1 NETH(I) G: ENI NG A DGZUIVENT WTH TEXT CHARACTERS AND IVET%‘?@I
A DOCUMENT: W TH TEXT CHARACTERS FROM A TRANSM TTI NG COMPUTER SY:

RECEI VI NG COMPUTER SYSTEM 5 The invention relates to a 9)@ co

encodi ng.a document with text characters and to a nmethod of sendlng
docunent W#th text characters froma transn1tt|ng conputer systemto a

recei ving conputer system 10 Presently, ‘transm ssion of a docunent

i s achieved by encodi ng the docunent throughlthe use of standard codes or
by converting the docunent into inmage data. In the forner, the standard

code to be used depepgensBosr! BRCOBNUAYDOEUNBRE NIy FekTesaRRheTERRY! i Sh
use the ASCI1 or EBCDI C code, while Japanese docunents use

docunents 15
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The invention relates to a method of encoding a

document with text characters and to a method of

sending a document with text characters from a
transmitting_coméuter system to a receiving computer
system.

Presently, transmission of a document is achieved by
encodihg the document through the use of standard codes
or by converting the document into image data. In the
former, the standard code to be used depends upon the
language of document. For example, English documents
use the ASCII or EBéDIC code, while Japanese documents
use.the JIS code. As for Chinese documents, the CNS or
BIG-5 code is used in Taiwan, while the GB code is used
in Mainland China. A main drawback encountered when
using standard codes in the transmission of documents
is that the receiving computer system is usually

incapable of reconstructing documents in some languages

" since it is seldom provided with the capability to

decode all of the §tandérd codes that are currently in

use throughout the world.
Transmission of a document by converting the same
into image data is usually achieved with the aid of

digital scanners.:The resulting image data, however,
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i's “sel-doniprovided Wit h-the capabilify-to decode al'l’ of the =

standard epdes that are currently in use throughout the world. 25
Transm ssion of a docunment by converting the sanme into inage data is
usual ly achieved with the aid of digital scanners. The resulting inage

dat a, -howsver,

2 requires a relatively large nenory space for storage

and a longer transmission time. Therefore, the object of the present
invention is to provide a nethod of encoding a docunent with text 5
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whi ch” can enable a recei vi ng

provide a method of encoding a document with text
characters and to a method of sending a document with
text characters from a transmitting computer system to

a receiving computer system which are capable of

- overcoming the aforementioned drawbacks that are

commonly associated with the prior art.

More specifically,.the object of the present
invention is.to proﬁidé a method of encodiﬁg a-document
with text characters which can enable é receiving

computer system to propérly reconstruct a document sent

by a transmitting computer system regardleés of the

language of the document. Since the present invention
does not require'converSion of the text characters of a
document into image data, the document which is encoded
according to the present invention requires a
relatively small memofy space for storagé and a
relatively short transmission time.

Acéording to one aspect of the present in?ention, a

method of encoding a document with text characters

comprises the steps of:

(a) providing a font memory with a first memory
region for storing a plurality of basic unit
information and a second memory region for storing a

plurality of character information;



canput:ef systemto properly reconstruct a-docunent sent by a transmitting
conput'er systemregardl ess of the 15 | anguage of the docunent. Since

t he present invention does not require conversion of the text characters of
a docunent into image data, the docunment which is encoded according to the
present i@vention requires a relatively sna&l menory space for storage and
a 20 ~relatively short transm ssion tine. According to one aspect of the
present . invention, a nethod of encoding a docunent with text characters
conprises the steps ofb) (s¢lecoingliagtext ortarsoey of tthe docwiemtenory 25
region for storing a plurality of basic wunit information and a second
menory region for stotchgif mher aiharnactecrhanforaatiivoreerreaponding o
selecting a text character of the docunent; (c) if the character

i nformafion correspoadisaleotere textccdpragteghatacforund Laurfhen fignt

f ont :
: memory:
5 (cl) assigning a corresponding user-defined
code to the selected text character, and storing the

‘corresponding user-defined code in a character

information region of a,font file;
(c2) storing the character information
10 corresponding to the selected text character in the
character information region of the font file; and
ch) stofing the basic unit information of the
constituting basic units that constitute the selected
text character in a basic unit information region of
15 the font file; and
(d) repeating steps (b) and (c) for succeeding ones

of the text characters of the document until the

character information of all of the text charactcrs'of.
the document have been stored in the font file.

20 If the character information corresponding to the

selected text character is not found in the font
memory, a corresponding user-definéd code is assigned
té the selected text character, and the corrésponding
user—-defined code .is stored in the character
25 information region of the font file. Outline data of -
\

the selected text character is then genefated_énd

stored as character information of the Selected text




nEﬂDry“Szz'ﬁf*”Héﬁf (cl) assrgnlng a correspondlng user-deflned code to

t he sel ect:ed text. character and storing the correspondi ng user-defined
code in a character lnfornat|on region of a font file; (c2) storing the

character information 10 corresponding to the selected text character in

the charaeter information region of the font file; and (c3) storing the
basic unit information of the constituting basic units that constitute the
sel ected text character in a basic unit information region of 15 t he
font file; and (d) repeating steps Eb) and (c) for succeeding ones of the
text characters ofCPHEaGGéHnéﬂttgﬁt pnthéigRaracter information of all of
the text characters of the docunment, have been stored i.,n the font file. éﬁ

I f the character|rﬁoPﬁﬁﬁqﬁFQ%Yreé&mﬁﬂﬂgCP@Q?ﬁﬁgEléﬁQRF?%ﬁﬂoﬁnﬂng
2,7 found 1 el ont PR, cAsEeLieaPund i uoct delLfed: S007 18 ene
user. defined codegols hqredo iy the Ghara oehrafh usernégfméaogoasg bg"
5 the selected text character is stored in the character
information region of the font file to minimize the
ﬁresence of redundant information in the font file.
According to another aspect of the present
invention, a method of sending a document with text
10 characters from a transmitting computer system to a
receiving computer system comprises the steps of:
af the transmitting computer system::
(a) encoding the document, including the steps
of:
15 ' (a) providing a font memory with a first memory
region for storing a plurality of basic unit
informaticn and a second memory region for storing a
plurality of character information;
(b) selecting a téxt character of the document;
20 o (c) if the character information corresponding
to the selected cext character is found in the font
memory: {(cl) assigning a corresponding user-defined
code to the selected text character, and storihg the

corresponding user-defined code in a character

-~

25 information region of a font file; (c2) storing the °

character information corresponding to the selected

text character in the character information region of



t he sel’ected text-character is-then generated-and stored as character -

i nformati an of. the sel ected text 4 -.character in the font file.
Preferably, if the character information of the selected text character has
al ready been stored in the font file, only the correspondi ng user-defined
code aof 5= ‘the selected text character is stored in the character

i nformation region of the font file to mnirze the presence of redundant
information in the font fil'e. According to anot her aspect of the present

i nvention, a nethod, of t wwth text ,10 characgers fr

ing. a d h
a transmitting con‘bﬂ?erf‘gggltgﬂ’rﬁﬁ;gc;’é giW?l OhPatdrd sﬁ}eengé"oﬁﬂp?i é’é'élghme
t f: t the t 1t t 1 . . i t
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first memory regiO@o$§%i€ﬁfgi@ﬁeasgigéééat¥e9£ Eﬁ%&%c%@&tin.a basic unit

information region of the font file; and
5 . (d) repeating steps (b) and (c) for succeeding
ones of the text characters of the document until the’
character information of all of the text characters of
the document have been stored in the font file; and
(B) transmitting the font file for reception by
10 the receiving computer system; and
at the feceiving computer system:
(C) receiving the font file transmitted by the
transmitting computer sysﬁem; ahd .
(D) decoding the font file to reconstruct the
15 document. |
The reconstructed document may be printed out or
displayed at the receiving computer system.
Other feétﬁres and advantages of the present
invention will become apparent in the following
20 detailed description of the preferred embodiment with
reference to the accompanying drawings, of which: |
- Figure 1 is a flowchart of the preferred embodiment
of a document encoding method-according to the present
invention;
25. Figure 2 illustrates the contents of a font memory .
used in the_encoding.method of the present invention;

and



i nf or mat’i-on and a-second nmenory region for-storing a pturality of character:
informati on; (b) selecting a text character of the docunent; 20

(c) if the character information corresponding to the selected text
character is found in the font nmenory: (cl) assigning a correspondi ng
user-defined code to the selected text character, and storing the
correspondi ng user-defined code in a charact@er 25 I nformati on region
of a font file; (c2) storing the character information corresponding to the
sel ected text character in the character infqormatiqn reqi qon of 5 tge.
font file: and (c3) sFbPPR§ PhdlbUSFEaLAS 3] ﬁPBFnﬁtlilﬁne‘g’fa%tHesc%ﬁF? t thg
basic units that cggstitut;.the se%g&te t.ext character in_a basic unit

i nformati on region ? thecfdny Fet o & e presen lnve?ﬁio?épeating

ol (E) o aFHEEEET, 00T At A IRAPRAA oDl o8 08a7z00,

published on July 4, 1986, discloses a text character

5 ©  pattern generating apparatus for displaying kanji

characters on a computér monitor. The pattern

generating apparatus has a font memory for providing

kanji character data to a.central processing unit

(CPU). In this publication, a kanji qharacter is

10 constituted by a plurality of basic units. Each basic

unit may be a stroke or a sét of strokes of the

corresponding kanji character. Tﬁus, the font memory

used in the pattern generating apparatus contains a

plurality of basic unit information and a plurality of

15 character information. Each basic unit information

includes an identifying code of a respective basic unit

and outline data of the respective basic unit in a

predetermined basic unit space. Each character

information includes the identifying codes of

20 constituting basic units that constitute a respective

character, locations of the constituting basic units in

é.predetermined,character space, and sizes of the

constitﬁting basic units in the predetermined character
space.

25 When it is desired to display a kanji character on a

computer monitor,'the CPU retrieves the character

-information corresponding to the kanji character from



t he doGuEnt ~have. been storéd iri-the font -filé: -and (B)-transmitting the -

font file dor reception by 10 =~ the receiviing conputer system and at the
recei ving conputer system (C) receiving the font file transmtted by the
transmtting conputer system and (D) decoding the font file to reconstruct
the 15 - docunent. The reconstructed docunment nmay be printed out or '
di spl ayed at the receiving conputer system (her features and advantages
of the present invention will becone apparent in the follow ng 20
detail ed description of the preferred enbodi nent with reference to the

acconpanying dr awi ags, ofyvheho, FiokEe b & Lhopediad dhe phataried
0 the presen

enbodi nent of a document enco o] 0d according

e Sncocs 4RSS AEROF ShESHP SR eCaaror ot b iemmits
that constitute the kanji character, along with other
information, such as the location of the kanji

5 character, the length of the kanji charaéter in the X
and Y directions, the thickness of the kanji character
in the X and Y directions, and the color and font of
the kanji character, to a graphics controller ﬁhich
then generates a character pattern to be stored in a

10 frame memory. A processor reads the contents of the
frame memory and converts the same inte display data
that is provided to the computer monitor.

In the encoding method of the present invention, a
document with text characters, which has been encoded

15 in a standard code by a source computer system, is then
encoded in terms of its character structure with the
aid of a font memory similar to that employed in the
aforementioned Japanese publication. The character-
structure encoded document is stored in a font file

20 - which is to be sent to a receiving computer system

. through known data transmission methods, such as by
electronic mail.

Referring to Figure 1, the preferred embodiment of a

document encoding method according to the present

25 “invention compfises the followiﬁg steps:

Step I. As illustrated in Figure 2, a font memory 10

is provided and is shown to have a first memory region



6 Figﬁy§”é~ffiﬁéfréfés'a'fohf'ffréifhat i's created. in the encoding method - -
of the present invention. Japanese Lai d-Qpen Patent Publication No. _

61- 147288, published on July 4, 1986, discloses a text character 5

pattern generating apparatus for displaying kanji characters on a conputer
nonitor. The pattern generating apparatus has a font nenory for- providing
kanji character data to a central processin@ unit (CPU). In this
publication, a kanji character is 10 ~ constituted by a plurality of
basic units. Each basic unit nmpy be .a_strqke or et ;of strokes_of the
correspondi ng kanj FlcfaFatett 1A%u, Py Yr@ﬁbgﬁsdge&ﬂ%Fth%fﬁﬁF?gFﬁn
gener ati ng appar at us ,cont ai ns lurality of basic¢ unit, information a
plurality of 15 _a“ShSr&@ﬁﬁnéﬂﬁéﬂ?ﬁxrE%él%%cﬁ§p &E}ﬁﬁﬁﬁlq?ﬁ%r%g?F%EQt§

i ncludes an identiLyi Eﬂag—%%%e‘}f ﬁ]f@f&ae@{éx.e %géhcblé@itc %{}ﬂ'éuigaﬁmgﬁﬁénﬁ
t he respective basic unit 1n a predetermned basic uni't space. Eac

charact er 1 nfor mat kAR LAG dRferd ey (79! LbYLN 13005 Oh 2spectie! bhyibNg
basic units that constitute a respective
5 - unit and outline data (OD) of the respective basic unit
in a predetermined basic unit space. The outline data
may be Bezier curve data, spline curve data or vector
data. Each character information inéludes-the standard
code (SD) of a respective character, the identifying
10 codes (Ib)_of constituting basic units that constitute
the respective éharacter, locations of the constituting
basic units in a predetermined character space, sizes
of the constituting basic units in the predetermined
character space, and orientations'(e) of the
15 constituting basic units in the prédetermined character
space. The lbcatiSns of the constituting basic units in
the predetermined character space are defined by shift
data (Xn, Yn).in'the X and Y-axes. The sizes of the
cOnstituting basic units in the predetermined character
20 space are defined by scaling factors (Sx, Sy) in the X
| and Y-axes.

Step II. A text character of a document'td.be

encoded is then selected;
Step III. It is then-determined whether the
25 character.informatioﬁ corresponding to the selected
text character can be found in the font memory 10. In

the preferred embodiment, this is accomplished by



char acter, | ocat ions of. the constituting basi¢c units in a predetermned ™ -
character space, and sizes of the constituting basic units in the
predet erm ned character space. 25 Wien it is desired to display a
kanji character on a conputer nonitor, the CPU retrieves the character

I nformati on corresponding to the kanji character from. - 7 the font nenory.
The CPU t hen provides the character i nformati 8n and the outline data of the
basic units that constitute the kanji character, along with other

i nf i on, such he .| i the k he I engt h
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kanj i character 'ntEQ% réa nAH e ‘ff{ O%emﬁggﬂh?%dc%'o‘&resanﬁﬁ)onét Felingn

kanji character, phi'cs” con | er ener a aracter
pattern to be storggelgoﬁtlgemo yl R@Te nenory. A processor reads the
contents of the franme nmenory ang converts the sanme into display data

Step IV. If the character 1nformatlon corresponding

5 to the selected text character is found in the font

memory'lo, a corresponding user-defined code is

assigned to the selected text character, and the

‘corresponding user~defined code is stored in a font

file. As shown in Figure 3, the user-defined code (UD)

10 is stored in a character information region 23 of the

font file 20. The character information corresponding

to the selected text character is subsequently stored

in the character information region. 23, while the basic

unit information of the cénstituting basic units that

15 constitute the selected text character -are stored in a

basic unit information region 21 of the font file 20.

Preferably, the identifying codes (ID) of the

constituting basic units fbund in the character

information region 23 of the font file 20 point to the

20 location of the corresponding basic unit information in
the basic unit information region 21.

Step V. If-the.character information corresponding
to the selected text character is not found in the font
memory 10, a corresponding user-defined cbde (UD) 1is

25 . assigned to the selected text character, and the
corresponding user-defined code (UD) is stored in.the

character information region 23 of the font file 20.



that |s prOV|ded to the conputer “oni t or In the encodlng nethod of the
present i nvention, a document with text characters, which has been encoded
15 in a standard code by a source conputer system is then encoded in
terns of its character structure with the aid of a font nenory simlar to
that enploeyed in the aforenentioned Japanese publication. The character-
structure encoded docunment is stored in a fog file 20 which is to be
sent -to a receiving conputer systemthrough known data transm ssion

met hods, such as by electronic mail. Referring to Figure 1, the.preferred
enbodi nent of a dooumRrihesnrTHgh Ngf MehlkoG SILEOt ding vk tdigapacgent iZ5 then

I nvention conprises the followng steps: Step |I. As illustrated in Figure
2, a font nenory l1@enerpted dedlanche sushows td kavenaolitldnereyexeratgrpn
8 11 for storing a plurality of basic unit information and a second nenory
regi on 13 for storéughaas ke i FpntoGrapher software tool developed by
' ALTSYS Cé.; and is subsequently stored as the character
5 information of the selected text character in the font
file 20. The outline data can be stored in the
character information region 23 of the font file 20
directly after the corresponding user-defined code
(UD), or in the basic unit information region 21 of the
10 font file 20. In the latter case, an identifying code
(ID) is assigned to the outline data, and the assigned
identifying code (ID) and the outline data are stored
in the basic unit information region 21. The assigned
identifying code (ID) is also stored in the character
15 information region 23 directly after the corresponding
user—-defined code (UD).

Step VI. Steps II tojV are then reéeated for
succeeding ones of the text chafacters of the document
until the character information of all of the text

20 characters of the documeht have been stored in the font
file 26.

In Steps.IV'and Vv, if the character information of

the selected fext character has already been stored in

the font file 20, such as Qhen the text'character

25 occurs more than once in the document, only tﬁe

corresponding user-defined code (UD) of the selected

text character is stored in the character information



of - charaﬁter |hfbfnﬁtion Each basi ¢ uni f |nfornatlon |ncludes |dent|fy|ng
code (I1D) of a respectlve basic 5 unit and outline data (OD) of the
respective basi.c unit in a predet erm ned basic unit space. The outline data
may be Bezier curve data, spline curve data or vector data. Each character

i nformati on includes the standard code (SD) of a respective character, the
I dentifying 10 . codes (I D) of constituti,ng basic units that constitute
the respective character, |locations of the constituting basic units in-a
predeterm ned character space, sizes of the constituting basic units in the
predet erm ned charwedibsn spacef thd donhenfalleors (Hoeminindfzd hthel Soresence
constituting basic units in the predeterm ned character space. The

| ocations of the cmfstetunidagtbaisnformatsonn itrhetipe edendr i inkel 2Ralact eko
space are defined by shift data (Xn, Yn) in the X and Y-axes-. The sizes of
the constituting beeducerthsg mquheeqarrwmler rspace ot ekatiper. space
are defined by scaling factors (Sx, Sy) in the X and Y-axes. Step Il. A
text character of a ddeandfnto ft?el%n@@de‘ﬁiah/s fpekhed chpste 8t é’}P‘FPF“erP'F

i s then determ ned, whet her, the
5 description region 25 for storlng at least one document

description 1nformatlon therein. Each dchment
deécriptiqn information is in the form of a printer
page description language, such as PCL/ESCP/POSTSCRIPT,
and includes font-rélated data, such as the font size,
10 the font type, the font attribute and the text
cﬁéracter position, and the user-défined codes (UD) of
the text characters that are described by the font-
related data. Thus, the font file 20 that is created by
the encoding method of this invention, when properly
15 decodéd, permits accurate reconstruction of the
original document even though the text_characters in

the latter_haﬁe different sizes and fonts.
The encoding method of this invention may be used to
encode documents which only have text characters or
20 which have both text and image portions. In the latter
type of document, digital data which is used to
conventionally repfesent the image portion of the
document may be stored in an image region of the font

file.

25 The font file 20 resulting from the encoding method
of the present invention may be stored in a portable

"data storage medium, such as a floppy disk.



25.¢ ‘. c¢haracterinf ormation ¢orresponding-to the sel ected text character ...
can be found in the font nmenory 10. In the preferred enbodinent, this is.
acconpl i shed by 9 conparing the standard code assigned to the selected
text character with the standard codes (SD) stored in the font nenory 10.
Step I'V. If the character information corresponding 5 to the selected
text character is found in the font nenory 1@ a correspondi ng user-defined
code is assigned to the selected text character, and the corresponding
user-defined code is stored in a font file. As showmn in Figure 3, the
user-defined code AUBerdfativdby st ehed fong chalacter mayobeatsentr egoom
23 of the font file 20. The character information corresponding to the

sel ected text charmeterivisngultsenueneéty sytstre via heleb&raotie mafick nmaflinon
region. 23, while the basic unit information of the constituting basic units
that 15 ~  consteither Izasel ethed computdiar ayssemmust obed dapable of

decoding the font file 20 to permit reconstruction of
5 the original document. . |
Since the font file 20 does not contain any standard
code, another computer system can prqperly reconstruct
the original document from the font file 20 regardless
of the language of the document. In addition, since the
10 font file 20 does not contain image data of the text
characters of the document, the font file 20 requires a
relétiveiy small memory space for storage and a
relatively short transmission timé. |
The encoding method of the present invention may be
15 implemented in a printer driver routine of an operating
system. Thus, the encoding method can pe executed by
running a Print-to-File command. Alternatively, a
dedicated hardwaré device may be designed to create the
font file 20 in accordance with the encoding method of
20 the present invention.
As ﬁentioned beforehand, the font file 20 must be
decoded in order ‘to reconstruct the original document
on an&ﬁher computer system.'During.the-decoding

operation, a reconstructing module (not shown) receives

25 .'the contents of the font file 20 and reconstructs the
text characters of the document therefrom. The

reconstructing module operates in a reverse sequence of



bast ¢ "unit: i-nf.ormation region 21 of ‘the font file 20.. Pieferably, the ~ -
i dentifying codes (ID) of the constituting basic units found in the =~ =
character information region 23 of the font file 20 point to the 20

| ocation of the corresponding basic unit information in the basic unit
information region 21. Step V. If the character information corresponding
to the sel ected text character is not fountin the font -nmenory 10, a
correspondi ng user-defined code (UD) is 25 assigned to the sel ected
text character, and the correspondi ng user-defined code (UD) is stored in

the character infogHBt efeotgsigOme2Boal. BRGehoBh thkecRAractelifdblinad idat a
of the selected text character is then generated with the use of a known

outline generator, isuchhas Elm Eomofeaphe; Sof evwesetidnedevetapedtbythe

ALTSYS Co., and is subsequently stored as the character 5 i nformation

of the selected tezbnataiteténg mwddicfontitld laxr@0retird eousd i he aditatanabe

stored in the. '
: corresponding character pattern. In accordance with the

5 document description information in the font file 20,
the text character may be accurately reconstructed for
viewing on a computer monitor or for printing.

As with the encoding method of the preseht
invention, the reconstructing module may'be implemented

10 as an applications program of an operating system or as
a dedicated hardware device. In either case, the
reconstructing module may be incorporated in a computer
printer to permit accuraﬁe reproduction of the original
document.

15 It should be noted that a computer system may be
capable of performing both the enqoding and decoding
operations of the present invention. Alternatively, the

'ehcoding and decoding operations may be performed on
separate computér systems. In the latter case, in the

20 . event that the separate computer systems have different
operating systemé, reconstruction of the original
document is possible as long as the method of the

present invention is in use.

It has thus been shown that the encoding method of

25 the present invention can enable a receiving computer
system to properly reconstruct a document sent by a

transmitting computer system regardless of the language



char act er. i nf of freit i Gn“r.egi-on 23 6f “the. f ofit - 11,20 diTéctiy after the: =~ i o

correspondi ng ‘user-defined code (UD); or in thé basic unit information
region 21 of the 10 font file 20. In the latter case, an identifying
code (ID) is assigned to the outline data, and the assigned identifying
code (ID) and the outline data are stored in the basic unit information
region 21. The assigned identifying code (IDj4is also stored in the
character 15 information region 23 directly after the correspondi ng
user-defined code (UD). Step VI. Steps Il to V are then repeated for
succeeding ones of ddechexlasbapacter s 448 4awaents thed dhe grgehy

information of all of the text aracters of the docunent “have been

stored in the font jfjenLPonl Mod£LPRLY PG Yrel fcdhPeBAAC B IHHOT BRLION
of the selected text character has already been stored in the font file 20,

such as when the texarakeede! f 20 documdifit WiktdDifaddadatacethe daoument
docunent, only the correspondi ng user-defined code (UD) of the selected

text character is shdrgdf i® theodkar acdesrd Dhgr nat ithle present invention

5 requires a relatively small. memory space for storage

and a relatively short transﬁission.time. The objective

of the present invention is thus met.
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11.° region 23 af

he:font f|Ie 20 to mi-ni i ze the presence of redundant

information in the font file 20 and to reducé the requi red nenory space of
the latter. The font file 20 may further have a docunent 5 description
region 25 for storing at |east one docunent description information

therein. +£ach docunent description information is in the formof a printer
page descri ption | anguage, such as PCL/ ESCR/POSTSCRI PT, and i ncl udes

font-rel ated dat a,

attribute and the

such as the font size, I the font type, the font

text character position, and the user-defined codes (UD)

of the tekxt characggsgmEghat are described by the font- related data. Thus,
the font file 20 that is created by the encoding nethod of this invention,

when properly 15
ori gi nal docunent

1.dexoaasit hpel Nolfs apebdieg eaondbicucheart oy ittie text
even though the text characters in the latter have

di fferent sizes andhératserdhecenpoilsigg nehdostepstbEs i nvention nay be
used to encode docunents which only have text characters or

10

(a) providing a font memory with a first memory
region for storing a plurality of basic unit
information and a second memory region for storing a
plurality of character information;

(b) selecting a text character of the doeument;

(¢) if the character information corresponding to

the selected text character is found in the font

‘memory:

(cl) assigning a-Corresponding user-defined

" code to the selected text character, and storing the

15

20

corresponding user-defined code in a character
inforﬁetion-region of a font file;-

.(c2) storing the character information
corresponding to the selected text character in the
character information region of the font file; and

(c3) storing the basic unit information of the
constituting basic units.that constitute the selected

text character in a basic unit information region of

“"the font file; and

(d) repeating steps (b) and (c) for succeeding ones

" of the text characters of the document until the

25

character information of all of the text characters of

‘the document have been stored in the font file.

_
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20-a:fﬁﬁﬂ6h~ﬁé§éﬁﬁafﬁffext'éhd*fnﬁéé porfrons;'rn'the | att er thé'df:‘

docunent, digital data which is used to conventionally represent the inage

portion of the docunment may be stored in an imge region of the font file.

25 The font file 20 resulting fromthe encodi ng nethod of the present

I nvention fray be stored in a portable data storage nedium such as a fl oppy
di sk. 12 Alternatively, the font file 20 &y be sent to a receiving
conputer systemvia electronic mail. In either case, the conputer system

nmust be capable of decoding the font file 20 to pernmit reconstruction of 5

the origi nal docum@nt Th& me¢hode akorflafinkd 26 ddedmndt, Courthienr moympstisdidw d
code, another conputer system can properly reconstruct the original
docunent fromthe fthet stieps 2F:regardl ess. of the | anguage of the documnent.

I n additi on,
t he text

10

15

20

25

since the 10 font file 20 does not contain inage data of

between steps (b) and (d), i1f the character
information corresponding to the selectéd text
character is not found in the font memory: assigning_é
corresponding user-defined code to the selected text

character, and storing the corresponding user-defined

code in the character information region of the font

file; and generating outline data of the selected text
character, and storing the outline data as character
information of the selected text character in the.font
file.
3. The method as claimed in Claim 1, further compfising
the steps of:

aftef step (b), if the character information of the
selécted'text character has been stored in the font
file, storing only the corresponding user~defined code
of the selected text character in the character
information region of.the font file, and selecting the
succeeding one of the text charaéters of the document.

4. The method as claimed in Claim 1, wherein the second

memory region of the font memory further has standard.

codes of characters defined by the character

information stored therein, the standard code assigned

to the selected text character being compared with the

standard codes stored in the font memory to determine

whether the character information corresponding to the

* ¢ L M s x



characters of the docunent “{he. font file 20 requires a relatively small

menory space for st or age and a relatively short transm ssion tine. The
encodi ng nmet hod of the present invention may be 15 i npl emrented in a
printer driver routine of an operating system Thus, the encoding nethod
can be executed by running a Print-to-File command. Alternatively, a

dedi cat ed hardware devi ce may be designed ti6 create the font file 20 in
accordance with the encodi ng net hod of 20 the present invention. As
ment i oned beforehand, the font file 20 nust be decoded in order to
reconstruct the oré@lealt@u)cuma:ni ©a gaettwr campwier fayuai@minDutheg fdrt
decodi ng operation, a reconstructing nodul e (not shown) receives 25 t he

contents of

t he fmoeiofyl e 20 and reconstructs the text characters of the

docunent therefrom The reconstructing nodule operates in a reverse

sequence of

10

15

20

25

13 8 heThac oeitinpdrestshoell a Bae@dinn Cillhd nc Har aghereimt @agh | of

the basic unit information includes identifying code of
a.respective basic unit and outline data of the
respective basic unit in a predetermined basic unit
space, and each of the character information includes
the identifying codes of constituting basic units that
constitute a respective character, locations of the
constituting basic units in a predetermined character
space, and sizes of the constituting baeic units in the
predetermined character space.

6. The method as claimed in Claim 5, wherein the
locations of the constituting basic units in the
prede@ermined character space are defined by shift data
in the X and Y-axes.

7. The methed as claimed in Claim 5, wherein the sizes
of the constituting basic units in the predetermined
character space are defined by scaling factors in the
X and Y—exes.

8. The method as claimed in Claim_s,_wherein each of
the character information further includes orientations
of the cbnstitﬁting pasic units in the predetermined
character space. |
9. The method as claimed in Claim 1, further comprising

the step of:

A

.



I n the font flle 20 u ge data of the constltutlng ba5|c unlts are

retrieved 40 obt 3Py |ng character pattern. In accordance M.LE
the 5 docune
character may be

|nfornat|on in the font fil ¢
nstructed for viewing on a 4d
or for .primnting. As mnth the encodi ng nmet hod of the present LE
reconstructing nodule may be inplenmented 10 ;g as an applications program
of an operating systemor as a dedi cated hardware device In either case,
t he reconstructing nodul e may be incorporated in conmputer. printer to
permt accurate reprod@ﬁﬁﬁmﬁ?ﬁpt¢ﬁ9(wﬁﬁﬂ?kﬂgc&k%néﬂ@t file in -a portahis d
be noted that a conputer s stentggﬁ be capable of performng both the
encodi ng and decodH%} Yhe present invention. Alternatively,

t he encodi ng and dﬁ.[c&dl g_ggoper tlogs B cble gerfé)rgeﬁgt ?. ’52:}:; gtfcorTgHterr

systens. In the la

conputer systems haye ;}gésmg{'gn pesf@éﬁ, ng Sgitoe,;fﬁﬁ-‘o%r8§8p§tteer %Ctdé’gcf?iptttl%n

original document is ong ‘as presen
invention ig in US§nformation in a document description region of the

font file, the document description information
including font-related data and the user—defined codes
- of the text characters that are described by the font-
relaﬁed data, the font-related data including font
10 siae, font type, font attribute and text character
position.
11. A method of sending a document with text characters
from a transmitting computer system to a receiving
'computer system, comprising the steps of:
15 at the transmitting computef system:
| | (A) encoding the docqment, including the steps
of:
(a) providing a font memory with a first memory
region for storing a plurality of basic unit
20 information and a second memory region for storing a
plurality of character information;-
(b) selecting a text character of the document;
(c) if the character information corresponding
to the selected text character is found in the font
25 memory: (c1) assigning a corresponding user-defined
code to the selected text character, and stcring the

corresponding user-defined code in a character

A T




It. has fhus-beershowmthat the encodlng nethod of. 25 . “the
i nventi on-can enable Leceiving conputer systemto properly

docunent sent : g conputer system regardl ess of kt he
14 of the docunﬁj "
requi re conversi

n, since the present invention

~characters of a docunent into inage data,
the docunent which is encoded according to tyig present invention 5
requires a relatively small nmenory space for storage-and a relatively short
transm ssion tine. The objectlve of the present invention is thus net. 10
15 20 25 1nformatlon region of a font file; (c2) storing the

character information corresponding to the selected
text character in the charactef information region of
the font file; and (c3) storing ihe basic unit
5 information of the constituting basic units that
constitute the selected text character in a basic unit
information region of the font file; and
(d) repeating steps (b) and (c) for succeeding
éhes of the text characters of the document until the
10 character information of all of the text characters of
the dqcument have been stored in the font file; and
(B) transmitting the font file for recepfion by
the receiving computer system; and
at the receiving computer syétem:
15 : (C) receiving the font file transmitted by the
transmitting computer system; and
(D) decoding the font file to reconstruct the
document. . |
12. The method as claimed in Claim 11, wherein, at the
20 - transmitting computer system, the step (A) further
comprises the sub-steps of:
between sub-steps (b) and (d), if the character
information corresponding to the selected text

character is not found in the font memory: assigning a

25 corresponding user-defined code to the selected text
character, and storing the corresponding user-defined

code in the character information region of the font

* c L M S *




15: CLAI'MS:'1.""A metthod of encoding ‘a docufent “wi'th text ‘characters,
conprising-the steps of: (a) providing a font nenory with a first nmenory 5
region for storing a plurality of basic unit infornmation and a second
menory region for storing a plurality of character information; (b) =
sel ecti'ng a'text character of the document; 4g) if the character

I nformati on corresponding to 10 the selected text character is found in
the font nmenory: (cl) assigning a correspondi ng user-defined code to the

sel ected text char . i ng: .t he £SPRRML NG FUSGl e 24 N
a character 15 in %?rraat?]f%néérrg%%%?}l% %&?%%’?éfla?g;é ?52)%%& g{éilng ”ﬁ;q@@xﬁ

character informatid{hcE£ESPORANG tlo? ilRE Bi8d eelied in@XlaLthar a6t @haradder
character information region of the font Tile; and (c3) storing the basic

unit information ofidfi@rmdkion CNEHE WeTGchasi €elti ERabhategonst ithg efdnte
sel ected text character in a basic unit information region of
file.

5 13. The method as claimed in CIaiﬁ 11, further
comprising the step of printing the reconstructed
document at the reéeiving computer systen.

14. The method as‘claimed ip Claim 11, further
comprising the step of displaying the reconstructed

10 document at the receiving computer system.

15. The method as claimed in Claim 11, furthef
comprising the step of storing the font file in a
portable data storage medium prior to step (B) at the
transmitting computer system. | |

15 16. The method as claimed in Claim 11, further
comprising the steps of:

at the transmitting computer system:
. after sub-step (b), 1f the character
information of the selected text character has been

20 stored in the font file, storing only the corresponding
user-defined code of the selected text charactér in the
character information region of the font file, énd
selecting the succeeding one of the text characters bf
the document.

25 17. The method as claimed in Claim 11, wherein the
second memory region of the font memory further has

standard codes of characters defined by the character

LR )RR A
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t he font fiie ﬁ(d) repeatlng steps (b) and (c). for succeedlng ones of
the text: characters .of - the document until-the 25. ~character information -
of all of the text characters of the docunent have been stored in thée font
file. 16 2. The nethod as claimed in Caim1, further conprising the
steps of: between steps (b) and (d), if the character information
corresponding to the selected text 5 . character is not found in the
font menory: assigning.a correspondi ng user-gﬁLined code to the selected
text character, and storing the correspondin ser-defined code in the
character information region of the font file; and generating outline data
of the selected teXinfddmatidhaitasdedy , tirdrtbixi Ortg shanaalri rOAtAtpsfigned

character- information of the selected text character in the font file. 3.
The met hod as cl ai ned e Geleetled ftetthechaxapresi bging compared with the

standard codes stored in the font memory to determine
whether the character information corresponding to. the

5 selected text character can be found in the font
memory.
18. The method as claimed in Claim 11, wherein each of
the basic unit information includes identifying code of
a respective basic unit and outline data of the

10 | respective basic unit in a predetermined Sasic unit
space, and each of the character information includes
the identifying codes of constituting basic units that
-constitute a respéctivé character, locations of the
constifuting basic units in a predetermined character

15 space, aad sizes of the constituting basic units in the
predetermined character space. .
19. The method as claimed in Claim 18, wherein the
locations of £he constituting basic uhits in the
predetermined character space are definea by shift data

20 in the X and Y-axes.
20. The method as claimed in Claim 18, wherein the
sizes of the constituting basic units in the
predetermined character space are defined by scaling
factors ih the X and Y-axes.

25 21. The method as claimed in Claim 18, wherein each of
the character information further includes orientations

of the constituting basic units in the predetermined

R




t he steps of

sel ect ed text chﬁm
correspondi ng user
character |nfornat
succeedi ng-one of

clained in Caimi1l,

after (b) |f the char act er |nfornat|on of the

tored in the font file, storing only the
“ of the selected text cha
i the font file, and sel ec{i HEED bIAS BEEN |

the text characters of the document. 4] _The REPLABEDas
wherein the second nenory region of €

further has standard codes of characters defdzhed by the character

I nformati on stored
sel ected.text char
the font nenory to
corresponding to t

menory. 5. The nethod as clainmed in Claim1l, wherein each of the basic unit

i nformati on i ncl ud

5

10

therein, the standard code assi gned 25 to the
@HgyhAyafug yared with the standard codes stored in
‘determ ne et her the character information

e . The sfk@ded Xt caharmeleri sar beihound, i redhe nfeant

edniptdriingy ithe cadp of:

at the transmitting computer system,_storing
document description information in a document
description region of the font file, the document
descrlptlon information 1nclud1ng font-related data and
the user-deflned codes of the text characters that are

described by the font-related data, the font-related

~data including font size, font type, font attribute and

15

20

25

text character'positionr

23. The method of encoding a document with text
characters substantially as hereinbefore described with
reference to and as illustrated in the accompanying
drawings.

24. The method of sendihg a document with text
characters from a transmitting computer system to a
receiving computer system substantiaily as hereinbefore
described with reference to and as illustrated in the

accompanying drawings.
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5 . al respectlve ba5|c uni't “and outllne data of the respectlve basic unit -
in a predeterni-ned:-basic unit space, and each of the character informati-on -
i ncl udes™the |dent|fy|ng codes of constituting basic units’ t hat constitute
a respective character, locations of the 10 __ constituting basic units‘in
a predeterm ned character space, and sizes of3t he constituting basic unlts
In the predeterm ned character space. 6. The nethod as clained in Caimb,
wherein the | MREHOMPOBENRDINH S iDOQUMENTH WITH TEXTs CHARMAIERS , AND METHOD

predet er m ned &ﬂ“%ﬂﬁﬁgc %%@E]@iﬂﬁfﬂiﬁ@m ThiaRActRiRg IFROMIA X RANEMITTING
Y-axes. 7. Th T WTETEL T LHE _ST7€S 0f the
constituting Re4dfs i ; i < NG FOM SdEM-e are defined
by scaling factors in the 20 X and Y—a@g%Tﬁﬁcihe method as claimed in
Claim5, wherein each of the character information further includes
orientations of the canydthdd RE Razoaingl hSdbBuhlatPLAR! et haahaiastLr
space. 25 9. The method as clainmed in Caim1, further conprising the
step of: - . includes the steps of prov1d1ng a font memory (10) with

a first memory reglon (11) for storing a plurality of

5 - basic unit information and a second memory region (13)

for storing a plurality of character information, and

selecting a text character of the document. If the

. character information corresponding to the selected

text aharacter is found in the font.meméry (10), a

10 cofresponding user-defined code is assigned to the

selected text character and is stored in a character

information region (23) of a font file (20). The

character information cofresponding to the selected

text character is stored in the character information

15 region (23), and the basijc unit information of the

constituting basic units that constitute the selected

text character is stored in a basic unit information

region (21) of the font file (20). If the character

information corresponding to the selectéd text

20 character is not found in the font memory (10), a
corresponding user-defined code is assigned to the |

selected text character and is stored in the character.

information region (23), and outline data of the

,

selected text character is genérated-and stored as
25 character information of the selected text character in -
the font file (20).

(Figure.l)



18 after step (d), storing the font file in a portable data storage nedi um
10 The nethod as clainmed in aiml1, further conprising the step of
storing docunent description information in a docunment description region
of the font file, the docunent description information including
font-rel ated data and the user-defined codes of the text characters that
are descri bed by the font- rel ated dat a, thF3font-reIated data i ncl udi ng
font size, font type, font attribute and texq character position. 11. A

met hod of sending a docunmeng—W ot characters froma transmtting
conputer systemto a recei Wng§T8Bkpyler system conprising the steps of: at

the transmtting conputer systery A)Iencoding.the document using the
met hod pf CIalml,I B) r?ﬂ&VIbh'RQFBHf ont file for reception by
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the recei ving conputer system and at the receiving conputer system (O
receiving_the font file transmtted by the transmtting conputer system
and (D) decoding the font file to reconstruct the docunent. 19 12. The
met hod assclained in Claim 11, wherein, at the transmtting conputer
system. the step (A) further conprises the sub-steps of: between sub-steps
(b) and (d), if the character information cey3esponding to the selected
text character is not found in the font nmenory: assigning a corresponding
-user -defined code to the selected text character, and storing the
correspondi ng user-defined code in the character information region of the

f ont

. 10"
Y A
ID-0 - : 0oD-0
ID-1 | oD-1
ID-2 | OD-2 |
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SD-1 ID-2 Xn, Yn Sx, Sy 0
ID~-1 Xn,Yn Sx,Sy o
ID-4 Xn,Yn Sn, Sy e |
SD-2 ID-N Xn,Yn Sx,Sy . 8

13

« e
e o
e o
Y
. -o _




20 file; and generating outline data of the selected text character, and
storing the outline data as character information of the sel ected text
character,in the font file. 5 13. The nethod as clainmed in Caimll,
further cenprising the step of printing the reconstructed docunment at the
recei vi ng-conputer system 14. The nethod as clainmed in Claim211, further
conprising the step of displaying the recongygucted 10 docunent at the
recei ving conputer system 15. The nethod as clainmed in Claim211l, further
conprising the step of storing the font file in a portable data storage

nedium prior to step (B) at the transmttipg conputer system 15 = 16.
The method as clainmed in daim1ll, further Eonprising the steps of: at the
transmtting conputer system—ati-er—sub-stop{b}y—if—the—charactery -
i nformation of the sel dct edPtéxt|character has be&P# stored § n |he
font file, storing only thepcerrfspondi ng user-defopsdd code of the sefected
text character in the 3 -
ID-c OD-c
> 21
.. . ),
UD-1 1D-b Xn,Yn Sx,Sy e )
ID-c Xn,Yn Sx,Sy e ID-d
esss oo UD-Z ID-a Xn,Yn Sx,Sy
9_ ee0s s UD"'1 UD"'3 ID"‘e
EEEEE f 23
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character information region of the font file, and selecting gﬁ‘é%ﬁ&d@@%gﬂ
one of the text characters of the docdunent. 25 17. The met hod as

clained in daim1l, wherein the second nenory region of the font nenory
further has standard-.codes of characters defined by the character 21
informati on stored therein, the st andar’® code assi gned to the sel ected text
character being conpared with the standard codes stored in the font nenory

to determ ne wheiftesrt Beephq@aGt etokAhar ld Eoroor £ EB9ONAi 8g ploar tatd &
sel ected text character can be found in the font menory. 18. The nethod as
claimed i n Caaita lsltombgeenaaganh of the basic unit information includes

i dentifying code of a respective basic unit and outline data of the 10
respective badc whe imeahse@deteralrednbadsi tnuntlaspace, afdxbbkrof the
character information includes the identifying codes of constituting basic
units that comprising the step of storing document description
information in a document description region of the
font file, the document description information
including font-related data and the user-defined codes
of the text characters that are described by the font-
related data, the font-related data including font
size, font type, font attribute and text character
position.
11. A method of sending a document with text characters
from a transmitting computer system to a receiving
computer system, comprising the steps of:
at the transmitting computer system:
(&) encodihg the document using the method of
Claim 1;
(B) transmitting the font file for reception by
the receiving computer system; and .
at the receiving computer system:
(C) receiving the font file transmitted by the
transmitting computer system; and |

(D) decoding the font file to reconstruct the

document. : -

—_— .
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constitute a respective character, |ocations ‘of :the constituting basic
units in a predeterm ned character 15 space, and sizes of the
constituting basic units in the predeterm ned character space. 19. The
method as clained in Caim18, wherein the |ocations of the constituting
basic units in the predeterm ned character space are defined by shift data

20 in the X and Y-axes. 20. The nethod f? claimed in Caim18, wherein
the sizes of the constituting basic units in the predeterm ned character
space are defined by scaling factors in the X and Y-axes. 25 21. The

method as claimed i ehd #dcnhpiehel 188¢HeP id e14Ma" 88| evheReah)BEIORhe
further includes orientations of the constituting basic units in the

predet er m ned 22t ehasatl o i AgaconpiReFheysidnyd aneletapd () Garohklk
further conprising the step of:
comprises the sub-steps of:
between sub-steps (b) and (d), if the character
information corresponding to the selected text
character is not found in the font memory: assigning a
corresponding user-defined code to the selected text

character, and storing the corresponding user-defined

code in the character information region of the font
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at 't he transmtting conputer system storing docunent description
information in a docunent description regiron of the font file,

t he -docunent

description information including font-rel ated 'data and the user-defined
codes of the text characters that are described by the font-rel ated data,

the font-related data including font size, fhgnt type,

t ext char acter

font attribute and

posi tion.

character.space. _
22. The method as claimed in Claim 11, further
comprising the step of:

at the transmitting éomputer system, storing
document description information in a document
description region of the font file, the document
description information including font-related data and
the user-defined codes of the text characters that are
described by the font-related dq;a, the font-related

data including font éize, font type, font attribute and

text character position.
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