A FRACTAL TILE SET AND A METHOD FOR GENERATI NG THE TI LE SET FI ELD OF THE

. INVENTION S The present invention relates to a fractal tile set and a

met hod for generating the tile set. 10 BACKGROUND In the field of geonetric
tiling, the basic arrangenments of tiles were classified by the early
civilizations. The Persians devel oped nore conplex systens in the Mddle
Ages. The field of tiling took a great leap in the 20th century. The 15

field of talARMCHAD TRAE SETTENDASMETAOSPORGENERATING dHEYTILEISET®L i Ci ans in
the 1950s to the 1970s. The field of tiling, |ong considered conpleted, was

enlivened by the new di scoveries of aperiodic tiling sets by Penrose
(Gardner, M Penrose Tiles to Trapdoor Cyphers, and the return of Dr Matrix
(updat ed eEIELDOOF THEHNVENTEN New York, 1989), Wang, Ammann and 20 ot hers,
and thesinsights this gave into the fields of crystallography and quantum

physi cs. SUAEE 6 4920 HIRLE27DEP NN hEUSHA 85 7 fheldify aperi odi c

tiling. Use I hg prior century were prinari

creating stmﬁft&@egt or 25 nodul ar el enments in construction. The applied uses
for tiling expanded in the late 20th century, including tiling of virtual
surfaces, for instance "bitmp" background patterns for conputer desktops,
or tiling of surfaces within video ganes and virtual environnments. O her
uses haye BAeKRARDORDays of mirrors for tel escopes. 30 Application of
fractal geometry in tiling is relatively new Wile sone aspects of fractal

b 890 (P " S b
S g B b e R LR BenE oA ey S5
Hi | bert inbyl8@ledy tibiicatjord. ThaFBt3ians Debaopatl eose evmngexAybidmiuing 35 ei ner
Line auf emerhﬂ%l:l%c}i'g%?eﬁ%kheid Mahmtoksac atb‘ﬂa@lﬁl E"fhg’gothééﬁmﬁg% and Koch

i n1904 (Sur une cou continue sans tan tenue e construction
goonot 1 quield| & Hing Andepattaras was %‘@Fﬂsﬁécﬁf‘éﬂsc%ﬁ‘% By "ﬁthem%ﬁ Wation by
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(Gardner, M. Penrose Tiles to Trapdoor Cyphers, and the return of Dr Matrix

(updated edition), WH Freeman, New York, 1989), Wang, Ammann and

20 others, and the insights this gave into the fields of crystallography and
quantum physics. Since the 1970s, there has been continued research into
aperiodic tiling.

Uses for tiling prior to the 20" century were primarily in creating surfaces or

25  modular elements in construction. The applied uses for tiling expanded in the
late 20th century, including tiling of virtua! surfaces, for instance “bitmap”
background patterns for computer desktops, or tiling of surfaces within video
games and virtual environments. Other uses have been in arrays of mirrors
for telescopes.

30
Application of fractal geometry in tiling is relatively new. While some aspects
of fractal geometry was explored by Peano in 1890 (Peano, G. (1890), "Sur
une courbe, gui remplit toute une aire plane", Mathematische Annalen 36 (1):
157-160), Hilbert in 1891 (Hilbert, D. {1891), "Ueber die stetige Abbildung

35 einer Line auf ein Flachenstiick", Mathematische Annalen 38: 459-460) and
Koch in1904 (Sur une courbe coniinue sans tangente, obtenue par une
construction géométrique élémentaire), it was defined as an area of



5Applications of fractals have been inplenented in Optics (US Patent
4,904, 073), Acoustics (US Patent 6,772,859) and Antennas (US Patent

7,898, 486), anmpbngst others. In these cases, it is the nmulti-scalar quality
of fractals and the way in which this nulti-scalar quality affects the
response to wavel engths of |ight, of sound, and radi o waves whi ch has the
useful 1 jieatd - £ . i [Wely) elates to
tiling, o&‘%o%edt@gedﬁ%@ﬁ'wg r%%?f’;lwoﬁsﬁﬁ Fr%?t%ﬁ. I%gmé’e_téﬁ%rl.l% a?‘nﬁ{ti ling set
i nvol vi ng Dipensieat iVEh oreemagct a@n gE@ReiseEy.. V1 @andhdfastiar Easdis. wel | known
exanpl es ofiatheretiddl ddrhédgssiatticodmbngan, BecSigra@di nski Gasket, the met hods
for generating these create tiling sets that are not topol ogical disks -
i.e. they are not a continuous bounded area, but instead created
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set, the nmethod conprising the steps of: (a) determning a prototile for
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of the " osedials atEhrBEE el Mk oy EoTantia, fighfehd eltAtsBos t ot 1 o
over the trettal georeelrprototile for determ ning nmore than one conposite tile
boundary points, the conposite tile boundary points including a conposite
tile starting POi nt and a conposite tile ending point, the conposite tile
starting POIIRt ey Arhesogtmy§di knovwn peaBrigr v hartat tilkeg sychiiast Beent point s,
each qenpegsirpiasiii GeskepuMdamnytneas Nbr endiatidy st cred® figfy §ét8Qnat a | ocation
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creatipg 8udH 4 thalBnéiriiioRthduRgyprototile starting point and the
prototile ending point, the first path having a flow direction fromthe
prototile starting 5 point to the prototile ending point; (g) marking
areas of each prototile separated by the first path with different

mar ki ngs; %@w&égfangi ng one or nore of the marked prototile to forma

mar ked co tile having sane shape, prototile arrangenent and boundary
points as the conposite tile; (i) checking that arrangenent criteria are
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25arrangenent criteria into a database as the generated tile set. The

- intersections between the scal ed conposite tile and the determ ned
prototile in step (d) nmay be sel ectable as conposite tile boundary points.
30 The method may further conprise creating a reverse marked prototile by
reversing the markings on the marked areas separated by the first path and
reversing direction of the flow direction of the first path. The nmethod may
further copqgititbe p(dgtilesetattingigoiat andrtke drotasileprrsingepoint being diffeentpoinis.ea 35 of
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step (g) wmth sanme markings may provid the sanme | abel. 25Si des of
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marked prototile, and the flow directions of the first paths joined to form the second
path are directing the second path to terminate at the composite tile ending poini;
areas of the marked composite tile separated by the second path being marked with
same markings as the respective marked areas separated by the first path of the one
20  or more marked prototile, each of the first paths forming the second path are not in
contact with boundary poinis other than the prototile starting point and prototile
ending point of the respective prototile; and areas with the same markings on the one
or more marked prototile that are arranged to form the marked composite tile being
arranged to coniact one another; and {j) storing a marked composite tile fulfilling the
25 arrangement criteria into a database as the generated tile set.

The intersections between the scaled composite tile and the determined prototile in
step (d) may be selectable as composite tile boundary points.

30 The method may further comprise creating a reverse marked prototile by reversing
the markings on the marked areas separated by the first path and reversing direction
of the flow direction of the first path.

The method may further comprise (k) scaling a marked composite tile to match area
35  of each prototile used for creating said marked composite tile; and {) repiacing each
of the prototile in the marked composite tile of step (k) with a copy of the scaled
composite tile of step (k), wherein the composite tile starting point and the composite



with a sane design. The nethod may conprise providing a design on each side
of each prototile in the generated tile set, wherein the design intersects
or is a continuation of 30a design |located on a side of another prototile
in the generated tile set that is to be placed adjacent to the side of the
prototile in the generated tile set. A side of a prototile in the generated

tile set r’(ﬁ’é/eh@?@ pBin® YoPmmd Ebdlad c&ﬂ;ﬂ%ﬁ@ﬁﬁé bh@teﬁ' R')eai%f mhf@:ﬁedprv@thothb' e may be
made to match a cQrrespondi ng mretri cal anot her side of another
e sErROcP T e 1B el

prototi | e ORPPHE e‘EP"tHE}“Q {Compogite;tig, e ”gap?JF‘o?fo‘%%CP&fPtﬂt‘?he

gener at ed resgeetiv@gt may have an asymmetrical edge and the side of the
prototile nmay be made to match a correspondi ng asymretri cal edge of another
side of another prototile in the generated tile set. 5 The first path

creat ed atThet mpthOfl)mariprihe hkometsseehecRingivwwthesfthe ivarpedbpwtstiie haThe net hod
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surface of each pro le In generated tile set I n accordance wth
anot her asyE¥Retys OPF?é”'BQ é’s‘é‘?ﬁy ‘i’frivéﬁ?‘?rbﬁd Pf‘H@‘(”é fPé“’HP%\ﬁSJEB ra&v4'factal tile
set conprimaRad prab@det erm ned prototile placed adjacent to one or nore
other prototiles with no gap and no overlap between themto forma
conposite tile, each prototile conprising a first path linking a prototile
15 starki n@epmia’ainocandaya fpﬂb@rot:bdnprimdbpgatpr@ istep t{éle td i nestelexat hevnavi ng a

flowdir eCﬁo‘uﬂHarﬁz éf&’ﬂ%é %%'n'c%rr?h%&é Qgtheﬁgxgéhigéﬁ%ehhc?ruté?ﬁé’t otile ending

point, areas In rot otile se at ed Irst path being marked

wth dlfferent mar Ki ngs the conposite tlle formed by the nmarked prototiles
being a ”BStléﬁ!CteFﬂfE?OﬁJrﬂq@r cbh@risd RAdPGOAP idbiosIasbldlt: BRIrMg abmhta prototile
ending poi nd an ad%ltlonai prototile ending peint in the prototile and step {f) may
15 further comprise creating an additional path in the prototile from the

additional prototile starting point and additional prototile ending paint.

Each side of each proiotile in the generated tile set may be given a label to
indicate which sides of each proiotile are to be placed adjacent to each
20  other.

Sides of the prototile marked at step (g) with same markings may be provided
with the same label.

25  Sides of the prototile marked at step (g) with same markings may be provided
with a same design.

The method may comprise providing a design on each side of each prototile
in the generated tile set, wherein the design intersecis or is a continuation of

30 a design iocated on a side of another prototile in the generated tile set that is
to be placed adjacent to the side of the prototile in the generated tile set.

A side of a protatile in the generated tile set may have a symmetrical edge
and the side of the prototile may be made to match a corresponding

35  symmetrical edge of another side of another prototile in the generated tile
set.




20 selected fromprototile boundary points on each prototile, the prototile
- starting point and the prototile ending point being different points, each
prototile boundary point being a point residing at a | ocation on the
perimeter of each prototile; the conmposite tile having a conposite tile
starting point and a conposite tile ending point being selected fromnore

t han one conposite 25 tile boundary points, the nore than one conposite

ti | e boundArsjdepai mpeotdide irythreeganeeatet yilessatl maghavesarc asyposetrisatédge t o a si ze
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each conposgdite tile boundary point 30 being a point residing at a | ocation
on the ?erirreter of one of the prototiles arranged to formthe scal ed
conposite tile; wherein the conposite tile starting point of the marked
,conposi t e Thé érst patiedrelied avistdp (fhveap ik beiween 2t sddd sfghpratbtilef one of the
prototiles and the conposite tile ending point of the scaled conposite tile
is mtched with the prototile ending point of one of 35 the prototiles; a
second pat hh¢ setirchedy compdae Prandingditesenolasigastanl @ fronasurfavg g6l nt of the
marked compeskk SurtddeCortdhich Beot6BNOMd Gerldrh@atidlidlg point of the marked
conposite tile, the second path is fornmed by joining the first paths of

the oné®or nore nmarked prototile, and the flow directions of the first
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mar ked conposite tile are ar.ran ct onekﬁa Bﬂ?{ﬂ | nt er secti ons
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tile may fuaHRY psmmddsﬁaepbﬂitQtiIH&ﬁ:hrﬁl?tp%hﬂ%P@’ ditkarefC 3binfy &adier ked 20
conposite tile to match area of each Frototlle used for creating said

mar ked conPOEqtie bpundary st Peing % BPigt reRiFiIRG @hadecating 95y BERSIMERH t he

rr?r ked C?Eﬁb@&dhq:)rbtdtlﬁe alfe smpos(nle)nwmhhhng acmypdsftettuiwstsamggsbuﬁcnmoa te tile
of step |tet n nt _and the .conposite
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t he cor&@ostn@d)qunﬂ@ryslcamts; hg rpmerthasandett:hmpoatq)bislttoendanymozrserivemg poi nt of
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mar ked prototile Wt nmretry. 30The fractal tile set may
further coﬁ’@dﬁ?émﬁ‘eﬁ*a?ﬂ@é‘ﬂ”?)ra@f’owqr'@ngt easralRfticPBAtie Pk RVeMNe nki ng an

addi ti onal pfigetepinided Sofdiild, NBe ReMpbsit dicaBiand@ pdieNahd HOot&hpbdHieendi ng
poi nt. tile ending point being different poinis, each composite tile boundary point
30 being a point residing at a location on the perimster of one of the prototiles
arranged 1o form the scaled composite iile; wherein the composite tile
starting point of the marked composite tiie is matched with the prototile
starting point of one of the prototiles and the composite tile ending point of
the scaled composite tile is matched with the prototile ending point of one of
35 the prototiles; a second path is formed to run from the composite tile starting
point of the marked composite tile to the composite tile ending point of the

marked composite tile, the second path is formed by joining the first paths of



Each side of each prototile in the fractal tile set may be given a label to
35i ndi cate which sides of each prototile are to be placed adjacent to each
other. Sides of the prototile marked with sane marki ngs may be provi ded
with the sane | abel. Sides of the prototile marked with sane marki ngs
may be provided with a 5sane design. The fractal tile set may conprise a

desi gn on tﬁ*@%ﬁe%r%or‘éf meaeh RO, 'dn@ thB fmﬁdfré@f%@'oftthé Qirﬁeﬁathy\her ein the
desi gn |ntersect§) nt i nuat {.on of desi gn | ocated . on a side of

s ac
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to the si dee ebémpbutteptiioteatiingeoim; srleas bf et mhrketlcenpetite Medegeradéda prototile
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si de ofs amemeg@raita@tbyltlee first PRt dfribepag ot rrloee garkedlrﬂowtliﬁ ¢achfa prototile

in the fragd f'#rstt bétﬁs stFm:HBythQaéé%oﬁ‘é‘ Y B Lot GRl coRtige mﬁﬂdbéthﬁia$3!r de of the

prototile may be made to match a corresponding asymretrical edge of another
si de of arm§imertsy dias meepriOFP“ﬂEhé"af"f”&cﬁ%'lﬂ #1d Emé@t'e epgira PNt thpat h nmay
| i nk bet weegpediitd @RSoME; AAE rdusOll ithe sarhbaninkigkan thel énes6t may conpri se

of the fr AR eEheCine! A aPleedilp Bt oR e eerts W b e

enbodi Wwentasranped hecoma@mineamotidr] now be descri bed, by way of exarrpl e only,
and with reference to the acconpanyi ng draw ngs in which:

Intersections between the scaled composite tile and the predetermined prototile may
be selectable as composite tile boundary points.

15 The prototiles in the fractal tile set may comprise a reverse marked prototile created
by reversing the markings on the marked areas separated by the first path and
reversing direction of the flow direction of the first path.

The fractal tile may further comprise prototiles obtained by (k) scaling a marked
20 composite tile to maich area of each proiotile used for crealing said marked

composite tile; and {l) replacing each of the prototile in the marked composite tile of

step (k) with a copy of the scaled composite tile of step (k), wherein the composite

tile starting point and the composite tile ending point of the scaled composite tile of

step (k) are matched with the composite tile starting point and the composite tile
25  ending point of each prototile respectively.

The fractal tile set may further comprise a marked prototile with reverse
marking symmetry.

30 The fractal tile set may further comprise a marked prototile with an additional
path in linking an additional prototile starting point and an additional prototile
ending point.

Each side of each prototile in the fractal tile set may be given a label to
35 indicate which sides of each prototile are to be placed adjacent to each
other.




Figure 1 shows a flowhart for generating a set of marked tiles. It is
noted that all references to Figure 1 refers to Figure 1A and 1B in

conbi nation. Figure 2 shows a flowhart for generating a |arger set of
marked tiles. Figure 3 shows a flowchart for deriving edge matching rul es
that are used to design tiles of the larger set of marked tiles. Figures
4, 24 and 44 each shows a tile. Figures 5 25 and 45 each shows a conposite
tile. 5 Fi giteeof@he pbotarid Mérkeadatithsseons maridogp osiyt e pidviledavith theer a tile
and si ze rggHgkh%p of atile. Figures 7 and 27 each shows a conposite
tile laid over atile with certain 10areas shaded. Figures 8, 28 and 47
each shows a conposite tile laid over a tile with boundary points marked

up. i sFi QUBRRs%HIARE H#8toBRL haPhiFitd staﬁ{ekﬁaqrmﬁdsemaﬁiwpﬁmdﬂe@ #i 230 each
shows a reverse version of the marked tile respectively. zoFigures 11 and

32, each i FRUSEPEIOBs creation of conposite tiles using nmarked tiles. Figure
12 illustrates unacceptable conposite tiles. 25Fi gures 13 and 33, each

illustrate dfl%ii.n f marked .tiles. . Figure %.4 4 d I1(5.ach
11 st at e3ne s RL Btk mEY G TP erdesiao R sct Aurendlr sekd wrproslE R
the fractal tile set, wherein the design intersects or is a continuation of a
design located on a side of another prototile in the fractal tile set that is to be

10 placed adjacent to the side of the prototile in the fractal tile set.

A side of a prototile in the fractal tile set may have a symmetrical edge and
the side of the prototile may be made to match a corresponding symmeirical
edge of another side of another prototile in the fractal tile set.

A side of a prototile in the fractal tile set may have an asymmetrical edge and
the side of the prototile may be made to match a corresponding asymmetrical
edge of another side of another prototile in the fractal tile set.

20  The first path may link between 2 sides of each prototile.

The fractal tile set may comprise different designs on a front surface and a
back surface of each prototile of the fractal tile set.

25
BRIEF DESCRIPTION OF THE DRAWINGS
Various embodiments of the invention will now be described, by way of example only,
and with reference to the accompanying drawings in which:

30
Figure 1 shows a flowchart for generating a set of marked tiles. It is noted
that all references to Figure 1 refers to Figure 1A and 1B in combination.
Figure 2 shows a flowchart for generating a larger set of marked tiles.

35

Figure 3 shows a flowchart for deriving edge matching rules that are used to
design tiles of the larger set of marked tiles.



30Fi gures 15, 35 and 52 each illustrates a further step in deflation of the
marked tiles. Figure 16, 36 and 53 each illustrates another step in
deflation of the marked tiles. 35 Figures 17, 37, 54, 64 and 68 each
illustrates a marked up tiling set. Figures 18, 38, 55 and 57 each
illustrates association of tiles with edge matchi ng conditions. Figures 19,
39, 56 and 58 each illustrates association of tiles with edge matching
conditions. Figures 20, 40 each illustrates tile designing with edge

mat chi ng co8dictitoRd angi4g sk shews Atlilgach il lustrates tile designing with
edge mat ching conditions. Figures 22, 42 each illustrates tile designing

w th edge tching cogqjtioBsh Fi gure 23r 4% and 60 each illustrates a
pat ch of tilg'érgs\ﬁ’ ﬁag pgrptaiC Nk i‘i"g‘p&éé‘fa . Figures 31, each shows an
additional marked tile required to fulfil certain arrangenent criteria.

Fi gures 48 2%6% r.ald 21z191°¢ i 1.e | different
20mar Ki ng?'agigaﬂsr?e 5.$H| ?F%‘?P}PQQQG@F?@%{?‘@‘% lg‘? J%@(rj?{aelé atﬁlle\éﬂsrfdhf!gé:l uding a
subsequent’eg¥Pnds adde| ati on. 25Figure 59 illustrates tile designing with
edge matching conditions. Figures 61 and 65 each shows basic tiles required

to create CO Si tile. o : . . .
l-aigures ané %7 eac% shows a composite tile laid over a tile with certain

10 areas shaded.

Figures 8, 28 and 47 each shows a composite tile laid over a tile with
boundary points marked up.

15 Figures 9 and 29 each shows a marked tile.

Figures 10 and 30 each shows a reverse version of the marked tile
respectively.

20  Figures 11 and 32, each illustrates creation of composite tiles using marked
tiles.

Figure 12 illustrates unacceptable composite tiles.
25 Figures 13 and 33, each illustrates deflation of marked tiles.

Figures 14, 34 and 51 each illustrates a subseguent step in deflation of the
marked tiles. '

30 Figures 15, 35 and 52 each illustrates a further step in deflation of the
marked tiles.

Figure 16, 36 and 53 each illustrates another step in deflation of the marked
tiles.

35
Figures 17, 37, 54, 64 and 68 each illustraies a marked up tiling set.




Figures 62 and 66 each illustrates basic tiles with certain edge nmatching

- 30conditions. Figures 63 and 67 each illustrates marked conposite tiles.
Figures 69 and 70 illustrate creation of marked conposite tiles. 35 Figure
71 illustrates deflation of marked conposite tiles. Figures 72, 74 and 78
illustrate creation of marked conposite tiles. Figures 73, 76, 77 and 80
each shows a tiling design. 5Figures 75 and 79 illustrate creation of
conposi te Figuess Wbt A8AEBi el SFicpshelllgdirates wseeciattan af tirsewitli 9aS¥si onal

i mpl ement af it céhditiong, set. Figure 82 illustrates a three di mensional
tile set. 10 Figure 83 shows a block diagramof a conputer. DETAILED

DESCRI PTI ON 15Wth reference to Figures 1 to 3, there is provided a nethod
100 for CYE@UFEI%Q?Q, Boaebaind b8 idmghsSilisttaies taskecis@dn of e Witheedtet refers to
a set of ti incorporates a fractal path. It is noted again that
al | ref‘rérvefl qgocqﬂ 3[?1”3 1 refers to Figure 1A and 1B in conbi nation. 20
.The nethod 100 generat es atile set which possess, anongst other things, 3

qual i ti es. oy 0. 4b%fﬁ1ﬂ\Js&rafe%qh@aFagemgw.fhee% frobtoAfbngREREL 1Y

(hereinafte racta strucCture that traverses every
tile along a continuous path (hereinafter "quality 2") and visual

conpl exi t yr:@hresp.vﬁ M d=R¥ SMlusatdd 18é ABSiyAink Yvitkl ecRRITARARIAY doRYiGibnd her ei nafter
quallha/ . The utility of the 25sets of tiles generated by the nethod

lies i the exploitation of one or nore of these qualities. Broadly, the
met hod 100Figsrqa 2 i4@aghch diiustlagesgéaeesigniop wth ddgeensiebmgtdoaditiane t opol ogi cal
di sks arranged on continuous fractal path geonetry. Starting from

Figure 23, 43 and 60 each illustrates a patch of tiles with a particular tile
design.

Figures 31, each shows an additional marked tile required to fulfil certain
arrangement criteria.

Figures 48 and 49 each shows a plurality of marked tiles with different
20 markings.

Figure 50 illustrates defiation of marked tiles, including a subsequent step of
deflation.

25  Figure 59 illustrates tile designing with edge matching conditions.
Figures 61 and 65 each shows basic tiles required to create a composite tile.

Figures 62 and 66 each illustrates basic tiles with certain edge matching

30  conditions.
Figures 63 and 67 each iliustrates marked composite tiles.
Figures 69 and 70 illustrate creation of marked composite tiles.

35
Figure 71 illustrates deflation of marked composite tiles.



30 prototiles, conposite tiles are formed and boundary points are

determ ned and selected. In the mathematical theory of tessellations, a
"prototile” is one of the shapes of atile in a tessellation. For exanple,
if atiling is conmposed on just one shape and size of tile, it is said to
have one prototile, and every instance of tile within the tiling wll be
congruent mhdastZne7pual obiilRirald crdatidd bNGark3d compestPmssd of tiles of 3
different sizes and shapes, it is said to have 3 prototiles, and each
instance of tile within the tiling will be congruent with one of the 3
prototi | essiguidat7Bs 76 & st e dadioshawka tilivey dexigrdary points within the
prototiles. The edges are coloured and directional arrows are added to the
pat h. 5For each nmarked prototile there are two versions, a basic tile and a
rever sed tRige@es Theandeltetvsithte cleatinaof compeitedilgmwiih desighe basic tile but

wi th the edge colours and the directional arrow reversed. A path is then
Jrade with the prototiles within the conposite tiles, taking into

i oconsi derfd8y6rP 1dligdraien dHreadieonal shrlensaiaseacrt 24iR1S¥nd points of the
marked prototile. An iterative process of deflation (a process also known

as substitution. t.ilin ubstitutin al ed versions of the conposite
tiles for I_tj'?uléreorbizi ‘B?’Sf{raqqgsnﬁﬁ{ga dir%%r}sﬂ)cfr%ﬂ ?"%esei'r eates a patch of tiles of any
desireth size which maintains the edge conditions and start and end points
of the original L hing rules (involving |abeling
of the pr o|? li’q‘ialges Og\}rgga @é% gltgg}a?? S’rzngggrgg%&ri ng system whi ch can then be
used to generate decorative or functional 20 tiling sets, which have
enbedded fpETARED DESCRIPAONar, properties, as well as continuous path
properties. These "edge condition"” sets with edge-matching rul es have
utility as tenplates for a range of decorative and functional uses. It is
appr ecisat edlith heferanice Ite Figuree htto BBy detralis pmvidedat methotelddane breadisg f ocused 25
on either B i tl) 8. | I he ogu c nation of
pat b and 5 (el b by B bop YB3 MY 52 PlyisB R R RS QLTS LOT Ty,
t he fract dncqgsaenatesgeiactal @dthyit isheotedtaugin thed aHaeteremresplartipengl hr property
that they (bfehy &5 SRuRY €A ¥nd HBan Wbinbinasibhe topol ogical disk within a
continuously connected path. The path itself has the general fractal
quality of being multi- _

20 The method 100 generates a tile set which possess, amongst other things, 3

qualities, namely, the multi-scalar properties of fractal geometry (hereinafter
“‘quality 17), a fractal path structure that traverses every tile along a
continuous path (hereinafter “quality 2”) and visual complexity at system level
with simplicity at component level (hereinafter "quality 3"). The utility of the

25  seis of tiles generated by the method lies in the exploitation of one or more
of these qualities.

Broadly, the method 100 is provided for the generation' of tile seis that are
topological disks arranged on continuous fracial path geometry. Starting from

30 prototiles, composite tiles are formed and boundary points are determined
and selected. In the mathematical theory of tessellations, a “prototile” is one
of the shapes of a tile in a tesseilation. For exampile, if a tiling is composed
on just one shape and size of tile, it is said to have one prototile, and every
instance of tile within the tiling will be congruent with the prototile. If a tiling

35 is composed of tiles of 3 different sizes and shapes, it is said to have 3
prototiles, and each instance of tile within the tiling will be congruent with one
of the 3 prototiles,

10




30 scalar. The tiles thensel ves can be sinple, but the arrangenent enbeds a
- fractal conplexity in the resultant tile set |ayout. In the present
description, attributing to quality 2 of the sets of tiles generated by the
met hod 100, a tile set generated by the nmethod would for 35conveni ence be
known herein as "flowtiles". Systemtheory shows that the value in a
systemis derived fromits organisation and interfaces, and that the
properties of a systemare very different fromthe properties of its
conponent s where the
properti esp%tt-rqg%énh%%déd oqﬁ]kqﬁé ‘Bhﬂn&‘?ﬁl ég]?sle%ﬁﬁgﬁﬁ& E\&I%t(ra%sa?g@% geé@he tiles,
rat her thagreiqglauied gn@égeqtmﬁt@rmarqqdqw taphs pathat ed t hat the
mul ti-scalar properties i.e. quality 1 of the flow tiles have both visual
and functional advantage i gFor vi sual advant the nmulti-scal ar
proper t1 esF el §35% ’ﬁ%%eﬂg’é‘%}Pté@ﬁt(}%feoeéglt‘dﬂé’ef%‘?r’st 2 Sgcefflg A reYEEeui t abl e for
.{/\Er ge sEacma The bevalsattieped. thérsdid pathads thiel t&srmmgmmnﬂtrﬁml)atg@f dp% t eL n,
ere the patter a certain distance, beyon ic
t he patter‘fe %lgéc?ﬁg(siﬁgdwg%{%l éF%é}g%Jﬁr%eH and boring. Patterns which are
arranged in a layout based 15 on a fractal in the case of the flowtiles

have patter\fb%udrsﬁ?smameewmt trr@Jt,rt;ro%% #RRh§Re czrrhbés.raomleg @kinguniohe design

of carpet til I nst ance, have an attractive pattern at a close
scal e, 'but CHISIRTRIRSK eaﬁ%ﬁm'ﬁgv?%ﬂét@"lsna%ﬁ V&Y angr gid dipie ot B i nst ance
in an airpeatkedPro@ifd. bition hall, or atrium 20For functional advantage,
the fractal nmulti-scalar property allows tiles, which performfunctions

rel ated to wavel engt hs of any kind of el ectro-nagnetic waves, to avoid

r esonancesén dbetivatprocess @f dadatimonfacyocdisi @se budveh appligstitatian tileg) whi ch

scatter, gjdsﬂﬁ}lmg feef v@sroﬂgsﬁrtﬂelénﬁ%osn@eﬁés f@‘rofh’édorr ﬁﬁil' ﬁ%aﬂ@\ﬁes and

ot her spec e connected of the flow
tiles &t soprieiileereqias %eatch@ﬁérleﬁmt@w@ﬁare ﬂ\?%tﬁthé‘g!j'e'"ﬁaf”ta'ns thﬂﬂf’&?l sual

advant age &fndithtsRahst&t BHE EHE Romtd SR dRiGMERMaH@IGRSIERs for tiles 30
whi ch have conpl ex connected patterns that avoid repetition and boredom

The functional advantage of the path structure allows tiles which performa
function tBage reltdcheisg ened@nngviagnaedingdf tse ploiasies) dreuddriredriraretanor ks,

where a 1 egyl andlystrhicH ERlfieR b8 RsEHTo YhAdtaleSRRABARRESr rARRIGRAL ' ONS OF

har noni cs.
20 tiling sets, which have embedded fractal, multi-scalar, properties, as well as

continuous path properties. These “edge condition” sets with edge-matching
rutes have utility as templates for a range of decorative and functional uses.

It is appreciated that while current fractal mathematics research has focused

25 on either a path, or a tile, it has not been focused on a combination of path
and tile, which the method 100 illusirates. As such, advantageously, the
fractal paths generated by the method 100 have the particular property that
they traverse every tile within the topological disk within a coniinuously
connecied path. The path itself has the general fractal quality of being mutti-

30  scalar. The tiles themselves can be simple, but the arrangement embeds a
fractal complexity in the resuitant tile set layout.

In the present description, attributing to quality 2 of the seis of tiles

generated by the method 100, a tile set generated by the method would for
35 convenience be known herein as “flow tiles”.

11



35The structure also allows for a fully tiled surface to be connected with
a path that avoids a single-scaled arrangenent. Simlarly, the "conplex
system from si npl e conponents” quality i.e. quality 3 of the flowtiles has
bot h visual and functional advantages as well. Having fewer and sinpler
conponents has great utility for manufacturing, 5 storage, delivery and

i nstal | at iga ﬁearyklsnskmgfmtat ltRe Ofa1@ddYinSGakih fsunelil - &g ks conpl ex
vi sual patterns, or physi cal properties, if these arise out of

sinple ti Ioé%art'%wnvw%@tﬁﬁ%c%eéﬁdctrhébt”é“ﬂ p"qPﬁ”ﬂeﬁeO&i‘sﬁysﬁ'ﬁt%?y’e%ew uses for

app:cl ed tldlffe’rgrrl]’tam%rrprtﬁbeﬁlto@drtte@ be, i}saféﬁﬁmonérﬁsomher $I|owl figsheefdiel d 01;]
surfaces that rvest r per form envirannment a |ons such as
hot ovor t dreci 8% pad O LR i & e S e ar e lOEL IO B4 er s of

pol | ut ant SJrgadammedmnoht@qycw 0l thetitesn catb érethpairgthedflesthahesivas. whi ch tiling
of conponents needs to be done. It is appreciated that these are possible
fields in which the method 100 described with reference to Figqures 1 15to 3
coul d be dpi§lareieciataf deatdhampilikscyar piopertigsti€. araldy ddfube hlgwithes net hod 100

and whi ch HQaBBEH Vil adt thRABhalGRaffagasal ity 1, quality 2 and quality 3
are as follows. 20A carpet forned by a tile set conprising 2 square tiles,

whi ch has a pattern that flows across the 2 square tiles according to
certaim edge wabahadgntagesstheAduditsagaoysopsrtiehealioar petv tecoratvdy arrangi ng

2 bl ural | ttRho TP e SANAGetibenLaReliehide O 080 Byl Sl e

conponents | ant pattern t he car pet
is visual ITya@bWiﬁf elieg qbrNe W93§03|€rh@‘ paterpat Wiare, ””Gu@att%mt Kganfactal curve

structure.qdiddefVsd AL i NURwalny d@s@érﬂfés Sé’y%nal Jm%h(fﬁéalphﬁyrnZ)oechh@s pattern
denonstr at esﬁl nterestin atter se and froma distance (quality 1).

A bui | di ng'SY \ég'?%ﬁ“@lﬂe 6ﬁ8t 8891 a?t&e B%\WQI cﬁ"ﬁciadiaﬁ‘éegy%f“éﬂoc%é’ﬁs? formed by
a 30 tsi | @nsetractanpr ingi dige D hiex dg0nitds hadeesattdrins Hisgtsrnitas @t mad@tiphe panel is a

{1 e. Whenhs! ShkSghud Mg fIE4B80% HPHIACYE oMK AgcRLieTn (et

fl ows across uaretiles a tertain edge nm ﬂ?ng rul es.
The resul ta@nattrpatu\teemitejﬁ ateeclpbsoaie] beli @sgéméq g@ﬂohwdemglegtgesltlemi s visually

compl ex (Gid) fafde shace I iREARESn %healr%bﬁcéaféﬁﬁd fioh ﬁéif‘%?‘é%rﬁﬂq al ong a condui t

that follows the fractal 35 design path, T'inking al'l the panels together
into a single main conduit (quality 2) that foll ows the decorative pattern

t hat appedos farsibhet id-‘v&hia}gebﬂtehfr@dtaltrh&ltlmla@ pedpdriyealiowis| tleg) guviighabi t ant s,
and fromt h rrgffu}[qc |on%I Fé{ategytlol ﬂgve to¥ 1n)y kind of electro-magnetic
waves, to avoid resonances, aberratlons or harmonics. This could apply io
tiles which scatier, reflect, filter or absorb light, heat, sound, radio waves and
other spectrums.
25
The connected path property i.e. quality 2 of the flow tiles alsc has both

visual and functional advantages.

The visual advantage of the path structure allows decorative designs for tiles
30  which have complex connected patierns that aveid repetition and boredom.

The functional advantage of the path structure allows tiles which perform a
function that relies on being connected, such as circuits or networks, where a
regular grid may creaie problems with resonances, aberrations or harmonics.

35  The structure also allows for a fully tiled surface to be connected with a path
that avoids a single-scaled arrangement.
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A nano-material conprising 2 nano-tiles of a sem conductor manufactured,
each nano-tile having a hole in a different |location and of a different

di anet er when conpared to each other (quality 3). In this nmanner, the
properties of 5 the variably spaced hol es woul d cause a nmaterial covered
with the tiles to emt light of a particular wavelength, in a simlar
fashion to the way bird's feathers can cause bright colours to be emtted.
It i s appr8mikrigdthelfabmpext syistenbfroghdiinplecad noponedtsb iqudbty hav guélgatdner s
enbedded 1 gﬁgﬁ £ Al Wth this not so
random ar\rl\gltnl}ﬂg?rlig% [eé%g\%age'g}lﬁe%g%ﬁa; 0 F'}i%%tdvﬁlt &gg%ﬁrggl ated to the

di st ance betvveen the air pockets get scattered and built up nore than

others, thugyif fteavbngnw@mbféat&wlp%nemel%gr&&l@mw Yor mBRuaGiRhgxi ty of the
pattern_ generafed F\}/ t he net hﬁg 00 tha\g ?duces ockets of |ocal order in
Bn aper P odPiEraea CaIVark AR nStaNASE §lai et of Hlece ealliestalR: SR HNCHBN T andom

ar Ir angerrFPBeon‘ cdsm;bles viglial betteagoer d@ﬁﬁbﬁl’plh%lcilmroﬂérlﬁdsl,cnf ?@gﬁm.w Ih ggt

col our e { 3exarrpeso the nethod are

. gl(ftu X, ngﬁgltf sytrhé?'u vagjg O%tbeeeﬁ%ﬁ'@dﬁ%dh ; ; )

illustrate rres a i ghlighting particul ar aspects
of the method. Specifically, 4 tile sets are illustrated. 20 The steps of
the method| 1} ay-€¢ gﬁﬁw | G u¥dd l%rreﬁafpﬁé@'?lﬁﬁg tePe rUEERS té Hed a?mcgfg fol | ows.
It is noted that all references In present description'to Figure 1

refers 'Po PG dn 1he HRlE of SUrfAce Mt Héf‘ﬁeéhe”‘?fgé@lr @em‘o;rg egvirprynRtHak t 101

illustrati nmcsémtsu@n £f pn@tbk@thué icbrs pfﬁ.l@ﬂm‘&lnb@ maeked, bl lcataigrd assenbly
of 25 a co tt ﬁ e woul ghqe el a oraI]'ed | at er

2 qure 5 L EoRRRelat o firardd N ERTBS ol b BRI B Sarte st ot i i on
to gener at whtchltdangenf sowmposentegaedetd s dene. Hi guamr@:lattsd ahdtltbessharet 301

Il lustratip %GSI|%EBEQnWh|&thb%Qg%§ O8 o B BBY Wtn i hEndc o TGRS 4t Py at es

for tiling lg res 4 to referred to I'n escription
to illustritdce ﬁ@érﬂﬂ@“?fﬂ} the steps 30taken. The method 100 generates tile
sets that are topol ogical disks and are arranged on continuous fractal path

geonetry. e ste of the method 100 can be perf usi ng conputer
Jof tver 5 BBt BEATIRBAGO Tl th GFOatsh Sng 368 1T eBH alob Ao WG owe. ¢ he
met hod 100démorstenghi feiaedodzyovaualinf 1, epetiytd amd qnjamyomam as fcﬁlrowtswar e.

20 A carpet formed by a tile set comprising 2 square tiles, which has a pattern
that flows across the 2 square tiles according to certain edge matching rules.
Advantageously, the carpet formed by arranging a plurality of the 2 square
tiles together is comprised of only simple components i.e. 2 standard tiles,
and the resultant pattern of the carpet is visually complex (quality 3). The

25 pattern, due to the fractal curve structure, flows continuously across the tiles
(quality 2). The paittern demonstrates interesting patterns up close and from
a distance (quality 1).

A building integrated photoveltaic panel cladding system that is formed by a
30 tile set comprising 3 hexagoenal tiles. in this case, each panel is a tile. When
installed, the 3 hexagonal tiles have a surface pattern that flows across the 3
square tiles according to certain edge matching rules. The resuitant pattern
of the photovoliaic panel cladding system is visually complex (guality 3). The
panels are electrically connected along a conduit that foliows the fractal
35 design path, linking all the panels together into a single main conduit (quality
2) that follows the decorative pattern that appeals aesthetically both at the
scale of the building inhabitants, and from that of the city skyline {(gquality 1).
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At step 102, a prototile is determ ned by selecting the prototil e shape
with a tiling geonetry that suits a required purpose. The prototile shape
sel ected shoul d have a basic shape that is able to tile a plane with no
gaps and no overlaps. The prototil e shape should be suitable for placing
adjacent to one 5 or nore other prototiles with no gap and no overl ap
between themto forma conposite tile. For exanple, Figure 4 shows a
predet erm ned square shaped prototile 400. It is appreciated that other
basi ¢ shage&28ERIYE! FONYISHI £ MaBAYlessOf @i SamRenASHPTIBIBHAREUES i n ot her
words, a rdaenidad-tishepesy eodldinal sidfetamt Weatlon hnd spaRiRASASIarhéter parti cul ar

t|||ng desj uir r t.iles of differept basic shapes
coul o b SWTBTEPHEE I 508 e BRI 4, M P ot Bras@Pals, B  orori 6 s
t he si ripl B¢ vge@hi%tapaced Bpleeswaoitid tciaose @fmaterual eocapdlith the ttles tong the pl ane
W thout gaps; ‘Rghtoe{feé rﬁ)%ﬂ-?cu‘{ﬂrt\pa\%tlé]%gh Phod %anla“r‘srasﬁr glfr‘ 10"tRd Qal! rchés Edges

that are str es neetin at vertlces. ernat|veé,
prototi| e faRINErsSHRATR24SA bright §%{Pr'ér s\iarbe gaifed plyis aprregipteg teakseardinht edges of

the basi ¢ grighfy "Yored reiRlsagask WehiheFlethbeaaBd eitit W \es dohadngdpyl d stil |
allow tiling of the Ianevm h no ps, .or overlaswhenthe rototiles are
g WHEY I

n
used. The & 8@?% i 1% R %ﬁsso '2af8s S tR ”g%naFFBF’%e OMpl ex form
as thew arvmwemgtﬂsl wdighti kitat pre reﬁa’@ltmbebe dfstdrive Edgesn tfe A0pbekeps ot ot i | es.

AL Step 108k RaliEioolnd I PLALAGKL ol LuREPB2eRlfRiFenBgAko form he

conposi te 50 made of
five of t @'@éﬁrﬁ”@'@iﬁaﬂ@eé}ﬁ)ﬁwltﬂr@ttm Pﬁ@erﬂmﬁﬁefﬁtﬁd @Mrfbe metaik19G ve square

25shaped prst Qrto'dh@e% 960!@?@ o(f:qma@sara& inl & 2pBHodiB dEb&WI@y&thfaﬁ @ ranged to
forma cr osliﬁﬁ%cfsenb I.ng +' At step 106, oncegﬁ ual | t he

conposi te Y i Cé%%[?et&et%o" S%l g’édor%taérlﬁnﬁ mgpie &f deg ned

pr ot ot isl e mitemtidpr h@2uciMpitiee Bigtaicbiotakifycts (daliponposite 30 tile is scal ed
to a size that can overlay and match the total area of the prototile (e.qg.
400 in Figure 4) as closely as possible or exactly. For exanple, Figure 6

i | lustratéds more HetaB0@ examples confissimethad hee F0Gtrefedruging edifenchat i s

scal ed. FigurufbtditOnighlitiio®fRoliiieastorlecst HMRARDA SHddial0y I n Figure ©

bei ng rot d anti-cl oCkwi se”to overlay and match t area of the prototile
35 400 i n litg §efe&railgstrgiedsel y as the shapes coul d be matched. Step 106
ensureg that the conposite tile 500 can replace the prototile 400 at a

![ ?f Zr 53E)epl’he stggé)gh nl%el(:l’\ {Beér\éve egc;'[ll ldewnﬁ) re e\r/éanrceatgsﬁg\;/mfgg 1tt%e3 conposite
as follows. it is noted that all references in the present description {o Figure 1
refers to Figure 1A and 1B in combination. Figure 1 is a flowchart 101
illustrating creation of marked tiles, composite marked tiles and assembly of
25 a compaosite tile. The composite tile would be elaborated later. Figure 2 is a
flowchart 201 illustrating a method for iterative deflation to generate tile sets
of a required size. Figure 3 is a flowchart 301 illustraiing a method of
deriving edge maiching rules to create iemplates for tiling design. Figures 4
to 23 wouid be referred to in the description to ilustrate concepts in the steps

30 taken.

The method 100 generates lile sets that are topological disks and are
arranged on continuous fractal path geometry. The steps of the method 100
can be performed using computer sofiware executed using a computer. In the

35 illustration as follows, the method 100 is exemplified by way of execution of
computer software.
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is placed adjacent to another tile. There will be therefore a one to one

. correspondence, in location and orientation, between the prototile and the
conposite tile that replaces it. 5At step 108, the ratio between the
original size of the prototile at step 102 and the reduced tile size of a
tile (e.g. 602 in Figure 6) in the scal ed conposite tile (e.g. 500 in
Figure 5) is recorded as a scaling factor. Step 108 is responsible for

det er m ni ngt m@ w2alai mgtd‘twectsodetewﬂhe@ b‘yssews:aﬁlg ithe pett@iie Sh@Rswithta i s

f th I Fi
165) s eqtlutd Beorfly Mo e, 2 28afeR EepREr F bEale Sro8sdeiitot 1 o, For
exanpl e, t heowd ihgivaal b@ltzehqﬁe titee iprbleotoi ﬂlle adplang with hegapatasd rion Fi gure 4.
The reduceevéﬁ% B8, %hé% @Bm@ éﬂa'ps 3@9 Id' Esﬁab?g?d ﬁﬁaaﬁ eﬁ'c&ﬁt to ddrr‘e 500 in

Figure 6 is illustrat ure e scal ed conposite
tile 500 i Ar Mp&e PF'*@urpéOtB"'PﬁlV‘ﬂT \ﬁéﬁa@ ﬁ@d ﬁ‘PcﬁVGf'?P delren e QUPEN£00. The

scal ffl COWE@l‘ﬁbésﬁtettﬁlbeF&o&alrﬁ’plé;l gl 459%§Q©$edéf@nﬂﬁe%a?dlfatré Fﬁa%b(r)ogt ot It I ed400
exac , (0] al eas osite 11 e exten
e L nEEEE BT s B e Ree, Masca e PRt G B aR g &5 bIEgPhe of Lho
area of the&igng@EsotiidnendChd Iszerafector éd other asrda]dedhoarhea) siiheardutche ar ea of
the pr ot ot blsgl éleoﬂsé‘%tl Som S QVRELAPPIN achﬁlg D& 9%% %9%%? @ﬂ gonmposite

ile 500 in gure erred {6 Ba Subtrac e added area
and t he® suBoraptaseliiey ebdifferent basierhandsycasilibg selpetedtadstep1®2. concept ual |y,
the scal ed conposite tile (e.g. 500 in Figure 5) is 25 laid over the
prototile (e.g. 400 in Figure 4) to determ ne conposite tile boundary
poi nts (e. en8Gly, 802 hasgic 86Hapen d¥i gumpeotBlilewts ctheasengesit alebmetric be used

f o t d
aOLa?hpan. %iietoreltﬁgnpg m.:i%@%@w%%ggefpﬁne%y.th%u 8h§ %P%%h poi nt) an

conposi te Wit @qracrrptoﬁw%p&hmpramletw edapsodat arg ﬁﬂrﬁglétrimasgnp@mt ar e

di ffergnt aﬁ@erﬂ@ésnf.ﬁ«ﬁerr%@ﬁ@lycmﬁiottufé il RaiRRIN SRS danROldHicdsS pat BRI Nt
residing at. a | ocation, on er of one of the prototiles (e .g. 400

in Figure 388k Salf"f'%ngeqquoOff 'g’lent?ac%i‘&cg'la@cpe GiRiRseH Witk |”1°ée C@MpleX500 i n
Fi gure 5) ciitvep thal vausd Srbaleat tijng efsthepsdral wit 0o gdﬁi er m:érlapg vhmmndar y

poi nt's, h 3 i | icall e scal ed
conposite P% B'%EOEE”GS quoggé?j 12‘ &Erﬁ @Eggﬁlmad\}gél@? dg§9 eve totile
(e.g. 400 mereremplex49rm, msahmamssgmledtmalttlpter@amaa afdie eﬂgeshef scal ed
conposihe idd SofRiids. 500 in Figure 5) coincide with the vertices of the
prototile (e.g. 400 in Figure 4). Al so, edges of the scaled conposite tile
(e.g. 500 in Figure 5) could be positioned to match the edges of the
prototile @Aesgpp 464 &ﬂe\Eichtlhe prbtotier 6f pepsidd ere Suhhgdd & kgatieons for the
boundary p&',ﬂ})és, |Ig For ekargglz pg%res 4sHorw}vsFlc1 omposr)fe tile 500 made of
five of the same square shaped proiotile 400 in Figure 4. The five square
25  shaped prototiles of the compaosite tile 500 in Figure 5 are arranged to form a

cross resembling a '+’ sign.

At step 106, conceptually, the composite tile is scaled to a size matching
area of the determined prototile at step 102. More specifically, the composite
30 tile is scaled to a size that can overlay and match the total area of the
prototile (e.g. 400 in Figure 4) as closely as possibie or exactly. For example,
Figure 6 illustrates a tile 600 in the composite tile 500 of Figure 5 that is
scaled. Figure 6 also illustrates the scaled composite tile 500 in Figure 6
being rotated anti-clockwise to overlay and match the area of the prototile
35 400 in Figure 4 as closely as the shapes could be matched. Step 106
ensures that the composite tile 500 can replace the prototile 400 at a later
step, without any gaps between tiles or overiaps when the composite tile 500
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5 are located at the points where the edges and corners of the scal ed
conposite tile (e.g. 500 in Figure 6) intersect wth the edges and corners
of the prototile (e.g. 400 in Figure 4). It is appreciated that such

i ntersections between the scaled conposite tile (e.g. 500 in Figure 5) and
the prototile (e.g. 400 in Figure 4) are selectable as conposite tile
boundary pg %a ed Lﬁg gﬂt td 13 %Whth%ﬁ“thé' ?Her‘eowHﬁﬁeatHXre?&e ?eosnee pPLhgns for
boundary p0| arra I'a or conditions
descri bed Wffeﬁpp@fﬂ@cénd‘elctc@“m @ﬂﬂeorleptattwmerbeav@nf Lhef pnowtﬂe. apdrthexanpl e,
Figure 8 shousoditBeistal rebigapoesite tile 500 in Figure 6 laid 15 over the
prototile 400 in Figure with all the key boundary points nmarked out. The
key boundary points include prototile boundary points 800, reduced
prototite DodifRaYAP A ALY Byyesndhe grigiasl é’ZBdhﬁg%WOtBB'ierﬂtsSt%iozpr ototile
boundary pgiditse §86ucrbietiigosing Sofshriat e@ld: abd2y inmeFiged ®Uin it tsbgegor ners and

sid f th tQfi 4 d ts_,800 i wh th
20 scal ed CURBELPLLS 59 cthi0 ToTe ot (S orded Bef oraber a5P 1 HeP Pc ot i1 o 400.
Reduced prletrespdnsiblm)tcrnet@tanmngltrse 8@linafactecomdiches eded iretdereslépdbecause t hey
are boundayy, %Q;?br@tt:lﬁte'dq %‘Féﬁ ﬁfjtr@&mﬁf %Q‘?nﬁds‘tg m”bogg% Hﬁ@ﬂ&a' ns

prototiles t uce in size, ary points are
used f ¢ tWe‘sm%@'d@|tﬁ'%t°4@(ﬁre¢©mhe(ﬁ“%ﬁ'éﬁea)rféh%&r@wm%cat ed at each of the
four sharp 25 corners of the square shaped prototile 400. Four of which

are each | ocat ed | ocati on m u i des. of the
oot Bt Pegtiina Sk UEpale e B & pboFred R sl e ur o6,
t he reducethdmduded Vilepzendisa 8@260r i@ theskaddd oomhpaditet tiie S8arnme Flgneaéi ons on

each of thg Ehé’t?atg’(g iR HHALE e 8! ﬁﬁ&rea?%%\g’s e 58%@8"}60%&3@ sfte qﬂ%gbbisboundary

poi nts 800" ar e square s the five
squar e i i | Eigugr @ iqu@|0f«r@ﬁtheawr9t<:tweeﬂp&pfpﬂﬂgr%ép%ﬂheascaﬂ%cg@n@smwjat| on are

taken to bgyRirStiiHeS Patdhes tﬂ_é"Hf?ea éfﬁh@lptotomb%@ e&é&lyz%o%bé}t SomBr ked out
for the scal ed coné)foa te til %’H sui t abl e boundary

poi nts 80428R8 A0ReOTHP rtce!esk quﬂ@%ﬁ‘@e@ﬁ @Tte‘i%éut:?&% kg ¥EARISEe tile 500
i n Figure grovtild 4t)¢neTr|ﬂs Qatxtﬁrudbd A6 outside oft thieSarkaiod tiow @rotbiite 400riet oti | e 400.

Al the ing [secte 00|n e e..pr undary points
800 of therep?”?ogtl I%SD gTﬁrg %?a%ﬁ/& 'Eourga%répf trPe %r&yélsﬁ Qe%gon5| der ed
"sui t abd e" owxlaphiag veth thhmerialn@cpbﬂmmmslte UIEb@(JslelFeﬂnrecﬁ lagetavedal boundary

points to f&eaé@\j[}"ﬂrécfbdt é\%apzroasen ABLHAFEL R the SUMHLPRETRES mUd bB

i nformation on tions oundary points fromstep 110, prototile
boundary p®fastl¥ egpd- aI o) sel ect ed for each prototile (e.g. 400 in Figure 4)
of the conposite tile elther by a conputer or entered by a user in the case

f I I totil 10 incl ud
pr ot ot 1 & 8Ppi Ho: Boer Al B seaicet e Bl ey pbi 0 PrH R BB e
startipgy pka:mwvammet he)tqmriet(@tg | €0kirdiffgirechnto deterrdinkf errepusitpoliiat s. Each
prototile f\{e YoiRd! Blg. is902sPP bR sb8Sh Rl 8f whichfrglRibifR bBe perimeter

of each prot ot
used for a path starting point (also known as composite tile starting point)

and a path ending point (also known as composite tile ending point). The
composite tile starting point and the composite tile ending point are different

30 points. Each compaosite tile boundary point is a point residing at a location on
the perimeter of one of the prototiles (e.g. 400 in Figure 400) arranged to
form the scaled composite lile (e.g. 500 in Figure 5).

Step 110 is basically responsible for determining boundary points, which are
35 used in later steps. More specifically, the scaled composite tile {(e.g. 500 in
Figure 5) could be laid over the prototile (e.g. 400 in Figure 4) in a manner
such that the vertices of the scaled compesite tile {e.g. 500 in Figure 5)
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15In an electronic inplenentation, all the suitable boundary points for the
. conposite tile (e.g. 500 in Figure 5) and the prototile (e.g. 400 in Figure
4) could be highlighted for user selection or autonatically

sel ect ed/ suggested by a conputer. At step 112, the prototile (e.g. 400 in
Figure 4) is marked with a path and a directional arrow from one boundary
point to another boundary 20 point. Mre specifically, a first path is

created togdihdllie i tﬁ@lv@ﬂtc@d c@ﬁ@é @tdtbmeqb@r 40D Gn m;uaé @nﬁllsb hedggusot oti | e
endi ng poi n{ at step 110. |reﬁt|on fromthe

prototile 8 tie peRi 8PWP°?’E? ﬁ‘?e ep?o?@‘?tméé%'ﬁg %e Qd@q IJ?P polsr'lé YR direction

I s mar ked matahgtte ddgesiof dhal pratotitav(e.gdiddat mnﬁnglureow ) fwiveret pessfii@t ot i | e

SLarting pelflad cklie il bdan baual aon 2o hiadd i EBu/eoPOnSi bl e

dar ol nt’'s” an ectional pat eac prototile
(e.g. 490 are Fﬁogtﬁde all)theDD?iéﬁd hgrarthe hedassu A reerpRISnek “é%tﬁﬁ’éﬁdy sel ect ed

for use, t@&ﬁsoémym@qe@ BOE Gh m;ulré\%; @:ﬁs.@,e&thﬁ.tw@@a &f afBESRErspsot ot i | es
maki ng up the scal ed H&OSI te add nore

0
boundary pBenR@teliR (§at A é’bFQé"? &)fléﬂi? PPprteﬁ@tegir Wé’f‘@é%l’ﬂte@?ﬂ%ﬁ a or
condi ti Onsbd@ﬁeéhItbéckch&ﬁedforﬁbdslﬁertﬁée(é@mmm Figgter 8) hdd therprebstilapl e, with

regard to u |n amarke ot YV | i rectional
pat h 902 \/\F‘t% %& 'gf’ ﬁa?re W r%%;@%fs éog“r%)%&eé?% rom o(r&:fp {”% H@ 35 sel ect ed
prototibe ﬁmlrﬂ;i‘mi%rorpm nes 2Ppfahese options trhvmaindafy pdietspiapests lo@ 400 to

anot her Selmﬁ&tth%ﬂ i %Praggérﬁemomgﬁé >6r%Inaﬁ.o%%eé&nt?eds\ﬁﬁwnéfef;@rrda% prototile
boundary poi nts are determned at step 110. At step 114, the

mar ked profigHrs &1 taeraredelfiliech Figure 9) in step 112 is recorded as "marked

prototile N+1" where N is the previous nunber of marked prototiles. If

there is np Prev
Ph

zero, thus"PhEHEFR E‘%F%?&ﬂ“ﬂ”& téﬁﬁ'c?lgdrpg’%@c?sg% %5@%3‘”5%@%'?@91 NA!t Sst ep
116, arneasowdr thkeprowtiledOprirot-agure et wah gll BieOkaynbdiinglare pOiniss maateat ed by t he
path are ngfkede ey R0ARGaY dofhtd il diEIE Mot STRE BbOEEry pEintL R YeTucddl aW Ngs,
prototile boundary points 802 and suitable boundary points 804. prototile
boundary points 800 are points strategically marked out in the corners and
sides of the prototile 400. These boundary points 800 are poinis where the
20 scaled composite tile 500 intersects the perimeter of the prototile 400.
Reduced prototile boundary poinis 802 are considered “reduced” because
they are boundary poinis in the scaled composite tile 500, which contains
prototiles that are reduced in size. In this case, 8 boundary points are used
for the prototile 400. Four of which are each located at each of the four sharp
25 corners of the square shaped prototile 400. Four of which are each located at
a location midway of each of the four sides of the prototile 400.

With regard io the scaled composite tile 500 in Figure 6, the reduced
boundary points 802 are marked out at the same locations on each of the five
30 square tiles according to how the prototile boundary points 800 are marked
out on the square shaped prototile 400. As the five square tiles are joined,
any overiapping points at the same location are taken to be a single point.
Thus, in all, there are 28 points marked out for the scaled composite tile 500
in Figure 6.
35
The suitable boundary poinis 804 are the points of intersection of the scaled
composite tile 500 in Figure 6 with the prototile 400 when it is laid over the
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io |labels or shadings, for instance, in the case of two separated areas,
gray on one side of the path, and white on the other. It is noted that
anot her reason why the prototiles is nanmed with the word "narked" at step
114 is that the areas of the prototile would be narked at the present step
116. It is appreciated that a marked prototile for the purposes of the

present 1583 L4t! O GRY! i BER" Soih2kohBRePRBA LY | BenBRiigas mar ked

with different marki ngs and/or 1n oln and flo
directi onsbquﬂd@wb@éwsn%ﬂok@fdth@mmtoﬁite #80.aps é@lI@ﬂ&ééomWV ooips 896 i s not

linmted toarb%ntswaaeoofsmm@ ragsmeysazlus&@edtrttebsfenuameb@%m&% gf step 116
is to mark out different g[?gns uSIF%prlff erent markings on the tiles to

aid furt hearcu}'ﬁj(?@ég%&irﬁ@o’”lt—% usaehing 95egLmetreddiBws a first area 908
(shaded) and a second area 910 (non- shaded) of the marked prototile 900
residin cked whet her
the marge 6&% 09:Se| %‘% i Or;nggﬁlpl%h E t|oné fé,ég@%ngg?y B‘\D/%F Wa?qﬁri) ng symetry
Wt h itselﬂ&x\/neqtofulh@oma(mgmts WetEH&O aeleatgdéerp@acatmdtow teme 464tim (e.g. 902
|0 Figure s e Rbodischauid 154 LoRaAs bhendrast iy grrow i o

reversed. |n other words, rototil e.g. 900 in Figure
9), when tAe $AsekPhgs B'FCVW“? HF@'%’&%‘Ba‘E%eE“%rpém@WﬁpB@H’d&ﬂd R9iMt&ct i onal

arrow ¢ r aalued ar mwtneedtarwlpdmt esdl 4 pkdloitldeéﬂdlrfgabmaﬂ ‘rw kiodgise | f the
re,.9 as, reve

mar ked pro e q. u try, step
135 55 Folignee; gt AnpelreantbipliE  REt RS PITLEER FUTGreTh RS I8 bel ow

t he mar kecbfpmteobwr@a(swgnt B0® point Fegjding @)a doatsomon timperimeleemée nar ki ng
symmetry, dRe pTF@[Bh@d proceeds with step 132. It is appreciated that
checking of reverse marking symretry at step 118 is 35 optional and if

ski pped, all marked prototiles can sinply proceed to step 132. One benefit

for hayj ngnsaeridst@nics uﬁ@eﬁluhtademnamh@ombumoumay MRtk XoPQR& Or M st ep
132. Step 120 r reverse mar ked

prototile q°§”p&5§%? ?909 g‘iqslg‘: E’%ﬁgepgilég‘?}é'?%ﬁ%%”%geQhéo%ﬁ kK&¥afbas

separ at ed doyld he Highlightepafoh uaed selevibors bnguttintaictihopelettetisaghéord di rect i on

of the fi rtﬁ}oetl B@%BL{EW@%%JS?E ft-lﬁiepg Jté’t’ilg)e I ex&g ﬁ]EFigw kﬂqs K’?arrféco\wltﬁ)f 5 the

mar ked pro reverse marked
prototil e)a pathcangag éde@wnﬁbeﬁewufﬁ@ﬂ ©ohe mﬁ@armg@lﬂt le anpilek baurdsdrpur s,

drawi ngs, do?fhewﬁ:r@rsp&éméie\u@g% firBt {35\% sérﬁéﬂeéﬁﬁafnﬁttﬁé’ s@)éc%é?ﬁp&%the (e.g. 902
in Figure 9%él revers positions of the start endi ng boundary

poi nts of HLfEPI PEMNt WH’gFr@vB?oé?tH% ecnﬁé’gdp?'éblaf éFFpofW h h‘?jlf'Fsécqthﬁ%ll arr ow
det er m nedgwem stilep difsdiion |fmrrFtl@upsretoltme stmeg aomewemsqdomreke@b;@g ototile

orototi | o 00, e eRBeiibhds e g B ok aPRu IR R (he 11 r s
area 908 o‘fomltr@mrqzréejstprtmgmquhtéozulm@plo@tﬂ@en@xog@amtof t he second area 910

of the,qmarked prototile 400. The colour of a fourth area 1002 correspondi ng

to the second area 910 is the colour of the 15 first area 908 of the
mar ked proti6Pilllé iBaesransibieyifr dleterminieg dhe beudaiy ppinds 3e¢ gigciinaéct i onal

path 1006 semay aéacﬁq:rbfwlet tu gd4o<n aR Fl@.@é -ﬁ)n(bédéﬁmﬁgbb’ri EheabQ@ndTaQPZ isina
reverse directio B m tg recirl]on é r‘% 2 E ang . The
reversed & 850&3 ¥ 881PFted 18i0tPs, Ahefs My Bea-esd ?é@rﬁekt 8%‘ Fbtile 1'. 20
At step 134, marhed pentéddels prasingtupd he(sealpd @bpasiie Fleg(H06 i9)Figumel 5 be rever se

mar ked, pr t‘__)éeogt ftnfar ip%ﬂﬁs 'aRd Eh%reﬁ é‘sht)o fﬁﬁu?ﬁmte‘s”rg tgaﬁteﬁpcr?t@ﬁa gfe deemed to

be corrpl e at a oclate em are ach reverse nmarked
prototile C@Péé’ﬁ’éﬁdﬁwmﬁd mepkwtih tﬁfet%‘PP teFigute 11.0f step 114 is given a
25nane "reverse marked prototile N + 1"

For example, with regard to Figure 9, in a marked prototile 900, a curved first
directional path 902 with a directional arrow 912 is marked from gne of the

35  selected prototile boundary points 904 at a first corner of the prototile 400 io
another selected prototile boundary point 906 at a second corner. prototile
boundary points 904 and 906 are determined ai step 110.
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At step 120, the nmarked prototile created after going through step 116 is
deened to be conpleted and data associated with it is .stored. No reversed
mar ked prototile needs to be created at this step as it was determ ned that
30 the marked prototile has 180 degrees rotational symetry at step 118. It
is appreciated that in the prototile described with reference to Figure 9
has no reverse Marking Symmetry. An exanple of a prototile wth reverse

Mar ki ng Symmetry woul d be narked prototile 2 3100 in Figure 31. 35At step

eversed ot RGP (18 B rferk Broli [dlg" Bl Hu@nd) WRREs BoR e M ced
prototile (e@ogjedgg@ “marmcg@r@ogl)e Hﬁ-*st‘"&?rqg’@ is rtéeoﬁrééiéu%ltn@hﬂj of134 or 120
i's or A ed%ﬁiegoy%remt.té&e nstlﬁa.lé Bhd .@f%mnsrr@ﬁ%deml id E'er%t €Br éﬂﬁn piBaina of tge
e seh"ERDHS Sl kb bS8, 35T sl oo
0bt ai ned nprdigile prototile (e.g. 900 in Figure 9) of step 120, are stored at
step 122. At step 124, one or nore of the marked prototile (e.g. 900 in

Figure 9) and one or nore of the reverse marked prototile (e.g. 1000 in
Fi gure 10) Ahstepdrifaatped Otftwa‘ wearked prelokited(eckh rAf8IN tFéoure P séparited iyhe sane

shape, proj taﬁgﬁ ern?afrk 9P it i ahR %a(rkn@mtesce@ulééﬂ%rmmags'te tile

of step 10 re speC| , the scaled and narked prototileé of step 122
and théocolﬁbégiﬁﬁnﬂiaﬁﬁ‘glse(%r'%‘%ﬁf@ew te “eﬁf‘FﬁQHWRé"&pﬁﬁa&do@relaé gRYXep 122, or

the obtai ngee @’@l’ek&dh@rp@tfﬂtdnbaml(lﬁ &n tROBthien IFisghgted Matainotiedpedsth, and

previ ous mark pr qt if a referred. ta, S 114 a arranged to
forma 15 @Yﬁg‘ad p&%ﬂ@%l’? é'aB'tegt%'pre ?’8 mirfsg gﬁﬁleﬁll IiS thﬁ{ gl‘fre 11)
(al so knowarems ofarthe prowiifzosioutd bl earkddoat dhanpleegntontepl it k& 1thes conposite

tile of st 0 T, o e (e.
1102 and 1?@@%&'9“# tﬁerlte%ll érﬂegl %I&&V&)fé’ro@gr I@F‘%’Sg? Qfmgél ii"ee‘°’[="'|”‘]4oo(i W
Fi gure '38) Hesaripgon WéU@h'aé@a@nﬂ‘aéf%pﬂ%@té? fefeead ”@t”é%i ;“L’GQ G“f\"‘?J'famexarrpl e, in

the manner pgiiggd Hﬁd@pm@%ﬁ@maﬁ Bolihdapy PBMtd anéflflawrcﬁ»fe@uorﬂéhﬁa\féawé@d conposi te
tile (e.g. 1102 and }/ dvmththefollovmng

ar r angenenfagd gyt dt d“f‘ B(PBF?cﬁ'attg‘gﬁgat s eWﬁ]Gt r‘%f”@? é' ngtt(‘i’ e MPGo%exanpl es
1140 and 1#akings Hisguysed kraindThe gurpes of $tept hs ar toangdnmntdiffaretteri a or

diti d h.
o one gy O LURS RS ERREORR L0 e TR B s AP 1
1104 i noFi gxareplel Figshe @l shows andirs resea WIOBH shaded) ravd ﬁe@f@t anegi Hi@ p0| nt of

the prototild-shaded) of the marked prototiie 900 residing on both sides of the path
902.

At step 118, it is checked whether the marked prototile {e.g. 900 in Figure 9)

25 has reverse marking symmetry with itself when the markings in the areas
separated by the path (e.g. 902 in Figure 9) are reversed and the direction of
the directional arrow is reversed. in other words, whether the marked
prototile (e.g. 900 in Figure 9), when the markings or in this case iones are
swapped and directional arrow direction reversed, would result in identical

30 markings. If the marked prototile (e.9. 900 in Figure 9) has reverse marking
symmetry, step 132 as follows is omitted and the method proceeds with step
120 below. If the marked prototile {e.g. 800 in Figure 9) does not have
reverse marking symmetry, the method proceeds with step 132. 1t is
appreciated that checking of reverse marking symmetry at step 118 is

35 optional and if skipped, all marked prototiles can simply proceed to step 132.
One benefit for having step 118 is to cut down on computing required to
perform step 132. Step 120 requires lesser compuiing.
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30 (e.g. 904 in Figure 9) and the conposite tile ending point of the scaled
conposite tile (e.g. 1106 in Figure 11) should be matched with the
prototile ending point of the prototile (e.g. 906 in Figure 9). 2) A
second path (e.g. 1160 in Figure 11) is forned to run fromthe conposite
35tile starting point of the marked conposite tile (e.g. 1104 in Figure 11)
to the conposite tile ending point of the marked conposite tile (e.g. 1106

in Figure 11). The second path ( %; 1160 in Figure 11) is formed by
j oi ni ng th@t %tﬁ%h‘@?’d%é?"%%% ks RFHE’ e Fratedriy TreRIEG the AIBKINP® and t he

one o(rj Mor ¢h mewa;}mea am"als@éppura@écpmy tre, ﬁr?lry@bthraagfréwsndgm@&tmncg ipé the paL hs
joined to formthe s n_Figure re dir ctlng t he
second patfo“( g]r%ctlogloﬁ F'f’?? Q‘u&‘@’ %f?e chltgr fiRETee g{all% Ve(ff)‘ﬁﬂé’ ite tile
endi ng oithe riwked pidtotlei (e.d=i Worie Aighre 9B)al§'d1@nwreas refershenamaet ed

conposi te rb{oﬁla%m&&ﬁ?ﬁe\,@%@ ORGBHEN o Srelved 40 ENafHYsS 11) bel ng

Jmarked wt he 'sane marki ngs as e respective areas éeparat ed by
t he path dfbelper shadipgs Hoing Q’fﬁ?ﬁ(é@P%?’@ﬂdﬂ ihe rath l(%é %Q?e'rb'F'gHWr%) reverse

mar ked pr oeQédsIng. theﬁbSIEa@onhetskaen@@bh@eﬁ&h@bagn&éwpmfeoéudst@@a h2(e.g. 1160
in Figure wth Db dar Qi nt.s other than the

11% are. notn o nta& A é {11
prototil e FLVPRYGEE ‘P'retc of o fexydee H”"I"il GUPY teuipe f’b?tﬁf’l ~endi ng
poi nt (ce. gﬁg%Gm nhcﬁmglar ev8)sedf mbitked rrsioditt it 9@0 pf teotridrieed piofotde eas with

the same eg’\ﬂ§ur%”4 Feih?r?gve%ecmﬁ ’Eﬂ%rﬁgﬂs@ﬁﬁé@tth%%oﬁgg tDgpppe or nore

reverse nmar ot ot hat™ are arrange rked conposite
tile (e.g. argad@%ﬁar@m@dm L] T@Qrféﬁ‘»tl@_")%aaﬂo@ efrthanersied eraieiie 460 idne anot her.

The fol | owhBGoldut BF iHePdRBnk e b BF BHinOMArket griotif: 40th e nBRGIRH ogOMposi te
tile a fourth area 1002 corresponding to the second area 910 is the colour of the
15 first area 908 of the marked prototile 900 in Figure 9. The direction of a
second directional path 1006 separating the third area 1004 and the fourth
area 1002 is in a reverse direction from the direction of the path 902 in
Figure 9. The reversed marked protetile 1000 is named as ‘reverse marked
prototile 1.
20
At step 134, the marked prototile {(e.g. 900 in Figure 9) and the reverse
marked prototile (e.g. 1000 in Figure 10) created at step 132 are deemed to
be completed and data associated with them are stored. Each reverse
marked prototile created for a marked prototile N + 1 of step 114 is given a
25 name “reverse marked prototile N + 17.

At step 120, the marked prototile created after going through step 116 is
deemed to be completed and data associated with it is .stored. No reversed
marked prototile needs to be created at this step as it was determined that

30 the marked prototile has 180 degrees rotational symmetry at step 118. it is
appreciated that in the prototile described with reference to Figure 9 has no
reverse Marking Symmetry. An example of a protiotile with reverse Marking
Symmetry would be marked prototile 2 3100 in Figure 31.

35 At step 122, the marked prototile (e.g. 900 in Figure 9) and the

corresponding reversed marked prototile {e.g. 1000 in Figure 10}, or the
obtained marked prototile (e.g. 900 in Figure 9) of step 120, recorded at step
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1102 is to be formed using three scaled and narked prototile 1100 and two

. 25 correspondi ng reversed scal ed and narked prototile 1110 in the case of
exanpl e 1140. In the case of exanple 1150, the other narked conposite tile
1112 is to be formed using two scal ed and marked prototile 1100 and three
correspondi ng reversed scal ed and marked prototile 1110. It is appreciated
that the marked conposite tile 1112 is the correspondi ng reverse version of
30 the mar ked ocdRPasspt are s¢aded bp2he pealinbdretonrecopdgst it ep [168. Bakk 3

corr eSpO”dbPQhé eé’c%re%e amﬁoh%trkéoe%r%ﬁ@ hé?be H1@of ff rﬁléJ}e TR kad gRMPosite
tile 1102 and 1112, it preci at ed and the other steps

subsequent PV”F%P&HF'HQ fﬁberf’%d §?%E}d 204 n‘(quﬁeq Woé‘“ﬂgé%g i3 iadfieweiMe order,

steps 116, oﬁth% obt@Red Mdkansholadiy (a/@0d ihaigurbas bt kRPED, iy stugly 3 tinmes to
35 generatet ggg%otiles naned "marked prototile 1", "marked prototile 2",
and mar kel t? t6file 3" and their correspondi ng reverse prototiles,

. reverse- marked prototile 1", "reverse marked prototile 2", and "reverse

mar ked pr I I d have
carried ouéag g{:étpl ﬁzeﬁ ogﬁdd}srtﬁ%% (?L’Otg wou eﬁ %gt&gﬁlgqﬁzg tjgﬁ)ﬂ 'ﬁrﬁg%\nﬁ%%he details
of steps 1926 ®idNAREOWHE! EPVBF:SGdE‘@Hﬁde@tqt&Q é?g ‘ﬂt@@os'ﬂa‘%éur&nbo)sﬂ@e of the

nar ked COWHﬂﬁhéé%i td 1@® almk@meorﬁééﬁtel ﬁle%dmﬂgafhetélanﬁé]%:&ﬁhaﬁﬁol@fuet he scal ed
S5conposite ti condi tion

Por Py airendaasitng” RawcBe pRBIG et 1S £Rports iRl SEpstd oo g
(exanpl e 1lipdiifidadyhave istsledi medt inaniedd pablotilel 08f (se@nptz 44d0)heor 1118

le 1 0
(ool e LEerFoRGCigyRol L84 g RARBEGRIGS L1088, o 1Ohe,' 2,
posi tion agbitair@dsmamﬁngomtm&agy9%|!thlngé3t)mmwozm ANGEPEAMIRUS)) of t he

mar ked pr Ohﬁ‘%lléoepf?;totﬁé§plf]a¥@ réﬁa%e tbS.nastfaHrﬁmearé:@ﬂqh@éanoff@rrmaa final
scal ed and marked prototile 112 exagP 40) 136 (exanple 1150)

to havéSit NEgAANTRASHP Pﬁ%ﬁ?ﬂ‘%@ﬂo%%&&ﬁ%ﬂ %1%553“8%“1 22‘50(’%5?%?&% 1150)
rligg)ect [ vehm%nidwg:cmtteame g ek é}ﬁm’m ,Nneliibtheecomiiste tilel0) sep 1111)16d( exanpl e
res Ctl Cat the,s ne 0si.ti.on gunaar
vornt 1 oontd Bn g0 it dbe o Eupa Taahihe 4P (78, ifz &g TERR 115 20

| ndi vi dual Figiureett) ierizén q@adh\eer@fpmtuellq)feog .00l insigure t4h daving Itrmjsraﬂnepom te
tiles 1102,and;ll 12d rﬁurFe%q‘éJtrﬁth 2befo %xﬁ%%b@nﬂ W@Z&M ghked to

forn1respect|ve resul tant ad 0|ne an eac of the
di r ect i2BnaFo@pPeLiRstilei S0 '%FI%‘\V\% 6 |le€ @Meprpqmwﬁe g (8- tHA2i 30 vi dual

paths are 1282 trOFBaredP1)Nsitd Bbel farrAedlinith thé BIcWAVRBAENddMRerf Ichitdriangr poi nt
(i.e. a point_ .like the startlng boundary point 904 in Figure 9) of an

adj acent pFBid¥91% in the nmarked conposite tiles 1102 and 1112. In this
case, the respective adjoined paths 1160 and 1162 begins fromthe

directional path 1108 of the first scaled and_marked prototile 1124
(exanpl e 1!‘&8‘9 refgrenaeslp t*‘@x%?p?)@”ﬂ%j 140304 ééﬁ%d'ﬂ ﬂﬂé!r? 11 targwsiowner ough the

di rect i;enab, pat Bﬁamjenﬁérﬂ dritéred GEdbRdiBorscas eslicandaBekrdeProtedkilees 1128,
an mpl e or , an exanpl e
1130 and 1?@%%%& | 14%3{: 1138, 1144 and 1142 ( | e 1150)

respective '8 5qerlipd he directional path 1120 of the final scal ed
and marked prototile 1126 (exanple 1140) or 1136 (exanple 1150)

respecti VeH}'The composite tile starting point of the marked composiie tile (e.g. 1104 in
Figure 11) shouid be matched with the prototile starting point of the prototile
30 {e.g. 904 in Figure 9) and the composite tile ending point of the scaled
composite tile (e.g. 1106 in Figure 11) should be maiched with the prototile

ending point of the prototile (e.g. 906 in Figure 9).

2} A second path (e.g. 1160 in Figure 11) is formed to run from the composite

35 tile starting point of the marked composite tile {e.g. 1104 in Figure 11) to the
composite tile ending point of the marked compaosite tile (e.g. 1106 in Figure
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35 Each of the respective adjoined paths 1160 and 1162 is to divide the

mar ked conposite tiles 1102 and 1112 such that all portions on one side of
the adjoined paths 1160 and 1162 respectively is nmarked i.e. coloured,

| abel ed, drawn or shaded in one way and the other portions on the other
side is to be marked in another way. Furthernore, the marking schene of the

marked compgsithe §ddoR8 PakRZeadi bl Shawé di 19€8eforhby %tdimﬁ% ttﬁltl Oof TL hf
an . a

marking 5 sche of the respective narke rototile 1

o 00 i ETSGET PR A T HalP ekt PRUGIBAEOTEI €79 BLAIER on ono

si de of i teveiseanirikedarotpiithand thgy Ayw idiveciid raust tha attejoireaeis thahf on t he

ot her sid f Lk ect| . ' ite in r rrespondi ng
mar ked co%gsﬁefggﬁq ﬂ%ﬂ@ %ﬁgggl"ﬁs)?dg"eréapﬁ%% ﬁlr%c{ﬂgﬁf}b%é?c%ﬁrﬁaﬁggﬁ ed on one
si de of5 it 516AdNdiigied 110de terotnainalt thracdmpdsiteHide padkedotttpasiliestil e and
white in ifhsigpuan).half on the other side of the adjoined directional path.
Wth reference to ):i gure 11, the marked conposite tile 1102 has all

di sj oi ned portions 1156 on one side of the adjoined path 1160 uniformy
shaded. Th®) Thibareas enthatrhaRe®koinpesiy Wk Gbpaated By tHassedBAk pathqenposite tiles

cor r eopond| W8 Tavar et atsife frated Wl RE e etRmes el B navdre ina
manner ensmaikaegd areagt sefreatad) i thedbadavhtheldd) oantrd h8kew ptadotde wr de t he
mar ked COr‘iﬂ@%inte%rtni(drﬁe\ﬂe?-é@m%ﬂ%d_]plr&%t‘}@.t h a marki ng schene for the

respective portion(s) as zo nentioned above. The marked conposite tiles
1102 and 1112 are to be arranged such that none of their directional paths

i ntersect #gdthaiieh@paihbesrmidd tHedRbhE phino@.2CIa80In Whgie i Ny & Mk nore
di recti onal '%ﬁ h b{ha ch fromtEﬁe ilam? bqun a{# %Sp?l nt. If this happens,
Che L1 o aProimats BYRsay pBno o teh it bl oA el B g point (20
15 904 in Figure 9) and prototile ending point {e.g. 906 in Figure 9) of the
respective prototile.

5} Areas with the same markings on the one or more marked prototile and
the one or more reverse marked prototile that are arranged to form the

20 marked composite tile (e.g. 1102 and 1112 in Figure 11) are arranged io
contact cne another.

The following illustrates the preceding 5 criteria. The marked composite tile
1102 is to be formed using three scaled and marked prototile 1100 and two
25 corresponding reversed scaled and marked protoiile 1110 in the case of
example 1140. In the case of exampie 1150, the other marked composite tile
1112 is to be formed using fwo scaled and marked prototile 1100 and three
corresponding reversed scaled and marked prototile 1110. It is appreciated
that the marked composite tile 1112 is the corresponding reverse version of
30 the marked composite tile 1102. As there are 3 prototiles and 3
corresponding reverse prolotiles used here to form the marked composite tile
1102 and 1112, it is appreciated that steps 114 and the other steps
subsequently leading up 1o step 124 (in this case, in respective order, steps
116, 118, 132, 134 and 122) would have been {coped through 3 times o
35 generate 3 prototiles named “marked prototile 17, “marked prototile 2", and
“marked prototile 3” and their corresponding reverse prototiles, “reverse
marked prototile 17, “reverse marked prototile 2”7, and “reverse marked
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After the marked conposite tiles 1102 and 1112 are arranged and nani pul at ed
- in the manner descri bed, each of the nmarked conposite tiles 301102 and 1112
are provided with a nanme called "conposite tile". Figure 12 illustrates
what has not fulfilled the arrangenment criteria or conditions described
with reference to Figure 11. 35There are two negative exanples 1240
(non-conpliant marked prototile 1 Step 1; "non-conpliant” indicating

non- conpl i pnotailevBt. 7 hishals@ameang dmad rstepsr 1 24earidal 28 wod diave oasiedesit 8i bed with

refer ence fieblliiol Ko ABTER0 doR8niouGR TR Fho HEUAE P B ked Prototile

1 Step 1; "no I'Tance Wt e arr angement
criteria o@n%dﬁél Wpé'ﬁsbele%&ﬁcr%% 'Wief hTP@f@‘r@@ﬁcénq ¢irg @iride1mprked Fi gure 12,

t he mar kedsgippadsi tikst hig2 1402 1n$2f@r amhausmngqé haps abieehaandamar ked
prototile 1200 and t hree or rFe%LB gg reversed scal ed and marked
8 reSiEp

prototiie ‘iozr‘fl@”i'ﬁtﬂ%ée% g 4160and t he other marked conposite
tile 1212 is formed using one scaled and narked prototile 1200 and three

cor espondiier £V LRGSRl oS R LRk e BOLS bl Iz el hRaBase of

exanple 12 Apeand Size B osSite 202 and
1212 is sim4Q@rort b1&4hé9xghmtfe1d>50tWeh@@aitedilrE@bmﬁbamﬂneﬁﬂBI (ex¢replg. 500 in

Figure 6) pfg Oﬁto‘?ﬁﬂégexamb% ‘?15@ r@zﬁécﬁuﬁély%&@ ﬁd’fr@ﬁda SBhiChditol@ul | e 1224

(exanpl e 1240) or (exampl e having 1ts directional path 1208

(exanpl'® 1@585“91?1 1380 gor( ék‘aﬁrb@’@”ﬂ%dﬂ 58} é‘?stpieﬁtj"qﬂf orAed ehihg ﬁamﬁou nt 1204

(exanpl e lﬁémt)oromshaé%tarlﬁg(mmalrﬁ pbiddb0gcdtivat (J0g InoERued Rtoittne sane
position as k 'T% t ary point location (904 in Figure 9) of the
mar ked prot8f set % Therels no violation to the position

requi rement of the starting p0| nt of the directional path 1208 (exanple

1240) or 1 her. | n|ahLbked
pr ot thl | e ?%%gﬂieégy tl’?er %é%lonﬁ& %fﬁwﬂ Z;g:(ge@'d?ﬁi rzr%g?édeg(/c{%r}%l ts directional
path 1220 (e¥REWS &14049) 15636 i@@ﬂ‘lﬂd%k‘d ©o ﬂé%)tse‘fﬂ'lfﬁcﬁgﬂ%{tp%h d28i ng poi nt
1206 (exanpxambRA)4®rorl 2t (Swaipmd a1$6i59ésptebﬁuew %nhmgaéteéin @hdinge sanme

t t | t 9 f th
ﬁgflkeijogr g’?‘?}?{]ﬁ&g?l 4 %1g&r %’hgﬂe& am Iﬂgg% rcﬁsﬁ?‘?tﬂ’ﬁﬁ’o%u?tﬁg %tegw rer?ent S
for the fiihelsasoabesitiands ther &eting botmmdary eoibp Reafiex #4908 @ Aigd@)9)asf 1236

(example 1 l,ation to the position requirement of the
endi ng p0| %‘?%?r@ﬁgkﬁo{rﬂégﬂggﬁ’ qupath 1220 (exanple 1240) or 1222 (exanple

1250) .
Individual directional paths of the prototiles in the marked composite iiles

1102 and 1112 is required to be joined and continuously linked to form
respective resultant adjoined paths 1160 and 1162, and each of the
directional arrows (i.e. arrows like 912 in Figure 9) of the individual paths are

25 to be pointing in a direction towards the starting point {i.e. a point like the
starting boundary point 904 in Figure 9) of an adjacent prototile in the
marked composite tiles 1102 and 1112. In this case, the respective adjoined
paths 1160 and 1162 begins from the directional path 1108 of the first scaled
and marked prototile 1124 (example 1140) or 1134 (example 1150}

30 respectively, flows through the directional paths of the intermediate scaled
and marked prototiles 1128, 1130 and 1132 (example 1140) or 1138, 1144
and 1142 (example 1150) respectively, and ends with the directional path
1120 of the final scaled and marked prototiie 1126 {example 1140) or 1136
(example 1150) respectively.

35
Each of the respective adjoined paths 1160 and 1162 is to divide the marked
composite tiles 1102 and 1112 such that all portions on one side of the
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30Unl i ke the marked conposite tiles 1102 and 1112 in Figure 11, the
resultant path 1268 of the narked conposite prototile 1202 formed by the
directional paths of the first scaled and marked prototile 1224 (exanple
1240), the final scaled and marked prototile 1226 (exanple 1240) and the
i nternedi ate scal ed and marked prototiles 1228, 1230 and 1232 (exanple

1240) of t .ngépaﬁqrskﬂ%o%qmppﬁezt@sbe&tﬁle%@%%sdnet caemeldnméfédy l'inked. A
protot|Ie130|nthe mar ked %OSItetl 1202 | ocat ed bet ween a

prototile ¥3¥1 F sNefRd Retietie BB 2188t PIrEON28 tinBthah8idRd? 1HPBt oti | e 1228
in the rrarrkmtedqanamﬁmérewhy | _uriiz0Rotes OB @atkady Scedmd atthé trsaed ect i onal

1554 Lo o QrHsTe S L8 g A4 ShoPILOBRTHYE RtawhBbE of B e Bt onal ©
pat h 1264 sshemieobiilta gesnestile 28arked nyyptatienkad0 aanda 1hd@ndasl ipolont 1260 to

t he direct; t r I reference
to the reslhlﬁtag(jfﬁ Hgtgh J&ég %ﬁfa&dgﬁﬁ%@f%&%@ngéé%a i ép@%gﬁe\é%ﬁ Ff es 1202 and

1112 respetitaciiens) paérh@ngré‘f/ ip igaleuER0f dBe Iaws haéfs?jbiﬁei dbenaidRed Bdnposi te

tiles 110%imdordal Jpath i ahhavi rallonnrtaetdaa@swﬂl@m@rm tdmpdige t4§ portions
on one S|deugf the resultan es.not fulfil the

requi rementOB? 29 PSoYEY ofis'ts oHpB‘?{ehg'?g‘écag?ngﬁ U Si(ﬂ’eaf 3&%‘“?\'89? ng a mark
di fferent dircotivtdi@attaoikthagaokectdmpariteitinsndowhitbé it lever iadendhe t he

adj oi ned ; i her hiked conposite tile 1202, the
prototi l egﬁﬁ%ﬂ@?z@%,%@' dgan ?gi’l aIllr(e not oriented correctly to create
an adjoined 15 path dividing two sides with different marking. Moreover,
for the ”BNKﬁ!(ﬂef@meg%Fiiguﬁ'éHﬂ? thalaarké@@omabéusé t% 139@th§1 a@nkipmeked

prototile 1200 an corresp revers C {? rked ototile 1210
ot 11 gt TSR P ROt 6 AN QOSHRR RO SO RGHrEn 7% ot he
mar kedisconp@stdiontaf ltikee ﬁhﬂiﬂ(ﬁsies in the nearkesh gedpsiehiléhat 02 hnee 1t aedt i onal

pat hs 1258[h?]31‘|%?$ cﬁnﬂelgcépedbﬁﬁﬁ'ﬁar;(égrﬁﬁgg S?f%sgﬂgqqgr%/%%%égl&id!& 62. This

does not he requi r enen han cti onal
pat hs br anéreragd fsealaf tane mayked tpmmhﬂarwlﬂdpmse FgRefenentry 9wgkNg o Figure 1,

at step 1%ﬁat ie é<§0|ﬁl@§%% Wﬁﬁd ﬁ@@ vﬂfui@ﬂ@%emb rﬁéﬂkb@rdo%ﬁ%itéond' tions
set out in ste be achi e fﬂbﬁ] out through c uter software

execut ed Jg‘?ﬁ‘né éﬂﬂﬂdﬂ%rw'thd?ﬁaé“'éﬁtscg‘é%l eoWép%ﬂHep‘écFH?ﬂé A®ns can be
t est edzdt 0 mettidngdwsidevder the arrangenment criteria or conditions can be
achi eved. 30 After running through the different conbinations and
pernutations at step 126, if any of the arrangenent criteria or conditions
still canndte berkfed tompedite tesddP@darehd! ke de preoaranded ¢lichethaprototil e

lrlg?olt |n| g' r?a?ﬁ%eoflﬂrgegag‘i?éid%nélh&t%r:ﬁt%?é?e%ﬂ%mgoﬁee\é%%ﬁ R& ahetsang, mar ked
P occurs' wrﬁ)en three or more directional paths branch from the same boundary
25 point. If this happens, the tile arrangement effect to be achieved would be

lost.

After the marked composite tiles 1102 and 1112 "are arranged and
manipulated in the manner described, each of the marked compaosite tiles
30 1102 and 1112 are provided with a name called “ composite tile”.

Figure 12 illustrates what has not fulfilled the arrangement criteria or
conditions described with reference to Figure 11.

35 There are two negative examples 1240 (non-compliant marked prototile 1
Step 1; “non-compliant” indicating non-compliance with the arrangement
criteria or conditions described with reference to Figure 11) and 1250 (non-
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35 Figure 11) is/are added to try and resolve the criteria non-conpliance
at step 136. Alternatively or by choice of a user, in addition to or in

pl ace of adding a scaled and narked prototile (i.e. prototile 1100 in
Figure 11) and the corresponding reversed scaled and nmarked prototile
(i.e. prototile 1110 in Figure 11), new boundary points may be sel ected and
additional directional paths may be added to resolve the criteria

non- conpl imﬁianFoeveirs&;marKael prototiso reStea d e Snonhameplish® ibdisatingshape of t he
prototile mﬂ i gngl e t a pexhaust ed
when |inkin B"JS?\%a‘P’hﬁ g{éntagpapgé'ﬂgrbat gﬁgéj %? b%{b‘;ﬁ% Eehggtﬁfrweﬁ@nt criteria
or condi tiGiyente t¢ @U"éaé@ ing figaieRli 112 dh%lmwe@mWSﬁattHe rﬁf%@2blé mar ked out

in one of fohfed rubm@qwbagcaréeo;rmtmhﬂ@d pkOtiletoott &R thdks torrdgohainged, the
prototile namna step ent stﬁs Ieadln up to step
f

e ool ¢ BaelsaHsen Rl anorRedkef dtotont [2EBARS Sare ol Braada 17A0GHE mor o
Scal ed andiheatherdn ket @bimpesitwatie el ped fdroneti uisfrgl orteheatyd @anpeerey criteri a

o1 Sondi {1 % Ta881L5a GASE HNELS B EP b IRol Scb B HhablBESRY 4, Pe @

| east one previous nar roto en st d after
step 136, Vdilkin itke tqa@eoqfeexamnlef*eaﬂoedﬂteheh@ei Bedi size edtthat matkeg 126. If it

turns out thatoRk! HREN 2BEENBRAL 1855 LGr LighiRF SO ts'hQ &r%‘ Wehieh! ed, at

step 128, data of each scal ed and narked prot otil I.e. prototile 1100 or
1110 i P zocthgqﬂié te fe- @ oo 8iFiy! e 1fé OhdieRed 0 corrp05| te t| le (i.e. prototile
1102 or 1112 in Figure 11) is stored and a name "conposite tile B (Step 1)"

i's given, ere B is.,a reference nu I toth S ng scal ed
andgnar ked¥\€err8t'8t5} ?'rSt Se fegparfpmrag?egrm OIt%tﬁ’ %%T‘ Ff%ﬂp f%'rqg cﬁt@% tlgon of the
steps carr{egdmolet 1290)Fhgun@dtsldirantidndiBpatd 206 vexaatpla 12dbked dBposite
tile. The @ou Pﬁee@éo%p?s?aﬁnh?ﬁm?@% étérn%g doritd B4 (%QE'mp {%t)stﬁo,rgqq scal ed and

mar ked pro es conposin mar ked ‘conposite ti ave fulfilled
t he ar fangexamplectdiOeina i O@Eﬁ‘i’d@ttlihérﬁ@meF@ﬂS’tMﬁ'sQ%W@eStaﬂmg@%B@ﬂlféd and

mar ked pr og@ifi loBatidr (904 .ﬂ%re %61thelar%8ked1§r3%tﬁé"6f ditbg2 1ef Theauke 11) with

names (naned at .ste prototile
o mar kP &Piﬂﬂap.tﬁ Ineyposil reRlihmeRt TR SBROPBOT PbUTE IO eucr e

mar ked pr opathi1l268 28xaamme 124Q) drd 2¢ 8rfpeseple He5mmr ked conposite tile (i.e
1102 of Figure 11), t he new nanes gi ven at step 128 woul d be "conposite
tlle 1 (Step 1)", "conposite tile 2 (Step 1)", "conposite tile 3 (Step 1)"
" conpod? t eTl’erBeSZE. (isnlegealed' anthenarkashpudotite 1226 derangeelR4D) orri@Sect i vel y.

|t s apprashabRd 1bEAt AN issuldchBhe PaRCRR) eakkidSand) eRting the step

and tile nunmber could al so oVvi ste , the mar ked conposite
(e of Cstipampls T£0) Badii ¥ e aneing Poirin e (Sxariets: 128Rpot a0t | | 6 Set

(Step 1)" @xampl (R31¢RhacEERodanst Q’ﬁthen@rﬁélﬁbsmtﬁn bs tite &ﬁtﬁmﬁlﬂoﬁhbidyng t he
et (St op gt okt 3t 8 M e rAptnd SRRl B SR TBOP R ke | ©
prototkie matv?olattml adithey r@quiremeetmmrkt@d fmabtsoaiekiesndw@dkecb pewintiese the
mar ked co nﬁ?H 'Iee1Q«iO)S&reEZ%z%xla@Sgiméé‘{ﬁdTﬂél%t Rtad %wffeﬁfdn el NCl ude

bot h nar ke ever sed I nst ance, scal ed and
mar ked pr o@Qﬂtiqf’e§e‘€lﬂ'r9é“e“112f4 the 1ergling) pmdnt szﬁgbea%p%@e@l @ﬁ”Fl’@ﬁPe 11) with

nanes (nan@dambies’ﬁz&m;‘uoﬂlé2@(é§aﬂq§1®125mr ked prototile 1", "marked 10
prototlle 2", "marked prototile 3", "reverse marked prototlle 1" and

‘reverse marked prototile 2" are part of the "marked prototile set” used to
conposeo t hénliker the dnareeg aempesita liles (1102 .ant 12206 Frauwgerie, fHb) restiiattep 128.

path 1268 of the marked composite prototile 1202 formed by the directional
paths of the first scaled and marked prototile 1224 (example 1240), the final
scaled and marked protoiile 1226 (example 1240) and the intermediate
scaled and marked prototiles 1228, 1230 and 1232 (exampie 1240) of the
35 marked composite tile 1202 are not continuously linked. A prototile 1230 in
the marked composite tile 1202 located between a proiotile 1224 in the
marked composite tile 1202 and another prototile 1228 in the marked
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Wth reference to Figure 2, there is provided a flowhart 200 illustrating
an 15 iterative process for deflation of the nmarked conposite tile set
(Step 1) as described with reference to Figure 1 to generate a larger tile
set with a desired tile arrangenent. Figures 13 to 17 illustrate the

defl ation process. Following fromstep 130 of Figure 1, at step 202,

data of thRempoBitd ek ZQ@E%%‘%ubhl@dSﬁIc'h ih%t %O&Ifécﬂgnét%atlﬁ)ﬁ%gs%ﬁga At step
204, every sce}led ade rrarke%{_%éo otj| ane as rototlleN+1|n

step 128 GWaiTm Ukng & dirggy aa%kzﬁ’a ﬁ%ﬁ R@@tﬁ%ﬁﬁ%‘s dirpetondbt (Step N +
1) from stpaph 138 dhike pretotidu@ad Aldb, aicditeztibyaitdaeh seed bnmef protadite of step 108

25 1 i 9o de nBLTHST UL Souhbo D B5 esn 6y HRRIGHLANN TRE R rever se

prototile narred as reverse step aced with a
correspondhmgdlﬂwérm@aﬂieak%@d conposite tile set (St ep N + 1) that is
reduced in scale by the scaling factor of step 108 in Figure 1. The
Jeversed marked conposite tile set (Step is the correspondi ng

reverse velViEh miersost ia He fﬁﬁ‘i"l@é’&l%‘@ﬁﬂ@@? @édﬂ?m °§E¥le &tked cRMPogife t hat i s
creat ed afiiey 1 RethdlBO2 Mbpstiivbe, e daasRndivilekes r@h@é‘cﬂve mhgkemmr ked

t til (S N i, t ed ht t 1 | f th
S oahoet | veomngpats birs ki Bnd ghaiBieohe Bt haReRlin AiBeai4ind MR MR 0 ned pat h
(e.g. ml6@ortionki gueee klde of thteheesBBamr adds d@AP asidt B2410. ITén$elbe:{ 8bep N + 1)
are best mhﬁ{ﬁ%%%%nérﬁ%f aﬂ%trt'io% d?ﬁfoﬁé‘ﬁbé%‘fr%nca% |ca%twal6ﬁg $r shaded

portion in spec mar ked
conposi t e Markedifesent éf@é’fb the ﬂqr)"”ér‘)fr éUé?Oé@ﬂ?aPketBechﬁﬁfoﬁdleeOft the set (Step

E + 1% Ihs a@[dnﬁiﬁﬁﬁhslﬂ@ﬁfhdrh@?e I;ﬁ%%eshtaﬂ{feldﬂﬂ) it@ b r@zb@rémg@wn@plt ntvavoulﬂ
e mat che e._r ecC e starti.n n I n naar S O eacC
espoct v BB toskrarp i BT osaty Rt eh ALy The

starting aath elnnﬁm@ tvousides yw@orﬂfn‘lesertbfm&rhmgrrﬂﬂ&edverorfmmet endrkéce set (Step

N+ 1) i fi 1160
N D) o JTpHRTE A8 141, P by e ey R ongi (0
1104 in FngUﬁépmngaweﬁﬂﬁsSQ%G .anmrmer!ﬁeﬁ miotaile 1219 is ewpeataht el y.

creating the required marking.

20  In addition, for the marked composite tile 1202, it is arranged such that three
directional paths 1258, 1272 and 1220 branch from the same boundary point
1262. This doses not fulfill the requirement for having less than three
directional paths branching from the same boundary point.

25 Referring back to Figure 1, at step 126, it is checked whether the
arrangement criteria or conditions set out in step 124 can be achieved.
Carrying out through computer software executed using a computer, different
combinations and permutations can be tested to verify whether the
arrangement criteria or conditions can be achieved.

30
After running through the different combinations and permutations at step
126, if any of the arrangement criferia or conditions still cannot be fulfilled, a
scaled and marked prototile (i.e. prototile 1100 in Figure 11) and/or the
corresponding reversed scaled and marked prototile {i.e. prototile 1110 in

35  Figure 11) is/are added to try and resolve the criteria non-compliance at step
136. Alternatively or by choice of a user, in addition to or in place of adding a
scaled and marked prototile (i.e. prototile 1100 in Figure 11) and the
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10 Figure 13 illustrates the repl acenent process at step 204. Figure 13
shows a conposite marked prototile 1350 containing 5 prototiles 1300, 1334,
1336, 1338 and 1352 to be replaced. Three of the 5 prototiles 15 1300, 1334
and 1336 are marked prototiles and the other two 1338 and 1352 are reverse
prototile versions of the three marked prototiles. Figure 13 al so shows
various marked conposite tile sets (Step 1) 1340, 1342 and 1346, and
reverse couqnmesdpbadmglrevsze'ed qc8tedparg niBd& pnatotlid4édef proto#lpl Eidionp each of

5 v e ERRLEE 90 v b 16 AT SR BB Y onrl

20 marked c 05| € reverse mar osite
tile sets 95!"@;5"8130 b%_ﬁéd@d)théeS@ Weettﬁﬁétﬂlt%rlﬁznoﬂ RemPiasEr F@b@ﬁtﬂf‘@ﬁv@ starting

and endi ngsHRERASEY wRelethe MR shdpR mhswomt&eahg al PiaRge! kivglest arti ng
and endi ng boundar éﬁpm nts of each oti l rever se rot otrle to be

repl aced. PRAIPPRICBRING May fia PHPUS BFH AR APIES 19 PNE and 1312
(pertaini ngncaﬁert @ndadQpe vmtdlrcbelnentmctrnérw dr0c6rﬁcam¢nsngnatmls e:rmiangamoundar y

poi nts 133 d.13 otile.13 r dary points
1314 and %{]?rbai $g?°g'oﬂgp%%' I‘?XZ)D% 9'(L)‘i'1”§19%to% Eraﬁ Wﬁ gg"and endi ng
boundary ppiomtﬁeswoz and 1304 of prototile 1334. St art| ng and endi ng
boundary points 1322 and 1324 (pertaining to 1346) would be matched to
starting and ending 30 boundary points 1330 and 1308 of prototile 1336.
Startifg afebtAmg 3BokinBEHY s e RIaMYIS ARG Flen et g 9 1344)

woult dt ble rr?mtfdéqdeﬁtczst@@reraumg @W% &pgliing vgblﬂmdérpﬁrf?ﬂhé% sThisB8siaay 1308 of
rototile rtl enal n oundadagr ol Nn

Chor tai ni ngatss pedjen i s Here Redloy B8 marRe e Sis Mhipest f?ndary

poi nt's 133mlfartdemwgemeﬁﬁpnmletorl@nﬁﬂﬁﬂs InRbtie cassmyhbec ktepo! 38 ure 2,

ft t 1400
arter comp 1%&8@ fhg %Rn%%loz% éa}eﬁkﬁ"l’m%oé{r;% %h&%gﬁééf%grtgfé% héd %tépe g.

in Figure osi t prototile (e.g

1400 i fisFi §id & aeputedmitar stem] 36, M@Wﬁrtk%eneémﬁidgliqdeth?|0|r1é9f§e119§f st ep N + 1)
and the reygpsiegmarked conposite tile sets 5 (Step N+ 1) that are used to
repl ace the scal ed and marked prototile nanmed as nmarked prototile N + 1 of
step 128 in Figure 1 and the scaled and narked reverse prototile naned as
reversed prtfat airhd eul\that hlicfrragigemeh? Briteea pe clonuitibys ak tuifiltdtle anewpconposi t e

ar ke, P 048 1o (F ofon 1400 A ThANEE ohdlS'iPE S k0 G 67 1 Pl 204, 2

check is per ‘or e e new c prototile (e
1400 i rOFi figues 11) coropesing irfe miaekedi qognmaatt@rﬁlle (. th¢iet"ﬁu‘rﬂt§)@r0fo1‘11@r ototil es

in the newCORRRSIfHSs gﬁarri‘@gncﬁ’ﬁ%ﬁ{e' ‘Icgmf)SmEb tite 4 PStb@1F' igghenlhedes
sufficient for providing a required predet er m ned

area. 15 | P hd 'siRIpRTe SHUMPRl divanntq I‘l'%e tCPTrESF}?Pé‘td&Q geaied aﬁ“é'dmé‘f(}%?é’eds t he
extent of phAoctieqBiEed” pafeed i@koibletitn otoap ikttiowul thebstepachired out .

Q herw se, ste . 206 carrie out 206 woul.d be | ooped if the
Gil'e pat choBdBTgies SR Earn & » S iambaRedrte R el AlEradtR oop
i nvol ves astepxp2théntio alena®@e eamttr ohdke istoretiesqalatbend oharket gwofatilashe til e
patch creaggtnodngd 3hQ SniWBY Somddkitd I ESnEPRaNE GRS HEDBhhEhe Tew | 0Ops.
criteria or conditions. For instance, if 5 scaled and marked prototiles (i.e.
1124, 1126, 1128, 1130 and 1132 of Figure 11) with names {named at steps
114 and 134) “marked prototile 17, “marked prototile 27, “marked prototile 3”,
30 “Reverse marked prototile 1" and “reverse marked prototile 2" are used to
compose the marked composite tile (i.e. 1102 of Figure 11), the new names
given at step 128 would be “composite tile 1 (Step 1), “composite tile 2 (Step
1)”, “composite tile 3 (Step 1)”, “composite tile 4 (Step 1)” and “composite tile
5 (Step 1)" respectively. It is appreciated that other suitable names clearly
35 indicating the step and tile number could also be provided.
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As an exanple, given a square shaped roomarea of 9 square nmetres, a tile’
patch consisting of 100 tiles having 0.09 square netres is reqU|red totile .
the 25 roomarea. Hence, in this case, step 208 would check that there are
at least 100 tiles fornmed in the shape of a square in the created tile
patch before proceeding to step 210. At step 206, every instance of the
scal ed andAf@trebebeprtﬁE %dr!k@d borﬁp?éﬂeetl[e?tg éf@;f I‘fgﬁl V\F?Ir (B%Oééslg‘?rehl ‘,?-Ithlacorrpom ng

the new conposite marked e creat ed resent, a
previ ous n@W%o’ﬁﬁ@@Pt‘@W?%&’%?@t@ﬂ?ﬂ & @F@ﬁﬂéﬂhq{t“%@%b‘dﬁ@ﬁng T%atr epl aced

wi th aI ma[) kas a:@amlsmmreg Fmé er@ag?:ﬁ&ﬁte@ntblga ok) cJFrfdQIBnSt ervheﬂrSmaEhab isr educed
in scale by t scalin act of ste in |gure rt

present, e\Pé?rBe%E%mB%S%ntHeﬁ*&f&%tap 13\73&'5% ﬁ | 3E8 e °'§§u ste;{:ﬁg reversed
prototite N & Imarkedtpptolids set’ ireyhldirae dalinittieh naarked rmretuxhhadl nged dver sed

mar ked compasiise thi ln%r?@%géé%@%ewlte orl%teb hl?tB hS mraggééﬁﬁ'gto'trre §eﬁarn§yby the

scaling factor of ste I'S execut for the
first ti n@cIUﬂﬁéoﬁe\m%@ﬁbeeﬁ tr@VGrrﬁ?%é@”fﬁdol'iéﬁ F@f tstagcedthgt 5 sealgd204 woul d

be subj eCt@rﬂj hﬁrKerbr%‘t?&ﬂ@Nr :e. @Hb@”ﬂlﬁ 11t2be1mmvaﬁ9rm@§|df¢.@mekﬂq prototile
created in the

ous i nstance be squect dto
r epl acement édz nagieg; @hﬂ?pﬂw Iaﬁ t&ﬁfeg‘amé’ RiYi®ted m%g‘ﬁgcement
pr ocesso capmoiaite Qut “‘nedrket eotal6. 3" Mreeerspeasarked arbiptileF” garrce ‘rédershows a new
conposite nt has
t aken pl ac'ggwr%g%womeoé +8 pyt%gtﬁer ik gd Blg& 2 tSEF ugbb ?ﬁé&{?e@%ﬁggl nst ance of
t he scal edmaﬁ@dmﬁm@éitﬁ)ﬂ@t(wr 102 Ofézlgl!rhéﬂ’rar wled 1630t otile 1 (Step 1) in
step 128 conposing the new conposite marked prototile 1300 created by step
204 is replaced with a marked conposite tile set (Step 1) fromstep 130
that is redlibedfdrencscial Bighse 2hthese éd progidedcd Howcliarl 306 tikptra®®y an Fi gure 1.
Fur t her fror e le i.e. the
rever sefgnpﬁ%tag 9 PFO%%S%I%? géﬁ%%nstﬁa[bgqn%ggd :éggf%@eédéém Sﬁépoq ggalr‘:'r espondi ng
reversed nﬁ@ﬂ@ébe‘édﬁﬂbéﬁfﬁ@ﬂﬁﬁlt@ Rigure( $t'@pgqf)er4‘~t|eom Igtoep B @et ath #s reduced
in scal e byedifag tﬁé:a.lrarr@rﬁ@rﬁte?uefs 13teR 72if&tiafe fricdddiRtidn pAflkts i s observed
that the adjoined path 1402 of marked conposite tile se{J 1342 (Step 1) is
joined with the adjoined path 1410 of marked conposite tile set 1344 (Step
1) at poi nEsllck3aP feaind sléii)430Th1fe Fadioinest pabh20210dataf ofnttrek edakedposite tile

set 134 adj oi ned path 1410 of marked conposite
tile se 1@?2& %% %C%Iu p0| rérgcéfggg and 1306. The 25 adj oi ned path 1406
of marked corrp05|te tile set 1348 (Step 1) is joined with the adjoined path

1410 of mapked %WPQ\%&%c&i'el:i%n%%ar%géﬂr&%lgﬁramedaés E’i‘éik@ﬁ%réd%gré r@“d 1308.

The adj oi ned path mar ked nposite tile set is joined
with the a#ljidhs&p Rﬁ‘i’f "1&11@ bis rﬁﬁ?R%""EBM%"“?@ opmpeswﬂe(ser é%eﬂ) 1344 at

poi nts 1308 sandrdmQp Boethat arrbumdandc@redjynge beam@aamoasf gepnbs of the new
conposr%e ma ked p e 140 2 res ectlvely,

SRSkt e TREkE ML kT eok ol BeBaln BBl sBriad cind WarksE Tl B e L oot t e
mar ked pr opmotatilee nA®60 asnrdvegaerﬂeprmtbtlraaelpedt |nveﬂep 1ZBhis rrepwcemrptbasat e marked

prototile éo‘FPé%pPﬁdiH@”%@eééd arado g iRk | ||% &e t%p r%) Fir&%? 14 al so
shows a prototi as "reverse nmar e

reduced in scale by the scaling factor of step 108 in Figure 1 The reversed

marked composite tile set (Step N + 1) is the corresponding reverse version

30 of the marked composite tile set (Step N + 1) that is created after step 130.

When the replacement takes place, the marked composite tile set (Step N +
1) is oriented such that the location of the respective coloured, marked or
shaded portions divided by the adjoined path (e.g. 1160 in Figure 11) of the
35 marked composite tile set (Step N + 1) are best matched with the location of
the same coloured marked or shaded portion in the marked prototile N + 1.
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35(Step 2)", which is the reverse version of the "marked prototile 1 (Step
2)". At step 210, the tile patch generated that woul d exceed the extent of
the required patch of tiles is outputted and extracted. The tile patch can
be scaled up or down to any required scale for the desired application by
the process of geonetric enlargenent or reduction. For exanple, scaling up
to Shave a better visual view of the tiling set on a conputer display for
ext ract i ngMohe specjiicallyd the Imarged etonfposite Nide petdeteer N neld @r swverdd gure 15

illustrate : ' i 4 ' d as

“mar ked prglagﬁ?ﬁe%&ni@a(sétsgggggg@gé\? is'tgqsr é\?)g'ﬂ%g\@\g’gﬁg?%ﬁﬁéggmg I'ch 10 has
been narmedeading svaday RANR SHOYE Beohpicded with: the BEpectivResIABIRO itk ed
conposi te bhiRg L&hdhsy Gord et Bycrsreibetfife afiadel | BWhotilE\RT Yeverst ance of

t he scal ed and. marked grotocti e i.e. the mar edbprototile 1 gStep 1) in
step 128 cBIRIUE g PHESRIRGE ojﬁ%ﬂaﬂgngﬁr‘ﬁ?eﬁ“ﬁ?% BUPPAY 1RR3RS; Ofethe 15" ar ked
prototile ﬂnal(rl&deporabomeeMaesbt hgiept 8ip+206sidefineglaactd béundagy paintsed
conposite ti t e ro . | S, I C i n. | e by the
cening fabbsf B el odh G orTue EPmbda HIRL e raReiiehnedudir ¢, oY

scal ed andsettXen ¥ evél degipsoted.i 184 ineFiguree i bad strdispleed- ot 106einl (Step 1)
in step 1283 § Pl@p&divbiyt h a corresponding reversed marked conposite tile

set (Step 1) 20fromstep 130 that is reduced in scale by the scaling factor
of step®108 in Figure 1. Figure 16 illustrates new marked conposite tile

1601, whi cHiguas 1bareiramerke fspladenisnt @rdvees at step 2b4(Step 4)", and its
reverse version 1602, which has 25been nanmed as "reverse nmarked prototile 1
(Step 4)". The new marked conposite tile 1601 is created by step 206 as
foll ows. Figure 13 shows a composite marked prototile 1350 containing 5 prototiles

1300, 1334, 1336, 1338 and 1352 to be replaced. Three of the 5 protoiiles
15 1300, 1334 and 1336 are marked prototiles and the other twe 1338 and 1352
are reverse prototile versions of the three marked prototiles. Figure 13 also
shows various marked composite tile sets (Step 1) 1340, 1342 and 1346, and
reverse composite tile sets (Step 1) 1348 and 1344 for replacing each of the
5 prototiles 1300, 1334, 1336, 1338 and 1352 respectively. Each of the
20 marked composite tile sets (Step 1) and the reverse marked composite tile
sets (Step 1) are to be oriented such that their respective starting and ending
boundary points wouid be matched with the respective starting and ending
boundary points of each prototile or reverse prototile to be replaced.
Specifically, starting and ending boundary points 1310 and 1312 (pertaining
25 to 1340) would be maiched to starting and ending boundary points 1330 and
1308 of prototile 1300. Starting and ending boundary points 1314 and 1316
(pertaining to 1342) would be maiched to siarting and ending boundary
points 1302 and 1304 of proiotile 1334. Starting and ending boundary points
1322 and 1324 (pertaining to 1346) would be matched to siarting and ending
30 boundary points 1330 and 1308 of prototile 1336. Starting and ending
boundary points 1320 and 1318 (pertaining to 1344} would be matched to
starting and ending boundary points 1330 and 1308 of prototile 1338.
Starting and ending boundary points 1326 and 1328 (pertaining to 1348)
would be matched to starting and ending boundary points 1330 and 1308 of
35  prototile 1352.
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Every instance of the scaled and nmarked prototile i.e. the marked prototile
1 (Step 1) in step 128 conposing the new conposite nmarked prototile 1501 .
i.e. 30 narked prototile 1 (Step 3) created by step 206 is replaced with a
mar ked Conposite Tile Set (Step 1) fromstep 130 that is reduced in scale
by the scaling factor of step 108 in Figure 1. Furthernore, if present,

every scalr@@}eﬂm@ tﬁ@:‘kkt@dﬁb@ﬁéeés@fté}réﬁrﬁélbi[& bi Stept B, rLWER SRehREREOL I 1 € 1
(Step 1) in ig rep% \r,’)% gorre ndl n versed marked
Corposi 1 o TAKEI SR dp o) 148 Joiatien 1950/RR 0% STomehe dho: FP%cal o by ¢ he
scal i ng f awingrosié nedriegd pABotila ( Elgguneo In anﬁregmnﬁcdrﬂainblallstheahme@n exanpl e

of 2.7 he Mlid 10 sxtencted #f o1 60 Rieel hohSaAALRCHAyRIGLAT O

matter how P s presen ch out putted
at step 21Sten Ne'- ar thah genesed t@rrepl@ﬁ:e éhQ)TsC?éQﬁ'IGIN mﬂse@romt@qanamadu n Figure 1

woul d be T44 fibhdeBProtbiiledl +CPHp§t%E'1@@ |ﬁ’fF|gtJP§154n%Q§e sBaIbB%nB'rﬁ’éﬂ‘RQé‘” 200 and

the further step of extractin desi red ? area, the extracted tile
pat ch (e. devar?e®’qAtileingee aP?’?"%ﬁF(ﬂ”@BWFéYhH‘H el f%aeﬁumyer of tiles
and scale and would be io arranged to forma continuous fractal geonetry

ath, as fi t he arran nt criteria |t|o e 124 in
P our e . RS Bl SOV RRETE Brofiid 14.8° 1R it P W BaRe T gur e 17)
is to be fafteredemi204, anclgoyr Gppermrmedeabsaplm on fhencew avalpodiési gn (e.g. a
desi gn fo eBrBrS ril%t SQ%DQQ@@\{@M, nl% ﬁdmenﬁes %Eﬁ’me gﬁgre each

tile coul e a so can 1
"mul ti - scdlumber i pfﬁ&ﬁﬂqseﬂb hea now ‘Eﬂﬁ’ﬂp%ﬁé? Wﬁ‘ﬁdo‘é’ﬂo& en(%Edéf“’O i ng

effects ofFI?lm@ ti4) i ipgs@ficieROEOE NHrovitihgh ar edRiirRAC@afch bf aues Br dhere is
provi ded a Iovvcharé 300 illustrating derivation of edge (or side) matching

rul es and RBAYPIT'BRYE 2F%k mul ated to 20 create tiling tenplates with the
desired tiling design for the aforenentioned resultant extracted tile patch

(e.g. 170q kb Rg%éreoflﬁ)e il 'i!fr‘ef A E“E’%Cf R e&%eﬁe‘ﬁ%gﬂétex 9819 QK d be an

edge condl i one taini esired tiling design.
It is apprré@waftdaaaltcr\axf té@g@t%ﬁa@tW%w befC@r@dt euth Guhermires strp 80es of t he

tiles are haPed: ce#fed out. Step 206 would be looped if the tile patch does not
exceed the required number of tiles. As each loop involves an exponential
20 increase in the number of tiles in the tile patch created, a large numbers of

tiles can be generated after a few loops.

As an example, given a square shaped room area of 9 square metres, a tile
patch consisting of 100 tiles having 0.09 square metres is required to tile the

25 room area. Hence, in this case, step 208 would check that there are at least
100 tiles formed in the shape of a square in the created tile patch before
proceeding to step 210.

At step 208, every instance of the scaled and marked prototile i.e. the
30 marked prototile N + 1 composing the new composite marked prototile
created at siep 204 or, if present, a previous new composite marked prototile
created at step 206, is replaced with a marked composite tile set (Step N + 1)
from step 130 that is reduced in scale by the scaling factor of step 108 in
Figure 1. Furthermore, if present, every scaled and marked reverse prototile
35 iLe. the reversed prototile N + 1 in step 128 is replaced with a corresponding
reversed marked composite tile set (Step N + 1) that is reduced in scale by
the scaling factor of step 108 in Figure 1. If step 206 is executed for the first
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At step 302, a marked prototile set (e.g. 1140 or 1150 in Figure 11) is
acquired for processing. The marked prototile set would be provided with a
design that would be replicated throughout the resultant extracted tile
patch (e.g. 1700 in figure 17). It is noted that the resultant extracted
tile patch (e.g. 301700 in figure 17) is made up of a plurality of the

mar ked prototile set. At step 304, one or nore different edge conditions
for marki ngmel tshamwngompesiter emrkart pratdtilal cregtedhat stepeg0ofweadibetile in a

mar ked prOEl?rSJleétSd%St e&%FSmeﬂn“(%thug:&%fS% Rely! SIS &&)méﬁgﬁrp‘?%ﬁ% 35 For

i nstance one si I°s" ol oure e entire

| engt h, t hersated dmetheopEivigusn instanasneat ssige 866aweriﬂﬁikb@| sibiected ol our ed
white for rdopeepitinkfrRtdRNgth, this is another condition. If one side of a
marked tile is half grey, and half white, this is another condition. The
nunber &f conditions will depend on the number and |ocation of boundary
poi nts usegigase SuaﬂdStn&gthspWierﬁ(ﬁnpﬂ@ldd&ﬁdiaﬂgmBm plogedotarkibe odit mestdgponal path

in each ti ht there coul d t han..one starting
ana. enai ng=o: Mbee SeRte Effe ThMhubel iy St TRISe SPOBI"or 1158
in Figure 1490 weaatéthadeditief tleereplasement has talemi glase hutthe kagmpleoodl d sati sfy
the fol | owpg,edge conditions. 10 Sides of the tile having the same marking

in the edge conditioned conposite tile set should be provided with the sane
edge cdfdition design (design neaning marki ng or shape created by repl acing

Ejh]?f edge wid hF||< Fureore @«@ﬁ@hri@éaﬂddér ¥e)the gdaeleal ges nﬁérk@dijpa@t@mfel 1él gr hﬁw lng g

| erent nar n e e C 1 t1 te t| eset sSNnou e
o out e wieHS Woldtis isteady i S8R SRR s Rato e TBY Hotbabte Beled That the
edge condi pratotilddSDYcreragd by sters 20Hils explacpaswitit azmyrkde sogpositstileet i ¢ or

motif, thes étegé‘fif: 2‘?:%1 bidps toth?a??é €04 34 @b%@rbfﬂilgesc%ﬁ%f%dn&noﬁas the

sane edge con he not'l Ineach tile
can have cé&igpl &% in rFe@dl”érﬁ oFuaWemft weraemtheeva?yeacaie tane markedexcept at

the sides ﬂiveﬁ'gkeprto'tdt@e nbehe rbms@@bratoﬁbqu Slep ﬁlpmﬁ g‘atze i§ h@pi@&ﬂe condi tion

desi gn e notif or, desi in an edge
cond?t.onew'tgsacswﬁ%%q%ng.fﬁ\ﬁgﬁ e camRsA e ATe EL SteP ) dItR Slorar pals

cont i nuat i 080 ¢fattisheduced in scale by the scal:ng factor of step 108 in Figure 1.

20 It is observed that the adjoined path 1402 of marked composiie tile set 1342
{Step 1) is joined with the adjoined path 1410 of marked compaosite tile set
1344 (Step 1) at points 1302 and 1304. The adjoined path 1404 of marked
composite tile set 1346 (Step 1) is joined with the adjoined path 1410 of
marked composite tile set 1344 (Step 1) at points 1304 and 1306. The

25 adjoined path 1406 of marked composite tile set 1348 (Step 1) is joined with
the adjoined path 1410 of marked composite tile set 1344 (Step 1) at points
1306 and 1308. The adjoined path 1408 of marked composite tile set 1340
{Step 1) is joined with the adjoined path 1410 of marked composite tile sei
(Step 1) 1344 at points 1308 and 1302. The starting and ending boundary

30 points of the new composite marked prototile 1400 are at points 1330 and
1332 respectively, which are the starting and ending boundary points of the
previous composite marked prototiie 1350 in Figure 13 respectively. The new
composite marked prototile 1400 is named as “marked prototile 1 (Step 2)".
Figure 14 also shows a prototile 1420 named as “reverse marked prototile 1

35 (Step 2)", which is the reverse version of the "marked prototile 1 (Step 2)".
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notif or design located on the side of another tile that is adjacently

pl aced. For all tile sets with a symretrical edge design, that is a design
that is symetric around the m dpoint of the edge of the tile, the design
will match 30with the notif or design |located on a correspondi ng side of
anot her adjacently placed tile in any instance. If it is desired to have an

asymret ri cApafehes b, Qhe T bhtcANgdrd@aibl | Bat Wolild SR8 AT R fdge design,
t hen the orla_lnal sel ectjon of th otile is critjcal 35 Choosing a

, e prot _ :

prototil e \RAFRCDRALLLY fhdites; & E‘ﬂfPWéecgra”Qi ereragieq: t e fiigePRCh 1 €A Rft t he way
it is or Llesﬁaaddeub a8 dotwnt fol &8/ tdo@irpd aﬁel,e i@ﬂdl(wjé idesited Agplvayon byaas beh
assenbl ed | a L i t I | di in_asynmmetry into the
prototile %@%%S@t ?f;&é\/%%héfeln&r\;}%g%m& r}e?ﬁ?t'rr]c!r% hﬁezag(%g{naf%g]palﬂ%u???e notif or
patterrk |haves bgiprediual eigwididbe tilveg pelotrog compaiey disetayifer edietingust be
placed in ﬁgnglgge\@%)ﬁnglg@; fo@tﬁ&%&@eie'?ﬂ?neﬂdﬂéa.to the area of the basic shape

mus e y

.0n one edge, al anced a correspondi ng opposite curve that
subtracts 5 fromthe area of the basic shape on another edge, such that

the area ofigtifee1primishlatdse acopinl rsarkbe cdhfpasié tidesbasivbichhane bebt step 306,

different ed e condi ti ﬁns . ﬁ' t{;f ma;;ﬁ,ed pr.?t otile Set. é\g g 114%? or 1150 in

Figure 11)"37%¢ AR e SiOBHE SIFEP &Y " S SHAiEI ehEoWdaP e B¥Ci o appended

Wi t h aisanmmsr edear earged iapdrevatser mafked prostitent d Stepd@je. Tondewiroarkdd edge

condi tion - ; jangli is a useful guide for one
(,%m;ﬁﬁq? ?lﬁel ﬁbr?gggfedt’tﬁée S*' 9@362('}6% fRALRL.

perform ng actua esul tant extracted conposite tile set in
the physical environnent. A different tile nunber is given for each tile

havi ng di fRirgMstsiceesitth@Radle@ahh rihrkes birabtiianed. Y kaidd prbrtiuber  of
different pi ne the nunber

ile, 15 nu r given in this nmanner ul.d deter

of base t | (48P 1LEHPR4ZE GPPYEG My Tk EOBBER (ELE TP PRIOLEST AN o ¢ he
desi r ed t iherkad rrrogeent{Steft 2)streptedOBy sfepr 268/ & Keptdcke witrea markked prototile
110 "N i Qi TRk ed, RERBOL! | 6nS8bo (Profinat 1 Pedloed RO B aHE® 11)-
remove the diréectional pa reviously

scaling factor of step 108 in Figure 1. Furthermore, if present, every scaled

and marked reverse prototile i.e. the reversed prototile 1 {Step 1) in step 128

is replaced with a corresponding reversed marked composite tile set (Step 1)

20  from step 130 that is reduced in scale by the scaling factor of step 108 in

Figure 1.

Figure 16 illustrates new marked composite tile 1601, which has been named
as “marked prototite 1 (Step 4)”, and iis reverse version 1602, which has

25 been named as “reverse marked prototile 1 (Step 4)". The new marked
composite tile 1601 is created by step 206 as follows.

Every instance of the scaled and marked prototile i.e. the marked prototite 1
(Step 1) in step 128 composing the new composite marked prototile 1501 i.e.

30  marked prototile 1 (Step 3) created by step 206 is replaced with a marked
Composite Tile Set (Step 1) from step 130 that is reduced in scale by the
scaling factor of step 108 in Figure 1. Furthermore, if present, every scaled
and marked reverse prototile i.e. the reversed prototile 1 (Step 1) in step 128
is replaced with a corresponding reversed marked composite tile set (Step 1)

35 from step 130 that is reduced in scale by the scaling factor of step 108 in
Figure 1.
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20 included at step 112 in Figure 1, and marking previously added at step
116 in Figure 1 to produce respective edge conditioned prototiles 1 to "N'.
For any reverse version of the tiles in the resultant extracted conposite
tile set, the directional path, and marking are renoved as well.

Thereafter, inprint a design fulfilling the aforenmenti oned edge conditions
on each tile. 25 At step 310, an edge conditioned marked prototile set with
t he desi r efligurd 1 hijludeatiegraniexamptepeita big. paltiel Ehextetddpmt stéem2bd repl i cated
in all the marked prototile sets present in a resultant extracted tile

patch (e.g. 1700 in fltgure 17) 30 An exangle toillustrate the steps in
Figure 3 &*%é@%’PP'B&S’ at 'F'Q)maH\ﬁfshWﬂ%fGFé*F PeRRer fdiles guresent & 8 23. wWth

reference tie daugudslﬁpatfﬁed ammezam ehé Werahbbént @itéhid er ddRionBak step t he same

as the par .prototjle 900 gure 9 and its correspondi ng reverse
mar ked E)r o%g‘ﬁr‘pﬁ'g'i@o WPH'Qt Hé‘”@'ﬁ% sane as the 35 marked prototile 1000 in

JFigure 10. When running the tile 1800 through step 306, it is identified
t hat t her eAteecoipletosicdabe k8éps, inl 8@6flemchatB8a80 Feadi thg fultbessat®p sthadi ng

(gray) . HepaesofaGh 9&.@4@6&.&gsérgssthéf%&%mfe%gﬁﬁ 2tk 1808 vl f rghs, assoct at ed

with an edge condition abel’) ge itron 1810. The
remai ni ng $7devouil gomain g sersinedr niynker AG ti@shre@)scRrle arevaldd s ated with

an edgqo CORfhhded td ifon 2 chiflolis GRddiRdge /SRy qﬁﬂdlas QRfiked 131e

Furthernore, in this case, there are on es with d|f 5
di r ect i onaPTRBGMEt RE&T 3RS c%'%ﬁr% HeP 1%HE£’9‘HPf1f remater %a unber is
gi ven to the ihwoe tild @acil 800, arad ih8QRre oy B temeciilfedositd 3n abpﬂoprlé.tef or tile

1800 dtile V th tile 1802,
when runni Hegarfulenbr, AR fonal obPah T30S sl for A Tl BRI or e Three
si des 1816pansdidaddicy B8 Thawlialg aash Blanecwhddi agsqlathpans)). thaddneas, each of
these deeéhé&h@e t%él&s%é %ﬁﬁt@swéﬂ %rb%oﬂ%eéﬂlt%e tv‘eféthwﬁ#ﬂ%e Bege

condition B" he remai ning side 1822 having the other s adl ng (gray)
i s then as@ES'Leir tﬂ’@é ’WGPFF fHee iR eTton A' 1810. 15 After the edge
conditions are associ at ed one coul d be gui ded by themto performtiling in

t he physic envi ron case of F| e sides with
cdge’ condi PSh SeteBRE 8. oot Tifacervonpes, Honderef el UhEaRa'h eage
condi tion Aern?ﬁ’mensarred@i)eéer Bige) tmatehisg dedeswandh aadddiogpridinulatedBlo 20 Fi gure
19 illugtr t f I e

conldl tllégn %egi%&h?q E g&?e‘hl th% %éas el tﬁli’ﬁg (Ze%ﬁzgonr%g]l tp%“ﬁ?%ehggti r%:?ag Fi gure
18. The ti rewga@te@xt@wgi@ %ﬁ@éﬂgy 13?9 r'&dtgé'é? firbnieneuigghpesi the til e set

shown in FHQ\HérﬁartlgGO vlrvBulE'l:&Uérﬁeég% coritftidhetieGhipRaRé tikadd caﬁ‘ﬁlrrﬁﬁg} eng are
del i ber at el condi tion a550|at|8 thetlle

number i ng Hgﬁretﬁ’etf'inggz’étggl L ﬁE'Pﬁ?&@g&f et pA9S SRRl IRTerE;t Sshows two
tiles 2002onadged0fi4he Tilee aré blespe2i002 and 2004 have the

25
At step 302, a marked prototile set {(e.g. 1140 or 1150 in Figure 11) is
acquired for processing. The marked prototile set would be provided with a
design that would be replicated throughout the resultant extracted tile patch
{e.g. 1700 in figure 17). It is noted that the resuitant extracted tile patch (e.g.
30 1700 in figure 17} is made up of a piurality of the marked prototile set.

At step 304, one or more different edge conditions for marking or shaping the
area iocated along the sides of each tile in a marked prototile set (e.g. 1140
or 1150 in Figure 11) is created.

35
For instance, if one side of a marked tile is coloured grey for the entire
length, this is one condition. If one side of a marked tile is coloured white for
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sanme edge condition association and tile numbering as the two tiles 1800
30 and 1802 in Figure 18 respectively. In this case, edge condition Ais )
provi ded an edge design that appears as an el ongate trapezium 2006 with two
strips 2010 and 2012 evenly spaced away from centre 2018 of the trapezium
2006 and fromthe sharp end portions 2014 and 2016 respectively of the

trapezi umta@%msEréagthCﬂnang hfind? dondRioAY ifdRd sk 08 mAies @B i§ Ralk appears as

an 35elongate tr 08 with three str 022 and 2024. Strip
3025 151 SHRPGE Wy i 09t GOrgHENT FiadTaR SRR W r 1 ps 2020
and 2024 gapent omatled natnbtehanﬁe!spaum vk bsbanja:yepmintpomstadoas s?4yifigand 2030 of
the trape e 4 espondi ng
to tiles Z%{ @E%gg%ngﬂg%ﬂﬁsg& Sj\r{%c@%%r éh egtel?a\%/:gl%leaqu?a#ﬁre&%éée | ocati ons
of the %i a8t mrpzccaﬂmbememeastedmmmﬁ 9@@9‘@ rmﬁa; tions A and B, the
trapezium 2006 in Figure 20 of edge condition A and the trapezi um 2008 of
,edge condition B have been placed in the tiles 2102 and 2104 accordi ngly.
10Fi gure Z%a‘%‘hﬁlﬁ/sm i Parked pﬁ%@tﬂeaﬁ?ﬂ (8804 148r¥ 550N Figuieo' Vi Pé% 2102 and
2104 in Fi rgasvleed@érehespﬁlttd bvakyignd mut ey eaned shogty tthé @oldABy edgélesi gn with
parts in cont I%H ty with the two strips 2010 and 2012 of each edge
condition & H %)arts in continuity with the three strips 2020, 2022 and
2024 i Figure 20 is created to fill in the centre portion 2206 not covered

by the res&es& bVﬁ]e the hho.aa%é egﬁe%%ﬁmgw u?@gé%e E&ﬁd.ﬁddeg %ﬁgf&%@not her

design with parts in continuity wt Wéip 12 of each
edge condﬂi‘?oﬁ‘?t,&h&H'& ParRrevided ¢oi theusdpe fa98 eoWitiasy desigh ({deHgn020, 2022

and 2024 ime&migy rarkBigi 8r alhape cdreateg doy Oeﬁabdngl thet Bege et @ prfkéi on 2208
not covered by the respective ftr %B?E&B 2006 a q 200t8. %O Fi que 23
i || ust rat eL"PBRETRC T TEE Yeidl S ?13 [ IR {F i ng
ar r ang@&ne rddgeeranddidned tempgsiteniije tset eoimlid bleeprevieps with d-diffareat 2dgend 2, and

t he desir r o) e d 22.

25Wth re?%rnghiggrttgeosw Ig:gegsé%\éﬁ?eoagﬁq tﬂéerh'gjzgE Cdﬂd odge%%b”?arj? rgure 1, 200
in Fi gure cusigRisgbly $Lﬁt FydedoBagsthetiog) meHr, fie femenr@a@et straethehe " basi ¢
shape" det&ichidiRthrictig JORYBER Ras Fﬂwséﬁ@eé%@&@ao&ml dpfied o the sanme manner as
the exanple illustrated by Figures 4 to 30Steps 24 to 32 illustrate use
of the method 100 for creation of marked tiles and conposite marked tiles.
The coapostiteerotit er idssigadeithip eath Tilhexadanalcoridias . frétemmar Heslggonposi t e

tile has Jughf R SPLa TRHKELL" %&t{ &tShe sides of the tile where the motif

should incorporate the edge condition design.

The motif or design located at one side of a tile in an edge conditioned
25 composite tile set to be created should intersect or be a continuation of the
maotif or design located on the side of another tile that is adjacently placed.

For all tile sets with a symmetrical edge design, that is a design that is
symmetric around the midpoint of the edge of the tile, the design will match

30  with the motif or design located on a corresponding side of another
adjacently placed tile in any instance.

if it is desired to have an asymmetric patiern or motif on the tile, with an
asymmetric edge design, then the original selection of the prototile is critical.
35 Choosing a prototile with an asymmetric curve or side as its edge will limit
the way it is orientated as it tiles the piane, and limit the way it can be
assembled into a composite tile patch. Building in asymmetry into the
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Fi gure 24
. prototile
2500, it i
a conposit

shows a hexagonal shaped prototile 2400, it is simlar
35400 in Figure 4 in concept. Figure 25 shows a conpo

to
site tile

s simlar to prototile 500 in Figure 5 in concept. However, it is

e tile 2500 that is nmade up of 7 hexagonal tiles. 5Fig

simlar to Figure 6 in concept. The reduced scaled prototile 260
corresponds to 602 in Figure 6. Figure 27 is simlar to Figure 7 in concept
just that plototiledeoseirgcaillealigw asphmedyanethkesaggmal thedile hrmot'niucnrber of

tiles int
area in Fi

BT 5, LR i I

ure 26 i s
2

subt ract ed
Fi gure 28

i s similarint$ich way teati ; ceyrdbpt addﬁh@ T@équﬁ@tﬁlf GRS ngpICtSﬁ@p% ORiangr | y | abel ed
boundary pgjdy, Snadteod BBIaHBEE b9Sa RS dn@.r@ Qbﬁc%ltg cukve lﬁbﬂtlmtra&sl S simlar

to Figure
prototites'

o tof e O e’ bR afapenty ARoIOPhPAGR. S46" e H1eR Prinon

oncept. A

prototile piftieobgidietd: aiehfcttienbastosmwageed prototiles is shown. Figure 31
does not correspond with any figure in the previous exanple as it is an

addi ti onal

marked prototile 3100 required for fulfilling the 5 a

rrangenment

criteria. Atsiep 36t dilferénitedgardosditipneimthial @adedipratedila fet ropertly of
reverse 25gRRKkfG, $YJIBLMY ar8 Qablifid dmi SifhilaP \LRIGE SdTRlifoRE RIUMd ki | e 2

reqU|red t

20

25

30

35

0]
appended with a same reference indicator, for instance, edge condition A,

edge condition B, and so on. The reference indicator is a useful guide for one
performing actual tiling of the resultani extracted composite tile set in the
physical environment. A different tile number is given for each tile having
different directional path direction and marking. The number of different tile
number given in this manner would determine the number of base tiles
required for creating the desired tiling design in the desired tile arrangement.

At step 308, for every tile i.e. marked prototile 1 to “N” in the marked prototile
set {e.g. 1140 or 1150 in Figure 11), remove the directional path previously
included at step 112 in Figure 1, and marking previously added at step 116 in
Figure 1 to produce respective edge conditioned prototiles 1 to “N”. For any
reverse version of the tiles in the resultant extracted composite tile set, the
directional path, and marking are removed as well. Thereafter, imprint a
design fulfilling the aforementioned edge conditions on each tile.

At step 310, an edge conditioned marked prototile set with the desired tiling
design is outputted. The same design can be replicated in all the marked
prototile sets present in a resultant extracted tile patch (e.g. 1700 in figure
17)

An example to illustrate the steps in Figure 3 is described as follows with
reference 1o Figures 18 to 23. With reference o Figure 18, there are two
tiles, a tile 1800 that is the same as the marked prototile 900 in Figure 9 and
its corresponding reverse marked prototile 1802 that is the same as the
marked prototile 1000 in Figure 10. When running the tile 1800 through step
3086, it is identified that there are three sides 1804, 1806 and 1808 having the
same shading (gray). Hence, each of these sides 1804, 1806 and 1808 would
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conplete the marked prototile Set. Figure 32 is simlar to Figure 11 in
concept. Created nmarked conposite tiles 3202, 3204 and 3206 are shown in
Figure 32. 30 Figures 33 to 36 illustrate an iterative process to deflate

t he marked conposite tiles 3202, 3204 and 3206 in Figure 32. The met hod 200
in Figure 2 is applied. It is appreciated that only one of the marked

composi te id beddd? wif AdedtiloctRfinl floFhyusd) BAiei>ebB8bREfod A be sel ected

for deflatlon and 35to be used as a tenpla designing. Figure 33
is sinilar'&@ FT@JF@“&'Q‘WQnS‘é’Sn&%b‘{ Ryee ?’F\%{f'eft ﬁ@@'@lu%ﬂf%dél‘@ﬂ” prototile
are hexagogwbciated Whe dniebgs cohditioh e 8 1hbe) ean@osédd bbﬂi(ﬁndrs Bell fferent.

5Fi 34 I to .Fi 14 f ; th

o oo, 34 S PO S VT Bl P O 1T 1o
to the newlicwtiposinagh diaediods @ndtroarking. He0C,idifdegutile MbeThﬁegrpemt ot ile

| abel ed * rt‘3| géi%\g%g%%g%o%r 8t1%bb'r%of<e %ie%ﬁ‘.c% 3"&9? 16!‘:&5'1%9%841%5 simlar to

the protot| reverse nar prototi 1420 in
Figure 14. OWﬁﬁo%rototlle 10l abel ed "narked prototlle 2 Step 2" 3403 in
Figure 34 is another pOSSIb|e conposite narked prototile that could be

formed in resent exa re 39 i m/lar to. Fi e 15 in
concept . F‘&Bﬁﬁggargeﬂ tQFlrS’H s§ 'E%rﬁgg&r%tai'@vii?oszt H@%?‘W@H’gpgd%&%gh es 3401,
3402 amd 3;196 Joi6l utstsr afeetifiad tHit gbere 3. thtée Bidpsr €866 181 8sam ITaEOt o Figure

16 in con ﬁe%% d&% ﬁw@ﬁ(‘@@‘\ftg k@%@%‘?%&%#&es”%%%@g 4 big 3602, 3604

and 3606 alter 4 roun mI'are fo Fi gure 17
in conceptmaﬁl g@#lé 53735§ﬁ§m§9dawéﬁﬁ%s¢(ig§ @qndélozoﬁeﬂ 8 ¥z 0Ueesermaatoed from one

of the defd@ qd2£ pERAG itk otfRF kkREdih |GGy Rfst Ben @ssociated with the “edge

condition A” 1810.

15
After the edge conditions are associated, one could be guided by them to
perform tiling in the physical environment. In the case of Figure 18, only tile
sides with edge condition A can be placed adjacent with other tiles sides with
edge condition A. The same goes for tile sides with edge condition B.

20
Figure 19 illustraies the association of a tiling set 1900 with the “edge
condition A" 1810 in Figure 18 and the "edge condition B” 1812 in Figure 18.
The tiling set 1900 is actually extracted from the composite tile set shown in
Figure 17. In Figure 19, the directional path and marking are deliberately

25 removed and the edge condition association and the tile numbering are
deliberately included for iilustration.

Figure 20 shows two tiles 2002 and 2004. The tiles 2002 and 2004 have the
same edge condition association and tile numbering as the two tiles 1800
30 and 1802 in Figure 18 respectively. In this case, edge condition A is provided
an edge design that appears as an elongate trapezium 2006 with two strips
2010 and 2012 evenly spaced away from centre 2018 of the trapezium 2008
and from the sharp end portions 2014 and 2016 respectively of the trapezium
2006. Edge condition B is provided an edge design that appears as an
35  elongate trapezium 2008 with three strips 2020, 2022 and 2024. Strip 2022 is
located at the centre 2026 of the trapezium 20086, and strips 2020 and 2024
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few rounds of deflation. Figures 39 to 43 illustrate derivation of edge

mat ching rules for each tile in the extracted conposite tile sets and
addi ng design to each of the 3 25prototiles 2900, 3000 and 3100 to create a
conpleted tiling design. The nmethod 300 is applied. Figure 38 is simlar to
Figure 18 in concept. Figure 38 illustrates a "marked prototile Set"

i ncluding the 3 basic marked prototiles 3801 used to conpose 30 the marked
conposi te aid éxcaBRD2j tBROds@antiv820Grp rendi gontien82028hand® 40881 of thar ked
prototiles,, gég% @@% gppended with edge conditions A and B respectively and
shown as appénded prototiles 3802 in Figure 38. The appended prototiles
3802 have their directional paths and marking deliberately renpoved. Edge
condi t i onsFnge 2i1| shomsntwer Bled 2162 rneh2 BBdepirescadisigytol tiles (A968 and t he

appendeg ppg§Lid l::@ré%@?reéwcn\/é@um Frid b% focﬁhw Bf ﬁ%m%sszm'%rd to Figure

19 in conceg%‘b The acEen ed otil have repl aced the basic marked
prototil es28&bassqriaie Wﬁb&dﬂ?é’of‘iﬂl“én%éta’@r%’aﬁhéd"%’g‘?z'r‘i‘ﬁ RoRfsimibguien Figure 1
iand 200 i E2EI@hﬁc@eZGorEﬁt®lnrR @ ihe aap&afmlzomlcﬁ @clr%eaa@mwb | tham fOL atile
ayer to ow how i n sScou e placed to achieve
the desired®g}PaLed dtp Fgetsa#eogaaéﬁg%ﬂﬁ é Y'provided on the tile
surfaces. Figure 40 is simlar to Fi gure 20 in concept. Figure 40 is

essential | bf]g%@‘ﬁbgﬁxgﬁn{éetw%p@%@dz%ztédfﬁz&?@&Aééab ofullr & s Ablient edge

deS|gns are provi condi tions respectively. Figure 41
is simlar2i¢ i Gave %hrqsﬁe@b’ﬁb/eﬂﬁ thigcess, dorgtile 248%s2 CREIGANAGRASE til es 3802

in Figure ﬁﬁcd}ﬂmui&dwﬁh%é Rve6gips @e30 @na Zoap o‘?@ﬁ@h eapslcbhd@fion A ad B
Chons 11 B4 TERYUE, K b, Bist B 40201228 es g%ézq SrasaRy R "
cor r espondcnsiatdd tddillethg ehec oanlird | pamtsonA 2206 bt r @spest |byeih3e respectlve
15 trapeziums 2006 and 2008. For tile 2204, another design with parts in
continuity with the two strips 2010 and 2012 of each edge condition A and
parts in continuity with the three strips 2020, 2022 and 2024 in Figure 20 is
also created to fill in the cenire portion 2208 not covered by the respective
trapeziums 2006 and 2008.
20
Figure 23 illustrates a patch of tiles set 2300 containing the desired tiling
arrangement derived after going through the steps in Figure 1 and 2, and the
desired tiling design derived according to Figures 20, 21 and 22.

25  With reference to Figures 24 to 42, the same methods 100 in Figure 1, 200 in
Figure 2 and 300 in Figure 3 are applied to the case where the "basic shape”
determined is a hexagon. The steps are applied in the same manner as the
example iliustrated by Figures 4 to 23. '

30 Steps 24 to 32 illustrate use of the method 100 for creation of marked tiles
and composite marked tiles. The composite tile is made up of 7 hexagonal

tiles. The marked composite tile has 3 different marked prototiles.

Figure 24 shows a hexagonal shaped prototile 2400, it is similar to prototile
35 400 in Figure 4 in concept.
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20Fi gure 43 corresponds to Figure 23. Figure 43 shows a conpleted tiling
design 4300. Wth reference to Figures 44 to 64, the sanme nethods 100 in
Figure 1, 200 in Figure 2 and 300 in Figure 3 are applied to the case where
t he "basic shape"” 25determned is a triangle. The steps are applied in the

same nmanner as the exanple illustrated by Figures 4 to 23. Steps 44 to
49 illust r%@re‘%%esmwsl Q%oﬂﬁé&lfédmé%oboﬁ aé?.fsﬁﬁﬁaﬁmpfbftotﬂ@%b@(?n fFides and
conposite narked tile mposite tile 1s made up of 4 trlangul ar

30tiles. Thé! FEPKRRL: JE'SWﬁZ'S%"’ 'b'st Al ePRRRSiteotilg; 3308, gt 'W%@d“ﬁr@t otiles.

Fi gure 44 mdxayena titgsl angul ar shaped prototile 4400, it is simlar to
prototile 400 in Figure 4. 35Figure 45 shows a conposite tile 4500, it is
simlar to prototile 500 in Figure 5. Figure 46 is simlar to Figure 6 in
concepts. Tﬁi@ureaﬁje@ﬁﬂwabéwlm 6tintcoheepl 60 rouces poabeld ptadoilé@802 n Fi gure 6.

Figure 47 J$es 6 do? iFiFgi&g8 1N concept. The definitions of the
Simlarly glrgbgﬁd@tbound ?ﬁpr)m nts are the sane as those in Figure 8.

Figure 48 is simlar to Figure 8 in concept. In this case, there are 12

di fferent mgursed7 ps adidar @sr:rﬁwm}dcbﬁcédﬂmstl tﬁalﬂethé raaﬁ@weém@& criteria.
It is notedth%t rrarked(g}agtotl Bl ? rse nmark prototile 4 in this
it pha' &

set have tRABU5% AL 1§1AIBRE &N enﬂ'é’?‘ gkt Cf)mpé?s'é‘? i dement

criterioa. different. The added area and subtracted area in Figure 27 have the same
definition as that in Figure 7.

Figure 28 is similar to Figure 8 in concept. The definitions of the similarly
labeled boundary points are the same as those in Figure 8.

Figure 29 is similar to Figure 9 in concept. A prototile 2900 of the 3 different

marked prototiles is shown.

Figure 30 is similar to Figure 10 in concept. A prototile 3000 of the 3 different
20  marksd prototiles is shown.

Figure 31 does not correspond with any figure in the previous example as it
is an additional marked protatile 3100 required for fulfilling the 5 arrangement
criteria. It is noted that marked proiotile 3100 has the property of reverse

25 marking symmetry, so there is no reverse marked proiotile 2 required to
complete the marked prototile Set.

Figure 32 is similar to Figure 11 in concept. Created marked composite tiles
3202, 3204 and 3206 are shown in Figure 32.
30
Figures 33 1o 36 illustrate an iterative process to deflate the marked
composite tiles 3202, 3204 and 3206 in Figure 32. The method 200 in Figure
2 is applied. It is appreciated that only one of the marked composite tiles
3202, 3204 and 3206 in Figure 32 is required to be selecied for deflation and
35 to be used as a template for tile designing.
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Figure 49 is simlar to Figure 11 in concept. 12 marked conposite tiles
with different conbinations are created in Figure 49. isFigures 50 to 54
illustrate an iterative process to deflate the 12 marked conposite tiles in
Figure 49. The nmethod 200 in Figure 2 is applied. It is appreciated that
only one of the marked conposite tiles in Figure 49 is required to be
selected for deflation and to be used as a tenplate for tile designing. 20
Fi gure 50 Figusd BBliarsimiartgFigerd 33 m commpptugtubat tHeateduced rezdleded scal ed

A Ototi | e gl A0 ALoAIC N SO WIREE Ol iELER D LOG.GAIDRRI Lo tiTe is

different. I gure i M1ar (o gure NUrrerous

vari at i onsdifferamr ked prototiles can be achl eved vmth the 12 different

mar ked prototiles in Figure 48. Figure 52 is simlar to Figure 15 in
concept. Further deflation has been 30perfornmed over the marked prototiles

in Fi gute B9UreERY s sinaiterite Fgure| 4 ing @rﬁeahr“éorfﬁcﬁeﬁ'f'éﬁ%éfi? Pregoligre 53 shows

12 defl iat eldbél@gpﬁ&!rk@jlgﬁﬁ&ﬂd 1t Gleps2 ad4car |n4F|§2w18|45 iDEintlRf |t@tth@mew3_5::l gure 54
is simlar_to L..gur e | OC S Qsite tile set
ext ract ea FIORELRdnEwS mitloBRPR D Eid 8 rTo e BRI dRSTFR S aReer o 1 ow
rounds of cief{edtprototile FiStpr 382 IU(fE@.ﬁGI3|4| isstmikar ¢o ther protttiloabefededge

mat chi ng r%\‘?esrsé%arﬁg&g){&tblﬁ 133&!}5 2PXL aﬁ%qngﬁ r%s'aﬁeTﬁé 'p?ot%ﬁltes and

addi ng deslllagnto eac ”Otl es in 48 to create a
conpl efed @ppiedg mrskedyprotatie %@ﬁ%a 3663iig Figurg |'9eér‘°tlhﬁ'r iPgs§ibeed that by

choosi ng béaawteeﬂm@@pmmlawwb@@ Beoloemed if @eeireddiBkahpe. can be created
as desired. Qut of the 12 marked prototiles in Figure 48, the edge matching

rules in Figure 55 would generate 10 different tenplates, while the edge
mat chi ng r Biges: BH ifisguitae 16 Figweal b eocmrcape Rurthef fieflatitin tsearq:vicmbmd In the

rospact i veryy (e AP ORIt BBy 0Ny odhitReg IR L T hee

previ ously are mai ntained. This is advantageous as fewer conponents (e.g. 4

mar ked te”Plb@Feesb'nkesﬁmhélr o @Kﬁu‘?e 5%) .nhacvrecegf eﬁb@r’e Qé'éhbﬁv)é 3 He@ERdi S Or eat er
utility in l'esser nunber of marked ng ate tr| ecause | esser mar ked

tenpl ate tFIBROSE MYHRT filed 3005 185 et SRIAATIR 4 B P AR AR

Figure 37 is similar to Figure 17 in concept. Figure 37 shows a composite tile
20 set 3700 exiracted from one of the deflated composite marked tiles after a
few rounds of defiation.

Figures 39 to 43 illustrate derivation of edge matching rules for each tile in
the extracted composite tile sets and adding design to each of the 3

25  prototiles 2900, 3000 and 3100 to create a completed tiling design. The
method 300 is applied.

Figure 38 is similar to Figure 18 in concept. Figure 38 illustrates a “marked

prototile Set” including the 3 basic marked prototiles 3801 used io compose
30 the marked composite tiles 3202, 3204 and 3206 in Figure 32. The 3 basic

marked prototiles 3801 are appended with edge conditions A and B

respectively and shown as appended prototiles 3802 in Figure 38. The

appended prototiles 3802 have their directional paths and marking

deliberately removed. Edge conditions and tile numbers have been
35 deliberately included in the appended prototiles 3802 for illustration.
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15desi rabl e pseudorandom effect in tiling as described herein. Figures 55
and 57 are simlar to Figure 18 in concept. Figures 55 and 57 represent
different sets of edge matching rules. 20ln Figure 55, the edge nmatching
rules are such that all sides assigned as '"A" is only associated with gray
shading. In Figure 57, all sides assigned as 'A is associated with gray or

whi te shadipgre 39 QihiRs eoFighd ﬁﬁ”%@nczgmr%r gsﬁbnﬁlﬁatﬁr&oa% oncept .

Fi gure 56 |IIustrates 25edge " condi ti on ef I ne ure Fi gure 58
i |1 ustrat eBa¥gger! %‘Eﬁ?dl“ﬂ‘? cﬂ%’é'cd@tam?éidpf%o‘li?ﬁ@@%m aF?‘tiﬂﬁ%'tSQt”iess%tl mlar to
Fi gur es 20creaﬂed6twi'néﬂlotiﬂ100m3€@hre 8QRi @oven ﬁlgue@zrragm@r@bsustanuﬁfgure 23.

Fi gure 60 howsaco ted tili desi In the manner .as the 3
exanpl es pﬁigv?rﬁaéj(?egﬁgv Fan %ﬁ&rﬁéagg’c%ﬁﬂé‘gf’weh%"f kel Mﬁﬁa‘?ﬁn%“ quare tiles
and 3 dif f eowatbenrplaked tprmrmewel the desirdieefi8d aftayatileddesign hbsidiesat ed i n

Figures 61 ,tog h ows the 3 different marked prototiles, Figure
62 shows t EG%geoncto% I?ete?%?]aé:%gﬁ gure 63 shows the marked conposite tile
made up of 5 square tiles and Figure 64 shows a tenplate extracted from

the result F@hr@m@.s)&.nﬁaaet&p@nﬁbsm & &r&fdégd Fidr8 1065 @at&liafiPsnbhing exanpl e

after a few round f as the exanpl es

provi ded a%\/gé’,peag?@{”ﬁé%s@g g@l“feeg% &ﬁ??—?”ﬁﬁﬂ%‘a a%s'%'fs EFGHESZ‘&@%%CF tiles and
2 di f f es enEdymarcdettiqprsol ahd IBe:esnamvéig. created as illustrated in Figures 65
to 68. Figure 65 shows the 3 different marked prototiles, Figure 66 shows
the edge conditions, Figure 67 shows the marked conposite tile nade up of 5
square til Biguend? s gm@r 68 Fansag1dn tconperit Bigesa #hsheds theoappérsiedesul t of

one of thetiigamROsit EiguPs K8BrdvideRSwith edge designs for edge conditions A and
B respectively.

Figure 42 is similar to Figure 22 in concept. Figure 42 shows tiles in Figure
41 with completed tile designs. The designs correspond with the edge
conditions A and B respectively.

20  Figure 43 corresponds to Figure 23. Figure 43 shows a completed tiling
design 4300.

With reference to Figures 44 to 64, the same methods 100 in Figure 1, 200 in
Figure 2 and 300 in Figure 3 are applied to the case where the “basic shape”

25 determined is a triangle. The steps are applied in the same manner as the
example illustrated by Figures 4 to 23.

Steps 44 1o 49 illustrate use of the method 100 for creation of marked tiles
and composite marked tiles. The composite tile is made up of 4 trianguiar

30 tiles. The marked composite tile has 12 different marked prototiles.

Figure 44 shows a triangular shaped prototile 4400, it is similar to prototile
400 in Figure 4.

35  Figure 45 shows a composite tile 4500, it is similar to prototiie 500 in Figure
5.
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iocreated for this exanple after a few rounds of deflation. Figure 69 shows
a "dianond flowtile" exanple which is atile set having two different
"basi ¢ shapes"” as starting point unlike the previous exanples illustrated
in Figures 4 to 68, which have just one prototile of a particular 15 basic
shape. In the case of Figure 69, a square shaped prototile 6901 and a

di anond shaped prototile 6902 are determ ned at step 102 in Figure 1. The
two basi c Bigapest & smilamenBiporet]irseomicepih The eeditedisdeledfprotosledd&i®ond shaped
prototile ; ide of the square shaped prototile 6901 when
pl aced adj g%rg%ﬁp%ﬁgs gﬁ%@n@ﬁﬁ@‘r‘é 620 Figure 69 further illustrates how the
two basic shapes 6901 and 6902 could be scal ed down and arranged to fit

into the shapg 9% gaghi&f ot BRI ih GOREESH TRe RRSInRIOAD AN QR AimiBarRauar e
shaped prototile 6915 and a di anond shaped prototile 6916 i.e. steps 104

and 106° i n'applggraoundary poits algethesameras Lgge FYHERd conposite tile 6921
[based on the square shaped prototile 6915, it wuld take 3 scal ed down
squares 6901 and_4 scale own di anonds. 69 rovi . fit. Two
e angul ar "ourEe &oSifabh 6813 CLTFRRER: BT He b IR ETe pARRTRM L' Square
shaped pr otmatKeldepréBlitesareduires ta fulidngeSarrageteohsrit®dd.7 it andoed 1Batof  t wo
respect | Ve sraleslofifila SALGS S (AR oHAMIE OF: thi! 44 HAvE S el he space

of the square shaped prototile 6¢ arrive at a di anond shaped
conposi®e thrdenyrpediise gomRosifetiaicapaemsniteridhrototil e 6916, it woul d
take 2 scal ed down squares 6901 and 3 scal ed down di anonds 6902 to provide
the best fif. Twp.trjia | ar voi.ds. 6913 and, 6914 uld b resent in the
space of th@uﬁﬁﬁ %E'Q%ggg%r'w&ﬂt'ﬁc@n%%o ﬁ%é“%h%%%%?'f%ﬁ&ﬁﬂﬂ sections
6919 and 68@reit combinatispeats createdah Edudodh squares 6901 woul d be jutting
outside the space of the dianond shaped prototile 6916. Figure 69 al so
shows that the boundary points selected for the sciuare and di anond
conpositfe Flguess 6020 2hdlwd2le ian terpive Rsecess dondatlaie thed 2hmarkagay mar k of
each side thm%&ﬁtesﬁlﬁériﬁ [aRes Prit el 883 Hgrbe & appiRd. 1Bisshaped

prototile 6916. The reason is that both fhe square and 1:_“ anond conposite

tiles 69212BRgCigteshthA RNy Angr Yoths GIREKRH FAMPRZIG S 1 £199Fe (He'Sscal ed down
squar es 69gguirad t60Rl edeciedrfodidanamiths afi® &2 bat udedcad mowaptne dactkiiesi de of the
square shaggsdI r;%Jrgt otile 6915 or the dianond shaped prototile 6916 that are,
for instancé¥spfitting each of those sides by the ratio 101: (1+square root
of 2), 20hich is an irrational nunber. Figure 70 shows 8 rows of tiles. The

first two e 6801 dikdidstd #igurd43 in concept just that the reduced scaled
prototile are triangular and the number of tiles in the composite tile is
different.

25  Figure 51 is similar to Figure 14 in concept. Numerous variations of marked
prototiles can be achieved with the 12 different marked prototiles in Figure
48.

Figure 52 is similar to Figure 15 in concept. Further deflation has been
30 performed over the marked protofiles in Figure 51.

Figure 53 is similar to Figure 16 in concept. Figure 53 shows 12 deflated
composite marked tiles after 4 rounds of deflation.

35  Figure 54 is similar to Figure 17 in concept. Figure 54 shows a composite tile
set extracted from one of the 12 deflated composite marked tiles after a few
rounds of deftation.
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differently marked square prototiles and the third and fourth rows 7002
illustrate 12 differently marked di anond prototiles. Al of the tiles in
the first 15 four rows 7001 and 7002 can be marked and arranged (i.e. add
mar ki ngs and directional paths in steps 112 and 116 to 130 in Figure 1) to
form 14 different square conposite tiles as shown in rows 7003 (e.g. 6921
in Figure 69 is one of them) and 12 different dianond conposite tiles as

shown in rows 7004 8 6922 in Figure 69 is one of thenm. Each of the
conposi t e igyres 5I5u'l°f‘§4 lugligte %"’Qt"&’f* PHRGSHBIRCIERG 1Ups éOTQ%%CErtif%é’di with

refer etnce the &itgidter il;ortnbbsnétt;ﬁaolt@lﬁ@ﬁ% eshidififldeaigh @f chéle gomposate t |t | 3
varliants can e ra W e e IS Nnote
Uhat - oach PR B PR 39 8 sy AR And i Ru S B e metoeaidob s 267005 and
7006 i s t happlibd.rd ismdtedotinat by rchessingO0Rohdes ¢dge oiatoboty oed mpad los. Figure 71
al so shows,Gef f%\“@zéifes thh B8 c?é&ied lklé Walifed. %%t%%esizaﬁlﬁﬁx;ggé&%ﬂeg% on of the

14 different square conposi es as shown In rows igure 70 and
12 differ eﬂQUfél%é'ﬁﬁjeé@?rﬁt%‘i*t'@ W'F%Q” kiguenaawould gensateoiudiferent gure 70.

30 The netiapgiaAe) MﬁlleFHﬁaU'éQ ée mz&cﬁ%'r'u%é inAFigeFe $uf ifvblﬁiltiegﬁnerrﬁlén-ﬂs of

defl ation requir to f n nee aroomwth
o et o B et 'arrb'e o sPis S asB T aieea Fide dhfing? Bhefe e, mar ked
conposid e 33 laed Higurki §furespettiosly, Qublityt hemnddgddlint i3oof tteepsquaitiegquired to

be to be ”@gﬂ@% rgegzg}&' Ef%réo AlrlthifiedlS SN 109, SR agiéiopg &?et?% ps_in

Fi gure 3. ee square mar ked Iles 7202 and
7203. Fi gm@pmeausS(@ Gsrfom”tqﬁir@@%ﬁrﬁtb%ﬁ tnengmeeSE)ewemr@at,ermw and 7206

t hat coul dTr@?e i€ @rediat @ﬁhtPQﬁQQsééF dufbet I: 6B B K@Mgﬂféﬁtl@si b&audz0l, 7202
and 7203 u5| ng the neth in Fngure 1. r“)aglé’fa(ﬂl{rsﬁjfurther shows three
i

conposi t e 'BFE ragrked ﬁﬁﬁ'ate?ﬂﬁé is, FgatEEgotogas RSChig¥e i t he three
respects veigsoapieisbeddrahdors @ffgct/dGiding 42Absaned fdb&nusi ng the nmet hod 200 in
Figure 2 (nore specifically step 204). Figure 73 shows three square
prototiles 7301, 7302 and 7303 with "m d side" designs. The three

prot oti | esFig@es, 557302 Sdrare7808anmte Figwrd V8dnmpnapptl yiguges 55 and 57

represent different sets of edge matching rules.

20  In Figure 55, the edge matching rules are such that all sides assigned as ‘A’
is only associated with gray shading. In Figure 57, all sides assigned as ‘A’ is
associated with gray or white shading.

Figures 56 and 58 are similar to Figure 19 in concept. Figure 56 illustrates
25 edge conditions defined in Figure 55 and Figure 58 illustraies edge
conditions defined in Figure 57.

Figure 59 is similar to Figures 20, 21 and 22 in concept. -

30 Figure 60 corresponds to Figure 23. Figure 60 shows a completed tiling
design.

In the same manner as the 3 exampies provided above, a marked composite
tile made up of 5 square tiles and 3 different marked prototiles can be
35 created as illustrated in Figures 61 to 64. Figure 61 shows the 3 different
marked prototiles, Figure 62 shows the edge conditions, Figure 63 shows the
marked composite tile made up of 5 square tiles and Figure 64 shows a
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met hod 300 in Figure 3 based on the three basic marked prototiles 7201, 10
7202 and 7203 in Figure 72. After numerous rounds of deflation and
providing the "m d side path" design, a tiling design 7304 with a
"connecting path" pattern is forned. Characteristics of the "md side path”
design, in common with all tiles derived fromthis fractal nethod are that
the connecting path in the design i.e. as shown in conposite tiles 7204 to
7209 i n Fi gpumeaté2exttaciadsifiosn elze esuidioVicdaadt Sguacmppsitt otarker tilmsver crosses
or interse r path pattern. In

addi tion, 8&%§%ﬁ¥89%?§mnga%gﬁeﬁgqggg?ﬁ%ﬁgﬁggﬁﬁﬂkgnnect|ons at the corners,
allows for applications where a pattern, circuit or other connection can be

neatly pl agegheaanfe REhAr &eﬁﬁﬂﬁ@xa?nﬁbggﬁ)wde@téwvet AaarRéd &mp@@rener s, where
t he connectlon once it_has an y n ceSS|ty

over | ap® wi tilF BRI RO T NgXage II\"L;e %?Cﬁé mrﬁat '“}ﬁ”EFdsPEPémﬂ%SE 3N APso creat es
the conditteataf agdwstratad 0 FigatagneRito e Fijute $5i mc&rssmet@chuftwemthe path. It

cor o n ol Deriegaeutte bidbrd B8 MBuERE SuCpMRRlls. PRI FLRRERR Do Re
prototi | esmadg@l camoxite7dle3madel Up4oU S Fugea dilepdand Sagust dfs shews aconposit e

tile sets Fl},%} 7 [/ C d on the
four marke %tte oté)ﬁfhcégcg%% nfi@ﬁ’e éﬂgbgéﬁngnéﬁﬂr@oggﬂgﬁﬂ? ﬁ]agiéenog?i ﬁe%d 100 in

Fi gure 2. Ffegtﬁdefofzwf’r B¥amRle %‘ﬁbﬁée%‘wndéd’rfrﬂsfé?tﬂ%‘ tile sets 7409, 7410, 7411
and 7412 derived after 30 defl ati ng the four respective conposite tile sets
7404, 7405_. 7406.and 7407 usi nEth 0.dn Fi re

speci fi cal ’:Sgué? g% 98\2@ Igiladmréog%w(h?sgxasmh%e ¥ cE)hu'rS %3% i}av‘n i "® sets 7413,
7414, 7415déﬁeobn74fb@smeshm adg eutarde@Iwalmtngn!uﬂeetme)wewommcmcamletsi l e sets
7409, 7410| leﬁl%%dng:éql%% %@ mﬁpnﬁéﬁo&g?gﬂe'ﬂ?ﬂgy%%ﬁazpa@ﬁaﬂ

speci fi cal ure /5 sho four onal prototiles 7501,
7502, 7503bagid svgqm Iwﬂﬂmca%@fa igpea BBransaumnel shapes BIHAII9LPAT agd s gns. The

rFJ_r ototi ge;d%ﬁ%d s?‘:?ﬁé’d ?&Qﬁlemﬂaﬁgddlﬁrﬁmﬂﬁf m;/@tle,lpbm?zam. L%rggzm&t;?lgg 308 in
I gure ased on our asl| C. nar.Ked A pr otl |l es an
7404 in Fi &mg’a?'& S'ﬁp&ar%m?g‘ &S e R 5'uP'd80ﬂ%Hb‘% f@nqndes 7505,
7506, 7507 shapkd/pOhtld ab02rcanf oatcbedehside oh thdeqiarer shapsperbiotie hexagonal

prototi l esd@ﬁ%#?%ﬁd @“3-9%@ Ozlgoaz}m”ﬁrgure 75 shows four nore conposite

tiles 7509 dérived by deflating the four respective
conposizbe tiles 7505, 7506, 7507 and 7508. Figure 75 also shows four

conposi te idyes 65531%16;&5@5%3}@35?}5\:\1 tAé t\ﬁé‘@a&é]s@ﬁag@é '6!'4@11 ah?z( 648k |RLiang the four

respective Conposi te til oﬁ”e 76 shows an
enl ar ged vPevFeRESL dgwn b GLranged |tPef“75"t§@) thﬁ qflaﬁﬁr%f ?BC'?M H86t™Pne out i nes
of the indrasgpduimle basiaganpes bi healuwsn@empprtokmn@mwmb@ didmdnd e 7509

bei ng drawn._The h th fit i.te tiles
7405 to 74182RSY E(’S‘ﬁﬁ%%;jghas Sae%“cila ﬁt%‘ of a'ﬁgh %t erg% gﬁ‘f)rgri%gfa paths in a
desi gn.2s Posguaget shaped ecoimpotite tiwe 68gbriwsed mrdﬂza deugratdilapde girgiotier e t hat t he
direct | onakopat NSuglig! kel 8USCAIAP | dotPISkEL B! BIRH IdnS 4! BoaldP liowki02, 7403

;
and 7404 are not Intersecting corners o? each hexagon tile. 20 Al so,
t he connecﬁl%ﬂ'@“ﬁ&t%o?doéﬁp"‘% “t“hé’eéfo?ﬁpa'é‘iot‘é'af‘gll"égV‘P'P% BOFAE% 8912413 has a

direction waughoe preskft Wmée@%e@l df Rhé B@uaesahaﬁe@rpﬂstbmecbgf1graridhm/otl les. The

f t di t ted b b h f th
Frorar pat FEngulan aetdie, 6T ahd il B Biee st el B s AT O B U e ompos te
tile 73609. 6801 wobie sejuttimgasutsibe aime beacebofahe hqodre shaped poristils6ém5. di recti on
away 25 from a?m{)??g&g&%%ﬁd $bedTohbolRY 8% E§9bANG 5h3hd dRMdHg at 7604 to

the end point
shaped prototile 6916, it would take 2 scaled down squares 6901 and 3

scaled down diamonds 6902 to provide the best fit. Two triangular voids 6913
and 6914 would be present in the space of the diamond shaped prototile

35 6916 and two triangular sections 6919 and 6920 of two respective scaled
down squares 6901 would be jutting outside the space of the diamond
shaped prototile 69186.
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Anot her exanple of a square "md side path" design is shown in Figure 77
that is based on the three marked prototiles 7201, 7202, and 7203 in Figure
30 72. Figure 77 shows three square prototiles 7701, 7702 and 7703 derived
after applying nmethod 300 in Figure 3 on the three marked prototiles 7201,
7202, and 7203 in Figure 72. Each of the three square prototiles 7701, 7702
and 7703 contains a hole as design. Notably, the sides of each of the three
square prototiles 7701, 7702 and 7703 intersectingémﬁth t he directional

pat hs 35 Figugeng® @We@%r%éiﬂ"ﬁr Bewtdanegointspgelesiog jor RiggsarpeB an Fi gure 72
can be nad#tatenday@pasiwties 6921 etgesabesingns. cald L% aaphethd hanhwagymetric
edge design_i,s that, the sides intersectin it directi.onal paths is
Formed w takachddtn (s P8 gt wrehed muloly®, bifs o g, 48RBe e
di r ect i onaghapad horatotimvpoh@adhe measmn & tieadt hahathe psuaye tandt diameags j oi ns an
"arrow' (r t I Jeckd : i i of anot her
tit e e R RRe od B8 dBCbe Ay E ML) whthe Uael 1 o 8 P i
shape. Thescgladedowt gauargp tABLENd ScRledetoyer diaBenaF FA0Z ige lafakiers PBnal pat h
Cﬁn r erralt ﬂ?@“”ﬁgbr biC the %ga&iet Bﬁ’e%ﬁegt E%t@tgads@trshbhtﬁtﬂé adibmolrd gé!faﬁeJZ ?' i50
shows a tilipg create a on ree.square prototiles
7701 77oraliie S0 hahare B Rcr AP O SRR XL JLRRP e tRoDaleI BES 10 7701,
7702 amd 7703-sqoamrcespiosidi) nghish than reatmnaowrisad as described earlier is
provided with a tab 7704 (only one is marked out in Figure 77). The sides
of each of _the square prototiles 7701, 7702 and 7703 corresponding with the
arrow t ai | Figyredéd cehawed Betawsi ef tiles.pFlewiftieldtwg trawa YWdkBiusraigs5T4¢onl y one is
Imtar kig outdiff@reﬁtnguf.@rkzg)hs ubhe ﬁr@clagl_étzoénd ?héTﬁﬁ'i?d tafhdL taurihgmtrst ?@o@ocrﬁt t7785-
i S appreci at, in additiqgn to,, and independen r.om e ta
connect i on@',‘gtfeﬁ% 1%iqe’§ ‘T’f&”%gla{ff?d?g'%‘oi”a Repigtiles: g'f Oéy‘tﬁ)ﬁ'eﬁé” AR arrangnent
of pi eces four mws Tobi1vArdUBdO2sgnareemtitided Sndviritangboias apb acedings bnéentre, so
as to creat, rr t. of hat | s of  qrder at the
| ocal sca?ée’?ecaﬁ?%‘eo aappgg'r?%‘bnsgpjrza%wofn?%{o ﬁoe'ngﬁll@ﬁrgﬁggégcfr@. Tﬁgiﬂ%f}egrﬁr e 78 shows
four basi csavarkeempesitedties es s7@@1 in TBG2700886Y- &¥ad i7Elxre BAdhooé them has a
four si dedyisigRg aMat 1 elfe¥ad] BL9BRd dIRRESItEkilestas sHGEN 3 FoRSYBDRL I cal .
Four conposite tiles 7805, 7806, 7807 and 7808 iIn FL?une 78 are derived by
appl yi ng n€thd&e22d0 Fiavrepy s ena obthereEagiue! thasempasifatigs ilisghet ot i | es
7801, 78025 an8Rgeradtd cfitdih dddcabed® with rbigréhertoshews . ouis LGprapaede tiles
7809, 7810th 78é1f§gd 7812 . hi# are derived bg deflatjﬁg%tgeif ur respective
prototiles 956 O 7806°TPER' P AlfaVYEIB® Rl gifr & RS o) %leﬁd?eaconposite
tiles 781xom8dd, 7815 and 7816 derived by deflating the four respective
conposite tiles 7809, 7810, 7811 and 7812. Figure 78 also 30 shows four
conposite tiles 7817, 7818, 7819 and 7820 derived q% defl ating the four
respect i velt donpied that eaghesl g of thegla diffegamlyamarked 1§amasy pratetieeal
qual i t b£s FobstaRi WS if Ak BRdHAIBYERE rdws BRIl twodi@ctifid phing. by using
symmetrical (e.g. straight as opposed to curved) edges where the
Figure 71 also shows 8 rows of tiles and illustrates two stages of deflation of
the 14 different square composite tiles as shown in rows 7003 of Figure 70
and 12 different diamond compaosite tiles as shown in rows 7004 of Figure 70.
30 The method 200 in Figure 2 is applied. After sufficient rounds of deflation as
required to fulfil a design need (e.g. to fill a rcom with tiles of certain
dimension), it is appreciated that only one of the marked composite tiles in
Figure 71 or in further deflation steps is required to be to be used as a
template for tile designing employing the steps in Figure 3.
35
Figure 72 shows three square marked prototiles 7201, 7202 and 7203. Figure

72 also shows three composite tile sets 7204, 7205 and 72086 that could be
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35arrow (relates to arrow of a directional path of a marked prototile) does
not nmeet at a corner. Secondly, it could be achieved by choosing a
prototile that has asymretric curves like in Figure 78. Thirdly, one can
choose a tile that is with boundary points that are asymmetrically | ocated
al ong the sides, and "forces" the basic marked prototiles to join in a way
that supports asymmetrical designs. 5 Figure 79 shows an exanple of a
square "m gersdretied whsed en, thbabeed roarkedepreigtiese7 20it| #2862 and 7@0B usimgFi gure 72.

Si des Whean et HHHQS% H?%Pé)’i #gﬁre' 72 FUAdF Shd'es Qx‘?\é/deec&nmger 4 t58{ secting

t hem can be re mretric curve. ere is no path
can be repTWecmﬂﬁt&Fdamﬁ?rﬁﬁ!tVﬁidoaftﬁjrdﬂé‘at'ﬂﬂ)thﬁhté“%ﬁ frepegtive pRMBeRIGre tiles in

the desi gnij@r SetprBadedonl 4kt Fobé aistiY 1S YHBTRéd 1200/ |neﬁ%@5e 89@4o@nd 7903,
whil e the sides WlthOUt g‘ath intersections are replaced with different

symetric eRAVERIYSEP 204k 7904. Four different edge markings 7905, 7906,
7907 and 7908 derived for the respective marked prototiles (shown in Figure

72) of the _present exanple are 15 assi % ned with the respective different
asymet ri chlgueaigéshqepthreq sguare poigtigs d 3p904302TIe &30 Witlbt Mideide’909, 7910

and 7911 aél@s: 'T‘H%dth!:@é &téﬁé@?éoﬁ%dznaﬂfd gan® a?e Eéﬁkf@dt B? a9§Z%Ct ive
osite til 3 and 7914

mar ked protot1 |l Not_ Three co

are deri veffehipd %?)[f Vi ﬁf&’ g%%sefio@n ithe It—‘?n%ﬁrleasic B"r?”fe}‘i’ep'tortl‘?tg%s Qe

pr ot ot i1 es7ZEOANnd7 9203 andF’gaﬂel 725 gftiere ndthetaust hend20os hieiiatidrnramd conposi te
tiles 7915 d. '8 t e i r respective
prototil esprf’g%% %1&17 7‘8’?& é‘éﬁ%{q E“"?{'@ddgé[gg%bé ga %néahll %e a

| i zard. Theatpi exsdiatn g iermdt ddaeadtenistica efhibas’ rwdvxﬁltiqneoaﬂm designien desi gn can

have si des.@hmbRQlith dU@bks bbhgs ﬁ&ﬁ'tﬁl@q%cﬂt%tﬁéﬁ Mr%%ha@t%lé@?ﬁ%héét%' desi gn
and symetrical design depending on tile _edge r ki gure 80 shows a

tiling desPyh 'Bé@%ﬂe%ﬂ”ﬂﬁeaiﬁfdﬂ“‘ﬂ’t In ‘"é%!“?or?'tplt 6207"9to 7Iﬁ0 dPe’:'Megﬁows how t he

tiles gan Beiisppth edintumaa squaienmatitid) aleveutifodsss 30insereBctaangrvtiggrchi t ect ur al
sScreen, breeebl oomddwder Qr _the I|k In this

case, rat h8ft tﬁaﬁ?‘taﬁea Pr%{i‘ RE aer%f’lo‘EEf“ieé“ eMA0Illies” (e PISRIIR 24Tk ed
prototil e 8ibd@inpepatly Rnsegmnata thadcatnesi adows ifbregpplicatibey wiee ian Fi gur es

4-17, theyPotl Pb&r&ﬁg@mdoﬂh%@%ﬁ%@n tgﬂm:ﬁ@ﬁoﬂ %é\gllégfzh the

mar ked pro e as ront surtface of thet and the
35r ever sedsifas .k Ehgrr Hiast Al dhBromess. ¥HBV tsh CORRPRIABKORGH flab2s & t he sane

tile. Bell awraeabiéamamorr&i bpele@&@.tg%vdmwubed tmﬁamsr:ﬁftﬁé eo@erto Figure

3, th t d t th
Front sur f SRS BEBOARATEALE SRR SR engRRTI SRR S SRR & B8 1 hat each
surface of sitdhe mtelisecmdwydthleamﬂh dit fig eppmcmeigmam auch tai mm;gmnoulne)_ef ront
surface a”ﬂ?ﬁgﬁgg@ﬁﬁorﬁ%{i&%f cdrfhif BRCABNE cirbliyffsr ated, on one side of the

tile, B on

25  Figure 74 shows four hexagonal marked prototiles 7401, 7402, 7403 and
7404. Figure 74 also shows four composite tile sets 7404, 7405, 7406 and
7407 that could be generated based on the four marked prototiles 7401,
7402, 7403 and 7404 using the method 100 in Figure 1. Figure 74 further
shows four composite tile sets 7409, 7410, 7411 and 7412 derived after

30 deflating the four respective composite tile sets 7404, 7405, 7406 and 7407
using the method 200 in Figure 2 (more specifically step 204). Figure 74 also
shows four composite tile sets 7413, 7414, 7415 and 7416 derived after
deflating the four composite tile sets 7409, 7410, 7411 and 7412 using the
method 200 in Figure 2 (more specifically step 206).

35
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5 surface 8108 and A on the front surface 8107. This is further shown in
Figure 82, where a screen design is shown, based on the prototiles shown in
Figure 81. Here the A sides is a snooth edge, with holes in the corners,
while the B side has two raised profiles. It can be seen in the three

di rensional views of the front surface 8201 and the back surface of the

same tile A302 rahoRacdur ragsiar pPbiolife #dohe78es RREMR P8BOYANA edge and

a profiled g{ eac ual “ori entation_of use _depends on the
edge condi#9r8hee E?é%?r gnedmicssifs raHbEesigne- FPP@’%FPFISﬁjéHHBF’Q?r daPé a screen,
i1lustratiag nSox hleeddrivie@oyCaiplyey afetieaty8oh by Figurens pgsédien tthé ewwver to use

both the front and e til Ln.a simlar arcangenent to
Dhe set - pr S BRNeT ROl 451 740, 5 ahd ZRas i Fidd 7y BlovBE 2B ol e

qual i ti®es fpdbsesbeds b‘yurt leemposite Sitetss 788 BEOGr tillic end BAE0& Hiahgire corrponent :
It wll befoﬁﬂ@rﬁ %ﬁ’sﬁo: 6d tﬁé]%urar@é’pé:c%@e We? | nphﬁoﬁt@é S"Sﬁ?tﬁ%nunber °f il es

.converted di mensi onal

coul d be mm&fweﬁél3“0“@31‘0%@OF%G@P’Q%*WPR@@O%RW& 7Pes apd| | be
pai red wi tygitohgeririked d@ﬂ@ﬁanfgt nﬁeesour%aﬁécmlvbyoonidméQizé@%m 7®06,apply to

enbodi nment f th d tile set described

O e s L i T e Tyt boeind Shenare 1B e 287 8T8 1) he
conposiid e and %temtmlvddtm dpdlatieg thecfalit yespbativearvepvase Glesiy&Pps, 25104, he
prototile. fgconposite tile is able to tile the plane in the sane

way t hat t%e prototlfe can, although the conposite tile may force a
particular tile orientation due to the edge profile created by the

conposite agu@nﬂ@aﬁcsws an e%)aramv@wnmﬁl becdmpdditeWe 7568 8] efut® 7have the
S o i TrEn e on e SR S G L egacr oot 19
15 tile 7509 being drawn. The hexagonal “mid side path” design of the
composite tiles 7405 to 7416 in Figure 74 has a guality of clean intersection
of paths in a design. Points {o note in the hexagonal "mid side path” design
are that the directional paths of the four basic marked proiotiles in 7401,
7402, 7403 and 7404 are not intersecting the corners of each hexagon tile.
20  Also, the connecting path in all of the composite tiles from 7405 to 7413 has
a direction which can be expressed in the design provided for the tiles. The
expression of the direction is represented by the secondary branches of the
fioral paiterns, which can be seen in the enlarged view 7601 of composite tile
7509. All the secondary branches branch off in a consisient direction away
25 from a main branch 7602 as it moves from the start point at 7604 to the end
point at 7603.

Another example of a square “mid side path” design is shown in Figure 77
that is based on the three marked prototiles 7201, 7202, and 7203 in Figure
30 72. Figure 77 shows three square prototiles 7701, 7702 and 7703 derived
after applying method 300 in Figure 3 on the three marked prototiles 7201,
7202, and 7203 in Figure 72. Each of the three square prototiles 7701, 7702
and 7703 contains a hole as design. Notably, the sides of each of the three
square prototiles 7701, 7702 and 7703 intersecting with the directional paths
35 in the three marked prototiles 7201, 7202, and 7203 in Figure 72 can be
made to have asymmetric edge designs. An example of an asymmetric edge
design is that the sides intersecting with the directional paths is formed with
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Some i nformation regardi ng boundary point selection is as follows 1) The
boundary points are used as starting points and endi ng points of the paths
descri bed herein which will, through the deflation process, cause the
fractal arrangenent of the tiles. 2) As such, they nay be |ocated at
coinciding (intersecting and coinciding are used exchangeably) geonetric
points of the conposite tile and the prototile when the conposite tile is
| ai d over & heagp(airaspbrding 3jthThe “aresw’i Celateafiotthe dpecitontai pathaareow)seabl e as

boundar y nRLE B ) oftedial o EL SR RUECRa bl (FAERESE!l! ! @ T 05

the edges 0 ro useabl'e asbouRdar Boi nts where
the verti c@!!se@ﬁnalﬂ@%éffpwktétﬂeol’tihle(-ﬁl@ of anndhgrdie o COlHé b@dbe’t TbBret ise prototile

are useabl £ "AgadPO4HIHR" WhRP ;E!hés into tﬁé "Eéilgeshﬁbélp@hé‘to%e'?vs)(dég #hbg used as
boundary points where the m E?OI nt of le 20w thin the conposite tile

coi nci des (fSIERAeBYIE Mitqdicent EF'd%%‘ha‘faé‘ [?3?%" SEMAGe sl Yitheytetewi th t he
Jm dpoi nt ofedd@ tpe@diptil e. Sone sinplified notes regardi ng arrangenent
criteria for the marked conposite tile are as follows. 25 1) Start
boundary point and end boundary point are the same as for the marked

conposite gjghR ﬁﬁalfsershbﬂg a%fn%%@@ﬂ@?% d@ét%@%a@é@hﬁtthé %r&é‘%&ué’r\ée” ai d.
2) There is a sin cted curve between the start bound ar?(/?6 poi nt and

end 30bounﬂ8?%’"‘?§o?m1 77@)2 afide” 1S i HAcE °5F?6hvv9f desayarereiRfiieg i n t he
sane dig ectign 7762 ami 77703 &baéépdndmgd&tlytmoarrttw hoad he desctivedudasry poi nt.

mten the bongude M CRETRDY Golycof bandBy o8t ARt AP SRRy Do curve
shaped) do@fseaﬁ:btofttb@ﬁﬁuam)pr@ibtﬂ@hé’?@ﬂ héfo%maw%qufmswsdlog véth thean t he
start and gipgly A BE-described earlier is provided with a socket 7705 (only one is

marked out in Figure 77). The tab 7704 is made to {it into the socket 7705. It

15 is appreciated that, in addition to, and independent from, the tab

connections, the tiling design 7706 in Figure 77 could be a nano arrangment

of pieces (i.e. individual square tiles) with holes placed off-centre, so as 1o

create an arrangement of holes that have pockets of order at the local scale,

while appearing random at the global scale.

20

Figure 78 shows four basic marked prototiles 7801, 7802, 7803, and 7804.
Each of them has a four sided shape with curved edges, hence all 4 sides
are asymmetrical. Four composite tiles 7805, 7808, 7807 and 7808 in Figure
78 are derived by applying method 100 in Figure 1 on the four basic marked

25  prototiles 7801, 7802, 7803 and 7804. Figure 78 f{further shows four
composite tiles 7809, 7810, 7811 and 7812 that are derived by deflating the
four respective prototiles 7805, 7806, 7807 and 7808. Figure 78 shows four
more compaosite tiles 7813, 7814, 7815 and 7816 derived by deflating the
four respective composite tiles 7809, 7810, 7811 and 7812. Figure 78 also

30  shows four composite tiles 7817, 7818, 7819 and 7820 derived by deflating
the four respective composite liles 7813, 7814, 7815 and 7816.

Asymmetrical qualities in designs can be achieved in several ways. Firstly by
using symmetrical (e.g. straight as opposed to curved) edges where the
35 arrow (relates to arrow of a directional path of a marked proiotile) does not
meet at a corner. Secondly, it could be achieved by choosing a prototile that
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6) A grey edge (one kind of marking) always touches a grey edge, and a

whi te edge 5(another kind of marking) always touches a white edge on
adjoining tiles. The nethods 100 in Figure 1, 200 in Figure 2 and 300 in
Figure 3 may be acconplished with the aid of a conputer. The conmputer 8300
can be schematically shown in Figure 83. There may be provided conputer 10

sof t var e, ﬁagcl@smg&necervegfgiksi&fﬁg% 75 iRy, 1B ﬁgﬂsos%xsméttﬂgn i thin the

conmput er 8300, "and i nstructing nput er carry out the steps of
t he met hod¥tAReUPearEiRpIME that dsoasyneelliGrly ocaird 8l009ithe midpss @nd. The
conput er 836eg0nps i B&Sc amanRYe$sdtbBledNtd 8B02n f O wRYy OfRS Skilpotiee 15 one or
nore conputer pr.agr.a and includes input nodul es such as a conputer nobuse
8336, keyb%%}’mﬁ%té’%é?é@@m, and/or a plurality of output devices such as a
di spl ays 8308. The processing unit 8302 may be connected to a conputer
network 8312 20 via a suitable transceiver device 8314 (i.e. a network
interface)Fiouy &QSHPYS FCBEATRIB ¥ 3y 5a4dE THY sidretdesiunotresd RBtWBr k syst ens

such as a wquzee tioeal shswm iNFigDEK7d Labds aiheV¥ dre Aigracdglavetils (MAN) . The
or..nmore external wrel ess

essi ng.-uni t 02 may..al so be. cqpnected to pne  or.
oo cac T B TR R, woT s ead YRS Rk GabiEe v e e aci ver 25
devi ce 833aurege.gSides WhEie theenisow pagh caBlhwetepchd nottild eymivbhicl airve.
t el rcatd: i S > f ile
Lo ecomur AR 1 SRUNEL 70 SR ol S Gl 2
30 The proRBEYT#HCENIA9880790h &R ERedmpIvEilendhadsidles prilbeusseathg318, a

Random AcCitsisddiang Yaré RéphcSB ARhanHe@nReddmaMiy BB 2006 REAM 78322. The

i it.830 I i I f ol t tput. (1/0O
P ert acoorSitodinEienf sas meskiigscrduse 7908000 arko Sl Jeh B e saze, 1/ 0
interface &3Rdctive ndveed pspbidlys 30O&n infdyuré @2) ot tefaeseBdémpie drbe 35
keyboardl 83Qdaned Wafh ARTRSHENNS diferkReaBiBiEREL Kol 0083050 ¥Bbga! | v
ate us and i

comuni c a an | nterconnecte a manher Known to the
person sKki anddo99h thiee pedtetilgnt798Pt 7910 and 7911 are derived using method

300 in Figure 3 from the respective marked prototiles (Not shown). Three
composite tiles 7912, 7913 and 7914 are derived by applying method 100 in
Figure 1 on the three basic prototiles 7909, 7910 and 7911. Figure 79 further
20 shows three composite tiles 7915, 7916 and 7917 that are derived by
deflating the four respective prototiles 7912, 7913 and 7914. Each tile is
designed to look like a lizard. The present lizard tessellation shows how the
“mid side” design can have sides of individual tiles replaced with curves,
asymmetrical design and symmetrical design depending on tile edge
25  marking.

Figure 80 shows a tiling design based on the prototiles in Figure 79.

Figure 81 shows how the tiles can be applied to a 3-dimensional surface
30 such as an architectural screen, breeze block wall, sunshade, room divider or
the like. In this case, rather than the marked prototile 8101 and the reversed
marked prototile 8102 being 2 separate and distinct tiles as they are in
Figures 4-17, they can be combined into a single 3-dimensional tile, with the
marked prototile as shown on the front surface of the tile 8103, and the
35 reversed marked prototile 8104 as shown on the back surface of the same
tile. Following the same method 300 as described with reference to Figure 3,
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5 The conputer prograns nmay further include one or nore software
applications for e.g. instant nessaging platform audio/video playback,
internet accessibility, operating the conputer 8300 (i.e. operating
systen), network security, file accessibility, database nanagenent, which
are applications typically equi pped on a desktop or portable conputer. 10
The conputer prograns nmay be supplied to the user of the conputer system
8300 encodiis ahrea diateasishalr tigecare dieuassigreid adgen cCBHIROM oontha frbetish nenory
carrier or ondi ng data
storage ne um dglo\ge%fggék %{rfg@%%&%%h IQ@aéE%g?géd E%t %a&% ?%c%tl on
prograns nalthel He cgaldduvel Gt ﬁd@?ncoﬁiétl@mmtﬂéfr frpgt ﬁ'@‘ﬁmr%CBBIPZ The

appl i cati oR, i QUFREE AR é@ﬁdilléﬁﬁaté@%ﬁ 8hé athd B tﬁestlléxﬁ%ﬁ tenpdk t he
processor 8318. Internedi ate stora am dat a rr@/ be acconpli shed

rogr
P g P BBte S0 Aan de TR siianeaBb Tind Griogs Seawt Re Gpt er
prograns neg, WigerdQ fredrodasgn rsnsmﬁsrnalbheéd catheproidtass sesrent Fighdey. One or

rodium e camRdrer RSt arE Shenudh ARisRlnd Y e Rl Such as
magnet i ¢ osideas dab raisedk srofiesdl garctd pagn orthettiver dimensigeal deriscefs sui t abl e
for interf gl fghiificd s88Meha nd YaPPSE AR BUNE samE o EUBUREY edcgadabl €

medi um may al so i ncl ude w red iumsuch as exenplified in the
I nt er né® s§d9enl thertilghpe betsa sa@ptihet £96R 288 RREHAG B iedaei e AEUdi r el ess LAN

(WLAN) | sySbﬁéntatT&ﬁopmt@nué a;g fu@é t@lﬂ&eﬁrlmswhﬁfhd é@@e@bn@n@nemggre@ fa;?stsuch a
gener a pur 0se. . COo uter e ecti ve r esul ar us a

Dl ement sSHOE YPGB AENORE 16 Granlt e R HO A R e BeLeh SRR descr i bed.
30 Many rmdrrﬁngmi by hsnimgdhettie overxiangdeeisotb dhe iwnhade Haok auffacastafl til e set
and a meth 8£ iﬂ%rb%ﬂ%r’ %Ear@) da'n?téﬂees%\( gPJb%%Sd%ng?éH'??tmem%” havi ng

t he unders SCrib 1 scl osure w th the
dr awi ngs. Weﬁ@rﬁ"e?tdﬁ%fabl? lgealifige PYsHGECd et tﬁefﬁ”ac%‘%‘iﬁ $3n deset and a

net hod for ,3ue608Y atsiddle Bohbbferset is not to be linmted to the above
descripti on contained herein only, and that possible nodifications are to

be included in the clains of the disclosure. CLAIM 1.A nethod for
gener at i ngltawill ibb@pﬁﬁc;atédﬂﬂlamhh@dt mﬂmécsli)mtjuet metrsidepan 06 converted( a)

det er mi ni ”ﬂﬁna{’ﬁﬂggtdmgnsﬂn ;pmf’}n i, o %éjlv%ge%et Sy B B3 St ner

prototiles t ween orma conposite
tile; 20 rddupedyamal, ras tmerqwemedtma@sdtmomm whiebe papedivith thel e; (c)
scal i ng thﬁ]ap@apé}g fstile to a size matching area of the determ ned
prototile; § overl aying the scal ed conposite tile over the
determ ned protot| | e for iodeterm ning nore than one conposite tile

boundary pGieRbily, the fbIRRVIEP MRYHPbR thidntodamiaretaioy tHeomeinddidnaltislseg a
conposite t'écernb%&%réFé ng poi nt and a conposite tile ending point,
25

Some information regarding composite tile arrangement is as follows.

1} The composite tile should be geometrically the same basic shape as the prototile.
30  2) The composite tile is able io tile the plane in the same way that the profotile can,

although the composite tile may force a particular tile orientation due to the edge

profile created by the composite arrangement.

3) The composite tile, when scaled {o have the same area as the prototile, will have

35 vertices coinciding (intersecting and coinciding are used exchangeably) with the
prototile vertices.
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the conposite tile starting point and the conposite tile ending point being
different points, 15each conposite tile boundary point being a point
residing at a location on the perinmeter of one of the prototiles arranged
to formthe scal ed conposite tile; (e) selecting prototile boundary
poi nts on each prototile, the prototile boundary points

i ncl udi ng Sorfé AR oR rédaind Blin a%%mmcﬁaﬁfagf&mé' e ending point,

the prototile starting point an he prototile ending point being different
poi nt's, each prototile boundary point being a point residing at a

| ocat i on or) THeevduREaryRbiAls D¢ uear Bs PaAihgpbin®; andSéridingCioad bNBe pafhkr st pat h

linking th rototile starting, point an he prototile endin int, the
first pat h‘?%g%eﬂg EN HE}UC i ! cfkﬁ%whf Fr@mg?fi‘?gorbr%?%eff”l 8aL§tea§1f9i ﬁ@&goi nt to the
prototid e srahgeyendof hetiefg) marki ng areas of each prototil e separated by
the first path with different markings; 30 (h) arranging one or nore of the
Jrarked prototile to forma marked conposite tile having same shape,

prototil e Ariasi§BniBet Mayge insaied &t poipeking nterseqting apd wpioeding ars ysed (i)

checki ng tH@harehBPIGsTRItricCHAIME of IAEEHBRNe ik SRC heaphRiRemAtthgt step (h),
the arrangenent cri ,t«?r_l a cg%prl sing: 35the conposite tile starting point of
t he mar ked®CHIPHE & 194 PYer BISiRYOMRt ched with the prototile starting point

of onewof the prototiles and the conposite tile ending point of the scal ed

conposite :;,)iTthvgﬁgélgoéﬁekgagﬂ?ﬁ@etﬁeégg?%o%géryg&nﬁndi ng point of one of the

prototil es; béi'ng tormne ran fromthe conposite tile
starting point of the marked conposite tile to the conposite tile ending

poi nt of 4y The points where the edges of the composiie tile cross the edges of the prototile
are useable as boundary points.

5) Points where the vertices of the composite tile are located on the edge of the
prototite are useable as boundary points.

6) Edge midpoints may aiso he used as boundary points where the midpoint of a tile
20  within the composite tile coincides (intersects and coincides are used exchangeably
here} with the midpoint of the prototile.

Some simplified notes regarding arrangement criteria for the marked composite tile
are as follows.

25
1) Start boundary point and end boundary point are the same as for the marked
composite tile as for the corresponding marked prototile when overlaid.

2) There is a single connected curve between the start boundary point and end
30 boundary point.

3) The directional arrows are all flowing in the same direction, from the start
boundary point to the end boundary point.

35  4) The fones of the composite tile to the left and right of the path match the tones of
the marked prototile.
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5 the marked conposite tile, the second path being fornmed by joining the

. first paths of the one or nore nmarked prototile, and the flow directions of
the first paths joined to formthe second path are directing the second
path to termnate at the conposite tile ending point; areas of the marked
conposite tile separated by the second path 10bei ng marked wi th sane

mar ki ngs as the respective narked areas separated by the first path of the
one or m)re) Trae degttl (Wit radyi beecurve shaped)aioeofottttu@hfany ot thealties bbaidaiyng t he

second pat boundary points other than the
prototile g?"q} %}hﬁP{hﬁgﬂ]ﬁtS?ag[tn%%ﬁPo é Fle endi ng point of the respective

prototile; and 1l5areas with the sane markings on the one or nore marked

prototile E)hﬁi‘gre@re% SRRy Hérlilrﬁ;'j ﬁMa toﬁ&(é&%r@?%hﬁ@%Whlt@e&% ng

arranged to ¢ ntac one anot her; ]). storing a marked conposite tile
ful fill¥ngtanaibenifindeigeandng) apyays EQ“P%PSl %W’Bteéda%tP'éB@g’E'”aé"eﬁhe generated tile
set. 20 2. The nethod as clainmed in claim1l, wherein |ntersect|ons bet ween

th | ed it l d th term t d
Sel cot abl eTHS PARLR PR 1 FIBJuaaln Tl Arsa S 30 1 6 PP o HRE | ai med i
clai ms 1 oac&ympiistiedi with hbenaitihoid af cormpeter. ciﬁhprccsnmgecr&!@@ol ocan der ever se

ked gy ki ted b
the 1 progaiénrh rQN&WI’HgFEgn?e n#@%%t ﬁﬁyf Pgmﬁgjlrrectlon o RS e first

the first ever5|ng difrectio the first
pat h. 304. W@N@@t BUEh &6 VNaPHBEQre SOBIPHISTEPIegraNppely exReUtRd WBHINf ur t her

COWEY I Si [‘gihel computdeﬁ‘:c@?a(ﬁ)cain'dn&sﬁfuaﬁﬂ&% ‘é@mﬁﬂﬁért 33(50 ![t@ da?ryn@@ltcfhear ea of
eac rototil e Se (0] sal 0OSI
T BT Dt ShtenS AR mtethors FRbInFieRe 7 AT S g 2RE Do B of step

The computer 8300 comprises a processing unit 8302 for processing the

15 one or more computer programs, and includes input modules such as a
computer mouse 8336, keyboard/keypad 8304, and/or a plurality of output
devices such as a display 8308.

The processing unit 8302 may be connected to a computer network 8312

20  via a suitable transceiver device 8314 (i.e. a network interface), to enable
access to e.g. the Internet or other network systems such as a wired
Local Area Network (LAN} or Wide Area Network (WAN). The processing
unit 8302 may also be connected {o one or more external wireless
communication enabled devices 8334 via a suitable wireless transceiver

25 device 8332 e.g. a WiFi transceiver, Biuetooth module, Mobile
telecommunication tiransceiver suitable for Global System for Mobile
Communication {(GSM), 3G, 3.5G, 4G telecommunication systems, or the
like.

30 The processing unit 8302 in the example includes a processor 8318, a
Random Access Memory (RAM) 8320 and a Read Only Memory (ROM)
8322. The processing unit 8302 also includes a number of Input/Output
(HO) interfaces, for example I/O interface 8338 to the computer mouse
8336, I/0 interface 8324 to the display 8308, and I/O interface 8326 to the

35  keyboard 8304.
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35(k) with a copy of the scaled conposite tile of step (k), wher ei n
the conposite tile starting point and the conposite tile ending point of
the scal ed conposite tile of step (k) are matched with the conposite tile
starting point and the conposite tile ending point of each prototile
respectively. 5.The nethod as claimed in claim3, the nethod further

Sconpri si nghe%Bﬁfﬁ&'n@gtsme&@‘f)rroé&%{r[%ﬁﬁﬁ%@i gﬁpg%dsllgecﬁgrﬂﬁuﬁl@gl%r\ﬁg aFRr ki ng

symetry; and he mar ked "proto as r Ing s try,

obt ai ni ng HMREYNeFied H%‘Sn%?r%élmbfrb?dﬂﬁﬂféerfW%F%B‘%Be"@ﬁé ﬁ*‘élﬁ@r ¥le mar ked
prototil e. thklrelevant art. 6. The nethod as clainmed in any one of the preceding
clains, the nethod further conprising: repeating step (e) to

re-sel ect new boundary points to resolve nonconpliance of the arrangenent
criteria. Tbe computer?proﬂn@msretriagdfla'ﬂwerl otk idneamy onee ofoftvaarepr ecedi ng

claims, ""“5 d&tuﬁh@pfoﬁee) tté]ﬁrmﬁgg%’%@l;ﬂ&f Ql%l@ﬂncfe%dh%yhggk prototile

Starting po an ad onal pro e prototile
and step (Wemﬁftﬁ@e‘s@&ﬂﬁw sWﬁjattfﬁ@atherlgC(Hﬁpl&adl 8$Qﬂ1a(l patoperaiinghe

prototile EyaEmhhesradelt séanal, fﬂé%Ic@éééa@u|uﬁp%h?dﬂas@gné}9&dﬁm&ﬂdwﬁﬁﬂ' tional
prototile endin as clainmed in any one of the

precedi ng Ef%f “g‘?!ﬂr?é‘ﬁeﬁyﬁ'céﬁi’:r?qé‘mf@d gn @a@ﬁS'ﬁPBt‘E‘ft PPEERIR ¢HBPYSERerated til e
set i s igi VEne acdnahebr eogradisc alag béiippiedas bk eserhopried ebnipat@re to be

placed ad] g}?sefgltn ééb(?@ﬁgoo%%%#gdata storage medium such as a CD-ROM, on
a flash memory carrier or a Hard Disk Drive, and are to be read using a
corresponding daia storage medium drive of a data storage device 8330.
Such application programs may also be downloaded from the computer
15 network 8312. The application programs are read and controlled in its
execution by the processor 8318. Intermediate storage of program data

may be accomplished using RAM 8320.

Furthermore, one or more of the sieps of the computer programs may be
20 performed in parallel rather than sequentially. One or more of the computer
programs may bhe siored on any compuier readable medium. The computer
readable medium may include storage devices such as magnetic or optical
disks, memory chips, or other storage devices suitable for interfacing with a
general purpose computer. The computer readable medium may also include
25  a hard-wired medium such as exemplified in the internet system, or wireless
medium such as exemplified in the Wireless LAN (WLAN) system. The
computer program when loaded and executed on such a general-purpose
computer effectively resuits in an apparatus that implements the steps of the
computing methods in examples herein described.
30
Many modifications and other examples can be made to a fractal tile set and
a method for generating a tile set by those skilied in the art having the
understanding of the above described disclosure together with the drawings.
Therefore, it is to be understood that a fractal tile set and a method for
35 generating a tile set is not to be limited o the above description contained
herein anly, and that possible modifications are to be included in the claims
of the disclosure.
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9. The nethod as claimed in claim$8, wherein sides of the prototile marked
~at step (g) with same markings are provided wth the sane | abel. 3010. The
nmet hod as clainmed in any one of the preceding clains, wherein sides of the
prototile marked at step (g) with same markings are provided with a sane

desi gn. 11. The method as clainmed in any one of the preceding
clains, 35wherein the nethod conprising: providing a design on each side of
each prototiLAmg n the generated tile set, wherein the design

intersects or is a continuation of a design |ocated on a side of another
prototile in the generated tile set that is to be placed adjacent to the
si de of the prototilfemethod oeggrersdingidits def, lthee vethod &birisith éhenstedsadt as cl ai med

| D any one(fel err'r‘?l|rﬁrﬁ1§§%%tﬂgle(ﬂa%lggln?%?c‘éhptog)n%'cg'e?nt?r din r;?rhﬁﬁn'lése in the

gener at ed e and the s rototile is
made to5natcHMH16@9&@@ﬁ6ﬂ6ﬂ“@”§®hﬁ@%ﬁﬂd mé@@@"bﬁc%mBQ%E#mgide of anot her

prototile jyy a?r*&ﬁgi@:?']ﬁé BFcﬁgtliéé {erobRlthe é%ﬁesﬁ@hﬂe met hod as clainmed in any one
of the pre&i toti n the enerat ed

ein a side
o oo P et 18 Fomobare Al s ZenBathil ik hbfg BelIIBY o mmde o

mat ch a corr gapmititd;ng asymetrical edge of another side of another

prototile {op]h Jé?la |%§e{h%t§cqslllegt:! lﬁgr’nsvé]ite g‘l% OY%I‘ helﬁete?_rﬂ [;rgfchll Cl ai med in

any one of e pr din erein ©r¥ated at
step (9 ||nk@t@r@nw@gnmczreﬁh@legne)comlb@ﬂprtdeboum@ry aoma The met hod as

claimed in any ofg @mddsfe BT&G&QHQB] §A.ﬁﬂsnﬁeluwﬂ§%edowo@ﬁem&9ﬁ.n@0mr' sing

providing different designs on a front surface and a back surface of each
prototile in R ﬁ@r%?%ﬁ‘%‘%ﬁ”teltl'%e%@f‘g PPELA fractal tile set conprising:

the composite tile starting point and the composite tile ending point
being different points,

15 each composite tile boundary point being a point residing at a location on
the perimeter of one of the prototiles arranged to form the scaled
composite tilg;

(e) selecting prototile boundary points on each proiotile,
the prototile boundary points including a prototile starting point and
20 a prototile ending point,
the prototile starting point and the protolile ending point being
different points,
each prototile boundary point being a point residing at a location on
the perimeter of each prototile;

25 ({f} creating a first path linking the prototile starting point and the prototile
ending point, the first path having a flow direction from the proiotile
starting point o the prototile ending point;

(g) marking areas of each prototile separated by the first path with different
markings;

30 (h) arranging one or more of the marked prototile to form a marked composite
tile having same shape, prototile arrangement and boundary poinis as
the composite tile;

{i) checking that arrangement criteria are met in each arrangement at step
{h), the arrangement criteria comprising:

35 the composite tile starting point of the marked composite tile being

matched with the prototile starting point of one of the prototiles and the
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25a predeterm ned prototile placed adjacent to one or nore other prototilés
with no gap and no overlap between themto forma conposite tile,

each prototile conprising a first path linking a prototile starting point
and a prototile ending point, the first path having a flow direction from
the prototile starting point to the prototile endi ng poi nt, 30areas in each

prototil e senaraled, b bhsinbideH Hah Seidadedmsdad b bl ifnfaﬁ:rhgat ner ki ngs,

the conposite t1l rgj%/ prot ot |ng a marked conposite
tile, tWith t5e drefefilecensting peintef et ”%ﬁ‘lﬂ”OéOtb?Sot otile ending point being

sel ected from prat&ddohe plawaalagyommtosrlmr@ﬂqhe Ebmb@éltel me 4t£\@m§r ototile

tart t h 3 totil t t
cach prot ot 1 1FBGRS V6N AP Bar Ry BofRLCAPBEDE A &6950 S fon on { he
peri meter of teacharpedtompbsite tnlbhmecmqmsln&h tieing foewaed gy Joiciogptbsi te tile
starting poin rsﬁ{ﬁ%% fﬁx’ép&%'é mBHe' rﬁa&@g p’P@HH@' Qhg Prf‘dnﬂ&u 3fb&fng Gy rom nore

than one conposi e bo ne conposite tile
boundary poi the fisli pRjheléeinedip Wmstf@l $mnﬂr@t@maye@tmgt theesacond si ze

mat chi ng ar eg,9f totttéemﬁ,@feegiﬁhgrcmn@ggtd)ﬁ gte%;nlgepcﬁ,nd over | ay| ng the scal ed
conposite tile over the pr edet er m ned osite tile

0
starting point aftPashe H‘@n‘ﬁ‘égﬁeﬁecocmf?oé'tgﬁﬂ‘? ﬁspi‘féter‘?t bbg?%ée‘iﬂnldﬂg;)@nt poi nt's,
each canposi tt&n’[g |n@rb@dlnﬂlﬂf VapR mMarkieg$ogasa tioireépactise dnagedt aakocat i on on

the perimet ers ra?é‘cebﬂhe 16t PLRGPHE &% & haR9RgnES pftbile! e scal ed

10conposite t5°
‘each of the first paths forming the second path are not in contact

with boundary points other than the proiotile starting point and prototile
ending point of the respective prototile; and
15 areas with the same markings on the one or more marked prototile
that are arranged to form the marked composite tile being arranged o
contact one another; and
{j) storing a marked composite tile fulfilling the arrangement criteria into a
database as the generaied tile set.
20
2. The method as claimed in claim 1, wherein intersections
between the scaled composite tile and the determined prototile in step (d) are
selectable as composite tile boundary points.

25 3. The method as claimed in claims 1 or 2, wherein the method
further comprising creating a reverse marked proiotile by reversing the
marking's on the marked areas separated by the first path and reversing
direction of the flow direction of the first path.

30 4, The method as claimed in claims 1, 2 or 3, the method further
comprising:
(k) scaling a marked composite tile to match area of each prototile
used for creating said marked composite tile; and
() replacing each of the prototile in the marked composiie tile of siep
35 (k) with a copy of the scaled composite tile of step (k),
wherein the composite tile starting point and the composite tile ending
point of the scaled composite tile of siep (k) are matched with the composite
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wherein the conposite tile starting point of the marked conposite tile is

. matched with the prototile starting point of one of the prototiles and the
conposite tile ending point of the scaled conposite tile is nmatched with
the prototile ending point of one of the prototiles; 15a second path is
formed to run fromthe conposite tile starting point of the marked
conposite tile to the conposite tile ending point of the marked conposite
tile, the skeceneimaipbintsaridrtnetomposine nilageridigy foirat ofpahbis wbtotike one or
nor e rrarkepes re@v%yle, and the flow directions of the first paths joined to
formthe second pdth are directing the second path to term nate at the
conposite tile ending point; 20 areas of the nmarked conposite tile
separated by the seqqpd Rahfyass SinRd M bRk a8E ABM kidMt aarthée
respective marked areas separated by the first path of the one or nore

mar ked pr ofFTPILNG: each of the first paths fornming the second path

are not in contgecking Whetimeamarked piototdé Ras réease masiny efrafetrg; starting
poi nt and 5rlrtgt otile ending point of the 25respective prototile; and areas
with the s mar ki ngs on the one or nore marked prototile that are
arranged t o the markedeprotatikeich camvpessi rtarkingl syremadryaobtangegl atcopg ohtrect one

anotner . marcog prdfoiol P uLh%kahe Hilefs Br@s ib@iiied in claim 16, wher ein

i ntersection e“scal ed conposite e and the predeterm ned
prototitfe are sel ectable as conposite tile boundary points. 18. The

fractal tile sef e Gelha®dsi Al MBarkP ofE of heVBIBE&IIRY hemBr @leot i es in
the fractal tile set conprise a reverse nmarked prototile created by
reversing f“r?@"oﬁgHﬁE% %@W%he mar ked areas separated by the first path
and reversi ng diepeattrigostepf (&) e relsaiectiincecbowrdaof pbimes ta redolyzanbn-

19. The fr@&%@kantcglo‘?tﬁeeérrﬁ? e?wlu&it@ﬁfériian clainse 16, 17 or 18, the fractal
tile furthér Conprising: 9 )

15
7. The method as claimed in any one of the preceding claims, wherein
step () further comprising adding an additional prototile starting point and an
additional prototile ending point in the prototile and step (f) further comprising
creating an additional path in the prototile from the additional protoiile
20  starting point and additional prototile ending pointi.

8. The method as claimed in any one of the preceding claims, wherein
each side of each prototile in the generated tile set is given a label to
indicate which sides of each prototile are to be placed adjacent to each

25 other.

9. The method as claimed in claim 8, wherein sides of the prototile
marked at step {g) with same markings are provided with the same label.

30 10. The method as claimed in any one of the preceding claims,
wherein sides of the prototile marked at step (g) with same markings are
provided with a same design.

11. The method as claimed in any one of the preceding claims,
35  wherein the method comprising:
providing a design on each side of each prototile in the generated tile
set,
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prototil es obtained by (k) scaling a marked conposite tile to
mat ch area of each prototile 5used for creating said marked conposite tile;
and (1) replacing each of the prototile in the marked conposite tile
of step (k) with a copy of the scaled conposite tile of step (k),

wherein the conposite tile starting point and the conposite tile ending

point of the SQ\ﬂie‘?&ln%’érB%ibhﬁntreHe%&O&r @taeeor(thmaaaﬁomt&a@@,l%étad.the
t and t I'e eridi

conposite iotile starting point an he conpaosite tile di ng poi nt of each
prototile ?edpudq p{ angther prototile ipghe m@eﬁt%@ sqljthat geto %%pgaicaﬂ nmed in
claim 19, ddjgcdnt acthalsidd bieths @hotbtiltineie geEpategitingsa. mar ked prototile with
reverse marking synetry. 21. The fractal tile set as clained
in any one of clains 16 to 20, the fractal tile set further conprising a
mar ked 9r ot ot i [1€. wilheh methaddist cleimadd patamyi nné igikiheg paseediddi tlaimsal prototil e
starting | Ot LiJ-onal.. pr Ll e ' ' : 22.
.The fract gﬁh%}%in?gg?%égd%{a{gnﬁﬁ tlhﬁ ggh)&/’rta:t)éno:ttlg;}gg Pg? ggy%?ett%caif?g%er ei n each
side of ea®H thectidr of &g profetide iy gadg|totmateh Segorrespgndiag symmedasalt o i ndi cat e

whi ch si desgdef of@eihePREQ: iahBthaF BrdiStilB e HeafepdraA8d peedl. t o each ot her.
23. The fractal tile set as clainmed in claim?22, wherein sides of the

prototile marked with sanme markings are provided with the sane | abel.
24. The fractal13tilhe sethab acl aamesi iim «uyy oonefofhec badcasing 6cihims23, 30

wherein si f tofil. e i i re.provided with
a sane des‘glg%?'?' a siHe Bf gf%ﬂ?h% mét%n\%%tpgﬁg?eggé% ﬁ%%%%n}eﬁﬁ%ﬁ:y one of
cl ai ns 16 gage24nd viher &ida ehéhd rrietodile 9 Ineadsetio coatshi 8i eryrespsadingsi gn on

each side ofynfRahcdl’i8tdtl Motibridige bf 868tRbr Pick&iIS® the generatedifisei n the
design intersects or is a continuation of a design |ocated on a side of

anot her pr?ﬁiotile inthe fractal tile set that is to be placed adjacent to
the sige of the prototile in the fractal tile set.

t4. The method as claimed in any one of the preceding claims,
wherein that the first path created at step (f) links between 2 sides of the
prototile.

20 15. The method as claimed in any one of the preceding claims,
wherein the method comprising providing different designs on a front surface
and a back surface of each prototile in the generated tile set.

16. A fractal tile set comprising:

25 a predetermined prototile placed adjacent to one or more other prototiles with

no gap and no overlap between them to form a composite tile,

each prototile comprising a first paih linking a prototile starting point and a
prototile ending point, the first path having a flow direction from the prototile starting
point to the prototile ending point,

30 areas in each prototile separated by the first path being marked with different
markings, the composite tile formed by the marked prototiles being a marked
composite file,

the protetile starting point and a prototile ending point being selected from
prototile boundary points on each prototile, the prototile starting point and the

35  prototile ending point being different points, each prototile boundary point being a
point residing at a location on the perimeter of each prototile;
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526. The fractal tile set as clainmed in any one of clainms 16 to 25, wherein
a side of a prototile in the fractal tile set has a symetrical edge and
the side of the prototile is made to match a correspondi ng synmetrical edge
of another side of another prototile in the fractal tile set. 1027. The
fractal tile set as clainmed in any one of clains 16 to 26, wherein a side

of a prototile in the fractal tile set has an asymmetri cal

edge and the

side of the prah@térhgosits tiga@einy @ doeipobitedtile startieg pointamya asyipastt tiecal edge of

t13528. The

fractal 11 O QeoTEoRF i Rad) Rt bl Bl Sf chpEbRud boufaifhoniy O, 11E o

first path |inKkbe metatbamnor® wimpesitedite kauoHarg poinistoielng derived by

29. The

fractal tile set asccligh il iBrAReOR Qb Gl 3185 mbRnkg 2Ra WRekRi N t he

fractal

tile set conprisin | f

back sufface ofPredgisimpedpeiotiecanst the fractal tile set.

20

25

30

35

overlaying the scaled composite tile over the predetermined prototile,
the composite tile starting point and the composite tile ending point being
different points, each composite tile boundary point being a point residing at a
location on the perimeter of one of the prototiles arranged to form the scaled
composite tile;

wherein the composite tile starting point of the marked composite tile is
matched with the prototile starting point of one of the prototiles and the composite tile
ending point of the scaled composite tile is matched with the prototile ending point of
one of the prototiles;

a second path is formed to run from the composite tile starting point of the
marked composite tile to the composite tile ending point of the marked composite tile,
the second path is formed by joining the first paths of the one or more marked
protatile, and the flow directions of the first paths joined to form the second path are
directing the second path o terminate at the composite tile ending point;

areas of the marked composite tile separated by the second path are marked
with same markings as the respective marked areas separated by the first path of the
ohe or more marked prototile,

each of the first paths forming the second path are not in contact with
boundary points other than the prototile starting point and prototile ending point of the
respective prototile; and

areas with the same markings on the one or more marked prototile that are
arranged to form the marked composite tile are arranged to contact one another.

17.  The fractal tile set as claimed in claim 16, wherein intersections
between the scaled composite tile and the predetermined proiotile are selectable as
composite tile boundary points.

18.  The fractal tile set as claimed in claims 16 or 17, wherein the prototiles
in the fractal tile set comprise a reverse marked prototile created by reversing the
markings on the marked areas separated by the first path and reversing direction of
the flow direction of the first path.
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19. The fractal tile set as claimed in claims 16, 17 or 18, the fractal tile
further comprising:

prototiles obtained by

(k) scaling a marked composite tile to match area of each prototile
used for creating said marked composite tile; and

(1) replacing each of the prototile in the marked composite tile of step
(k) with a copy of the scaled composite tile of step (k),

wherein the composite tile starting point and the composite tile ending
point of the scaled composite tile of step (k) are matched with the composite
tile starting point and the composite tile ending point of each prototile
respectively.

20. The fractal tile set as claimed in claim 19, the fractal tile set
further comprising a marked prototile with reverse marking symmetry.

21. The fractal tile set as claimed in any one of claims 16 to 20, the
fractal tile set further comprising a marked prototile with an additional path in
linking an additional prototile starting point and an additional prototile ending

point.

22. The fractal tile set as claimed in any one of claims 16 to 21,
wherein each side of each prototile in the fractal tile set is given a label fo
indicate which sides of each prototile are {0 be placed adjacent to each
other.

23. The fractal tile set as claimed in claim 22, wherein sides of the
prototile marked with same markings are provided with the same label.

24. The fractal tile set as claimed in any one of claims 16 to 23,
wherein sides of the prototile marked with same markings are provided with a

same design.
25. The fractal tile set as claimed in any one of claims 16 to 24,

wherein the fractal tile set comprising:
a design on each side of each prototile in the fractal tile set,
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wherein the design intersects or is a continuation of a design located
on a side of another prototile in the fractal tile set that is to be placed
adjacent to the side of the prototile in the fractal tile set.

26. The fractal tile set as claimed in any one of claims 16 to 25,
wherein a side of a prototile in the fractal tile set has a symmetrical edge and
the side of the prototile is made to maich a corresponding symmetrical edge
of another side of another prototile in the fractal tile set.

27. The fractal tile set as claimed in any one of claims 16 to 286,
wherein a side of a prototile in the fractai tile set has an asymmeirical edge
and the side of the prototile is made to match a corresponding asymmetrical
edge of another side of another prototile in the fractal tile set.

28. The fractal tile set as claimed in any one of claims 16 to 27,
wherein the first path links between 2 sides of each prototile.

29. The fractal iile set as claimed in any one of claims 16 io 28,

wherein the fractal tile set comprising different designs on a front surface and
a back surface of each prototile of the fractal tile set.

59



