
~          1 ENCODING IDIOGRAPHIC CHARACTERS AND KEYBOARD THEREFOR
Background to the Invention This invention relates to a universal system
for 5   encoding on a keyboard characters, words or phrases of a language
written in idiographic characters, and to a kind of keyboard designed on
the basis of the system. The system is described herein in relation to
Chinese characters, but it is applicable to 10  like characters such as
Japanese characters. In a Chinese information processing system, the quick
input of individual characters and Chinese words and phrases is a major
problem that calls for urgent                ( solution in the extended use
of computers in the 15 countries and areas using Chinese characters. Prior
art systems for encoding Chinese characters include such methods as
encoding by stroke-form, encoding by whole characters at a large keyboard
and encoding by phonemes and morphemes combined. Some such systems encoded
20 Chinese characters only on the basis of single stroke forms; others used
their combinations or roots and often needed large numbers of roots without
considering their inner links. The systems have disadvantages such as   
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of keys, the need for special input devices, many rules to be remembered by
the operator, complicated operations, too many identical codes, and low
input speeds. In general, any user of the systems needs a special, long
training in order to memorise their rules. The Invention The present
invention provides methods as set forth in Claims 1 or 48, keyboards as set
forth in Claims 49 or 51, and a computer, information processing system, or
communication system, as set forth in Claim 52. The remaining Claims set
forth preferred features of the invention. The present invention, for the
purpose of creating a direct and easily learnt method, adopts a system of
breaking Chinese (or the like) characters down into roots and encoding them
by spelling out the component roots. Using the present invention, Chinese
characters, words and phrases can be quickly input entirely according to
the information of the character form, and the input is therefore suitable
for the entry into any large, medium, small and mini sized computers as
well as for Chinese information processing and communications 



systems. Hence the method of encoding Chinese characters and phrases is
compatible with high input speed systems. The roots optimally selected are
arranged on keys of a standard keyboard for Chinese; several tens of
thousands of characters and words can be entered into and stored in a
computer: the operator can key in texts at a speed of about 120-150
characters per    3 minute without looking at the keyboard and the
efficiency of inputting characters can be raised enormously. Using the
invention, Chinese characters are regarded as a form of spelling made up of
geometrical elements, and can be broken down at three levels, namely, those
of stroke forms, roots and whole characters.  Strokes are combined to form
roots and roots to form characters. The system does not consider the
pronunciation, nor does 10 it break every character down into single
strokes, but forms characters and words by roots or their codes which can
be input in the order of writing the character or word by hand. For the
realisation of the system of the invention, tens 15 of thousands of Chinese
characters have been broken down 



into all their roots and statistics made; the roots have been sorted
according to the frequency distribution of the roots in characters and the
frequency distribution of the roots in running texts taken from different
kinds 20 of newspapers, books and magazines.  After the computation of
large  numbers of roots , the optimally selected roots were sorted and
their frequency distributions form an important foundation to the present
encoding system.    4 In an alternative system, which can be used in
association with the above system, a keyboard can be used having keys
corresponding to the strokes constituting Chinese characters, a
predetermined number 5   of the keys being operated in a sequence
corresponding to the sequence of writing the character by hand. The
Drawings The invention is further described, by way of example, with
reference to the accompanying drawings, in which: 10  Figure 1 shows the
numerical codes of the five kinds of strokes of Chinese characters: Figure
2 shows the four topological patterns of Chinese characters and gives
examples: 



Figure 3 is a chart of blocks into which the roots are 15 sorted; Figure 4
is a chart of all the selected roots; Figure 5 is a chart in which the
numerical codes of the    5 sections and blocks are shown; Figure 6 is a
diagram of a keyboard  for Chinese in which the roots and their numerical
codes are compatible; Figure 7 shows a cross-code of the last stroke and
the 5     word's pattern with indentification ability: and Figure 8 is a
schematic drawing of a keyboard for Chinese in which five numerical keys
are designed to represent five strokes. Stroke Code 10    The basic strokes
constituting the roots can be generalised into Horizontal, Vertical,
Left-falling, Right-falling and Turning. Each kind of strokes includes
those similar in form according to the direction in which they are written.
The five kinds of 15    strokes are then allotted the Arabic numerals 1, 2,
3, 4. 5 as their respective codes (as shown in Figure 1), in accordance
with their frequency of use. For example the "Turning" kind includes
several different turning 



strokes such as [err] 20    6 Pattern Code In addition, character forms can
be classified into four topological patterns, namely Left-right. Up-down,
Embracing, Single. These four patterns are 5    distinguished according to
their visual effects and the positions of the roots in characters, and are
allotted the Arabic numerals 1, 2, 3, 4 as their respective codes (as shown
in Figure 2) in accordance with their frequency.  For example, the
topological patterns of [err], 10   [err] are [err] all called a
"Left-right" pattern, and are allotted the code 1. Block Code The frequency
of use of roots in constituting characters was determined by counting the
number of times the 15   various roots appeared in a dictionary of all
commonly used characters (about 11000). The frequency of use (practical
usage) of the roots was determined by counting the number of roots in
samples of running texts taken from publications. The weight average value
of 20   the two said frequencies determined whether the root was 



chosen for the keyboard or omitted. The roots selected should form as many
Chinese    7 characters as possible; also, the number of roots chosen must
not exceed the capacity of the twenty-five keys of the keyboard.  In the
specific selection exemplified here, in an initial stage, 800 roots were
chosen from 5    the roughly 11000 characters and through the calculation
of the frequency distribution of these roots in constituting characters,
250 roots were further chosen from the 800 roots since each of the 250
roots appears at least 10 times in the roughly 11000 characters. It 10  was
assumed that the 250 roots are the main roots which may form nearly all
characters. However as each key may key in approximately six roots, twenty
five keys have in total 150 roots, which are less than '250'. Therefore. at
the second stage. a calculation was made of the 15   frequency distribution
of the 250 roots in practical usage and some of the roots were repeatedly
rearranged by incorporating or separating the roots.  The remaining 70
roots were classified into derivative or associated roots, as shown in
Figure 4. 20   According to the frequency of use in constituting 



characters and the frequency of use, the optimally selected roots are then
put into five sections which are allotted the numerical codes 1, 2, 3, 4,
5, in accordance with the compatible relations (see below) 25   between
them, and each of the five sections is further    . 7a divided into five
blocks which are allotted the Arabic numerals 1. 2, 3, 4, 5. as their block
codes (see Figure 5).  Thus, there are altogether twenty-five blocks each
having a numerical code of two digits that 5    repesenting its location.
Of the two-digit code the first digit, i.e. the section code, is in
correspondence with the code of the first stroke of the roots in the
section (see Figure 3). and the second digit, i.e. the block code, is
either the code of the second stroke of 10    [err]  or is the number of
strokes in the root. Figure 4 is a chart or diagram and indicates the inner
link is and compatible relations between the roots. The roots associated
with any one key have a common characteristic when written, or are of the
same 15  origin, or are similar in pattern, in other words they have an
"inner link" or "internal connection or internal relation. The 



roots on the various keys are compatible in the sense that although any one
key represents a number of different roots, the whole code of a character
(which is 20   normally entered with four key strokes) is in most cases
unique to that character. For example, on the letter key G. there are five
roots and a stroke,   [err] ' [err]   and [err]  . The roots [err]'and '
[err]   have the same origion. and so do the 25   roots e[rr]   and [err]
According to the order of handwriting, these roots have the same or similar
direction when the first stroke or the second or the third is written.
These "internal relations" among roots are taken as a criterion in sorting
the selected roots into the five blocks as well as into the twenty 5   five
groups in order to form the keyboard.  In other words, if four letters, for
example, E. X, J, 0 are randomly taken and stand in a certain order as an
alpha code, for example, the order of JEKO, where each letter corresponds
to a key or a group of different roots (see 10  Figure 4 or more
particularly Figure 6) as follows: the letter J corresponding to [err] the
letter E corresponding to [err] [err]. 



15       the letter K corresponding to [err] the letter O corresponding to
[err] the above alpha code JEKO can produce one and only one character, the
character  [err]  '; the other possible 20  combinations or permutations of
these roots in this alphabetic order would result in nothing but an empty
code.    The main roots in the chart of Figure 4 are then arranged onto
twenty five keys (from letter A to letter Y) so as to form a chart with
twenty five groups of roots.  In each group, the typical root with the
highest 5   frequence of use is chosen to represent the name of the key (as
shown in Figure 4 or 6). The above selected twenty five groups of roots
are. English arranged on twenty five keys of a standard keyboard in
accordance with their probabilities of usage and a 10 habitual or standard
fingering in order to form a keyboard for Chinese, as shown in Figure 6.
The English letters have no specific function other than assisting those
who are familiar with the standard English   



keyboard and who can operate the keyboard by remembering the English letter
equivalents to Chinese characters or roots.  Each key has a unique binary
code (A.S.C.I.I.). Encoding the Characters 5    One can encode or key in  a
character in units of root in the order of handwriting , and each character
has at most four codes.  In the simpler form, each code is a single alpha
key stroke (which will feed into the computer a single binary 10 coding).
For a character which has four roots, all the roots can be keyed in in the
order in which they would be written by hand; and for a character whose
roots exceed four, one need only key in the first three roots and the last
root.  When the code has been input, the 15 computer searches for the
character in a whole-code base.  When the character is found, it is
displayed on the screen current line, and also the character is displayed
in the screeen prompt line together with its numerical and letter codes. 20
For example: The character  ([err] ) can be broken down into    The
character ([err] ) can be broken down into the 



required roots  [err] For a character with less than four roots, a
"cross-code of last stroke and word's pattern" with identification 5
ability should be added after the code of the roots in the process of
encoding and keying in. This cross-code is the combination of the code name
of the last stroke and that of the pattern of the character, as shown in
Figure 7. The same numerical code corresponding to the 10  cross-code can
be found on the keyboard.  For example: The character [err] can be broken
down into  [err]  Its code is (43. 45), pius its cross-code (41), in which
the first digit of (41) refers to the code name of the last stroke and 15
the digit 1 to that of the pattern of the character. The character [err]
can be broken down into [err]. Its code is (45. 52), plus its cross-code
(12). The character (    ) can be broken down 20      into [err] Its code
is (14. 11) plus its cross-code (14).    10 For a character used as the
name of a key, the code is to operate its key four times in succession.
For 



example: The character ([err]) is used as the name of the key F (12), so.
its code is FFFF (12. 12. 12. 12.). The character ( [err]  ) is used as the
name of the key Y (41), so its code is YYYY (41. 41. 41. 41.). For those
roots on the keys (except ones which are the names of the keys) which are
in themselves Chinese 10  characters, the process of encoding or keying in
is (the code of its key) + (the code of its first stroke) + (the code of
its- second stroke) + (the code of its last stroke).  For example: The
character ( [err] ) is on the key of letter Y (41), 15      and so the
first stroke is ( [err]  ) (Y, 41).  the second stroke (    ) (G. 11), the
last ( [err] ) (T, 51); and therefore its input code is YYGT (41. 41. 11.
51.). As explained above, all single-patterned characters 20  except those
on the keyboard are broken down into the roots available on the keyboard
and then fed in.  When a    single-pattern character becomes one part of
another character, at most the first two roots of the single-pattern
character are included in the encoding. For example: 



5       The character ( [err]  ) can be broken down into three roots, i.e.
-   [err]. Its code is GMCO (11. 25. 3.4. 44.). The character (    ) can be
broken down into three roots, i.e. - [err]  . Its code is GQCO (11. 10
55, 34. 44.) The character       ) can be broken down into four roots, i.e.
[err] ,  According to the above principle, only [err] , and the cross-code
of the last stroke and the character's 15      pattern 41 are adopted.  Its
code is SGMY (14, 11. 25. 41.). Abridged Codes 650 characters have abridged
codes, which means one can feed in only the codes of the first two roots of
such a 20 character plus an operation of the space key. There are several
thousand more characters which can be fed in by    feeding in the codes of
the first three roots plus an operation of the space key. If an abridged
code is input, the computer will search for the character in an
abridged-code base, which takes a shorter time than 5   searching for a
character in the whole-code base and makes the system more efficient.
However, should 



operator forget the abridged code (or if there is no abridged code), he may
input the whole code of a character. 10 Encodina Phrases To solve the
problem of low input speed, this system adopts a method of encoding Chinese
words and phrases that will be explained hereinafter. Therefore thousands
of Chinese words and phrases composed by two or more 15 characters are
stored to meet the needs of different fields. The two types of codes, the
code of a character and that of Chinese words and phrases are compatible in
the system.  In the case of inputting any word or phrase, four operations
of the key are needed. In the process of 20 inputting characters and
phrases alternately, there is no need to shift or add a special operation.
To encode a phrase comprising two characters, one can input only the codes
of the first two roots of each character. Take the phrase ( [err] ) for
example, only the four    roots [err] are needed and the code of the phrase
is OEOP (44. 53. 44. 45); for a phrase of three characters, the encoding
comprises the code of the first root of each of the first two characters
and the 5  codes of the first two roots of the third character. 



For the phrase ( [err] ) for example, only the roots [err] are needed and
the code of the phrase is BCKM (32. 34. 23. 25.).  For a phrase of four
characters, only the code of the first root of each of 10 the four
characters are needed.  For example: for the phrase [err] the four roots
[err], [err] are needed, and the code of the phrase is IPQD (43. 45. 55.
13.).  For a phrase of five characters or more, its encoding consists of
the codes of the first 15 roots of the first three and the last characters.
Take the phrase for example: only the four  roots   [err] are needed and
its code is KCCL (23. 34. 34. 24.). Identical Codes 20 There are very few
identical codes in this system of encoding characters.  In case of
identical codes, the more frequently used character will first appear at
the right-hand position of the screen current line.  If this character
happens to be what the operator needs, he can    just go on to the
following text and the character would automatically remain in position.
If not, he need only (or shift key in another arrangement ) operate the
space key to exchange that character for 



another one, which will be shown in the screen prompt 5  line together with
its numerical and alpha codes. Alarm Signals There are two kinds of alarm
signals, a long pip and a short pip.  The short one shows that there is no
character corresponding to the input code, i.e. an empty code; at the same
time, the cursor stops moving.  The long one shows that there is an
identical code and the operator can handle it with the method just
described. Reserved Key When keying in the whole of a character, the
operator 15 can key in those roots he knows and use the reserved key Z
instead of inputting a root of which he is unsure; he can then  choose the
right character from those shown in the screen prompt line, the prompt line
also indicating the full code of the character.  Thus as long as one 20
root is keyed in, the character will be shown.  In detail, the first five
possible characters are shown. If the correct character is shown, it is
selected by    depressing the appropriate numerical key (one to five)
situated above the letter keys on a standard keyboard. If  the correct
character is not shown, operation of the spacer key brings up the next five
characters. 



5   Using Numerical Keys One can alternatively input any character or
Chinese word or phrase by using the five numerical keys 1, 2, 3, 4. 5 on
the keyboard, that is to input the numerical codes corresponding to the
roots of a character or a 10  phrase. Order of Inputting Roots In this
system, the operator does not need to care about the order of inputting the
roots of a character if he is uncertain about which root should be fed in
first, and 15  the result is the same:  For example, the character can be
keyed in the order of  [err] or that of  [err] , and both ways give the
same character. Encoding characters using five strokes 20   In order to
make a beginner master the locations of the    16. roots on a keyboard for
Chinese and overcome possible problems when breaking down a character into
roots, five keys are further designated for inputting characters.
additional The five keys are numerical keys 1, 2, 3, 4, 5, 5   respectively
representing the above mentioned five 



strokes of Horizontal, Vertical, Left-falling, Right-falling and Turning
[err] and '[err]) situated on the right-hand position of a standard
keyboard, as indicated in Figure 8. 10  When these keys are used to input a
character, the first, the second, the third, the fourth and the last
strokes of the character are keyed in in the sequence of writing the
character by hand.  For example, the first stroke of the character' [err]
is [err] the second is 15        [err] the third [err] the fourth [err] and
the last [err] ; accordingly, the additional numerical keys 1, 2, 2, 1 and
4 are operated in that sequence.  Hence the character [err] and other
characters having the same numerical code or stroke code, for example the
character 20   '[err] etc, are displayed with the numerical code and their
alpha codes in the screen prompt line; these characters are lined up in
accordance with their frequency of use and in count-down sequence. Thus the
operator may know from a character's alpha code on which 25  keys its roots
are located.  As for certain characters,    17 for example [err] whose
stroke number is less than five, the additional numerical key O should be
operated after the 



character has been input. Therefore the numerical code of the character
[err] is 34340. In addition, the 5  additional numerical key 6 can be used
instead of keying in a stroke of which the operator is unsure. When the
numerical keys are used to input a character, there may be plurality of
characters having the same numerical code displayed or to be displayed in
the 10 screen prompt line. After the first five characters have been
displayed, other characters, if any, will be brought into the prompt line
by operating the space key. When a desired character is displayed in the
prompt line, for instance, the third character from the 15 left, it can be
fed in in position in the screen current line by operating the normal
numerical key 3 which is above the letter keys on the standard keyboard of
Figure 8.    CLAIMS 1.  A method of encoding characters, words or phrases
of a language written in idiographic characters, the method comprising
using a keyboard having keys each associated with a plurality of roots. the
roots associated with any one key either being of the same origin or being
similar in pattern, the encoding being performed without the use of a shift
key. 



2.  The method of Claim l. wherein the roots associated with the respective
keys are selected according to the frequency of the root in constituting
characters and the frequency of the root in practical usage. 3.  The method
of any of the preceding Claims, in which the roots are arranged on
twenty-five keys. 4.  The method of Claim 3, in which a standard keyboard
is used for encoding, the roots being arranged on the twenty-five keys
according to the compatible relations between the roots and with reference
to standard keyboard fingering and the probability of usage in keying in.
5. The method of Claim 4, wherein nearly all the keys are for keying in two
to ten different roots.    19 6. The method of any of Claims 3 to 5. the
roots are arranged on twenty-five keys divided into five regions of the
keyboard. 7. The method of Claim 6. wherein the majority of roots in the
same region have the same first stroke. 8. The method of Claim 6 or 7. in
which the regions are allotted the respective numerical codes 1, 2, 3, 4
and 5. 9.  The method of any of the preceding Claims, wherein 



the keyboard comprises-an arrangement of keys carrying English letters
according to a standard English keyboard. 10. The method of any of Claims 6
to 9, in which the roots have been put into five sections in accordance
with the compatible relations between them, and each of the five sections
is divided into five blocks according to the characteristics of the second
stroke of the roots or the number of strokes in the root, said regions
corresponding to the blocks. 11. The method of Claim 1, in which the keys
are substantially as shown in Figure 4 of the accompanying drawings. 12.
The method of any of the preceding Claims, in which    20 the code of the
last stroke of a character and the code of the pattern of the character are
combined to form an additional code. 13. The method of Claim 12, in which
the characters are broken down into basic strokes generalised into five
kinds, i.e. Horizontal, Vertical, Left-falling, Right-falling and Turning.
14. The method of Claim 13. in which the basic strokes are allotted the
respective numerical codes 1, 2, 3, 4 



and 5. 15. The method of Claim 14, in which the basic strokes are allotted
the numerical codes according to their frequencies. 16. The method of Claim
14 or 15, in which each of the five kinds of basic strokes includes a
number of different but similar strokes. 17. The method of any of Claims 12
to 16, in which the patterns of characters are generalised into four kinds,
i.e., Left-right, Up-down, Embracing, and Singular. 18. The method of Claim
17, in which the patterns are allotted respective numerical codes 1, 2, 3
and 4.    21 19. The method of Claim 18, in which the patterns are allotted
the numerical codes according to their frequencies. 20. The method of any
of the preceding Claims, in which words and phrases and characters are all
encoded in the same way according to their forms, their encoding being
compatible. 21. The method of any of the preceding Claims, wherein each
character is encoded using not more than four keying operations. 



22. The method of Claim 21 , wherein a word or phrase is encoded using not
more than four keying operations. 23. The method of Claim 20 or 21, in
which a character , word or phrase is encoded using either four keying
operations or less than four keying operations followed by the operation of
a particular key. 24. The method of Claim 23, wherein the particular key is
the space key. 2S. The method of any of the preceding Claims, in which
characters are used as names of keys, and a character used as the name of a
key is input by operating the key    22 four times in succession. 26. The
method of any of the preceding Claims, in which characters are used as
names of keys, and the input code of a root which is in itself a character
not used as the name of a key is (the numerical code, of its key) + (the
code of its first stroke) + (the code of its second stroke) + (the code of
its last stroke). 27. The method of any of the preceding Claims, in which
characters are used as names of keys, and all single-pattern characters
except those used as the name of a key are broken down into the roots
available on the 



keyboard in the order of writing the character  by hand. 28. The method of
any of the preceding Claims, and carried out using a screen having a
current line, and in which the same code defines more than one character,
the arrangement being such that the more frequently used character appears
in position in the current line of the screen, which character will remain
if a particular key is not operated before going on to the following text.
29. The method of Claim 28, in which the particular key is the space key.
30. The method of any of the preceding Claims, and    23 carried out using
a screen having a prompt line, and in which a particular key can be
operated if the operator is unsure of a root, upon which relevant
characters come up in the prompt line, and the codes of the characters are
given on the screen. 31. The method of Claim 30, in which the particular
key is the Z key. 32. The method of any of the preceding Claims, in which a
keyboard is used for encoding and numeral keys 1, 2, 3, 4 and 5 can be
used, or can in addition be used, to input the roots. 



33. The method of any of the preceding Claims, in which the keyboard also
has keys corresponding to strokes constituting the characters, and in which
further characters are encoded by operating a predetermined number of the
latter keys in a sequence corresponding to the sequence of writing the
character by hand, thereby providing an alternative possibility for
encoding. 34. The method of Claim 33, in which the sequence is a
predetermined number of strokes in the sequence of writing, followed by the
last stroke in the sequence of writing.    24 35. The method of Claim 33 or
34, in which, if the character is constituted by less than said
predetermined number of strokes, a further key is operated after the
character has been input, to bring the number of keying operations up to
said predetermined number.. 36. The method of any of Claims 33 to 35, in
which the keyboard has a further key which is operated for a stroke of
which the operator is unsure. 37. The method of any of Claims 33 to 36, in
which said predetermined number of strokes is five, the strokes being
Horizontal. Vertical, Left-falling. Right-falling 



and Turning. 38. The method of Claim 37. in which seven keys are used to
input the characters. 39. The method of Claim 38, in which the seven keys
are numerical keys 1. 2. 3, 4, 5, 6 and 0, the numerical keys 1. 2, 3, 4
and 5 representing said five strokes. 40. The method of Claims 36 and 39,
in which the numerical key 6 can be used instead of keying in a stroke of
which the operator is unsure. 41. The method of Claim 39 or 40, in which
the numerical    25 key O should be operated after keying in a character
having less than five strokes. 42. The method of any of the preceding
Claims, and carried out using a screen having a prompt line, and in which
characters having the same numerical code or stroke code are displayed in
the prompt line with alpha codes indicating the keys on which the roots of
the characters are located, and an appropriate key is operated to select or
feed in a character in the prompt line. 43. The method of Claim 42, wherein
said appropriate key is a numerical key. 



44. The method of any of the preceding Claims, and used to input a
computer. 45. The method of any of Claims 1 to 43, and used to input an
information processing system. 46. The method of any of Claims 1 to 43, and
used to input a communication system. 47. The method of any of the
preceding Claims, wherein the language is Chinese.    26 48. A method of
encoding characters, words or phrases of a language written in idiographic
characters, substantially as herein described with reference to, and as
shown in. the accompanying drawings. 49. A keyboard for keying in
characters, or characters, words and phrases, of a language written in
idiographic characters, the keyboard comprising keys representing a
break-down of the characters into roots and suitable for carrying out the
method of any of Claims 1 to  43 and 47. 50. The keyboard of Claim 49, and
associated with a screen on which the character word or phrase is
represented after inputting. 51. A keyboard, substantially as herein
described with reference to, and as shown in. Figures 6 or Figure 8 of 



the accompanying drawings. 52. A computer, information processing system,
or communication system, having the keyboard of any of Claims 44 to 51, or
arranged to have characters, words or phrases input by the method of any of
Claims 1 to 43 and 47.    


