2197102 -- 1-- METHOD FOR STORI NG AND GENERATI NG CHI NESE CH&;gﬂé%éz4ﬁ?;Z
invention relates to a nethod for generating characters, and nore
part|cularly to a type of method by which various kinds of character
description data are stored in a nenory systemof a 5 character
gengrating apparatus through -different data tables and identification
valurs which are treated and processed for broduci ng characters in any
resolutions with different sizes and patterns for vari ous
applications. 10 CuﬁﬁéﬁﬂiﬁﬁalS&ﬁ&ﬂ@@téNDgéﬁgﬁaﬂEEyGused in a

personal conputer usual 'y adopt cpgd NGQE CHARAETERSL L €T N. It is

understood by those skilled in th e—eenpu%e#—#+e+§L+hat t he conventi onal

dot - matri x character r f ra and dlsadvantages
i Vi o S VS = BTG el

as foll ows: us

matrix is deter %§§$ émﬁ u n

of byte = [err] erer%ghn%h%r%f‘d;tt e’ or der Jl’lfé(t# &@%{Wx%vﬁeﬂ@8§6
each charact er %ééhd@%ﬁ%rﬁ%ﬁ%dﬂcﬁ\m&é AN¢nhaRge = 24, each
character 20 wll occlupy 72 bytes in the nmenory. It is known that in

consi derati on. @es%zri@m@h CERWAG t Yare ChtMd®! i afl GRndWTy 16sysd6m 0T 024 X
24 dot matrix pattern are alnost the extremty that can be practiced.
Therefore, the Iheraziterachyeriearaacimy afpbd et e NEHyowgnced bf Pepént cogdtaed
in 25 the dot matrix pattern, and no optional processing

tables and identification values which are treated and

o processed for producing characters in any resolutions

~ with different sizes and patterns for various
applications.

10 Conventional character genérators used in a personal
computer usually adopt a dot matrix pattern. It is
understood by those skilled in the computer field that
the conventional dot-matrix character generators suffer
several problems and disadvantages as follows:

15 1) The memory used for storing the character dot
matrix is determined by the order of the matrix with an

K_/ equation number of byte = n2/8 wherein "n" is the erder

of the dot matrix. When n = 16, each character will use
32 byées in a memory, and when n = 24, each character
20 will occupy 72 bytes in ‘the memory. It is known that in
consideration of a memory capacity, characteis adopting
16 x 16 or 24 x 24 dot matrix pattern are _almost the
extremity that can be practiced. Therefore, the size of

each character and the memory space are all confined in

25 the dot matrix pattern, and no optional processing



--2-- operation can be perforned. 2) In a dot matrix pattern of the
conventional character generators, it is not economc to enlarge the
generated character -by increasing the order of the dot 5 "nmatrix
because, in doing this, the nenory space has to be greatly expanded for
meeting the required enlargenment. In other aspect, if a 16 x 16 or a 24 x.

24 dot matrix character is enlarged, the resulting character will not hay 1

a snooth contour and will appear to be nore like a 10 sawm oot h figure, ~=

| acki ng agggaegbg gdal bkY peRFormed .t he conventional dot matrix pattern,
It is usually not possibFé to change the character into an asymetric
pattern sucR) asina al6dox ma4ri@Obpatte®hl i % foattdhey N.domieddiddal s

achi eved by special technol ogy, 15 the tinme required for generating a

si ngl e chhruettrrwgeheérbéovery lidngsamedtalesonoriinr \to &rcige regid red for
each character would be very large. 4) When using conventional dot

matri x gsnezaiedd ghevectero byr doesreasdimgr adecrogzdeanc £ drhephideeti
patterns 20 | sinultaneously, . and_  especially in processin high |
resoPut i BAtX 1§, RERREER . P&t AOARg thdis,t Kbe FEMOTN isReceadaze|ta iheely | ow
resolution characters, .extra hardware and software rust be .introduced into

the syst 8FPPGLYengBPPRGSENE OFalERitig I ke et o@ve t8dhr &IALIeMRM the graphs.

Thi s 25 not . . onl i ncreases th conqpl exi t nd i nconveni ence but al so
to slows® d8ﬁﬂert%39e§§éedl% £ i@hé r O&e 2 f"'ornz“l‘%é?t matrix

character 1is enlarged, the resulting character will not
have a smooth contour and will appear to be more like a
10 sawtooth figure, lacking aesthetic quality.

3) In the conventional dot matrix pattern, it is
usually not possible to chahge the character into an
asymmetric pattern such as a 16 x 24 dot matrix
pattern.Even 1if it is achieved by special technology,

15 the time required for generating a single character would
be very long and also memory capacity required for each
character would be very iarge.

4) When using conventional doé matrix as stated
above to process characters and graphical pétterns SJ

20 simultanebusly, and especially in processing ' high
resolution graphical patterns at the same time as
relatively low resolution characters, extra hardware and
soffware must be introduced into the system for enabling
the matching between the characters and the graphs; This

25 not only increases the complexity and inconvenience but
also to slows down thg speed of the process for

generating the resulting characters and graphs either

E



generating the resulting characters and graphs either --3-- directly on
a CRT or through a printer. 5) Since . information processing has
been so extensively devel oped, there is a necessity to store different
kinds of information in different characters 5 for processing in the

sanme  system Unfortunately, different characters such as Arabic,
Chi Rgse, English, Korean, Japanese, etc., often present difficulty for
beihg treated by the sane processing 3systen1 For exanple, Chinese

calligraphy is,a traditional ulture 10 . which has been practiced and
practiced by OfiYR&S* cﬂﬂe?cﬁ&f Wan§PERHFRr # eREINERR« pr epari ng and

processing data fo Qhiggse, CRAACLELSIon |0l ¥ELY pCQMBL, O Jyse

di fferent kinds of nese cafl |l i graphy suc ;

"runni ng- hand” 1ext¥e|‘it%ﬁ%f%ge relopedd “L¥QFe 2 a15n%%%'és§‘,9t9f £ “%g;e(a

cal li graphy speci d for carving seals and ¢ Sung-t
kind of printingfgeemsetkidds POOSEoAREiOFWBRAPE] FereREC- characters

Unfortunately, however, Chinese characters stored and processed in a
conput er syst enicy € pisdddsinPnfimedewé t hidme fé%@é’exﬁl Mt gRforedfately,

variation in character pattern can be achieved.- It is accordingly a primary
obj ect of thisdiffedmth tcharquistsiesuch aetApgbie) dinese; OENGLHEShPn
in high resolution so as to create variable characters which can vary in
si ze, 't hi cknesKomgan, 2mpanggdoutetttsioréfent herdsent dbffichltine for
char acters. '
being treated by the same processing system. For
\J example, Chinese calligréphy is a traditional culture
10 which has been practiced and practiced by Chinese people
over mény centuries. In preparing and processing data
for Chinese charaéters, it is very common to use
different kinds of Chinese calligraphy such as "text-
hand", "running-hand"”, "cursive-hand”, "seal-type" (a
15 kind of ChinéSe calligraphy specifically used for carving
seals and chops), "Sung-type" (a kind of printing type
used in books and newspapers), etc. Unfortunately,
however, Chinese characters stored and processed in a
computer systém are usually confined within a fixed limit

20 and no variation in character pattern can be achieved.

It 1is accordingly a primary object of this invention

to provide ‘a method for character

generation in high resolution so as to éreate variable

characters which can vary in size, thiékness, etc.,
25 without distorting the basic form of the characters.

It is anothér object of this invention to provide a

method for generating characters in high



It is another object of this invention to provide a nethod for generating
characters in high -4- resolution through which characters in different
cal l'i graphy such as "text-hand", "running hand", "seal-type", "Sung- type", .
etc., and also in different nodel s such as slimstrokes and bol df aced
strokes, can be produced accordingly. It is a still further object of this

i nvent, :AEOY | td : i ' resol ution
by whreRB 1 B e Bugnh o Chir SEREES N IERIARER 11 1o aBlly) 5P L1 O

stor egyeh HSPraEed-hahAYGh Brdnting ehahdhi, 0 gul PLiysev] cogiigle the
generated characters having a nature of vector can be directly output

t hr ouglgpahi okt esolamwd calgbotin ndideerenit IModeslst suthl 42r 8hgm obj ect of
this invention to provide a nethod for generating characters in high

r esol strokesnandi bbldfakedt sterdkelsyr aancbeoptodueadaadebirdihglgenory space
wi t hout incurring any expansion therein no matter how the pattern, size or
model of thdtchi® ast @tilils furpberhaigedttduef nghisarnvent yemetat i ng
operation. These and other objects are achieved by providing a nmethod for
st or i REOVARRes@ cHgtthedr feXcr iganesatiintor hamactens uséni nhagbhar act er

generating apparatus,,said nethod conprising the steps of: (1)
const ¥&8PLNG 1ensbyY Jhich pthe (gpnerated charachars havingh g BathERacter type

identggi%%g(ggggﬂg g?fig%gegkored or displayed through a high
resolution output device while the generated . characters
having a nature of vector can be directly outpﬁt through a
high resclution plotting device.

It is a still further object of this invention to
provide a method for generating characters in higﬁ
resolution in which each stored character occupies a
definite memory space without incﬁrring any expansion
therein no matter how the pattern,!size or model of the
character is to be changed during character generating
operation.

These and other objects are achieved by providing a
method for storing Chinese character description information "/
for use.in_é character generating apparatus, said method
comprising the steps of:

(1) constructing a stroke table for Chinese characters
having a character type idéntification code designated
thereto, and each stroke of the characters for each

character type identification code being defined by

coordinates of stroke height, width, and curvature points



thereto, and . each stroke of the characters for each character type

I dentification code being defined by coordinates of stroke height, w dth,
and curvature points -5- for providing stroke description information
therewith and having a stroke code associgted with each stroke, said
character type identification code, said stroke codes and said coordi nates
bei ng .systematically stored in a stroke table nenory of said character
generating apparatus through a software program (2) constructing a

character radi cebrt pbbeitl@hgCitience caasasi t sohd\inFermatiend Hsrdwith
I dentification code designated thereto and a plurality of radicals defined

therewith, eachamddhasmlingeiangstnsskgnedde raxiicnlatdionbtll ehehk stasias,
defining the strokes nmaking up each radical in the radical table; said
character type salkdt ichiagaciter cb¥peanitdent if icalt bon =odesai slasdr acderalogles
being systematically stored in a radical table nenory of said character
generating appfedes and ajd sosshimatespbednansystemat bpal lnEtoredidirer
pattern description information for Chinese characters, each character
including a char &4kakeod@ble cRemezier of adsehd chrrankex) @enanating
character radical table, and stroke cpdes based on said stroke table; said
char act er code,a%?%ﬁ%%‘f%ra?%ﬁff%‘blac% tware RYPIX®®todes being

systemati cal Iy s pred. i GHALAE' £ B LS d ALY b 1T REY il

characters having a character type identification cbde
U designated thereto and a plurality of radicals defined
therewith, each radical being assigned a radical code and
stroke codes defining the strokes making up each radical
in the radical table; said qharacter type identification
code and said radical and said stroke’ codes being
systematically stored in a radical table memory of said
character generating apparatus through- a software
program;

{3) preparing character pattern description information
for Chinese characteis, each charécter including a
character code, a character radical code based on said
character radical table, and stroke codes based on said
stroke table; said character code, character radical
code, and stroke codes being systematically stored in a
character pattern desqription memory of said character
generating apparatus through a software program; and

(4) constructing identification values for variation

parameters which control the width of strokes stored in



generating apparatus through a software program and (4) constructing
identification values for variation paraneters which control the w dth of
strokes stored in said stroke table and the size of radicals stored in -
said radical table of Chinese characters for input into said character
generating apparatus to produce required characters; so that characters-n
di fferent patterns can be produce@i-in high resolution. O her advant ages.“'and
characteristics of this invention will becone clear fromthe followi ng ™
det ai | eHaédsetroke tahke and khe mizeffodaddsalmhstoreddinnsabdj unction
with the accoppanying drawings, in which: Figure 1 is a block, diagram

i |1 ust raedhgal nkakiensd Fhiness, qharachers Onrpret ebersridn according
to this i‘nven i on, and agparat us for perfaorm né;lrtge nmethod;, _--7-- Figure
2 is arcPRTACEeL: | FBRBFBERNG A fPRAT AN ati g BFCAWTRf FPRYUIT®]1h0di nent

f [ [ t f [ h t hod of thi
Cnvent | SREFRrEEFe A, ot A0 PRRERFD Cip, SLEERFAR PRERERRIoRRC o1 od

mbodi t h ; ti t h in Fig. 2;
Fi gur o 98 Proficed [f nEdE PebBLue B8RS T ol the preforred

embodi Mentoepof advintadds did @har&@@i@ﬂi’& of this invention

will become clear from the following detailed description of

a preferred embodiment when read in conjunction with the
accompanying drawings, in which: |

Figure 1 is a block diagram illustrating the method

for high resolution character generation according to this

invention, and apparatus for performing the method;




apparatus shown in Fig. 2; 10 Figures 3-1 to 3-20 are representations
showni ng one set of stroke tables in "Sung-type " wth a character type
code "0" Figure 4 is a representation of a specific synmbol table 15

Figures 4-1to 4-10 are representatiOﬂs showi ng one set of radical
tables also in "Sung-type" wth a character type "0"; Figure 5is a
draWAng showi ng representations of a Chi m&sd ~Character " [err] " wth

t hewcharacter addr

di_cal d d 6,
drawi ng showi ng reprgégﬁtrét i or’i;agbcgl&ﬁl é%é%g’ﬁai}&%gj( d[c%ﬂ%]s u lJfeci‘aet'rljet?sﬁ :
di mensi ons; Fi guges r%f?e?r@guce bro%%%%%“t 3 50@15 o NG an ?%éﬂ)éreaf{lnqs

vari ous Ianguage Iet ers pro I'n vari ous di mensi ons;

a.drawi ng showi ngp aEQEﬁ%SQBEaTe'xQQqulnGh't'?\%s o tHYY Y Ui s irﬁferduo
"[err]" in the "type of -- cursive-hand; and Figure 7-2 1a

drawi ng showi ng a repiggaeet akaon 1sOf a@N palEtdlalish cildd® "dFagrand Ebf the
Japanese character " J[err] ". 5 Referring to Figs. 1, there is

shown a pref er pedferired neembel iment hod fandhppardidiadtdr hi Penerating
resol ution character generation according to this invention, which nmethod
conprises the stepparhtusnshouwat iimg Fdgd <t;oring a
Figure 2B is. a another partial circuit diagram of the
preferred embodimént of the character denerating
apparatus shown in Fig. 2;
K~j 10 Figures 3-1 to 3-20 are répresentations showning one
set of stroke tables in "Sung-type " with a charactgr
type code "O"
Figure 4 1is a representation of a specific symbol
table ;
15 Figures 4-1 to 4-10 are keprésentations showing one
set of radical tables also in "Sung-type" with a
character type "0" ;
Figure 5 is a drawing showing representations of a
i Chinese character "iﬁi " with the character address,
20 radical codes and stroke codes;
Figure 6 is a drawing showing representations of ai
Chinese characer "EEL" in different dimensions;
Figures 6-~1 to 6-9 are representations showing an
example of various language letters produced in Qarious
25 dimensions;
Figure 7-1 is a drawing showing a representation of

\ M 7
Chinese characters “W?"' and "1E_" in the type of



stroke tabl e as represented by t he bl otk 101, 10 constructing’
and storing a radical table as represented by the block 102, ' preparing
and storing a character pattern description table as represented by the

bl ock 103, inputting character codes as represented by clock 105 and
character identificaion values as represented by 15 block 104 into a .

-

character generating apparatus 10 for processing, so that resulting = i
characters 106 are preduced accordgngly. Referring to Figs. 2, 2A and”
2B, there is shown a preferred. enbodi nent of the characer generating

appar at Usurdi veMigdy &@r at us conprises a character generating
apparatus 10 mainly conposed of a first central processing unit CPU-1 and

a second centrigjun® oCBESI| i) aindiavwihy 2shéwied herrebtaséheatibnuncheonal |y
associated units, as shown in Figs. 2A and 2B. The CPU-1 25 and its
associ at @oh urHnigd fisic| dddster i'hpit amdins d&pandf6 Ehacidcvanal |y €bupled to
the CPU-1 for inputting character internal code through input neans 105 and
character type -9- code and identification value through input neans 15,

‘as shown in Fig. 2; an address bus 31 and a data bus 35 connected to
the GPU-1 thr&ﬁ%@“\’rd'“ﬂortt‘ﬂe%%%r 180 aFREE® impshowat a2| aPERferpedand an

out put devi ce, .,conposed. of a hi resolution_plot{er 25 and a high
resol uti & °§i1§‘ﬁ°§y l?% t2 ﬁé&%é’c‘?&&?%%ﬁﬁ Qi prolepeesolnkieny 2 for
pr oduci n%h%?:saléltteirn%e%%e}:raatcj:[oenr Sac:‘fjlc:nodl: Px?gCit];ci) Ctl? sfrboigvgg’tion, which
method comprises the steps of constructing and storing-a
stroke  table as repreéented by the block 101, o/
.10 constructiﬁg and storing a radical table as represented
by the‘ block 102, preparipg and storing a character
patterﬁ description table as represented by the block
103, inputtiﬁg character codes as represented by clock
105 and character identificaion values as represented by
15 block 104 into a character generating apparatus 10 for
processing, so that resulting characters 106 are prdduced
accordingly.
Referring to Figs. 2, 2A and 2B, there is shown a Q.J

preferred embodiment of the characer generating apparatus,

20 which apparatus comprises a.
character generating apparatus 10 mainly composed of a
first central processing unit CPU-1 and a second central
processing unit CPU-2, together with their functionally
associated units, as shown in Figs. 22 and 2B. The CPU-1

25 and its associated units includes input means 15, 105
functionally coupled to the CPU-1 for inputting character

internal code through input means 105 and éharacter type



34 in dot matrix through fill:er 27 and display unit 28 as well as resulting

characters and specific synbols 26, 32 10 In vector value through

plotter '25. . In addition, port decoder 130 is used to decode address bus

of CPU-1 into control signals L1, L2, L3, for controlling data

transfer between CPU-1 and CPU-2. The CPU-2 and its associated units, as

;Eﬁﬁg_in Figs 15 2A and 2B, include: a stroke generator .16, an
defined as an internal code-~t Abte menory 11 for storing

an an "internal code, table' of Chi nese characters or other | anguage

letters such asCERgI PRA dderbihpenbien ketwantheproh hnpeEE ReRRE 1Pwt ePfal

code 20 table". is ,a _known_art_whi ~is _norgully_. adopted D

conput er nanufaﬁ?ﬁyﬂrénf%fgsto??ngaPhﬁg%ﬁ?ﬁﬁsguﬁhg?aﬁggr§ a GtBthgﬁs 35

| anguage letterg,.j kntern r n tail esghi pti.on i s

her eby onitted)?ogg%ﬁg?gctgé g%??ggﬁ-%e§§?§§$%on g%ggréeﬁggegnigémggd an

divided into a %ﬁﬁ%§$&£€§el%ﬁéﬁ'f4oUE”9ﬁ¥ 34 BBEpﬁEoééO?c?ZEFBESsed of 3

description inf i on of I nese characters, a radica e nmenory

for storigg RaghCabsotQEe8n p8HdterShE0KRA aCRUEA reso1dPionCoBELRYEYI N
each radical, and a specific synbol table nmenory 31 for storing various

speci fic symbol yagdesabor regpetvevehiynesaptear agenscagdiobhar taggnageor
letters, identification values and variation paranmeters of Chinese 5

characters and ptb@aciagguageuleihgrahasashews andFspecifiea symkelgenasgt or
(CG 23 connected to stroke generator
34 in dot matrix through filler 27 and display unit 28 as
\~; . well as resulting characters and specific symbols 26, 32
10 in vector value through plotter 25. . In addition, port
decoder 130 is used to decode address bus of CPU-1 into
control signals L1, L2, L3, for controlling data
transfer between CPU-1 and CPﬁ-Z,
The CPU-2 and its associated units, as shown in Figs
15 2A and 2B, include: a stroke genefator 16, an ROM-1
defined- as an internal code table memory 11 for
storing an an "internal code table" of Chinese
characters or other language letters such as English and
Janpanese, Korean, etc. (wherein the "internal code
20 table" -is a khown art which 1is normally adopted by
computer manufacturers for storing the Chinese characters
and other language letters in an internal memory system,
and detailed description is hereby omitted), a character
pattern description memory 12; an ROM-2 divided into a
25 stroke table memory 17 for storing stroke  description
information of Chinese characters, a radical table memory

21 for storing radical codes and stroke codes



16 for converting the stroke coordinate variation values 22 of al
contour coordi nates received fromstroke generator 16 into stroke*contour
coordi nates (or stroke 10 contour vector values) 24 of charactér

strokes

and contours; a filler 27 coupled with curve generator 23

bl ackening the contours coordi nates received from curve generato

and

transferring . the bl ackened i nformation therefrom

RAM 1 connected to filler 27 15 =-andl0 €U 2 for tenporarily stori

i nformati on

stroke

for

r 23.
any i
ng S

received fromboth the filler 27 and the curve generator 23

for the pFRRELERALINGr 2R Fadicals apadsaersresificcbywkodensrbtier 120
coupled to the CPU-2_for rodeln the CPU- 2, CG 23 and filler 27
requi red REBRRY si ghafQr a Elngoﬁﬁbh?uﬂa§aeFaféﬁ symbapl eadest for

d the CG . 23 f{ he
70 e B kPR s e FrBEkpclandese: ofet torer
t/ 4 L d
(e "aqcPRBEPELIE RFRof SRTCRE EiriahipatrBnectRios Phipedt
1/ 0 t 0
secoﬁ%noLfgtfégg§g§Iéﬁ%hggh%gﬁggcg %EQ §%EF§%an%heM%ﬁé-in égCPa-
tenmporaril yogt@éi (f)l?er\!élfé%@ h@@ﬂsmkeasnéésaal EofEQE‘bkEe gBHé%after

mul ti pl exer contr

110 connected to the CPU-2 for generafing cont

si gnal s MUKA- 66 acicn 4B vF th@rgff@ﬁé5cooba§ﬁéte vaenatibBA vhlBes
from CPU 2; and a multiplexer 9 coupled with the filler 27, t

and

10

15

20

25

22 of all stroke contour coordinates received from stroke
generator 16 into stroke contour coordinates (or stroke

contour vector wvalues) 24 of character strokes and

W th

he CPU- 2

s -

he CG 23;

codi ng

ri ous

Wb- 67); a

2 for

CPU-1; a

r ol
signal s

he RAM 1

o/

contours; a filler 27 coupled with curve generator 23 for-

blackening the contours coordinates received from curve
generator 23 and transferring the blackened
information therefrom; an RAM-1 connected to filler 27
and CPU-2 for temporarily storing information received
from both the filler 27 and the curve generator 23 for

the processed character radicals and strokes; a clock

generator 120 coupled to the CPU-2 for providing the CPU- |

2, CG 23 and filler 27 with required clock signals; an
output data latch 5 coupled with the CPU-2 and the CG 23
for temporarily storing the set character parameters
transferred from the CPU-2 and determine the operation

status of the CG 23; an input/output port decoder ¢

connected to the CPU-2 for decoding the address

information transferred from the CPU-2 into various 1I/0
control signals (R1-37, R2-38, R3-63, Wl, W2, W3-40, W4-

42, W5-67); a second output data latch 6 connected



the nultiplexer control 110 for determ ning which one of the three
units--the CPU-1, CPU-2 and the filler 27 can retrieve.the information from
the RAM 1. 10 Referring to Figs. 2, 3-1to 3-20, 4, 4-1 to 4-10, 5,

6, 6-1, to 6-9, and 7-1 to 7-2, the nethod for high resolution character
generation conprises the steps of: 1) cqﬂstructing a stroke table
for.LJChinese 15 characters, as respéctivély shown in Figs. 3-1to

3-20.7 There are L,ndg,af i1gse li gy aphy, such as text-. han .
runni ng- hand, segp?%('?%g (Eggd ?g’lrtﬁg‘ar\#?gds é'I%g &F choe&%o,ra%g-tdfp"er“(%
Kind of printin S [ e s [ tandard
witten 1I‘Oorms 28v5¥2§g§ SF?%@Q?F?@EQS%%ﬁi @z}g“dl{qb%uﬁgy.ejsﬁcokgé—fp 3

cursive st _rokes, mgggiplgﬂegoncghqri_@qrd M_r(ji ttC@,_rpmgdge% HQWeusle ROYIASt efgy
how t he Chi nese characters change in their witten forns and style, eac

Chi nese char act egeherbashgabbytrbar s8dnaly MeXe-as Standkefixe- s adlie f 2m
the 25 strokes is shown in Figs. 3-1to 3-20 wherein all the basic

strokes bel 08g tbaSadg-typench&hact dnputandigna ldesifizoni etpu-t2d3 a &mi acter
type identification code "0" --12-- as shown on the upper l|eft corner
in Fig. 3-1. A InSlhjpleype @harapiledswitd thasdHiifliled 27,0 tdecRAM-1 neand
basi c strokes which are systematically arranged in the stroke table with
each one of thenthei nguisipypsgrnicontzodt 13Re £or deddrmifdime whicho org af
respectively shown in the  left .
_ the three units--the CPU-1, CPU~-2 and the filler 27 can
retrieve the information from the RAM-1.
— 10 Referring to Figs. 2, 3-1 to 3-20, 4, 4-1 to 4-10, S,
6, 6-1 to 6-9, and 7-1 to 7-2, the method for high
resolution character generation comprises the steps
of:
1) constructing a stroke table for Chinese
15 characters, as respectively shown in Figs. 3-~1 to 3-20.
There are many kinds of Chinese calligraphy such as text-
hand, running-hand, seal-type (used for carving seals and
chops), Sung-~-type (a kind of prinfing type as used in
&’/ newspapers and books), etc., in standard written forms
20 and slim strokes, thick and bulky strokes, cursive
strokes, etc., in non-standard written style. However,
no matter how the Chinese characters change in their
written forms and style, each Chinese character is
basically formed by several strokes. One set of the
25 strokes 1is shown in Figs. 3-1 to 3-20 wherein all the

basic strokes belong to Sung-type characters, and are

designated with a character type identification code "O"



stroke colums of Figs. - 3-1 to 3-20. Mdireover, in order to define the
exact stroke form each stroke is further defined by several control
points with width control points A, A to control the width of each stroke,,
and 10 - profile control points B, B to control and define the l[ength
and position of each stroke in one character. The character type =y
identification code "0", the stroke codes (0-78), together with the . &
coordi nates derived fromthe strokgs_control points A, A ; B, B; and offfer
mar ks 15 (not shown), are systematically stored in the stroke table
menory bk tdHdughom ©0d tupser PLOSE abLReE Bhtpeged Begevaih) sysgown in
Figs. 3-1 to 3-20 are the strokes of the Sung-type characters:. I t

shal | beymppretuimierbrd hadir@0clasbef bed cidtobgsevaneyhginesebas@k strokes
for text-hand characters, seal -type characters, etc., and t he
coor di natteokss t histh ke $ystemdticablyt ypeanfe@hineshechataokers are
all stored in the stroke nenory 17. In Figs. 3-1to 3-5, the nature of
st rokes Yakdm itdkeeathican@of thentbeing assignefawned an sheoke
"Description" colum and an exanpl e of the correspondi ng Chi nese character
forred VA9e t HEWped f iRl 48 rdRkekeFRESRAVALY nShaun" EhkanpEbe left13-.

colum. For exanple, the stroke designated with a stroke ¢code _"0" is an
upri ght $t5%i& %an§xﬂﬁﬂ¥&%§'to%flaﬁB 5@?90n1MRﬁFEHeF5 WPi PEER%as a
central ot kg SHED A% 'O L OLESL NeBe ! ng8EnChRLERLSE s ehLRL, - The

stroke cuode
' defined by several control points with width control

points A, A' to control the width of each strdke, and o/
10 profile control points B, B' to control and define the
length and position of each stroke in one character.
The character type identification code "0", the stroke
codes (0~-78), together with_the.coordinates derived from
the strokes contﬁol points A, A'; B, B'; and other marks
15 (not shown), are systematically stored in the stroke
table memory 17 through a software'program (not attached
herewith).
Shown in Figs. 3-1 to 3-20 are the strokes of the
Sung-type  characters. It shall be appreciated that
20 there can be another set of strokes for text-hand
characters, seal-type characters, etc., and the
coordinates of the strokes for different type of Chinese
characters are all stored in the stroke memory 17. In
Figs. 3-1 to 3-5, the nature of strokes from stroke codes
25 "0" to "18" is explained in the “"Description" column and
an example of the corresponding Chinese character formed

with the specified strokes is shown in the "Example"



5 for another exanple, is a hook stroke with a conplete top in formng a
central portion of a Chinese character such as 2). Preparing a specific
synbol table as shown in Fig. 4 for cursive-type Chinese characters and

ot her 10 | anguage letters such as Arabian, English, French,

CGer man, Japanees, Korean, Russian, Spanish, etc., as well as sone speci al
sypbol s such as " [err]" , " [err] ", --eti@ -Since there is no basic stroke
defTned for the cursive- type characters and other |anguage letters and
special 15 syocliohms. Por iexamprlef,ertdid &tirokes desiematier] switthols s thrarke
character generating operations. - The specific synbol table is al so
prepared in theodene "Wy ds t lkat upadghftors tirekes twidhe tomipd edescrtideed and 1)
above. Each specific synbol, as shown in , 1s assigned with a
synbol 20 co®@ttognd whdeh §~W1tlt§nd@fﬁ r?e@sd\gﬁrélplwq tSRCHT acpat

poi nts, and then, the synbal .code and the coq #5nates of all the specjfijc
symbol s are s'ysft"él‘Fﬁdl d& 1By higese iShanRetFeci fii ¢ syihs °?f10

h Fi.g h ft t gid d h t
3. IOgnsltsruc%"ﬁgan% o SR RN R R Y ﬁ%ﬂ%{g ¢ n

in Figs. ~4-1; %ornﬁ% a dd t*}%ﬁgfbogh%%s%fc arcﬁﬁﬂf}ersse | %h"!f%éteé} fQrag can

be defined with 5{55K aracters have
comon  sub- SEﬁyﬁbwﬁevln strokes fron1ng a rad|cal It is therefore
preferable to provide a set of character radical table

2). Preparing a specific symbol table as shown in
Fig. 4 for cursive-type Chinese characters and other
- 10 language letters such as Arabian, English, French,

German, Japanees, Korean, Russian, Spanish, etc., as
well as some special symbols such as “::ﬂ“, “j'ﬂh etc.
Since there is no basic stroke defined for the cursive-
type .characters and other language letters and special
15 symbols, it 1is preferable to use specific symbols for
character generating operations. The specific symbol
table 1is also prepared in the same way as that made for

the stroke table described in 1) above. Each specific

symbol, as shown in Fig. ‘4, is assigned with a symbol

(-

20  code, and each symbol is defined by a plurality of Xkey
points, and then, the symbol code and the coordinates of
all the specific symbols.are systematically stored in the
specific symbol memery_31, as shown in Fig. 2, through a
software program (not attached herewith).

25 3). Constructing a character radical table as
respectively shown in Figs. 4-1 to 4-10. Although

Chinese characters in written form can be defined with



fof

f our

. bei ng easily used to speed up the generation of 5 Chi nese
characters. Again, in constructing the character radical table, the
Sung-type characters are also adopted as a standard form and a character
type identification code "0" is assigned for it as shown on the upper |ef
of Fig.

radlcals

are

"T" (for top) ,
whi ch ca
occurencé of the radicals in characters. Each 20

Si X

4-1. As shown in the character radical table, 10 t her

ki nds of radicals defined for EP Sung- type characters based
occurence of the radicals wittern T ntéhat
shown in H

n Lacters such as Ieft hand
r%é(ncf 'bot“faI ?cg‘f Sal Inc%%agﬁ&?% ﬁQY?II 13 c%’ﬁ'&??l oﬁ *t
diafl dﬁ@é’ﬁ: ##dding F% H@ledi M) e B ££8§e98££°

serving as op i onal “radrc

éﬁmé n t.ca f f;?{cﬁf‘idep%' éé@rﬁf d@ml&iwar Of'a%i"g ﬂec y

|ca S

e

t

e are
on the

radi ca

op
her e

S

m, and

al s

S

further defd naskiid h rQgaiYy t@sest Ok espeddeaip Stigd eﬁei&‘@1§hr05ﬁ radical,
three stroke radical, etc. and each one of the defined radicals

aSS|gnedChMﬁéseerhamuﬁtﬁﬁscxxkgéimwnlﬁ)cénstﬂﬁatingThﬁéechadaeaér
t oget her
syst emat irzal igalstimlele i n thee Suni<type nehdryct@ds ams shsonadoptedi g. 2
t hr ough
strokes asused standand rkalreal M@ prelRrrehenetypei idestbEicatboBtore the
sequential strokes with their_related coordinates into the radical

21.

10

15

with the character type 25 I dentification code "0O"

a specific software program (not attached herewith). Since

code "0" is assigned for it as shown on the upper 1left
of Fig. 4-1. As shown in the character radical table,

there are four kinds of radicals defined for the _Sung-.

type characters based on the occurence of the radicals-

written in characﬁérs, such as left hand radicals shown
in Fig. 4-1; right hand radicals shown in Figs. 4-2 to 4-
9; top radicals, and bottom radicals in Fig. 4-10. 1In
addition, there are six top radicals Aarked with "R"
(for right), “ﬁ“ (for bottom), and "T" (for top), as

shown in Fig. 4-10, serving as optional radicals which

-can be wused in different positions depending on the

20

25

necessary occurence of the radicals in characters.. Each
kind of radicals is further defined with regard to stoke
numbei, such as a two stroke radical, three sﬁ:oke
radical, etc., and each one of the defined radicals is
assigned with a radical code from 0 to 763. These
radical codes, together with the character type
identification.code "g", are systematically stored in the
radical memory -21, as shown in fig. 2, through a

specific software program (not attached herewith). Since

S

codes,

, are
th

menory

e

o/

r



4y. Preparing a character pattern description table 5 for Chinese
characters (witten in standard fornm)y. Based upon the stroke table and the
radi cal table as described and illustrated in Figs. 3-1 to 3-20 and 4-1 to
4-10, any Chinese character can be easily arranged in a pattern description
tabl e, as shown in Fig. 5 wherein each 10 character is assigned with an
address for being used to indicate the pogition of the character in a
menory - unit, a . radical "set represeﬁfiﬁa “Those portions of t he

h h ' d digcals..
fh§£2CE§?;f0ﬁ2 RS, PExbREr " cband TpcPiRbiaa: Fak BxpLPRCRsTR piRREL ae
has & radical cede gadeeach SLEgkg SehehBsqReRLILR! | LxBked!  AEERCOIRRLTO"

exanple, the I nese charact

character code 9633+ed regbfahn Lgrah w@hshraaﬁcalra@hSQ& 2§0de 18 (as

shown in Fig. -1 of radlca 20  table) and stroke“codés 53, .47,
2, 10, 17, 17, and 4)(as peépsethgehycﬁaeaetea Pe¥ter’d- aegerspééoafthbqe
stroke table) wherein the radical " [err] " can be further defined by

strokes as showloknChinebe, charasdeds Wihttba d¢ar seapgadingosin) Qkepagedds
45, 56, 54 and 77 respectively 25 arranged in the stroke table. The
character code, upphethadstabke talde andnthhesradiealctdbie asepdesemtibed

the description of each character pattern is stored in the --16- -
character pattesnddédénsprasadninoFygs2 df1lt ke ShaPaendr 4gdnépatirif. any
apparatus, as shown in Fi 2, through a

Chinese character can be easily arranged in a ‘pattern

K_/ description table, as shown in Fig. 5, wherein each
10 character is assigned with an address for being used to
indicate the position of the character in a memory unit,

a radical set representing those portions of the
charécter ‘that can be isolated into  radicals, and a
stroke set representin§ those portions that cannot be

15 defined as radicals., Each radical set has a radical code
and each stroke set has a plurality of stroke codes. For
example, the Chinese-character ‘ﬁﬁi", as shown in Figqg.

5, has a character cdde 6639, a radical "'2\ﬁ which has a
radical code 18 (as shown in Fig. 4-1 of the radical

20 table) énd stroke codes 53, 47, 2, 10, 17, 17, and 4 (as
respectively shown in Figs. 3-1 to 3-14 of the stroke
table) wherein the radical " 2‘_" can be further defined

by strokes as shown in a’', b', c' and d' with the
corresponding stroke codes 45, 56, 54 and 77 respectively

25 arranged in the stroke table. The character code, the
radical codes and stroke codes representing -the

description of each character pattern is stored in the



software program (not attached herewith). 5). . Contructing
identification values for the 5 variation paraneters of the strokes
and radicals for Chinese characters and other |anguage letters as shown R
in Figs 6, 6-1 to 6-9 and 7-1 to -7-2. The stroke identificatign
val ue can be fromO to 240, the radical identification value from255 and 7
above without limting 10 upward pti onal expansion, and the variatﬂgﬁg
paraneter identification val ues ~7f F8m~ 241 (with the followng -

21T oLk rabRe:25has LU 0okt sl Hellhey B MESIP) NI, ol

241  represents

represengane¢helagt Chpph¥Beud? iage'%%igwncqtni O jgval ue, L%%L%d'}ﬁp.raesent s the

stroke wdth identifrication value, 244 répresenits a‘ratio o eight to

width idefitivhreaprogramal(not atZ4hed HRRWAMHLY , special synbols
I dentification value, etc. Mor eover, the value of a character height can

be set from §f.to 1034trueaingg 2Qdenithdidatd odot vERlUdsX feyds e a
character can be generated in dinensions from16 x 16 to 1024 x 1024; the
char &ct evargjpséon cparameters nwfi vhe skrivkesup and 253Gdierls n £80"
represents Sung-type characters, "1" represents slimstroke

char act eFyinesg" chapassenss agd wtherdllacguager dest2xs ashahwtrerin " 3"
represents slimround_stroke characters, "4" represents bul ky stroke
charact eF49s "8+ [ &pleséft s 8 kol di-dce tx r <chartha erstroige

represen bul, .--17 -- round stroke _ characters, "7" _represents
tegt_hanégeng1§¥catlon value can be from 0 to 240, the "radica

identification value from 255 and above without limiting ;‘)
10 upward optional expansion, and the variation parameter
identification values from 241 (with the following .
parameters) to 254 (with the following parameters)
wherein numeral 241 represents character height
identification vlaue; 242 represents character type
15 'identification value, 243 represents the stroke width
identification value, 244 represents a ratio of height to
width identification value, 245 represents special
symbols identification value, etc. Moreover; the value
of a character height can be set from 16 to 1024, meaning
20 that the dot matrix forms of a character can be generated
in dimensions from 16 x 16 to 1024 x 1024; the character
types can haveha maximum number up to 256 wherein "O"
represents Sung-type characters, "1" represents slim
stroke characters, "2" represents slim boldface stroke
25 characters, "3" represents slim round stroke characters,
"4" represents bulky stroke characters, "5" represents

bulky boldface stroke characters, "“6" represents - bulky



»

characters, "8" represents seal-type characters, "9" ... with "256" in
total. In addition, the value (243) of the stroke width can be set as "n"
and n >0, representing 5 "n" times of the stroke width defined by
the w dth coordinates; the value (244) of a ratio of height to width is
again —set as "n" and n > 0 where "n" may not be an integer; and the val ue
(2451*;epresenting speci fic synbols can al 6 he. set fromO to "n" wherein O

10 represents letter A, 1 represents letter B ... 25 represents
letter Z, 26 repaient stedd |dHd@icter, - "D Lepddsdit i Ghes@Whand
cursive Chinese characters and ot her | anguage letters can be defined

with this iderdhdrastiams, vaigle mypmiemeritey dw Nt yp Whd tdaxde, 15" ...
char acer generating apparatus 10 in producing the required :
characters. Referitiing'25%6'Fiigs.taRA dimd &3 i tion prideesm bfe cfdtHctef the
generation in high resolution is as follows: Wen character internal code,
character type ckOkehd wigith jqpmtbed jak iam "Wl Bnd 150) & | mrAresenting he
character generating apparatus_10 through the input means 15 and 105 of
CPU-1 (the ihput thearsi®eh bPh KRpohPk widedt debirediniRY sude agvidth
nouse, a digitizer,., etc. data informpjon is_transferred fromCPU-1 to
CPU-2 where by f§°f4fs‘}%t99%”ne Hifar da e cg@‘e4 APt ’?%‘ﬂ’e‘&P%P@eZl%‘h g&?

t he address of I{#]in ut character_frpomthe, intetnal _cogde,table nmenpry
11 and retrievi n“él ‘i% }%%‘{%’cp chirad®er & and g %6 where TnT may not Be
' an integer; and the value (245) representing specific

symbols can also be set from 0 to "n" wherein 0

~ - 10 represents letter A, 1 represents letter B ... 25
represents letter Z, 26 represents small letter "a" ...
up to 245 by which any cursive Chinese characters and
other language 1letters can be defined with  this
identification value system for being input' into the

15 characer generating apparatus 10 in producing the
required characters. _
Referring to Figs. 2, 2A and 2B, the process of
character generation in high resolution is as follows:
o/ ' When character internal céde, character type code and

20 identification value (150) is input into the character
generating apparatus 10 through the input means 15 and
105 of CPU-1 (the input means can be a keyboard or other
input unit such as a mouse, a digitizer, etc.), data
informaion is transferred from CPU-1 to CPU-2 where by

25 using the character code as an index, CPU-2 can get thé
address of the input character from the intérnal code

table memory 11 and retrieving the related character



description information stored in the character pattern description nenory’
12 , and then, character description information including radical code 13
and stroke code 14, together with specific synbol codes 29, variation 5
paraneters 30 and character type identification code 150 frominput 15 .of
the CPU-1, are transferred to the stroke generating neans 16 for further i
processing. It is to be noted that before the character internal code, _#
character type code and identification values are transferred to 10 :
CPU-2, all the above codes amt-vd ues are tenporarily stored in the

i t data | atch 140 d_at th ti i | f  CPU-1 i t ot
Egﬂfz<§%§?ﬁfhé%89;nﬁ?égEW?ih%%xghsggﬁafﬁgﬁ%?%é?ﬁ?‘?ﬁ%%?%@?tEsaé? zﬁgrac?er
t d_identifi i | - h i 5 dt

LIRS S AR AR £ V2 SR fmn{ UERPAELEE d2scrlBEELEST (0 88

140 (1t ohlda @l Dendl\eIad optaidad D680" €32 hnliNesRPOYE cbgagoter codes

and values are transterred t0 the Input data latch 1 Wll read in -

the one f| ag gfedlier StRLUS S158A4 £ 8L ChyRLED codbd PeLN L2rB3tsgnas to see
if the flag status of the second data latch 6 is at hi gh [evel, which

derpt espd ke tdies SeTPrWhdladiRat @& €8x 6ty e avabhabEech0ishoe8dthesdat a
I nformati on; however, if the flag status of the status data latch 6 is at

| ow | evidom i inpetankss tdfit thdeCPidsl, data Rbansfetpedntoobhst stedkeherei n has
not been read out by CPU-2 and no further data information can be
st or ed.gtexr atf ine ,meaigP L4 foxisfurkbhep puvacedeingti njt iheto fbeag
noted that before the character internal code, character ,
type code and identification values are transferred to “
10 CPU-Z, all the above codes and values are temporarily
stored in the input data lafch 140, and, at the same
time, signal from CPU-1 is sent to CPU-2 (via INT-72
path), indicating that character internal code, character
type code and identification values 150 (hereinafter
15 referred to as "character éata information) are already
stored in the input data latch 140 (it shall also be
understoéd that before all the above character codes and
valués. are transferred to the input data latch 140, CPU- i\)
1 will read.in the one flag of the status data latch' 6
20 via path L2-33 so as to. see if the flag status of the
second data latch 6 is at high level, which denotes that
the second data latch 6 is available to store the data
information; 'however, if the flag sfatus of the status
data latch 6 is at léw level, it means that the last data
25 information stored therein has not been read out by CPU—Z

and no further data information can be stored.

Therefore, CPU-1 must keep on detecting the flag



--19--. condj tion of the status data latch 6 until the flag status thereof
is at a high level indicating that the status data latch 6 is avail able,
and then the flag will be automatically set to a |low level after the CPU-1
5° wlites the data information into input data |atch 140). Having found
that fhe character data information is stored in the input data latch 140,

¥ starts to read the character dat a |T§ornat|on fromthe input data
| atch 140 via a port enable signal R2-38,~and, at the same 10 time, sets

the flag to a ghghiteyr! bR t@ﬁeStQEHEus E@alf%GQhGG '995§?t'P E@iiéhe

character data information is read out ron1t e | nput
After a conplststﬁaareﬁéeéoéatﬂslaéoanﬁigﬁnléseie@naﬂEQtEBy-Zthgetahhsd

processing will be made through the nenory unit defined as
stroke tabl e netatysldatar hatenl 6 tebheamnanny,21aaathQQCtﬁeCf§angh11able
menory 31, so as to respectively obtain t he correspondi ng

charact er deschéptaotomatifathmti sat | bol adiog léhel gbHteespohdi nQru- 1
coordinates of length, width and curvature 18, 19, 20 of 20 t he strokes
from strok® ta%tétﬁ%nbh9 data informatiah antosioRetcddes labohr 2dDral
tabl e menory 21, and specific synbol codes, if any, fromspecific synbol
tabl e menory 31, aﬁﬂvlﬁansféﬁn@héh??otbﬁrékérgéhéFaﬂéFa16nf¢6m?ﬁhpeh &6roke

coordi nat es and varlatlon vl aues 22 of all strokes 25 are therefroe
generated and FFeRefetReth ?n%BquhQatéuF§E°BeﬁéPatOFPEBZ(FF3§H§IF°b§ead

under st ood thal, befpr e, Lbe, syt pke, coordipates and yari ghiop yaiues,2z gre

&/; 140 via a port enable signal R2-38, and, at the same
10 time, sets the flag to a high level in the status data

latch 6, indicating that the character data  information

is read out from the input data latch 140. After a

complete character data information is fed into CPU-2,

detailed processing will be made throuéh the memory ﬁnit

15 ROM-2 defined as stroke table memory 17, radical table
memory 21 and specific symbol table memory 31, so as to
respectively obtain the. corresponding character
description information including the corresponding

- coordinates of length, width and curvature 18, 19, 20 of
20 the strokes from stroke.table memory 17, the radical and

sroke codes from radical table memory 21, and specific

symbol codes,- if any, from specific éymbol table memory

31, and transfer them to stroke generator 16 from which

stroke coordinates and.variation vliaues 22 of all strokes

25 are therefroe generated and transferred into the curve
generator 23 (it shall be understood that before the

stroke coordinates and variation values 22 are transfered



~agn -

--20-- to curve generator 23, CPU 2 nust detect for sure that the input
buffer of the curve generator 23 is not occupied; otherwi se, CPU 2 nust :
keep on detecting until the curve generator 23 is in depletion condition e
ready to 5 receive the information 22). After curve generator 23 - §
received the stroke coordinates and variation values 22 of all strokes ;
fromCPU-2, it will imrediately Qheg% f.Qr sure whether or not the previ ods/~
i nformati on processed therein is already 10 conpleted (it shall be noted
that, hae ngukeecigéadratbe $3,0KepLAY divdd! o tltd Y A valdies 22 from
CPU- 2, the curve generator 23 will immediately set a flag therein for

i ndi cat i r@et hdnputts bafgferbubffer thies curvd y geeritpitet s@Rs s pevent CPU 2
frominputting another 15 stroke coordinates and variation values 22).
|f the pcewpded;dabdherivdsent i @PU-22must kemp etreldetwadassarhtihen it can

accept the next stroke coordinates and variation values, and new
process ther cugive geairgtogc@dvdé dax fepifedriom icondizdonviddadedin;
ot herw se, 20 curve generator 23 wll continue its arithnetical

oper & i ok ©CE VEn&hEr dREgFTaddcR iZ¥Mormation until it is conpl et ed.

After curve nerator 23 has arithmetically conpleted . a set of stroke-
coor di nat es éﬁgeﬁarigPFHﬁ vaenseratox @§L|S%Q?ﬂ§%d;: 1thE || stapke get

el . 6Bt BrsentaBR AR AR MBI L 4al e R
processi pprRRer atiyo Whl ljiRgiately check for sure whethet or not
the previous information processed therein is already _ ;‘)
10 completed (it shall be noted that, having received the
stroke coordinates and variation values 22 from CPU-2,
the curve generator 23 will immediately set a flag
therein for indicating that it; input buffer is fully
occupied so as to prevent CPU-2 from inputting another
15 stroke coordinates and variation values 22). if the
previous data information (22) is completely processed,
then it can accept the next stroke coordinates and
variation wvalues, and new process for the newly
received data informatiqn (22) will begin; otherwise, .\“J
20 curve génerator 23 will continue its arithmetical
operation of the previous data information until it is
completed. After curve generator 23 has arithmetically
completed a set of stroke coordinates and variation
values, a VALID -~ 57 = 1 will be set therein for
25 indicating that its output buffer is ready to send out

the processed stroke contour coordinates and, ' in the

meantime, its internal processing operation will be



- -21-- terrporarily hel d unti-l the cal cul ated stroke contour coordi nates are
read out by filler 27 or CPU-2. After the stroke contour coordi nates are

read out, curve generator 23 wll set a VALID - 57 = 0 therein and

continue its 5 i nternal processing operation. Wen filler 27 detects a

hi,gh | evel condition of the VALID - 57 fromcurve generator 23, a
Q51 signal (negative) wll be sentpjow. for reading in. the stroke

contour coordinates either in dot matrix or in vector 10 val ue into

RAM 1 for bei Rt Uty | heéa CRlrtlil tH il dilhedangtroidie cdntoder
contour coordinates in dot matrix will be transferred to filler 27 for

perforning theddntitatey aperadddmutarny thidien 27 Wad@hal. et Ere
pattern (in dot matrix) is stored in the nmenory unit RAM 15 1 by the
control of thestmdke ptandmur) danrdigiaties oldFRItE@dd Qfhy (X YR FPRVLDIERX | on
di splay unit 28 of the CPU- 1 output device for producing resulfant

charact ers 33 2ihd wideki feet &/ MIID 34.57 M dharrein (and v R 1088 uel &3 ored.
in RAM1 will be read out by CPU-1 and transferred to the 20 hi gh

plotter 25 of {Meexm} 19161&%1%\3&%‘?"0‘@% oduci ng the resultant

generat i ng_oper at INARR ol SRR T DAPSREFT | |1t T kPt g D A SFCERE
2, 2A and 2B, t

can accgss the‘}éﬁfﬁl I5571) fﬁcpm(fg&j‘géf r %%?%gt%::teo?r\%%&@f ugiﬁﬁay\lm o
filler 27 for ?ﬁ&'jé@gvéf'e WEPE BEAAM out for reading in the stroke

_ contour coordinates either in dot matrix'or in vector
~ 10 value into RAM-1 for being read out in by CPU-1. on the
other hand, the stroke contour coordinates in dot matrix
Qill be transferred +to filler 27 for performing the
'blackening operation, and then, the blackened character
pattern (in dot matrix) is stored in the memory unit RAM-
15 1 by the_control of the multiplexer 9 for being output
through the high resolution display unit 28 of the CPU-1
output device for producing resultant characters 33 and
specific symbols 34. Moreover, -the vector value stored
kwi . in RAM-1 will be read out by CPU-1 and transferred to the
20 high plotter 25 of the CPU-1 output device for producing
the resultant characters 26 and specific symbols 32 as

shown in Fig. 2.
In the character generatiqg operations as described
and illustrated with reference to Figs. 2, 2A and 2B, it
25 is to be understood that there are three units which can
access the RAM-1 -- 1) the CPU-2 for storing vector

value; 2) the filler 27 for storing the generated dot



-- 22 -- matrix; and 3) the CPU-1 for reading out the vector value or dot
matrix i nformation. The determination of which one anpbng the three.units
to have the right to access RAM1 is nade through the MJX-9 controlled -
by two 5 signal s MUXA-55 and MJUXB-56, which are further controlled by
CPU-2 by using I/O port decoder 4. Meanwhi l e, a holding signal wll.-
al so be sent to filler 27 through 1/0O port decoder 4 and the output datax_ s~
latch 5 via path HOLD- 58 for keepi filler 27 latched thereat so as to -
prevent 10 the data information frofngetting lost therefrom-In the

processi &%'ta%gn% 6! Ahe CCL afalonreaﬁ%gea&y bd gogKs: Lheub! | er 27

keeps on e str cont our one one unti t he stroke

contour s g e JSRALEY i fokederoh Nt o $he aééélhaﬁaatﬂeﬁ HBt rmsléﬁ (or

bit map) characters. On the other hand, after the conpletion of

transferrdnyg s ittd Ghmeé Uasi P9 €O KAV ECth8CPRFREON to23accEBL-2 Wil l
keep on nDnltorlng the arithnetical and bl ackeni ng operations of both

curve gerrMMMIor is 2&kadnd tHiddgh tRg. MUXBcecohbeolbedackdgi ngtdo
operation is conpleted by filler 27 and CPU-2 has the stroke contour
coor ci natssignaaal MU FAMNd MUXBgR@) ¥hboh Gete2furthebeconhrol de@PU- 1

t hrough input data |l atch 140, indicating that the generated characters in
dot matrib¥ oiCREEGR orbX AN alAL HeRFt | rdePREer and. CPUMeaswhihew raad 25

the generated character |nfornat|on from RAM 1 through CPU data bus and
addr ess DA% aEERaly Wit 2150 | beggnt to filler 27 through 1/0

port decoder 4 and the output data latch 5 via path HOLD- _
58 for keeping filler 27 latched thereat so as to prevent /
10 the data information from getting lost therefrom.

In the processing of character generation as
described above, the filler 27 keeps on blackeniqg the
stroke contour-one by one until all the stroke contours
are completely blackened into the resultant dot matrix

15 (or bit map)-characters. Oon the’ other hand, after  the
compietion - 6f transfefring'the variation values 22 to
curve generator 23, CPU-2 will keep on monitoring the
arithmetical .and blackening operations of both curve g_)
generator- 23 and filler 27. Once the blackening

20 operation is completed by filler 27 and CPU-2 has the
stroke contour coordinates read into RAM-1, a signal from
CPU-2 will be sent to CPU-1 through input data latch 140,
indicating.that the generated characters in dot matrix or
vector value have been in RAM-1 and CPU-1 can now read

25 the generated character information from RAM-1 through

CPU data bus and address bus released by CPU-2. In the

meantime, CPU-2 will also send a latching signal to



nmeantime, CPU-2 will alse send a latching signal to --23-- filler
27 throughh output data latch 5 via HOLD-58 to | ock out all operations of
filler 27. Referring to Figs. 3, 4, 5 6 and 7, a Chinese character or

ot her language letters can be obtained by 5 i nputting the character
description information according to the stored tables and identificaion
val ues. For exanple, as shown in Figs._ 5 and 6, the Chinese character "
[erT] " is obtained by inputtiTg 23 the character description

i nf at i 1 [, CC 6639 0 h, { ' 18
. gzdogP?oLgncog %‘gﬁfcggfagfgﬁéggh_,°ﬂ5?u5ﬁ%F%?i%?§g$L Q%q%r;c %§§%%ﬁg?§ting
apparatus 10 tpggya@higgga|+£%?gt-€@gn§f g@ll?ﬂlgg; The character

gener ati ng appar uic proceéss the | hput character code,

vari ation paraneteﬁéfégiﬁégenﬁéfﬁfeéion315 4, vasuesgfipgtyl hr gugbn €hbsd and

then transferred to as descti bed herel nbefore for produci ng the

resul tant chargglpicter ASosho¥Rlet M ohguagd, let térPaganeher Ssobt 24448 (B¢l is
the height .identification nunber and 40 1s the height to width ratio of the

char act er)sandi 2@t { #42thé ScRéracter chasaeciptidypenfdemationascoordddg and
O represents a Sung-type character) are also input, the corresponding
coordi nates of tbei ghé, stdtéd wablesrand ur édeftéfitbatonkevatuaésst r okBotodes
53, 47, 2, 10, 17, 17, 4 fromstroke table nmenory 17 as well as the

radi cal code l1€xampletrakeshewn éndBigas 5 a8d 64 bhe Fhinesm charpsiergal
table menory 21 .-z ‘ . _ _ :
"iﬂfl ! js obtained by inputting the character

Y description information of a characer code 6639, a
10 character radical code 18 and stroke codes 53, 47, 2, 10,
17, 17, and 4 into the character generating apparatus 10
through the input means 15, 105. The character
generating apparatus .io will guickly process the input
character code, variation parameters and identification
15 .values first through CPU-1 and then transferred to CPU-2
as described hereinbefore for producing the resultant
character. As shown in Fig. 6, if parameters 24140
E241 is the height identification number and 40 is the
height to width ratio of the character) énd 2420 (242 is
20 a charéctér type identification code and O-represents a
Sung-type character) are also input, the corresponding
coordinates of height, width, and curvature of each sroke
with stroke codes 53, 47, 2, 10, 17, 17, 4 from stroke
table memory 17 as well as the radical code 18 and stroke
25 codés 45, 56, 54 and 77 from the radical table memory 21
will be fed into the stroke amplifyer 16, producing the

.. V' =
resulting character like the character'zgl“‘shown by (1)



wi-ll be fed into .the stroke anplifyer
| i ke the character

16, produci‘ng the resultingicharacter"
[err]" shown by (1) -- 24 -- in Fig. 6 with.a

di mension of 40 x 40. By inputting different paraneters of character

hei ght and height to width ratio,
in different dinmensions can be easily obtained as those 5

various patterns of a Chinese characters
shown by (2) to

(9) in Fig. 6. It is still to be not that when a specific synbol and. Quﬁ
no ?
an

cursi ve Chi nese characters or other

4, 6nl ¥9
apparatus of

Fi gs.

is 10 invention, he process is the sarne-as

processi nalemeeédtnaparaaeeesg char aah%c%eenatelt;mt atie Hefilgh Y P!
identification code 29, variation paraneter 30 and specific synbol

code are wifth thtdvgh wapibusbpakrethiss ofoadichitveseCiitaz awitldrspriecess al
the related information 15 through the specific synbol table nenory
31 and dhéfskreoke dmmbnéyenschanabesbawnlyn Ebgalhedfomsgenﬂknﬁang t he

resul tant cursive Chinese characters

guage letters such as those shown in

G- 9¢aRdth-h HQman1@heoftQOb§ ggRer at gg by i od and
£ SRy

“[err]" and " [err] " as shown in

Fi gs. 57- 1shewhebPy| 43§ukge (Pét idr Eighown in FIgS 6-1 to 6-9 and 7-2,
and the special synbols__as 20 shown in Fi 41in hlgh resol uti on.

be appreci at edtt hag Fﬁéléhﬁpabﬁeﬁ°§§ﬁeﬁgﬁtoﬁ
i nvention indeed

r ovi ﬁ
Chi nese cftg aEPéFEVG g &“eBFhQParP&ﬁﬁﬁégQr X

10

15

20

25

W%%Tgeép
such as those shown in Figs. 4, 6-1 to 6-9 and 7-1 to 7-2

are to¢ be generated by the method and apparatus of this

invention, the process ts the same as when processing an
ordinary Chinese chéracter except that specific symbol.
identification c¢ode 29, variation parameter 30 and

specific symbol code are input through input 15. In this

condition, CPU-2 will process all the related information

through the specific symbol table memory 31 and the

stroke amplifyer 16 , as shown in Fig; 2, for generating

the resultant cursiQe Chinese characters'ﬁ#ﬁ7"xand Wiﬁi_"\
as shown in Figs. 7-1, other languagé letters shown in

Figs, 6-1 to 6-9 and 7-2, and the special symbols as

shown in fig. 4 in high resolution.

It can be appreciated that the character generation
method and apparatus of this invention indeed provides
a valuable solution for processing the  Chinese
charac:ers, and other language 1letters and .specific
symbols. No matter how the characters, 1letters and
specific symbols. are changed in their pattern, each

character, 1letter and specific symbol stored in the

It can

Ro&Pasd &ﬁpaﬁﬁﬂh?kﬁ this
val uabl e sol tloga for 36$55|ng t he



25  synbol s. No matter -how the <characters, letters and specific
synbols are changed in their pattern, each character, letter and
speci fic synbol stored in the -- 25 -- menory units of the character
generating apparatus 10 ordi.narily occupies 64 bytes. In addition, since
all the stored description information.af gharacters, letters and specific
synbols are treated as graphs by the nethod and 5 apparatus of this

i n»&nti on, . bomkmblrg chaiast enE ahed tdhameydy gendrdtimpat iapparatans be
handl ed qui ckly and sinultaneously. this invention treats all the
stored charact exdinketilgr océngiesi 6i4f ibytaawbolIn axidd tyraph,since salhethd or e
very fast in handling both the characters 10 and the graphic

i nformati on at stREedafescrdpt iAn Hafgrmatd aretfocfagraatiens, letters and
resol ution . character generation of the present invention
has been descPPBEAIPG WAPPOL SpR&fetrER t&hEF FERPhS By £he Mkhst erdhat
changes ang nodificati ons made by those 15 skilled in the art ar till
possi bl e wPt hoBPPagasys: Phigt rlémllr‘I‘(@”é;c‘(%'E' o9tk %%i%%fﬁr%%.

20 25 - 26 'gg%é£¥§:

information can be handled quickly and
simultaneously. this invention treats all <¢he stored
characters, letters and spicific symbols as a graph, it
is thefefore very fast in haﬁdling both the characters

o 10 and the graphic information at the same time.

Although the method for high resolution
character generation of the present invention has been
described by way of preferred embodiment, it is to be
noted that changes and modifications made 'by those

15 skilled 1in the art are still possible without departing

from the scope of the Claims appended hereto.

20

25



__;L_;_—Jlimﬁ¢ﬁﬁk+fn storing Chinese character description i nformation for
use in a character generating apparatus, said nethod conprising the steps

\n\“\mm“)m\ ting.a stroke table for Chinese characters having a s
\ mgpeiidentification code g signated thereto, and each stroke of
the®characters for each character T gé identification code being defined.hy

coordi nates of stroke height, wdth and -«curvature points for providing & j-
stroke description information therewith and having a stroke code ' =

associ i,t h each stroke, said character type identification code, said
stroke nd sai d coordi nates being systematically stored in a stroke

tabl e m%moryzpfméehsac*maca%rgﬁaewii%eap@aa deet Ngaledh ip %fcnhware

program (2) constructing a character radical table for Chinese aracters
havi ng jafeormation’ foPeusdcnin f acHHarack@ie gesesaeing appadatugnd a
plurality of radicals defined therewith, each radical being assigned a

r adi calsaddd mexhdds icompe icddes v istierss tdf: st rokes naking up each radical
in the radical table; said character type identification code and said
radi cal and19ai desgstkect buigsa st roke \stlelmtficgalChyi neiser ebarackersdi cal
tabl e nenory of said character generating apparatus through a software
progr aBgving( 33 characterpkyre @%Rfaicﬁgiﬂatm t ;iodle ddesiigpeited

i nformati on for Chinese characters, each character including a character

code, Ahemstget eAndadrash cSt&okese®ion the Jchrxasteds r 4grcacachl e, and

stroke codes based on sai e . . .
cgaracter vpe igentlfxcat1on code being defined by

coordinates of stroke height, width and curvature points for Y,
providing stroke description information therewith and
having a lstroke code associated with each stroke, said
character type identification code, said §troke codes and
said coordinates being systematically stored in a stroke
table memory of said character generating apparatus through

a software program:

(2) constructing a character radical table for Chinese
characters having a character type identification code
designated thereto and a. plurality of radicals defined
therewith, éach radical being assigned a radical code and
stroke codes defining the strokes making up each radical in
the radical table; said character type identification code
and said radical and said stroke codes being systematically
stored in a radical table memory of said character

generating apparatus through a software program;



stroke table; said character code, character radical code, and STTOKé codes
being.,systematically stored in a character pattern descripti “
sai d character generating apparatus through a software prograwﬁ“m(“mm‘m‘ .
constructing identification values for v qLation'paraneters conty ol *
the width of strokes stored .in said stroke table and the size of radicals

stafed in said regj cal { ablggrdarGhig1©S BRARAEREEET Spd O otilPUlaeiated ptch

character generating apparatus to produce required characters; so that

characters ijmfbriayicon foat CRiReseashbeaptedy(osadh dHaad@solivid1ud ing
A nmet hod according to Claim1 wherein said step of constructing
‘identificatisoncharaesefocoder,i af i chapactert eadiehlstdordeesbased r odi aalidd of
Chi nese characters further conprises the step of defining a character
hei ght and wihitrtadtimt ragégailortakillele, andcishroiteer coges ibbmed f opatsiadnd
value, a stroke wdth identification value, a ratio of character height to
width identstnicks itablen skid gharagtezyppde. | ehariprtest redigallucodsy t hat
various di nensjons qof chayacters and specifjic synbols can be produced in
high  -288 Shrgke, £odss being SRt oA tica k) Stored if & WSSt eZai d

I dent.i fi,cation val ues, for , yari,ation paraneter

t f t ti , ,Of
Strokes  antPaSERRT aPESCEEPt R AENARE, Ak oPEIST FHMAC tEhpBeRsE SHO%  cp
of def|n|ngayyy¥¥¥é§ ékﬁBUSH‘%“%Jfé%Qé%S3&&5@&%%téh&q°24 x 1,024 dot

matri x forns.

o (4) constructing identification values for variation
- parameters which control the width of strokes stored in said
stroke table and the size of radicals stored in said radical.
table of Chinese characters for input into said character
generating apparatus to produce required characters; so that

characters in different patterns can be produced in high

resolution.

2. A method accofding to Claim 1 wherein said step of
construcfing identification values for variation parameters
>/  ~ of strokes and radicals of Chinese characters further
comprises the step of defining a character height and width
identification value, a character type identification value,
a stroke width identification value, a ratio of character
height to width identjfication value, and a symbol
identification value, so that variou§ dimensions of

characters and specific symbols can be producéd in high



4.

.A met hod for storing Chinese character description information for

tse—ta character generation apparatus substantially as descrl bed herein

nﬂlimniﬁli\lnimﬂm" the accompanyi ng oraw ngs.

~28-

resolution.

3. A method as claimed in Claim 1 wherein said step of
constructing identification values for variation parameters

of strokes and radicals of Chinese characters further

comprises the step of defining character dimensions from 16

x 16 up to 1,024 x 1,024 dot matrix forms.

4. A method for storing Chinese character description
informatiqn for use in a '-éharacter genération apparatus
substantially as described herein with reference to the

accompanying drawings.

pY X



