characters matched with the strokes “J 7”7 and candidate
characters matched with the strokes “—~ ) ” , which are then
presented by the candidate selection unit 140 in the “candidate
block”. Fig. 13C only shows the candidate characters 1-6: “1 7/J
240 3% 4 #h 5 ## 6H” . The desired Chinese character

“71”  may still be found.

According to the another variant of the present invention
as illustrated in Fig. 12, when the strokes ) 7”7 are input, the
input collection unit 110 determines that it is one character,
and provides the strokes “J 7”7 to the stroke and structure to
character transfer unit 125. The stroke and structure to
character transfer unit 125 inquires the character stroke
structure dictionary 120B. The candidate characters returned
by the character stroke structure dictionary 120B which are
matched with the strokes “) 77 contain the Chinese character

“43” . The stroke and structure to character transfer unit 125
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returns the candidate characters matched with the strokes )

- »

which also contain the Chinese character “Jj, and the
candidate characters are presented by the candidate selection
unit 140 in the “candidate block”. Fig. 13C only shows the
candidate characters 1-6: “1 73 24 3% 4 # 5 #F 6H".

The desired Chinese character “/J” may still be found.

Further configurations of the disclosed invention
embodiment comprise software programs for the steps and
operations which are first described briefly and then elaborated
in the method embodiments. More particularly, the computer
program product is an embodiment having computer-readable
medium encoded thereon computer program logic, which
provides relevant operations when running on a computing
device. While being executed on at least one processor of a
computing system, the computer program logic causes the
processor to perform the operations (steps) of the embodiments.
Such configuration of the present invention is typically
provided as software, code and/or other data structure
provided or encoded on a computer-readable medium, such as
optical medium (e.g., CD-ROM), flexible or hard disk, or other
types of mediums, such as firmware or microcode on one or
more ROM, RAM or PROM chips, or application specific
integrated chip (ASIC), or downloadable software images,

shared database in one or more modules. Such configuration as
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software or firmware can be installed on the computing device
SO0 as to cause one or more processors in the computing device
to implement the embodiments of the present invention.
Software processes operated with, for example, a group of data
communication devices or computing devices in other entities
can provide the system of the present invention. The system of
the present invention can also be several software processes
distributed over a number of data communication devices, or all
software processes running on a group of a miniature dedicated
computers, or all software processes running on a single

computer.

It is noted that, strictly speaking, the embodiments of the
present invention can be implemented in software program,
software and hardware on a data communication device, or

separate software and/or separate circuit.

The present invention has been described above with
reference to the preferred embodiments thereof. It should be
understood that various modifications, alternations and
additions can be made by those who skilled in the art without
departing from the spirits and scope of the present invention.
Therefore, the scope of the present invention is not limited to
the above particular embodiments but only defined by the

claims as attached.
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CLAIMS

Claim 1

A stroke and structure input system comprising:

a character stroke structure dictionary, adapted to store

records formed by encoding characters according to strokes and

structures of the characters;

a word stroke structure dictionary, adapted to store

records formed by encoding words according to strokes and

structures of characters which constitute the words;

an input collection unit, adapted

to process input information from an input device for
distinguishing stroke information, structure
information and selection information;

to provide the stroke information and/or the
structure information in the input information to a
stroke and structure to character transfer unit, when
it is determined based on the input stroke
information and/or the structure information that
one character is to be input;

to provide the stroke information and/or the
structure information in the input information to a
stroke and structure to word transfer unit, when it is
determined based on the input stroke information

and/or the structure information that a word is to be
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input; and
to provide the selection information in the input
information to a candidate selection unit, when it is
determined based on the input selection information
that one candidate character or candidate word is to
be selected;
the stroke and structure to character transfer unit,
adapted to search the character stroke structure dictionary for
a candidate character matched with the input stroke
information and/or structure information;
the stroke and structure to word transfer unit, adapted to
search the word stroke structure dictionary for a candidate
word matched with the input stroke information and/or
structure information;
the candidate selection unit, adapted to present the
candidate character provided by the stroke and structure to
character transfer unit and/or the candidate word provided by
the stroke and structure to word transfer unit, and to output
the selected candidate character or candidate word according to
the input selection information,
wherein the structure information is used as separators

between multiple characters.

Claim 2

The stroke and structure input system according to claim
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1, further comprises:

a forecast dictionary, adapted to store at least one of
relationships between characters, relationships between
characters and words, relationships between words, and
relationships between words and characters;

a forecast unit, adapted to search the forecast dictionary
for a candidate character and/or a candidate word matched
with the selected candidate character or candidate word,

wherein the candidate selection unit is further adapted to
present the candidate character and/or candidate word
provided by the forecast unit, and to output the selected
candidate character or candidate word according to the input

selection information.

Claim 3

The stroke and structure input system according to claim
1, further comprises:

a stroke sequence free unit, adapted to perform a stroke
sequence free processing on the records stored in the character
stroke structure dictionary and the word stroke structure
dictionary, so that a same character corresponds to all of
possible stroke sequence combinations, and a same word

corresponds to all of possible stroke sequence combinations.

Claim 4
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The stroke and structure input system according to claim
1, wherein the input collection unit comprises:

a stroke sequence free unit, adapted to perform a stroke
sequence free processing on the stroke information to be
provided to the stroke and structure to character transfer unit
and/or the stroke and structure to word transfer unit; to
change a sequence of a plurality of strokes belonging to one
character by taking the structure information as borders to
provide all of possible stroke combinations, so as to form all of
possible stroke information and/or structure information
corresponding to the input stroke information and/or structure
information,

wherein the stroke and structure to character transfer
unit or the stroke and structure to word transfer unit searches
the character stroke structure dictionary or the word stroke
structure dictionary for a candidate character or a candidate
word matched with the all of possible stroke information and/or

structure information.

Claim 5

The stroke and structure input system according to any of
claims 1-4, wherein

the strokes of the characters are defined according to the

following table:
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Stroke - : ‘Remarks

— Including #(—), ()

i Including (1), ®BZA(])

) Including #() ), &(~), #H(\)
- Including #7(< ), BIH(L), #EIT(7), BE()
All All strokes

the structures of the characters are defined according to

the following table:

Structure Remarks )
Left to Including Left to Right, Left to Middle to
Right Right

Above to |Including Above to Below, Above to
Below Middle to Below

Including Surround, Surround from

Surround above, Surround from below, Surround
from left, Surround from right.

Others Other structures except above

All All structures

according to the above definitions, the characters or
5 words are encoded, and the strokes and the structures of the

characters are mapped on the input device.

Claim 6
The stroke and structure input system according to claim
10 S5, wherein
the input device is a computer keyboard, which maps the
strokes “—, |, ), 7 ,All” on keys “Q, W, E, R, T” respectively,

and maps the structures “Left to Right, Above to Below,
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Surround, Others, All” on keys “A, S, D, F, G”; or
the input device is a digital keypad, which maps the
strokes “—, |, J, 7, All” on keys “1, 2, 3, 4, 5” respectively,
and maps the structures “Left to Right, Above to Below,
Surround, Others, All” on keys “7, 8, 9, *, 0” respectively; or
the input device is a touchpad, which maps the strokes “—,
[, J, 7, All” on different areas on the touchpad respectively,
and maps the structures “Left to Right, Above to Below,
Surround, Others, All” on different areas on the touchpad

respectively.

Claim 7

A stroke and structure input method, comprising:

encoding characters according to strokes and structures
of the characters, storing the encoded characters in a character
stroke structure dictionary; and encoding words according to
strokes and structures of characters which constitute the
words, storing the encoded words in a word stroke structure
dictionary;

processing input information from an input device for
distinguishing stroke information, structure information and
selection information;

searching the character stroke structure dictionary for a
candidate character matched with the stroke information

and/or structure information in the input information and
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presenting the candidate character, when it is determined
based on the input stroke information and/or the structure
information that one character is to be input;

searching the word stroke structure dictionary for a
candidate word matched with the stroke information and/or
structure information in the input information and presenting
the candidate word, when it is determined based on the input
stroke information and/or the structure information that a
word is to be input;

when it is determined based on the input selection
information that one candidate character or candidate word is
to be selected, outputting the selected candidate character or
candidate word,

wherein the structure information is used as separators

between multiple characters.

Claim 8

The stroke and structure input method according to claim
7, further comprises:

forecasting a candidate character and/or a candidate
word matched with the selected candidate character or
candidate word, and presenting the candidate character and/or
candidate word; and

when it is determined based on the input selection

information that one candidate character or candidate word is
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to be selected, outputting the selected candidate character or

candidate word.

Claim 9

The stroke and structure input method according to claim
7, wherein

performing a stroke sequence free processing on records
stored in the character stroke structure dictionary and the
word stroke structure dictionary, so that a same character
corresponds to all of possible stroke sequence combinations,
and a same word corresponds to all of possible stroke sequence

combinations.

Claim 10

The stroke and structure input method according to claim
7, further comprises:

performing the stroke sequence free processing on the
stroke information firstly, when it is determined based on the
stroke information and/or structure information that one
character or word is to be input; changing a sequence of a
plurality of strokes belonging to one character by taking the
structure information as borders to provide all of possible
stroke combinations, so as to form all of possible stroke
information and/or structure information corresponding to the

input stroke information and/or structure information,
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wherein the character stroke structure dictionary or the
word stroke structure dictionary is searched for a candidate
character or a candidate word matched with the all of possible
stroke information and/or structure information, and the

5 candidate character or the candidate word is presented.

Claim 11
The stroke and structure input method according to any of
claims 7-10, wherein

10 the strokes of the characters are defined according to the

following table:

. Stoke | o .. Remarks .«
o Including #(—), #&(—)
l Including 8( 1), B%(])
) Including #(J) ), si(~), #(\)
- Including #7(< ), B47(L), ##7(7), #I(7)
All All strokes

the structures of the characters are defined according to

the following table:

N Remark .
Left to Including Left to Right, Left to Middle to
Right Right

Above to Including Above to Below, Above to
Below Middle to Below

Including Surround, Surround from

Surround above, Surround from below, Surround
from left, Surround from right.

Others Other structures except above
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All All structures

according to the above definitions, the characters or
words are encoded, and the strokes and the structures of the

characters are mapped on the input device.

5 Claim 12
The stroke and structure input method according to claim
11, wherein
the input device is a computer keyboard, which maps the
strokes “—, |, ), 7, All” on keys “Q, W, E, R, T” respectively,
10 and maps the structures “Left to Right, Above to Below,
Surround, Others, All” on keys “A, S, D, F, G”; or
the input device is a digital keypad, which maps the
strokes “—, |, J, 7, All” on keys “1, 2, 3, 4, 5” respectively,
and maps the structures “Left to Right, Above to Below,
15 Surround, Others, All” on keys “7, 8, 9, *, 0” respectively; or
the input device is a touchpad, which maps the strokes “—,
|, J, —,All” on different areas on the touchpad respectively,
and maps the structures “Left to Right, Above to Below,
Surround, Others, All” on different areas on the touchpad

20 respectively.

Claim 13
A control program which causes a computer to perform a

stroke and structure input method, the method comprising:
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encoding characters according to strokes and structures
of the characters, storing the encoded characters in a character
stroke structure dictionary; and encoding words according to
strokes and structures of characters which constitute the
words, storing the encoded words in a word stroke structure
dictionary;

processing input information from an input device for
distinguishing stroke information, structure information and
selection information;

searching the character stroke structure dictionary for a
candidate character matched with the stroke information
and/or structure information in the input information and
presenting the candidate character, when it is determined
based on the input stroke information and/or the structure
information that one character is to be input;

searching the word stroke structure dictionary for a
candidate word matched with the stroke information and/or
structure information in the input information and presenting
the candidate word, when it is determined based on the input
stroke information and/or the structure information that a
word is to be input;

when it is determined based on the input selection
information that one candidate character or candidate word is
to be selected, outputting the selected candidate character or

candidate word,
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wherein the structure information is used as separators

between multiple characters.

Claim 14

A computer-readable storage medium storing a control
program which causes a computer to perform a stroke and
structure input method, the method comprising:

encoding characters according to strokes and structures
of the characters, storing the encoded characters in a character
stroke structure dictionary; and encoding words according to
strokes and structures of characters which constitute the
words, storing the encoded words in a word stroke structure
dictionary;

processing input information from an input device for
distinguishing stroke information, structure information and
selection information;

searching the character stroke structure dictionary for a
candidate character matched with the stroke information
and/or structure information in the input information and
presenting the candidate character, when it is determined
based on the input stroke information and/or the structure
information that one character is to be input;

searching the word stroke structure dictionary for a
candidate word matched with the stroke information and/or

structure information in the input information and presenting
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the candidate word, when it is determined based on the input
stroke information and/or the structure information that a
word is to be input;

when it is determined based on the input selection

5 information that one candidate character or candidate word is

to be selected, outputting the selected candidate character or
candidate word,

wherein the structure information is used as separators
between multiple characters.

10
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