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and particularly to enhancing the display of ideographic characters.
Background of the Invention

As is known, the script of languages such as Chinese or
Japanese is made up of ideographic characters. A known method for
efficient machine processing of ideographic characters for display is
to decompose each ideographic character into a number of re-usable
graphic parts which are stored in a memory. Many different
ideographic characters can be formed by retrieving suitable graphic
parts from the memory, and composing the graphic parts to form an
ideographic character for display. Such a method is disclosed by
Pokorny et al. in United States Patent Number 4,621,340.

In many known methods a step prior to decomposing an
ideographic character into a number of graphic parts is the step of
simplifying the ideographic character. The step of simplifying changes
an ideographic character from its normally written form to a form,
which is still recognisable, but which is made up of fewer graphic
parts. As the simplification step reduces the number of graphic parts
required to form the ideographic character, a smaller memory is

. required to store the graphic parts.

A disadvantage of the simplification step is that an ideographic
character which is composed of selected graphic parts and is
subsequently displayed, results in a displayed ideographic character
which is not as aesthetically appealing to a reader as the written form
of the ideographic character. '



whi.ch is still recognisable, but which is made up of fewer graphic 25
parts. As the sinplification step reduces the nunber of graphic parts
required to formthe ideographic character, a smaller nmenory is

required to store the graphic parts. A di sadvant age of the
sinmplification step is that an ideographic character which is conposed
of selected graphic parts and is 30 subsgquently displayed, results in a
di spl ayed i deographi c character which is not as aesthetically
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pattern from a apparajus farradding ai grgphic partita a graphicreomuositiom; whereire
graphi c conppsi {{ePRnNkvaflk EGMpRSESHFinput ForlfdBeiving the graphic
composition for display; a locator coupled to the input for receiving the
graphic composition and having an input for receiving a
predetermined graphic pattern from a memory, for locating at least
_ one portion of the graphic composﬁion which corresponds with the
15 predetermined graphic pattern, and having an output for providing a
signal indicating the at least one portion of the graphic composition; a
processor coupled to the output of the locator and coupled to receive
graphic part addition criteria associated with the predetermined
graphic pattem from the memory, the processor for determining
20 whether features of the graphic composition adjacent to the at least
one portion are in accordance with the graphic part addition criteria,
and having an output for providing a signal indicating a position
relative to the graphic composition; and a graphic adder coupled to
the output of the processor, coupled to receive a graphic patt
25 associated with the predetérmined graphic pattern from the memory,
and coupled to the input for receiving the graphic composition, the
graphic adder for adding the graphic part to the graphic composition
at the position indicated by the signal from the output of the processor,
and having an output for providing the graphic composition
30 incorporating the graphic part.

In another aspect the present invention provides a method for
adding an additional graphic part to a composition of graphic parts,
wherein the method comprises the steps of: providing the composition
of graphic parts for display; locating a predetermined arrangement of

35 at least some of the graphic parts within the composition; determining
whether graphic parts adjacent to the predetermined arrangement are
in accordance with criteria for adding the additional graphic part to the



15, predeterm ned graphic pattern, and having an output for providing a
signal indicating the at |east one portion of. the graphic conposition; a
processor coupled to the output of the locator and coupled to receive
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3- FIG. 2 shows a flowchart detailing the operation the display
processing system in FIG. 1; and
FIG. 3 shows pixel composition provided to the display
15 processing system in FIG. 1, and pixel composition provided from the
display processing system. | |

Detailed Description of the Drawings

20 FIG. 1 shows the display processing system 5 which includes
an input 10 for receiving a pixel composition 32. The pixel
composition 32 is provided to the input 10 in the form of a bitmap
sighal where each bit of the bitmap represents a pixel of the matrix of

- pixels, and also indicates which of the pixels is activated. The pixel

25 composition 32 is thus, made up of selected or activated pixels { the
filled in boxes) 42 and unselected pixels (the empty boxes) 41, of a
matrix of pixels. The formation of the activated pixels 42 represents an
ideographic character.

Conventionally, the pixel composition 32 is provided to a

30 display unit having a screen, such as a cathode ray tube (CRT) ora
liquid crystal display (LCD). The pixel composition 32 is then
displayed on the screen where it is read. However, as the pixel
composition 32 represents an ideographic character that has been
simplified, the ideographic character which is displayed on the screen

35 will not be as aesthetically appealing to the reader as the written form
of the ideographic character.



conposi-tion; and adding the additional graphic part to the conposition
when t he graphl c parts adjacent to the predeterm ned arrangenent of
graphic parts are in accordance with the criteria for addi ng t he

addi ti onal graphic part to the corrp05|t|041 5 '

Brief Description of the Draw ngs The invention wll now be
nore fully described, by way of exanple, with reference to the

drawi ngs, of which: With reference taFIG. § nihedisplay poocessingsysiemmyfingst em i n

accordance with tﬁb?lontal lin8'F61ed byh ‘T%Hét%@ven pixels i lnpa row F\hﬁnn:{h hows a

fl owchart det alf erati o ay essl ng ystemin
FIG 1; and pixel composition 32. gﬁl@ﬂsoﬂltkélse%ﬂ%(ﬂght most 99%‘@"@ (P"EQJ t he

di splay 15 pr Oﬂ@arsp&ysmbe&m sybfem b addyan iagaitionanasmdte@ pixgiovi ded
fromthe tailed

Descri pti on f ?hé‘mb? Mﬁ@ggﬁégregaré/una&v@eq PR, arQuUnd @Psﬁ:ﬁ%ﬁ’o’lﬁ ocessi ng

system 5 whi ch pixel tadbs activatedan i nput - 10 for receiving a p| xel conposition
32. The pi xel i ' ' he form
of a bitap < G878 oupied3ohg shidf 1, 3 Bhdr I ark b ah ", 1 O
the matrix of output plthh is,caupleditaa praqesmréﬁ medncatbrtmdepewes the s
activated. The gig:b%r%éosiﬁemgﬁl HrﬂﬁeEIR utS1G HH&aﬁﬁQﬁp d or

activated pj xel oxes un erﬁect ed piLxels (the
enpty boxes 0 41meypory 12 a“dPr'tS’LV %@%‘F °H¥%I$ﬁ“4@¢§ 'BP QL

?égt l Vat ed D: rel the'gixebesmposition 82 at whichiattiogleaibikels tZfomtt the. pixel .
nventi ona | ay uni
havi ng a scr egnpégégﬁéée"@ 8%%%@#6\2@&%@08%?@?9 bnaa% 3'9°F aﬁé)% zryst al
di Splay (LCD). abtivaied pixelsranssthe losatte Tidssearches the pixel epmpositionr82 he
e e 2 o | 3G Saflon NG piRéts iR Woitntal formatfighPosi tion 32

represents an [ eogra hirc c
A processor 16 is coupled to the output of the locator 14, the

memory 12 and has an output coupled to an adder 18. The processor
16 receives the output signal from the locator 14 and pixel adding
criteria 36 associated with the pixel pattern 34, and provides an
output signal indicating a position within the pixel composition 32 at

20 which to add pixel(s). The addition of pixels entails the activation of
pixels within a matrix of pixels.

The output signal of the locator 14 indicates the location of the
seven activated pixels in the pixel composition 32 which form the
pixel pattem 34. The pixel adding criteria 36 is associated with the

25 pixel pattern 34, and the processor 16 uses the location information of
the seven activated pixels to determine the pixel locations adjacent to
or surrounding the seven activated pixel locations.

The processor 16 then determines which of the adjacent pixel
locations are activated and which are not. Subsequently, the

30 processor 16 compares the activation status of the adjacent pixels
with predetermined activation status to determine compliance. When
there is compliance, the output signal of the processor 16 indicates
the position of the adjacent pixel location 39, the position 39 indicated
being relative to the pixel pattem 34, and being predetermined and

35 associated with the pattern of pixels 34.

An adder 18 is coupled to the output of the processor 16, the
input 10, the memory 12 and an output 20. The adder 18 receives the
pixel composition 32 from the input 10, the output signal from the



sinplifded, the ideographic character which is displayed on the screen 35
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activated pixel t he di splay processing system5 adds an additional

activated pixel s around
the addi tional ProceSSBE!E ?édg’é’?e!&qﬁﬂlé @g‘grﬁ“ﬁw‘ 38 3&;&,&‘.@@%@;‘5 ﬁ?ﬁ
coupled to the pmahpanem 34 nthe pixel adding information 38 renrepauts\/atsmlgle s
coupled to a r i xel :
corrgoleon 38 rom ?ﬁéﬁfel ;{ﬂﬁ%ﬂ?ﬁ%oglxéﬁ @ﬁgét‘@??%ngﬂﬁar%an'?t he 10 nenory
12, and provi desemsent@mmsatwfamw PiXgist he portions of the pixel
COWDOSIUOH 2 at WhiTHa a@fdervd® provitiesad pixél compasiribh 40 teche outpuP2gfern 34.
8 Bid P b

The pi xel patter 34 1s a horizonta acti vat ed
b1 el s and t heWhgEa s Pl GopOREN b Rirgeris o b es: %ﬁﬁ%@'xe' for the
seven acti vat edcpmpdsﬁidnrealﬁwrpamm larf activted pixel,Swhich was providegssor 16

out put coupl e b3t PR Bt Prorhilo ad & thS Tocation S ¥ dadet AL 15, 1"

si gnal "from t heldoates the activated pixetat thedpoesjtion 39 indicateer byathecoutpubei at ed

with the pi I g ﬁer's e ﬁf&e@é&”’l gles an out put signal indicating a
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of pixels. information associated with the pixel pattem 34, which includes the

pixel adding criteria 36 and the pixel adding information 38. Although
the contents as shown in FIG. 1 is limited to a single pixel pattern 34, it

15 should be appreciated that many différent pixel pattems, and their
associated pixel adding criteria and pixel adding information, are
stored in the memory 12. The pixel patterns and associated pixel
adding criteria and pixel adding information, are predetermined by
careful study and selection of the pixel patterns that are used in a

20 particular set of ideographic characters, and are stored in the memory
12, |

The pixel pattern 34, the pixel adding criteria 36 and the pixel

adding information 38 are stored in the memory 12 in the form of
program code. The pixel pattem 34 is stored in the memory 12 in the

25 form of a series of instructions. These instructions locate the pixel
pattern 34 by searching the pixel composition 32 for activated pixels
that are positioned relative to each other such that they form the pixel
pattemn 34 i.e. a horizontal line.

Similarly, the pixel adding criteria 36 is a sequence of

30 instructions that locates the pixels surrounding the pixel pattem 34,
applies predetermined criteria to the pixels surrounding the pixel
pattern 34, and then identifies the position of particular surrounding
pixel(s), in accordance with predetermined criteria, that are to be
activated.

35 In addition, the pixel adding information 38 is a sequence of
instructions that activates one or more surrounding pixels at particular



The out.put signal of the | ocator 14 indicates the |ocation of the

seven activated pixels in the pixel conposition 32 which formthe

pi xel pattern 34. The pixel adding criteria 36 is associated with the 25
pi xel pattern 34, and the processor 16 uses the location information of

the seven activated pixels to determ ne the pixel |ocations adjacent to

or surrounding the seven activated pixel gocations. The
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40 represents aagithenpixedpattam g wich represents a horizontal line. The locator
14 uses the predetermined pixel pattern 34 to search 54 the pixel
composition 32 for the horizontal line, i.e. activated pixels within the
pixel composition 32 that are arranged in accordance with the

15 predetermined pixel pattern 34. The predetermined pixel pattern 34 is
stored in the memory 12 in the form of a series of instructions. These

. instructions search the pixel composition 32 for activated pixels that
are positioned relative to each other such that they form the
predetermined pixel pattern 34, i.e. seven pixels-in a row.

20 When the predetermined pixel pattern 34 is found 56 within the
pixel composition 32, the locator 14 provides an output signal to the
processor 16 indicating the position within the pixel composition 32 at
which the pattern of activated pixels i.e. seven pixels in a row, was
found. However, when an arrangement of activated pixels forming the-

25 predetermined pixel pattern 34 is not found, then a further
determination is made as to whether all pixel patterns stored in the
memory 12 have been used to search 64 the pixel composition 32.

When each the pixel pattemns stored in the memory 13 have
been used to search the pixel composition 32, the display processor 5

30 retums to awaiting receipt 50 of another pixel composition.
Alternatively, when all the pixel patterns stored in the memory 12
have not been used to search the pixel composition 32, another
predetermined pixel pattem is retrieved 66 from the memory 12, and
the locator 14 then searches 54 the pixel composition 32 for the

35 predetermined pixel pattem which has been received.

When activated pixels arranged in a formation that
corresponds with the predetermined pixel pattern 34 is found in the




conposi;tion 32 incorporating an activated pixel, which was provided by
the pi xel adding information 38, at the | ocation 39. The adder 18
| ocates the activated pixel at the position 39 indicated by the output 10

signal fromthe processor 16. The contents of the nenory 12
i ncl ude the pixel pattern 34 and I nformati on associated with the
pi xel pattern 34, which includes the 7 pixel adding criteria 36 and the
pi xel addi ng inforrration 38. Al though the contents as shown in FIG 1
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locator 14 retums to searching 54 the pixel composition 32 for the
predetermined pixel pattern 34.
In response to receiving the output signal from the processor
16, the adder 18 adds 62 the additional pixel to the indicated position

20 39 within the pixel composition 32. Subsequently, the operation of the
display processor 5 retumns to the step of searching 54 the pixel
composition 32 for the predetermined pixel pattern 34.

FIG. 3 shows an input composition 70 provided to the display
processing system 5 having two vertical components 71 and 75, and

25 three horizontal components which include a top one 77 and a bottom
one 73. The predetermined pattern 34, the associated pixel adding
criteria 36 and the pixel adding information 38 in the display
processing system 5 collectively implement predetermined guide
rules. For example, a first set of guide rules is: find a bottom "U" i.e.

30 both the left most and right most pixel of a horizontal line 73 which are
also bottom pixels of a vertical line 71 and 75; there must be two
vertical lines 71 and 75; the horizontal line 73 should have more than
three activated pixels in a row while the vertical lines 73 and 75
should have more than three black pixels in column; and a pixel 81

35 and 83 is added below the left most and right most pixel of the
horizontal fine 73 provided that there are unactivated pixels around
the pixel to be activated. '



6 . position(s) indicated by the output signal of the processor 16 to

forma predeterm ned pi xel formation. It should be noted
that the display processor 5 can be realised in a conputer where the.
functions of the locator 14, the processor 16 5 and the adder 18 are -
performed by software processes, and the menory 12 is the menory
available in the conputer. W gh additional reference to FIG 2,
the locator 14 nonitors the i nput 10 for receipt 50 of a pixel

conposition. Wen th L Xxel e i tian =S o I LV fromthe
I nput 10, the |ocat o&vﬁﬁng‘i"%ﬂgﬁtéeié?aﬁﬁ% @%‘F}%ﬂaﬂ?@;‘ﬁ&}ﬁ%ﬁgz a first
pr edet er mi ned pipretegsartctorthesnput composition 70ea pixetcomposition 8Xiswhi ch

represents a hor lne. : ses the predeterm ned
yrégur@é”& hékiﬂg L{h%@dé%l Pixels 81 C%%Bﬂ.

pi xel pattern 3 searc )oSI tion 32 for_ the
hori zontal Iline, i.e.Ingapotherexamplecnsegpndsat ohguide rulesdsifind adsighbsi ti on

34, The prodat erpasegbMer EBCHERRR oMl pikEof e ho B e T e I P T T
the formof a sdPpoXe}of Pn@’ﬁ?ﬁ:‘t‘h@&é aﬂﬁé%%d an aca"?tﬁgtm%‘gc]tq:g%t@eréﬂ%h t he

pi xel conposi ti @f th hofizontal line7Fdand anlaetivatet pixel 91 abeveptirs vértioald
battern aa. i o8 LRy 1 nards GiaPivefod pixole AToRT Y BRFEI: oo

pi xel pattern 3de gctivatedi 56 within the pi xel conposition 32, the .

| ocator 14 ovi des ' ; ; 48 &t ndi cating
the positi olri:bvm' thin ﬁﬂgegf‘%%‘*@%ﬂ%&'f {)flj%ltrlllagiu'zgts 1S aBbﬁéﬁ?gf? 't}ﬁ’(‘é'i pattern of
activated pi xel $omposition, €8 apixel sompositiop\Q0 igproduced hayingtherowever, when
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15 additional pixels 81, 83, 91 and 93. .

In another embodiment, the pixel composition can be provided
to the display processor by two input signals. A vector signal
providing a vector representation of each part that makes up the pixel
composition, and a bitmap signal as described earlier. The display

20 processing system then searches the vector representation of the
pixel composition to locate a predetermined pattern of parts.
Searching the vector representation of a pixel composition is
advantageous because vector representations of parts of a pixel
composition can be searched more efficiently than bitmap

25 representations. However, prior to adding additional pixels to the
pixel composition, the bitmap representation of the pixel composition

. is still required to determine whether predetermined criteria for adding
additional pixels have been complied with. For example, if there is
sufficient space at a particular portion of the pixel composition to add

30 pixels.

The described display processor advantageously adds pixels to
pixel compositions to enhance the aesthetic display of the pixel
composition. In addition, as the display processor is realised in software,
it can be conveniently incorporated into existing display systems without

35 the need for additional hardware. Further, as the display processor does
not store images of pixel pattemns, a lower storage capacity is required,



menory .12 have been used to search 64 the pixel conposition 32.

When each the pixel pattens stored in the nenory 13 have been used to
search the pixel conposition 32, the display processor 5 30 returns to
awai ting recei pt 50 of another pixel conposition. Al ternatively, when
all the pixel patterns stored in the nmenory 12 have not been used to
search the pixel conposition 32, another @ predeterm ned pixel pattern’
is retrieved 66 fromthe mermory 12, and t he Iocator 14 then searches

54 t he pixel ositjon 32 for the 35 ermn i xel ttern which
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falls to yleld a match, after which another pixel pattern is used to

search the pixel composition. When each of the pixel patterns stored

in the memory have been used to search the pixel composition, the

display processor awaits receipt of another pixel composition.

15 Hence, the described display processor enhances the display

of an ideographic character which is composed of graphic parts to

provide an ideographic character which is aesthetically more

‘appealing to a reader.



acgdrdénce with the pixel adding information 38. However, when

the status of pixels adjacent to the |ocated 15 pi erh
the pixel addition criteria 36, then the Iocator 14 ret

searching 54 the pixel conposition 32 for the mﬁumg
pattern 34. In response to receiving the ou mthe
processor 16, the adder 18 adds 62 {fhe additi onal p| er to the

i ndi cated position 20 39 within the pixel conposition 32. Subsequently,
the operation of the di spl ay proc F%%r 5 returns to the step of
searching 54 the pixel conpositio for the predeterm ned pixel
pattern 34. FIG 3 shows an input conposition 70 provided to

t he di spl ay pr i 71 and
75, and 25 thrde horyapnarnEXRr SBling &M aedoRal Yhlphic fant8TPGRRRIC 1,
bott om oneomposities, pheteindhaAiaRRArAISIGAMPIReS: t he associ at ed pi xel

addi ng gcriteria 36 andthe plxel addlnglnformatlon 38 in the display

t 5 col.l t t det | es.
For oxampie, ' T1 1ot SBdDPgof freRVIRGI1BE Graphip COmRPSA BF HRMEY: o, 30  bot
the left nost and right nost p| xel of a horizontal Iine 73 which are
I bot t I f t
et oot PTEL L .of et e e Ho T Eong e BHNE 2o 2,
t hree activated cpmpolsmmnamd havingtan inpuh fonreceiving alpradetenpinetd 75
houl d h I 35 d
SO I ey Aq2! BradHie phBbRPOE ndthd), or!iBodihi A 1endf Y pbitibR offe 35 an

83 i s added t nost an
hori zont al | i negf@phic sompasitionawh lcﬁé?@'f%ﬁ@f@ﬁew, h the predeate@nisedr ound

the pixel to begpdgHiy platém, and having an output for providing a signal indicating
the at least one portion of the graphic composition;

15 a processor coupled to the output of the Iocator and coupled to
receive graphic part addition criteria associated with the
predetermined graphic pattern from the memory, the processor for
determining whether features of the graphic composition adjacent to
the at least one portion are in accordance with the graphic part

20 addition criteria, and having an output for providing a signal indicating
a position relative to the graphic composition; and

a graphic adder coupled to the output of the processor,
coupled to receive an additional graphic part associated with the
25 predetermined graphic pattern from the memory, and coupled to the
input for receiving the graphic composition, the graphic adder for
adding the additional graphic part to the graphic composition at the
position indicated by the signal from the output of the processor, and
having an output for providing the graphic composition incorporating
30 the additional graphic part.

2. An apparatus according to claim 1 wherein the memory is
coupled to the locator, the processor and the graphic adder, the
memory for storing a plurality of predetermined graphic patterns,
35 graphic part addition criteria associated with each of the plurality of
predetermined graphic patterns, and additional graphic parts



8 . When the first set of guide rules is applied by the dlsplay
processor 5 to the input conposition 70 a pixel conposition 80 1s

D oo nebeond cer o gurae tures o trnd s rigne HINHAIHRRERIN -
the right nost pixel of a horizontal line 77 which is a * ¢ ttop"pi Xel*of a

vertical line 75; and add an activated pitXel 93 to the right of the
horizontal |ine 77 and an activated pixel 91 above the verti cal l'ine
75 provided tha sto be
activated. 10 53&5@5%@ %Qégtgggﬁ%ﬁggglng%f}rage ru '%bg'gdpl led to the
I nput conpelermson 70 a pi xel conposition 90 is produced havi ng t he
addi tional pixels 91 and 93. Appl ying both the first and second

set of guide rules tq the t co osrtloP 70 resHJts i n
conposi ti on 1003havi @m@wsm F‘Srtﬁl ny ong of the prgseding %lﬂ'ﬂ‘%S
| n anot her egrbodineesih, théfgramrwanemcmﬁnseé acpatidmn af abYedbt dne to the

di spl ay processqr I nput signals. A vector signal provi ding a
vect or represengﬁﬁt}ﬁﬁp\éﬁ each part that makes up the pixel

conposition, and a bltnap signal as described earlier. The display 20

D el comos ti 3 t o SRR accoRdinGHb Uny' 6K BEFY BielcBin] clartfs
Sear chi ng t he vuheseinits prgéar@hmanmppsmoracgmpﬂse%ahm pngrgraehlc part.

advant ageougg because vector representations of parts of a pixel

conposition can be searched nore effjcient t hap _bi t map .25 L
epr esent at i ons5- HowbAPPSRIL AeDrg AGRNS PO PIRCRING Glgigshe
pi xel conpositi Wherérhethblgr hlcraﬂnpoaﬂbmbbm’prisewhpredetaimrnedpOSl tion

addi t1 onal eﬁt“xé?ﬂrahﬁs&%ieﬂ‘s%@rﬁ%ﬁe@%s(a PR feghiibpBele: It here i
sufficient space at a particular portion of the pixel conposition to add 30
g; xels- 15 6. RRafiRSiSEsoRG BYary 6 SPfHe Arb6RRIGARMR Y adds
wherein the graphic pattem comprises a predetermined patiem of
selected pixels.

7. An apparatus according to any one of the preceding claims
20 wherein the additional graphic part comprises at least one selected
pixel.

8. A method for adding an additional graphic part to a
composition of graphic parts, wherein the method comprises the steps
25 of

a) providing the composition of graphic parts for display;

b) locating a predetermined arrangement of at least some
30 of the graphic parts within the composition;

c) determining whether graphic parts adjacent to the
predetermined arrangement of graphic parts are in accordance with
criteria for adding the additional graphic part to the composition; and

35 '

d) adding the additional graphic part to the composition

when the graphic parts adjacent to the predetermined arrangement of



pi xel conpositions to enhance the aesthetic display of the pixel ————

conposition. In addition, as the display processor is realised | are,
it can be conveniently incorporated into existing dispLﬂﬁ “ mvﬁt
35 the need for additional hardware. Further, as the ' !

does not store inmages of pixel patterns, a |ower storage capacity is
required, 12 9 t hus
reduci ng the costs with which the display processor can be

of the < pr cSEARNIS Rotia i In AkBoRERGe I etk 18 AFBRRARE” T

conposi tion 5 afiditionabgsaphippartde the gempositione pi xel pattern is |ocated,

an appropriate pi xel adding criteria is applied. If the pixel pattern
Is not |ocated, the | xel copposition is searched ior anot her pi xel
pattern. Wen tBe A mgthad agepiding torglaigy Bvharetstep:(paompHses the at e.

pi xel (s) ar e adgprspstat: t he pi xel conposition. The steps of searching

using a pixel patterp and,10. . addi ng. pi xel to the pixel conposition is
repeated until the siQRaeh °fthef9{?P€'ctR?r§ﬁ éﬁ?eé’rﬁg&@ﬁ'&%‘{ er whi ch anot her
pi xel pattern i armaagdment, perforaing dtie stepspfxel conposition. Wen -each of

the pixel patterns stored : Y ve been used to search the
pi xel conposition, the sele&?'gg{aaégépﬁégé’oar@mi ts recei pt of another

pi xel conposition. 15 deterppining whetber the: selpetedagrephieypait i essor
enhances t hfpdi fRinsdted withirPfheaGohﬁSQiﬁbﬁPQﬁ& character which is conposed of
graphic parts to Provi,de ﬁn dgot%r aPhidC char act er, whj.ch 'hs
aesthetical |y nore determining the predetermined arrangement is within the
- composition when each of the graphic parts of the predetermined
arrangement is included within the composition.

15 10. A method according to claim 8 wherein step (¢) comprises the
steps of:
for each of the graphic parts adjacent to the predetermined
arrangement, performing the steps of: -
selécting a graphic part;
20 determining whether the selected graphic part is a part
of the composition;
determining the graphic parts adjacent to the predetermined
arrangement are in accordance with the criteria for adding the
additional graphic part when at least some of the graphic parts
25 adjacent to the predetermined arrangement are a part of the
composition.

11. A method according to claim 8 wherein step (d) comprises the
step of adding the additional graphic part at a predetermined position
30 within the composition.

12. A method according to claim 11 wherein step (d) comprises the

step of positioning the additional graphic part adjacent to the

predetermined arrangement of graphic parts within the composition.
35



appeal i.ng to a reader. ' 10
d ai ns 1. An apparatus for addi ng an addi IIWO a
gr aphi c conposi tion, wherein the apparatus conprises:

an input for receiving the graphi c conposition for di ‘\“\ \m\ “\ “
| ocator coupled to the input for receiving the gr aph| APOSI t* on
and having an input for receiving a preddt3rmn ned 10 graphl c pattern from
a nenory, for locating at |east one portion of the gr aphi c

conposi tion whi conrespon i th t.h [ erm . raphi ¢. pattern,

and havi ng an oﬁ{g'put APO? g@ism"hadéi"ﬁ %ﬁ%ﬂ%ﬁﬂ%‘cﬁﬁ%ﬁ'@c part tgatﬁf:gp&{cnl east
bstantiadly teisodescribéd h ith pefeserceoto and

one portion of cbmpgsﬂnpmsu iadlyy tasodescr erein with pe to ped to

t he out put of tihﬁ {rgﬁﬂ tﬁé‘gcff@ﬁB%ﬁ@nb%rawm s, feceive graphic part

addition criterra assocl ted W rgredet erm ned graphic pattern

fromthe nmenory, the processor for det erm ni ng whet her features of

t he graphi c gonpgsi tl‘\%eﬁﬁicﬁﬁﬁ@dd‘r@ an additiohal Qfadi'ﬁtiiﬁén%% é&hbbﬁﬂoﬁ"o‘? in
accordance wth th criter,

h
out put for provBt# raa Péﬁ'&gﬁ“}’\& \Sé'?l‘%‘g‘c"be heée'Bd’g'haf‘?f%quE’Pg ﬁf& 8 the
graphi ¢ conposi Hlustratethby the accompanying drawings.



a graphic adder coupled to the output of the processor, coupled to
receive an additional graphic part associated with the 25 predeterm ned

graphic pattern fromthe nenory, and coupled to the i nput for
receiving the graphic conmposition, the graphic adder for addi ng t he
addi tional graphic part to the graphic conposition at the position

I ndi cated by the signal fromthe output of4the processor, and havi ng

an out put for providing the graphic conposition incorporating 30 the

wherel 't he monor y METHOD ANDLARPABA TEY R ERFIANEING 6 “ana t ne
graphi ¢ adder, the DISRARYYOFIDEOGRAPHIG CHARACTERS edet er m ned

graphic patterns, 35 graphic part addition criteria associated with each
of the plurality of predet erm ned graphic patterns, and additional
graphic parts Abstract of the Invention 11

associated wth each of the plurality of predeterm ned graphic

patterns. paratus according to any one of the preceding
claims 5 wher e| n tweloga&sme) searches acixek ¢areposition {3 receivedifraraast one

0 AP P gD k10 ek BRI (o47 bt anot] 12jue 2ol o
part . the p|xep pat(g s fodate assocla?er?plxefadg’ ing criteria ?gg) arap
retrieved from the memory (12) is applied to the pixel composition
10 (32) by the processor (16.) If the pixel pattem (32) is not located, the
pixel composition (32) is searched for another pixel pattern. When the
pixel adding criteria (36) is satisfied, associated pixel adding
information (38) is used to add pixel(s) to the pixel composition (32).
The steps of searching using the pixel pattern (34) and adding
15 pixel(s) to the pixel composition (32) is repeated for each pixel pattemn
' stored in memory (12).

(FIG. 1 accompanies this abstract)



10 . 5. An apparatus according to any one of the preceding cl ai ns

wherein the graphic conposition conprises a predeterm ned

of selected pixels within a matrix of pixels.
according to any one of the preceding clains
pattern conprises a predeterm ned pattern of

addi ti onal graphic part conprises at |eadf3one

8. A nmet hod for adding an additional graphic part to a

15 6.

arrangenent-

An appar at us

wherein the graphic
sel ected pi xel s. 7.
An apparatus according to any one of the preceding clains 20 ,wherein.the.,

sel ected

of graphic parts, wherein the nethod conprises the steps 25 qfﬂgﬂ

a) provi ding the conposition of graphic parts for display;

| east some 30
c) QDUfH\errh

graphic parts adjacent to the pr edet er m ned arran

parts are in accordance with - criteria for adding 1he adQ]tl

b) | ocating a predeterm ned arrangenent of at
graphic parts within the conposition;

graphic part to the conposition; and 35
addi ti onal graphic part to the conposition
adj acent to the predeterm ned arrangenent of

d)

t.O
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12, - graphic parts .are in accordance with the criteria for adding the
addi tional graphic part to the conposition. 9. A nmet hod according
to claim8 wherein step (b) conprises the 5 steps of: for
each of the graphic parts of the predeterm ned arrangenent, perform ng
the steps of: selecting a graphic part; and

det ermi ni ng whether the selected graphic part is 10 included within the
conposition; and determ ning the predeterm ned arrangenent is
wi thin the conposition when each of tBag graphie—parts—oi—the

pr edet er m ned arrangenment is included withinfthe conposition. 15 [O.
A net hod according to claim8 wherein step.(c) corf {,"}ses t he steps pf:

arrangenent, perform ng the steps of: selecting a

graphic part; 20 det er mmi ng whet her » sel pcted hraphi ¢ paf t
Is a part of the conposition, @® I Ni 1ga gr aphi c
parts adjacent to the predeterm nedpy arranglﬁ areji Cordance Wth
the criteria for adding the addi tional grgp par t at | east spne
of the graphic parts 25 adjacent to the predefes [ am%rrent are a
part of the conposi tion. 11. A mg#ho E:F ‘ § claim8
wherein step (d) conprises the W %m%
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step of. adding the additionél graphic part at a predeterm ned position 30

within the conposition. 12. A nethod according to claim 11l wherein
step (d) conprises the ~ step of positioning the additional graphic
part adjacent to the predet erm ned arrangenent of graphic parts

wi thin the conposition. 35 13

13. An apparatus for adding an additional graphic part to a graphic
conposition substantially as described hegtgn with reference to and as
illustrated by the acconpanying drawings. 5 14. A nethod for adding an
addi tional graphic part to a conposition of graphic parts substantially
as described herein with reference to and as illustrated by the
acconpanyi ng draw ngs.
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