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WD 2005/ 032733 PCT/ S&003/ 000237 1 A Tl LE MANAGEMENT
SYSTEM Field O Invention The present invention

wo edoans3zieneral ly to a til e managenent syst enPCT/8G2003/000237

particular, the 5 invention relates to atile
managenent system for sorti na natural stone tiles.
Background Tiles possess til€e faces with a variation
of patterns and %EM%@NAWEN&&@"EW of these
tiles between |ocations and the manufacturing
@rocesses t hey undergo, results in 10 undesirable
Al Qf{ayeptioncs such as cracks, breakage, stains on
THe® rebdngi Q -
Co%ventl gﬁgﬁﬁé’r@ltg ﬁl?egépﬂr%oc sf%ggq‘e%%%% ¥ §/?y(r%g%t ﬁn b&tuar, the
ipyfadionralies tohile arnegament systeinfonmrtpgueturalistohe tilk.v e.
Each tile has to be physically |aid out and
i ndividually inspected. Once the 15 tiles having any
Bickgpmeunthdesi rabl e characteristics have been renoved,

Fille I}Q)Q&QS ilel 85 %ﬁea t\fgna{%lon%%g?t% r%esﬁg%gg?sﬂ]’lgransiportatlon of

correspondi ng sort groups
these Gé%betwm logattiess fhﬂ\tbe mmltﬁa:upimﬁ)r@aésbs/thB@Mdétéoaie@ﬂts in

This co pvent | Cess |
ﬁﬁ%:elrc'a%ge c%glfacterlstlcts) S%l aa[s caacﬁkﬁg:a% E}ﬁ]ﬂse?{’st?‘?/ gleggcwq planar
défwtmrbomeynlemf an individual to sort the tiles so as
to substantially nmatch the patterns and shadi ngs 20 of
each pair of tiles is conprom sed due to the sheer
Gongenti@nllg rtepotess ORIERTYinp theamdesirdb]b SRMrakdrRfcst 19§1anpower

tnd Vldlga%lll#a Furthernore, the difficulty of
WFISARS- nAoB Al RASiiA b Dioaieally feid Qut prtindiseallygrancotad | nesethe
tﬂm&iﬁwﬁg/ar@rf oftthd Bdesinghds SReZichE@ITRA ﬁé%h'r&ﬂovehaﬁg lgb(ﬂgtlles
and sgrtl This is especially so for tiles

hayetey end; lecatpd o @mqsé@&@moﬁggrgmﬁ Rrogphesdrtng
pERREd 4, NBe Gles dllel{'/é be PRRGHal %ah@ﬁfafeﬁfand-%ﬁgf ‘.[ﬁls I?:gﬁ]\%gtlonal

need for a tile manag emsn tem for nmanagin
Pfﬂca$5a1slnpyoréy tipre Céasunflm, buhalgrematipowenintng vy 45 w@l T:‘ta aWibty

o2 A0 PARPEAT0 Bl oGl Qd/ ngogu%Ztantgﬂl§ HIAER e patterns and shadings

of each pair of tiles is compromised due to the sheer inconvenience of rearranging and

orientating the individual tiles.

Furthermore, the difficulty of tracking of an individual tile increases when a large
quantity of tiles undergoes transportation, handling and sorting. This is especially so
for tiles that are detached from their corresponding sort group after sorting or during

handling thereof.

There is hence a need for a tile management system for managing a plurality of tiles

for inspection and sorting.
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In accordance with a first aspect of the invention,
there is disclosed a tile nanagenent nethod

w@oimpssBhg t he steps of: inspecting a plural i pgT/662003/000237

tiles, each of the plurality of tiles having at | east
one 5 tile characteristic ?elng di scover abl e during
ns ection thereof, each ofthe plurality of tiles
MY a plurality of tile dinensions and a | evel of
Irpioaaaanob YiithaSE§Ggti sTgheOin Cenfibn,ahddt 18/dadcioked Dfile iahfement
es to each of the plurallty of tiles to thereby
F?Wﬁ“%ﬁg¢%§§ﬁogne of a sort tile and a defect tile

t her Rfgeofing zﬁfﬂﬁﬁh@rfoﬂtﬂ& cdeh BF el plutalal of tilee aaxb@g ﬂgea@ﬂ@ne
of a sort tile and a defect tile, and each

tile) chpragtpuisyic Geing disgqvpiablg rdaﬂ’é%mﬁi@ﬁ‘fﬁl thereedy $ash P@@e ahlrﬂélwe of

uﬁ:& h&ﬁﬁ%ﬁ plﬁﬁﬁtytdf 'tlﬁs &Iﬂé’l{sﬁiﬁﬁ ekd aSIE{/eq on)la@Jm}l' east one of
urality of til asszanln atile identifier

t 0 e%séwa;@g ong pf fepliuepélm o il graflesoim eepeofpiha phirality ofgffles to
tﬂe{relbg Side,ntlhh &t lte#slt Snd O€ Qtslnft 'tﬁ‘é alti@ g 'ﬁgertnhﬂ Ufer8h b&'cﬁ] 9f the

pti've of the tile gr cor respondi ng
pligality @ff ﬂlles beiredone Hf alsp@@@tandgi @é@htﬂ@omd qaﬂl ef the plyradityoof
tl% g%dé ﬂélhé Mesgrf tfvE lo? m%'ayﬁgﬁr (] tlﬁ%ﬁﬁacg risti f atﬁLe{é{ %le oﬂ‘fhe
usters having a cluster ent| |er an

Pbmﬂﬁﬁsﬁﬂﬂﬂlng with one of the plurality of tile

grade h t f

sﬁlgmg gl tlﬁ_]é dgrgiggg gm éagljl gﬁ{rt t?l{a 1c§3 ﬁﬁecpfr%lé?lgerﬁllrg o!f #ﬂ&s

tlref t1tehelemﬁ‘re|r dspxgnumqlg: omk beingt descrjptivre adfi thy i gradeeof the

cl us t égl _%{eln the tile identifier of each sort
C???Qp P cking thereof to thereby facilitate

managikeitiie @fh tseie titotd eﬁ@ﬂﬁ di plgraBer 6f tilel dustdrs) each of the

Pﬁﬁ%&)@ d?@gg “\g@}sg’é‘élag g% “isfﬁgl }Féalé%gt he% %}gﬂg%llchogne of the

PRI 0B it graaés rmaaﬂﬁ; fdeﬁnﬁen%ﬂ!&fa&n g tide Eiuwﬁa} lof yﬂe@fbemg
tiles % of lurality of tiles having_at $a§t
agspgiated Pt éh%\?lg%%réﬁnélﬁ?rcofaé? ﬁ@feap@é@wls@f Ereciyrplify of tile
chubeRection thereof, each of the plurality of tiles
haV|ng a pluralltg of tile dinmensions and a | evel of

pl anwhereip theylg idenfiligr of gaduiortdtle prpblsa dragfingtherept tgithergpy
£tk rrﬁn&reﬁlgﬁ%f e c@ﬂ@sﬁorﬁfmg@&ﬁt@é urality of tiles to
thereby i1dentify at |east one of a sort tile and a
defect tile therefrom each of 30 the plurality of

[ o t et 2
LSRR RAOR araPaTyPRE of e PNl BERTE' dedtfr e
nmﬁ%@h@nhvmbmasmpmwngtul e characterlstlc of at | east

one %Eans tfglemﬂ)le&{nglai ptlﬁéal% of He?,séach of the plurality of tiles having at

least one tile characteristic being discoverable during inspection thereof, each of the

plurality of tiles having a plurality of tile dimensions and a level of planarity;

means for associating one of a plurality of tile grades to each of the pluralits
of tiles to thereby identify at least one of a sort tile and a defect tile therefrom, each of
the plurality of tiles being one of a sort tile and a defect tile, and each of the pluralitys -
of tile grades being descriptive of the at least one tile characteristic of at least one of

the plurality of tiles,
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WO 2005/ 032733 PCT/ S&003/ 000237 3 neans for
assigning atile identifier to each sort tile

w0 dwswsXBed fromthe plurality of tiles, the BCT/8G2003/000237

identifier being unique and being descriptive of the
tile grade of the correspor‘gpli ng sort tile; and neans
f or %%a%é: ti ng. each sort ti.t#g to one of.a_fl urality of
tile SPOSIYr &BpUER B 1dentifics 1) qapty sort \ilg fdepfifigd from the
plluatityesf silds ¢ Hlg iden€fietHotiy dndjfﬁ@ bhd beip REFipERS SOEORR AN
v¥§hoone o(fl. the plurality of tile grades, the tile
PdRSoreTRondige stills; 498 the plurality of tiles being
assoanahefbr wilddhtitd@ck katbtiRlio beleSfd Jrhity OF tifeNGysters, each of
or{ue? onfﬁl, ng one of the plurality of tile clusters,
BB phde Pluptersihguing afoluster slenidbis and eprrespandimgevithinesof
thé phkdlng of ARI @&des! Me tREL, Cdf 4
of @t hem%,or r esé%ond’i_ ng . sordt%ig‘%&?elr é)@ e%/% @&%%?%%é%@ﬁﬁﬁ%@ﬁlg
BReFIASeIbIBIne Gl Idewtfopyof e DEsenonding owe @ thahlarality of tile
dstsd ngs Enmbodi nents of the invention are descri bed
hereafter with reference to the follow ng draw ngs,
i n whvhergin the fijegdentifish efwench spit Gloemsblés taskinp dirdrecdfto thereby
thdili ' to an enbodi ment of
t heﬁ%e%nﬁ%Eiﬁ{ognﬁ?]&fl%&%%soﬁg@g 4 B Pl bl ock
representation of a first portion of a tile managenent
system for inplenmenting the tile managenent method of
FIG 1; 10 FIG 3 shows a process flow chart of
pre-processing tiles in a step of the tile managenent
nmethod of FIG 1; FIG 4 shows a process flow chart of
obtaining tile characteristics in a step of the tile
15 managenent nethod of FIG 1; FIG 5 shows parti al
bl ock representation of a second portion of the tile
managenent systemof FIG 2; 20 FIG 6 shows a
process flow chart of assigning tile identifiers in a
step of the tile managenent nmethod of FIG 1;
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FIG 7 shows a process flow diagramof pattern
selection for high runner tiles in a step of the tile

worewagsaTent nethod of FIG 1; 25 FIG 8 shows PeEr/8Gz03/000237

bl ock representation of a third portion of the tile
managenent systemof FIG %h FIG 9 shows partia
on of a fourth portion of the tile

ﬁh&cﬁesﬁ%ﬁ‘% @g&gﬁ/?{%’f‘%sf FIG 2: and WD 2005/ 032733
B@Wcﬁmﬁ@af 106 @R Brttionrd-dscribkd held s vathRERFASSolthOWIlowing
@aaﬁg ext en ﬁlon froma step of buffering match tiles

Y4 g%&%?’ﬁ 'ocessing of the tile managenent nethod of
FIG 1. Detailed Description 5 A tile managenent
%%gte for addressing the dlsadvantages of

WV eTLTd RaProggss élow Hd rfefile pAnagement sethod hseardingdd an
dnfibolifhhedit 5816¢ in9BatioAN enbodi ment of the invention, a
til e managenent net hod 200 is described with
reference to FIG 1, which shows a flow chart of a

RIGl e shBwag aRnA! vivel Pé%?esgxﬁﬂnon 34 £id0 ;r)#:nh@ offa hr@ﬁlg&gement

shows a partial systém bl ock diagra
Wﬁ‘&é@ﬁ@ﬁiﬁn@%’@%ﬁhﬁ iy mm@gemenpn@th@dnfﬁi@ t; he tile
management nethod 200. The tile managenment system 20
conprises a controller 22 and a material handling
Fg?s BetioPEct PEisesinglow ehary of Ipeepropassihg ytilesomne atepdoft heatild
%g ot 89mBY of Ry gontrol ler 15 22, The materi al

l'ing system’is for physically manipulating tiles
and for transferring tlles from one Iocatlon to

o] n onbl j.on of
fgﬁdjf plac eaoﬂrigéceﬁgﬁm}s;r%ri%a a(h ca%)nﬁ @ ag%qrgﬂgs mfgrsée{pé)rf 8 e
npdpegemenemethbd bEFIG. ing systemis installed in a
war ehouse-cl ass installation due to its inmense size.
20 Tiles 26 are typically stored in crates (not
BGoSwhows Pagiat biatlefepsentdtion of ¥ estodd patiod 8CBE YileNHanagement

Ss&gtlggggg where the tiles 26 therein undergo
Drer g sing in a step 210 which is described and

shown in greater details in Fig. 3. At the receiving
Fﬁéeﬁ ﬁ the controller 22 generates a crate
SHTSet PRCPSitiaY shirtofi assienng Sle idemtifiersnig a gen hbthe tile

nﬁ@@gﬂ&ﬁg@ah&gapn@tp in a step 232. The crate
identifier is unique and is generated from 25

i nformation conprising the supplier of the tiles 26 in
FIGe7 ERSRELEIVGs HoRt Bagrih OF patlfé?n selection for high runner tiles in a

step of the tile management method of FIG. 1;

.':L

FIG. 8 shows partial block representation of a third portion of the tile management
system of FIG. 2;

FIG. 9 shows partial block representation of a fourth portion of the tile management
system of FIG. 2; and
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controller 22 issues a job identifier in a step 234,
the crate corresponding to the job identifier is

WO e@s®pB3 ed to an uncrating station 36 of FlI GCRSGAN3/000237

the uncrating station 36 of FIG 2, the tiles 26 are
rermved fromthe crates by e 30 of a manually
gl?l esd manl{) | at.or, and .an autormtl cally actuated

rranl D UTAT S PIRYs ST oW FEt FrosiAy fromestenefdiiéiaring pateh blgs for
@sepbémesing ofhs file hisRekeaRhOm&hsDsTREor. (not shown) of
the material handling systemin step 236. WD
2005/ 032733 PCT/ SG2003/ 000237 6 A plurality of tile
]getmteﬂ)éssnpﬁ(ﬁﬂefi ned for describing the quality, size
@r}}q %lsn cal conditions of a particular tile 26. The

B NBBEHN Rty iFedddrestipg theydisadvantagdsl of cdnvertiona dile
193ha@éi8en® prabieSisIBEcSNBn thls &c8sEP 237. Tiles 26 having
a "Gade C' tile grade 5 are renoved fromthe conveyor
and transferred into a holding bin for other uses.

AsRB&diinek d?fthé;-‘1‘5f119~151‘1t10f;':r 246 rg?nagérh&t 'n’f‘eﬂR{dez()%rfé‘%e%nbed with

per f ormed vi sual one or a visi
TB%E?QEP oydtiem WhFﬂ’eShP‘éfPra ifapvregart of @ gleZGanagemehm method egm and

aGe2 gk QB(W% Gtdial &sRnC l&ﬁﬂ} %gza‘g enmg%age@%né 8#9%9(?

cl eaning stati n 42, eac ergo
wnwkn@aﬂm@wwmmmb@mm&)g system for renoving
dust therefromin a step 238. The cleaned tiles 26 are
t hen conveyed by the conveyor to a neasurenent station
The tflo managsmanterysiamns20t eonpeisest @ kanrolls0M bite a tndte@i] Réndiinp

6 has u tile
<Gt o Showy FRA boninlt apitgsBi, Rl s v Epmtyeer
28es@hé medermh dasdimgrsystamgls eﬂ)tz gih%rﬂ@tllgl Snibilafiigdtileé -and For
na nt system ur.t her conprises a
ety B TRBRERTOGHSY B Tiist OBty b Porpkbaion pf gk
and-bhcec hechmisarsi idi @ﬁw@%r afsteas h FréfeRbEO then nﬁteﬁ&leﬁ’anaﬁi?g
t g dmaasurenent system.is_ for neasuring the
S¥P er%}%’ils lgd s ‘é{ﬂah‘t“ﬁ%clﬁ%\}%ﬂlfaﬂaﬁoww%rt$ mmeEe sigh.  each
tile 26 in a step 242. Additionally, the |aser
stemprofiles 20 each tile 26 in a step

!
T3 26 reobreal ylored g atpseqopshaoyg. pFhsf ¢rhieel atsyreedived at a
rdc@v R stAABAIY VAR the SIS t2€ Mhdisth ngde&g(p 8%??9%%511%&029&%0 ioC

echni ques. Alternatively, a visi
whichisdeseriber ap dhownimeyeatertdstailp indfig) 3. iy thehecctmhgsrea 26 the

cdit@1bd b2 sharacherhst fd&ﬁﬁér pgxg{e{i h‘ﬁ{-_\ | 364 u%F ?Iﬁgz © or

presence of defects on t 4ce 6
coapspadEgaiieingf stap@bec The catmdantfs ipusqennd mgenerated from

1@6&@5@9@0mﬁ¥sﬂ1‘gr%ﬁe Qpplier of the tiles 26 in the respective crate. Once the
controller 22 issues a job identifier in a step 234, the crate corresponding to the job

identifier is transported to an uncrating station 36 of FIG. 2.

At the uncrating station 36 of FIG. 2, the tiles 26 are removed from the crates by one
of a manually controlled manipulator and an automatically actuated manipulator (both
not shown). The removed tiles 26 are then transferred onto a conveyor (not shown) of

the material handling system in step 236.
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substanti al cracks being discoverable during the
nmeasurenent and profiling of the tiles 26

WO e®pesA7Byely in the steps 242 and 244. Once tPET/$6G2083/000237

characteristics 54 have been obtained, the tiles 26
are transferred to a 30 waxing station 56 whereat a
wax applicator is used for applying wax to each tile
54 in a step 246. Waxing the tiles 26 prevents the
Aiphedlit? 6f il pradai i gredefiral Ghiegesetiind the (ARG KiR%and physical
thg.r.eof. WO 2095/ 03%33 PCT/ S&003/ 000237 7
TOBLLOR N Pargrlaraliln 26; | Bredtes 26 e hsi qonyeyer efel then manually
RIS GHeios Eﬂois‘eS%e%bﬁ hes agf 23768 E51dRE 2 €ARES © ﬁ]ﬁ lordd@
asgégn gne of the plurality of tile %rades_to eac
F¢ FEn0ygd ifipny ther eopveypy andrfansterred digtos heldimg rtiig dorsehar uses.
ThigetfonF eadhGIRILCH tilk i | &
identified as dee?@(;c% E'lf! Itﬁiélegdg lyg-gkﬂggﬁerﬁ%?suhfnﬂ%lfg gl% %fl? rpte Sg?
U Gsigigasepigfteor e, the tile grade assigned to each
tile enable the tile managenent system 20 to identify
the sort tiles 58 fromthe defect tiles 60 in a step
The gemaiping files 26 an fhesonveypr 24 then tdnveyed|tes cl@gning gation 42. At
SRR | £t ' jon 62 by t 10
tté%ﬁ%eyor h(gﬁ%n: @Zsﬁeg&l}w;mse %\of Qtﬁ%éb? } ?fg%%%? i'n gau%é()tmﬁpal%o‘f?cw
croipg 6ystgn forlrempdeg tist hefiver Bt stept 138 Th2 Gleatied tierapyae

0 e ' a first ntr obotic syste
o IR ST Pl G40 0Bl
tekon ot the &lss A6 por stépai 20fEatthile 6 hayd hrabigd lieimensions 48
fi r.st ntry r.obpti.c. system further. stacks
o 2 ot Dty o0 WPl it Sh T i e im e 4.
bearing defect tiles 60 of one of the tile grades. 15
,ﬂpﬁﬁ the defect tiles. 60 have been renpved fromthe
convelfgrascpRy Séff%ﬁ’%}e?@o@ft B fompEses aplaser gepsufquent system @oh
showr) forlebthininig G tifactdrisfidsPA iteactMilet288n tal e 242. The laser
identification station 66, a tile identifier 68 is
MESUITYREY SYSPR SR WeAstring the dugensipnsA8and thelew] afplarprits 50
of@sdr filbed iantktepSHANABMHEHBR BE 1861 AbdsSrehlnd éﬁeﬁ&rg%i@?

tile identifier 68 is unique and generated by t
ADntileor? b 2otep P44 sPerradn B teG26 Gre Iprofdeds bisphe Saser
rieR@rdrhdi® sys@@difd @hoL8pik ﬁol_@éﬂaﬂfi@féclﬁﬁqe s, bar code on a

| abel , the | abel” being affiXxed to t correspondi ng
tile 26. In a step 254 of FIG 6, the bar code is

ATRARREGY, USIifl6n-BaB@ b AANEY f1d $ot o0k $he
description and to %%@%ég tqgﬁn@%émﬁ§¥%%%gn%%ng%wtﬂ%
26-e dbabileechapsteristica 54 therthep i8]ude bsesar dr fréseme daleftie on the
(ifORNENGEL fi19s 3. Sﬁgﬁﬁéje cﬁ%%felctg %o%ltor%teé Srre]:sezlc(:)e mergaiaéet] gtgi%s or
substantial cracks being discoverable during the measurement and profiling of the

tiles 26 respectively in the steps 242 and 244.

Once the tile characteristics 54 have been obtained, the tiles 26 are transferred to a
waxing station 56 whereat a wax applicator is used for applying wax to each tile 54 in
a step 246. Waxing the tiles 26 prevents the tiles 26 from being scratched during
stacking thereof.
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are further sorted into high runner tiles 72 and | ow
runner tiles 74. The sort tiles 58 are classified as

woe@hk/osarener tiles 72 and | ow runner tiles 74 PeEES8G20081000237

the tile grade corresponding to each respective sort
tile 58. 30 At the second saqrting station 70 of FIG
5, the low runner tiles 74 are renoved from the
conveyor by a second gantry robotic system (not

MB&&‘ME}nentT Ok GRNEE ﬁaﬂﬁaﬁﬁ/ the &@%&a@teﬁ%&"s %Wtﬁ‘é?ﬂﬁ' { +rhﬂl%§ the

Eortlon of the material handling system
TP togSsizo 08¢ oBhpisrabiRf SteeRs 6oRLBTHe 26 in 4 stepszvu The

RAEL2E AR s RDEIRs §H Inﬁ%@fé@ttth&adol 9liRs ?élltélg d o d?fect

antr robotic system ear ng
0 petuaderga fugtherpiedingf Tiltrefom, ItIE tie gdds assfghed toi egbh tile

Jn%‘l@ ®le tﬁé ln%ﬁzﬁggleﬁtr sg%% 3{) %Y ﬁg\{t ﬁ'l%nvlg ¥1?es 5% %romt tge éﬁ%ﬁ)’cﬂes

sel ection station veyor
G0on agtep2é4.n sel ection in a step 220 mhlch IS descrlbed
and shown in greater details in Fig. 7. The

spiral veyor is a conveyor with a helica

Kothéi iguhtaﬁéro?.ll 4; thregttlést 26t arergarapgraxdtts afira fsoﬁhg stafiety 6By the

c%ﬁge g (/ng? sl%o 2 g\%{ gfirémhssﬁpﬁ %E?Hm? Hgf)gﬁé& 1Zent1ﬁec? defect
tAbst 26 nat tenedvyd ftdne theSinkd@by QYiAE a frst gait@c:ﬁ)@bdue sWteInh (ot

ny. S em or the |like tile caonveying
D AR S b e et posonc troRatpie P
syste e ITht ifir® Sarhidy tobetes s@ﬁteﬁ fhitHe$ btaclRahd @dtbt Fifk 86 tonRpalllBs
a_ste the first pattern selection as

wifh %gﬁPaﬁ?’éBeaPﬁg é‘ff%’t tites 60 Af s thedile gadmsar es each  hi gh
runner tile 72 with a first reference tile group 300
urality of 15 reference tiles 302.

t ai ni I
C%?fg Fﬁ?elﬂglfet%g@ef g ¢ Baverbew rempyed fxgp thy genvgyern thg genvepsrenonyrye
thel@pt 1éd Brto Qe 1d$ﬁifﬁgnoﬁ sBROEES. | ANnERRS ﬁﬁ&aﬁ% tﬁ\!?&lvw a

t he operator selects the high runner ti
the fdﬁe@egsét?ﬂwwga%t%en@m@rtctﬁaﬁ&m estes 21 ¢ whish bssdmmbealahq

sHB £ éﬁ&t&“ﬁ@ aﬁ§ in Pﬁ% fee g[gg ﬁ%_r%énltlﬁer%%%% Qﬁlﬂ&erh%d e%ated by the

ref erence t| sel e cong
camiraler %bmmm%ﬁ@wcﬁm@m& fin & Btep 2¥htheaild dentider 6&]3qmnad asa
h 20 runner.,t
PGS oh 3 A 60 DE00 0% U8 - ER IR il dnraiep s
of FEG.dn ehelagdvde isscamed biihga Ficodln dcanfa dod @ti®8ng ifsdescription

ah&ﬁ%%gﬂ%ﬁm &F%%%%%S%ﬁégi of the corresponding

erence o The controller 22 stores
sel ections made by the operator and the reference

Q¢ soci ated with each selectlon at t he
1h 3R P sl 65 by i s eap phge these
aﬁq)hfthér@brtbd:‘»mltcﬁmlgﬁﬁﬂﬁw tded A Jhdﬂowlrﬁﬁlﬁﬂnfé§1$¢dThm s 58
are classified as high runner tiles 72 and low rurmer tiles 74 based on the tile grade

corresponding to each respective sort tile 58.

At the second sorting station 70 of FIG. 5, the low runner tiles 74 are removed from
the conveyor by a second gantry robotic system (not shown). The second gantry

robotic system constitutes a portion of the material handling system. The low runner
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25 systemfor face pattern and shade i nmagi ng,
recognition, selection and association. After the

w0 00sM3383 ection in the step 260, the high runPer/SG2008800237

72 are conveyed to a pattern verification station 84
for undergoing a second selection process in a step
262.  During the second pat t%ern sel ection, an oper at or
Eeihfhie stagkee ipniei §Herentsllets by ithe smonécgamrx Fpbgtissistspd Each
2BEEE R GBarink ! urality of
Igefer ence%?lggﬂggggllégggggﬁﬁtt e éﬁdgéence tiles 302
has a unique reference identifier 310. Each of the

gL A0l SRS L RS A B

PTAVSCP (03/sHOOR3IPr p@terth selentive rin ststap322§)usbl$ltlam deatribgd and

e nc til.e, 302 of th
s'rl];g\%vg :Hé %gee P t%llefggs E}nr g{%) & %ralveg?relrsean S%HVF%% n‘fn;:t}f P &ﬁllcal
Q@Oﬂg@ﬂiqnmnﬂ@lﬁfmlgenp@“tlbm bé ﬂﬁ&?)n@éyot hed fsi fos tonvegihg I’d&:ﬂh‘a@h

' 3 as the ref rence, i dentifi
S e ey R R e W AR

spirhleeygr ou pepBO&bleSwiyai Hineu scbmgydr h@stSlﬁ| @Cthé Qike G S@Iveying

tor, se r er tiles_¥Y2 havin
P QSR PR 3eTetn aort bE o ah Mot 053 7 el iy
patitrakelagiontea aép 2dde reference tile 308 of the second
reference tile group 306. The selection console is in
data communication with the controller 22. Once a

Diainghthd frst patReh RECHELE W0Sraiddh FIQ. §,WaNPErator l6mpmestdith
hﬂﬁqg of the reference tiles 308, the operator selects

gAY HE gl Wil AnEst Tefqrence dile, gipup 98 conteming p@lurality of

réRfetLtiiee 3020 efdch folr @le BRned tifeh @023H£srae§ﬂ?élﬂ{%drbf3&nce identifier
reference tile 308 thereto. The controller 22 stores

304y Lempartslestiraconiple (et hpwnhthsropering selprs the hishawmer tiles
RAeRf b 958 ﬁ%%tgrnaéﬁoﬁiaéé %ﬂarwt&ﬁn@sﬂ%s%ﬁl tﬂl&@hnzé ohd18¢

pattern verification station 84 nalv
refigeenecdiile p@hefdhe fifsersfegmpe tife gravwp 300 The sebictioreqposnle is Inedata
h n L 3 e seco
cgfn @gﬁ%@ ?W tﬁe (?)&tjr{)ﬁ%%ea6§cer Lle az%heggﬁo%dbﬁaween onenhlgh
rumv@r diber ??esrploqmm quher edfemmeddest 3OQe @emtaaﬁ&eleé’t@ t}m‘ drerhigh

Lon
ohiifes EIT BT e BB SAPERL abBe b SoreP T e
refiagneeettlo 302 pi&tdt@ r ihs ed»mamllemﬁsstajee seﬂécalSﬁd imhdxObyathe operator
ar%rgkhgrrleflgfen%e al%%m%ﬁré %g4 25587 tec? w1‘d(i1 Qgch%gl%ctlro%g?t g%at?c%n se?ectlon

station 80. Alternatively, the operator is replaceable with a vision-based imaging

system for face pattern and shade imaging, recognition, selection and association.

After the first selection in the step 260, the high runner tiles 72 are conveyed to a
pattern verification station 84 for undergoing a second selection process in a step 262.
During the second pattern selection, an operator compares each high runner tile 72
with a second reference tile group 306 containing a plurality of reference tiles 308.
Each of the reference tiles 302 has a unique reference identifier 310. Each of the

reference tiles 308 of the second reference tile group 306 has a face pattern and shade
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In a step 264 of FIG 7, any of the high runner tiles
72 that have been selected during 25 both the first

waeesesrend pattern selections are classified BST/AG2005000237

tiles 90. Any of the high runner tiles 72 that. have
been sel ected during only o of the first or second

.n. sel.ecti.ons are. classified as. reselect tiles
Btb R ShcS R R mAEBing afS 51 1ebEened e fi2torh Brspisdionce
igle| graipeRD0d uThe geflretide idéntifie3d4 6B5the GbfefREO AR AL SOMhD first
rséglreecéﬁ%ns bg} O\zvi h the assgci ated reference )
CHEAET FC&rouBoA0 fthe pamedsithegelerraceidenifiens Wopfduecsfegence tile
J0sfod thereend Qefbidaditilé enp k0 are al so'classified as
reselect tiles 92. The reselect tiles 100 w |
undergo both the first and second pattern sel ections

Agpit bingSthe BletRR camdleZd op@Rbiselclts ﬂgaeﬁigﬁs Hiiélg& gi.rlés ’;Zrlﬁéi%g

ect tlies 8, match til

afe pattern re
ar‘égeelfaételin apfl phade gharaqirystigsouhstrmpainaichinaros Seoebrade tile
38 M tHeh@conee RiferbRAt ifeh f tlaesdideahy T b
72 have ,bgen cl Zssi f?edﬁglgﬁgg%és?eliéﬂgt Sélgciaplescgg%ﬁe;fst er dita
QIR With dpe cogmllendl. 2Onrcs armajeh isplorad between one high
BhRr 4ef vnegh pThe [ 0 or.f each.
of % he pattern seﬁgg{eﬁagﬁée@ ggi i?’%érjl ngge%ag&tsﬁ}aec%ngﬁ% 8?en£|1§h
et fiile A2 ol sesaeinion 8 referetver idemdifive Gil Bl eofinthet dveresponding
PRILELH I e | e classified a
ORIl 0 S8 b hhiR o B0, SooinSn By fiondees
angé riho rrakerdnge fidntifienat 3i0e assexsaéde wtithopachsseldotion @8 ehe @httern
phe . ontroller 22 tracks the nunber of tines
‘%ggﬁnﬁﬁaﬁagﬁ%ﬁer tile 72 undergoes the first and

second pattern selections in the steps 260 and 262.
,h the step 218

T | oy runner t.jl 74.. identified |
AftenEfigerh e THBRGE hileh 307, O el T iRicresco gHE ey AUl e
referdceatilessH8, of shepocdnd a¢ferefice ttileorb@B (oLO RplabdabR Dy ithadds 8
d,.and romthe warehouse 94 to the

el ecte del i yer
t%ea‘iofrg?pr‘?nglggéecf‘fr%cr‘?t’letség?/é *80 and subsequently the
pattern verification station 84 to obtain match tiles

90 g@erefrom The natch tiles 15 90 and the pattern
Allgr Bersegqnd patteys sglpeiion: apw|0f dhedtighyrupaerjiest 72 thathare aetdepy
stlb@edrai@id &e fiRaBad is i i h i
war ehousegl 94 of FIG &%n%gtﬁegﬂsﬁg&r?gg%eeﬁg é%GQQ% ?eéerctéon
e e S e appgemoynddydhesinterial handling eysteBR2 of FIG 1.

Subsequently as shown in FIG 9, the match tiles 90

that were buffered for post- 20 processing in the step
I o step 2o el (e ¥ ety f thedright teneptites 7 dwie hd4 been sldcted dheng

ot 5, 05 B PR AP L o
high runner tiles 72" that have been selected during only one of the first or second
pattern selections are classified as reselect tiles 92. Any of the high runner tiles 72
that have been selected during both of the first or second pattern selections but with
the associated reference identifier 304 not matching the associated second reference
identifier 310 are also classified as reselect tiles 92. The reselect tiles 100 will
undergo both the first and second pattern selections in the steps 260 and 262 again to

determine if these are pattern reject tiles 88, match tiles 90 or reselect tiles 92.
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224 of FIG 10. After touching up, each match tile 90
under goes inspection by a quality control (QC

wop@sass3 bef ore bei ng conveyed to a seal i ng SPEI/BGI0YB00237

or the warehouse 94. 25 At the sealing station 98,
each match tile 90 undergoe? surface and undersi de

sealing and subsequent max'%g in a step 226 before
being transferred onto corresponding pallets for

Tntthe agat dat theanyvaf ﬂié(hl@ﬁruﬁﬂer tidst 2N AL Y& MassBRE Qs mRLGh
ti | oes n one of surface sealing o

tf}ﬁsd%r §B‘& f&srﬁ R §ept ?Qﬁl apdn263a80r 199 Appraton @resdetined zenbe:s ®f
thake] theOBrAtdn frbhlCeabRbOE fihd b:lt‘%?n Qe dibA sty %Obﬁﬁnt]be attern

surface sealed in the step 226 are conveyab
HECRKIR sHE0R 84 gatherto dile‘flé?:Wh?ﬁh¢rrtb¢rp@rh@11§era$qlwgtﬂst93t8hquid

R&14s0iffed @ pArd Q8eéiQ32 €3 %r EQIAtéQ&Q%’ Qp ggnT}e]re ﬁ)&%l{yefor

verification station 84 pattern rese
futgreseigytionas %rﬁéelmituwz ﬁhb@gntg@len@ajtrma GhEQmmhtmxﬁltlmes

et BERLRBSHIE A2 tuH@eréo%Q fhe AL tlafd Qe %{I'(ﬁ g%(%h]setlecg s é e 2 eﬁs

for attern resel ection ensures s a
%6Qaﬁ%§5%oo drastic. 5 Alternatively, the reference
tiles of the second reference tile group at the
attern verification station 84 are replaced wth one
lovp Frsmerctiles eiemﬁﬁé in the s®p 208 slifiGec} aré btered il whrehouse

shl | e ud REATGRING JREPA hen, reS el SaLi on, Step. 250,

to new sel ection UIre
dgliveseisirorh Hiee waqlwusee% toethe patteid @3ecB6h aa@nmtﬁxsa&eédeﬁm

ﬂ&e{}%ﬁem&ﬁca on st%tl?_l} % t%g)b Ut o?tgfxttlﬂaé 880 kagl rl]ligl f'ltggl%%&gtﬂes

9p ank al]gﬁephtifenr reftcstiles PRIbdeGackdll Gts Tr@ﬁeoﬁ%@ petdbyGhe Kterial
ste and met hod described in

ik e B DTDPLLS e N0k Hon® e hmatc s 9

aterbogfoted dor fost-prbdessingd iata8tep 0 bl sadvant ages of
conventional tile handling nmethods are addressed.

Al t hough only one enbodi nent of the invention is

StbssGleafPths sROWHE P HRS. "D Ghe inﬁﬁh'tﬁ&sﬁﬁ ﬁ‘ﬁt bR BHR retd dfo} Bgst—
enbodi nent Wi t hout departing fromthe scope a

PEYSPSSing ythesicn 22 e ﬁ?nvw\ablez@om@emoow:m a touch-up station
9B G200 B2 RA G390 is carefully touched-up by a touch-up operator in a step

224 of FIG. 10. After touching up, each match tile 90 undergoes inspection by a
quality control (QC) operator before being conveyed to a sealing station 98 or the

warehouse 94,

At the sealing station 98, each match tile 90 undergoes surface and underside sealing
and subsequent waxing in a step 226 before being transferred onto corresponding
pallets for storage at the warehouse 94. Alternatively, each match tile 90 undergoes

only one of surface sealing or underside sealing prior to waxing in the step 226.

Additionally, the match tiles 90 that have been surface sealed in the step 226 are

conveyable from the warehouse 94 or directly from the sealing station 98 to the
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12 dainms 1. Atile managenent nethod conprising the
steps of: inspecting a plurality of tiles, each of the

w@bkwsabi7sy of tiles having at 5 | east one tilBCT/SG2003/000237

characteristic being discoverable during inspection
t hereof, each of the plurallty of tiles having a

I ile nd a.level of
Bl e . S St 91 5 e e
glaa@l@maymnéagb nﬁﬁortdllteraﬁbﬂ.shﬁ'thé YacO®hattdrh kiRfeok, Qhd BEF 8RY for

ge | east ong}ﬁ{tasort tile and a defect tile
?%Sllné[?sre 10n epaurEs,ihpt © Hebgm g pefitea drashie- ti | es bei ng
one of a sort tile and a defect tile, and each of the
‘{ﬂéurallty of gle gl'lades bei ng _descriptive of the at
Fiivghte thei Yetrench dies G efhe seqond gefernod Blaswroumat  patiem
Yeriiclonts}tiof 84 hie @6placaS With Bhéﬂ& Aotk b rd Iflds @8 sftfect the
each sort tile identified fromth eplrural of
npphydiles 9@ yndeggoinge fhej patisrn peselegtiomistyp e23é)ndo beivngelection
WQsfhlepti ve of the tile grade 15 of the correspondi ng
sort tile; and allocating each sort tile to one of a
plurality of tile clusters, each of the plurality of
WhéRv&! st tdfLer and
corr ggpoﬁd%g A?gé@h ntgen Zeq% ? ét]ﬁa[mﬂ ?Igerga O & epvpyeflgfiom the
ehoase 94 teentautomatedepatkagzingrstagipbn éaz; hs sﬁovstnhe Fi3 L9, attieteythe

e bt 5&5%3@5 QAR & V@%@ﬁ@g@;_@t er identifier

of the cof ngoneo ality of tile
clusters, wherein the tile identifier of each sort

il e.e rac her 0 facllltate
fr#ﬁnglé eirilrle%?atgg%F it g e{:n or P%srﬂ%[ﬁ%‘{ ﬁiﬁscgg?c{] it % segtionTiilise; py
entrﬂmdigen’emﬁthemtvbmdm&s illustratt bW tle dibddviiigies 6OBRIVERI0RA tile

te f. 2 e ach sort tjle allocated to
hc%ﬁ‘gm ‘ft?%g‘ ﬁTeLﬁ?‘Q%F%eé Z\?ﬁlﬁ% heonly ope; ephodimegt offhe inyenion is
disslsdd, omneertwd bdificdtions @AGB nSdE to the kRbOBMEY vﬂfh@ﬁ’ﬁﬁ:ﬁﬁqng
1_1[ t%ccordan({: wi.th a reference tile associated wth
WLE APy g it of e iVeptorot tile clusters, each sort
tile having a face pattern and shade characteri stics,
and the reference tile having a reference face
pattern and reference shade characteristics. 30 WO

2005/ 032733 PCT/ SG2003/ 000237
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13 3. The tile managenent nethod as in claim1, the
step of inspecting a plurality of tiles conprising

a |l aser neasurenent system a vision neasurenent
system and a person. 5 4.° Tﬁe til e managenent met hod
as inclaiml, the step of specting a plurality of
tiles conprising the steps of. nmeasuring the tile
diabmsi ons and the | evel of planarity of each of the
lurality of tiles; and 10 jdentifying presence of
efed{gﬁéﬁméﬁﬁﬁmﬁWﬁ@ﬂ%“ﬁﬂﬁﬁﬁgﬂFV“@FOf|Ies 5. The tile
managenmeninspRied Asalith of lidks ”éa@h o g ﬁﬁnﬁﬂtoyogf tHes having at
aSSOC|at|ng¥one of atile grade to eac

pl ur dFat gpegile Phaﬁ@teélé%w@ dgrovereble thating inspectitet theraofnpavh
one QF thdSlufllibf @ﬂ fifby hg\flngt ) gﬁu ﬁ?g?ﬁlebcﬁ{nglgﬁlons and a level of
representative of east one e

char 80815t i ¢ of each t|Ie the at least one tile
characterhégégnlq; eRG

di nensi ons, e gSe? g”ﬂ&}aﬁgﬁ i gggﬁﬁ%fhwéggﬁ%%(ﬁ
of déifescde éher@ﬁddmﬁf gtripasgonerm" admretﬂma:md defieet tﬂé ﬂtemrom

pl ur %‘Iadhtéf tﬁg l{nlal,l% &1 ﬂ?'eQ%%Eg %gé h% %?t{lfr; gn(g%agl é%@en {amd each

‘the plurali

met hod thes Pi”mallﬁ’ alfﬂ'ﬂlfi gﬂldee ls:trgpde:sénptde ndfi fhyi glepst amenge
of @ﬁefr?c?érﬁPﬁ Or aﬁ?e%lgt oflp oI’ tlpla Bﬁ{alﬁ?y tergé/ of tiles

conpri si ng Sone of presence
and absen@smgofng kartdalmgeﬁersd ea::h&mmﬂb identisel mhi ﬂlb plurality
crac tile and an sence of

def ec ey ﬁtﬁ? ﬁle lgelﬁtﬂger Deingrumaye GF‘?FWég ?fFrtlpttVFloé t1167tlle Brde
ti| eofrthnagesspaidingabliaidt;asd in claim 1, the step of

assi gni ng tile .identifier to each sort til

conpri si nﬂﬁ"fﬁg’ Soeporige toms of apluradit ofdile FIP@erS each of the

i den plufahey off tElé) Hlu‘étb@ hbvih€a Gﬁl&gleldéﬁtlffef‘ End Qbbspohdifis W ne
t he correspondlng sort

30 on qﬁ ‘% and tag
tile® lut‘r 05 ﬁgfagfé%éhe }lq: entifisn of e4ch of the plurality of tiles
being associated with the cluster identifier of the corresponding one of the
plurality of tile clusters,
wherein the tile identifier of each sort tile enables tracking thereof to

thereby facilitate management of the corresponding sort tile.

2, The tile management method as in claim 1, further comprising the step of:

processing each sort tile allocated to one of the plurality of tile clusters
to obtain at least one match tile, each sort tile being processed in accordance
with a reference tile associated with the one of the plurality of tile clusters,
each sort tile having a face pattern and shade characteristics, and the reference

tile having a reference face pattern and reference shade characteristics.

inspecting a plurality of tiles PYT/SGBO®H00237
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wW@Pbdosoz7sg each of the at

WD 2005/ 032733 PCT/ S&003/ 000237 14 8. The tile
managenent nmethod as in claiml1l, the step of

of a plurality of tile clusters conprising the step
of: segregating the pl uralil y of sort tiles into | ow
Junngy eI;dLI es and hi runner-tile, the plurality of
Sort ¥F) esm‘”’d‘é%%ﬁné’élg adat B¢land ethe sip phmspeacting aplardkity of
5 eadiesebmphisgngrheisiad oty of sort tiles. 9. The tile
managenent nethod as _in claim@8, the step of

al | ocat i nSRE5ERe HPufalily ofttile Rysene of ddasspmeasuiement wystomea
of aviidnrmadakirymért s;tsitelnea&ﬂalb%}s%ﬁ_s further conprising the
steps of: 10 sorting the I'ow runner tiles into a
plurality of low runner tile clusters, each of the

4pl ur ahé ik rinageWnt MBREH adih kBi i tahnir

| ow r.unner t.lfl% esn of a a(l:olrrcelsﬂgf)lcl)’%lé %ﬁ?ﬁflﬁgé’egt%g&é%h‘%ﬂg of
sor t fI§ comsHigghe stensedr tiles into a plurality of high
runner tihesehibShetR ¢ : lit. i
runner tile S_c Ilust e?lg ?%?l%gcglﬁtg {:lfll {r%lllg(r?]%‘%wt&ﬁm}a&ﬁ'nogea% ‘%EEE
15 oPlugplighefitidespanddi ng tile grade. 10. The tile
managemeny : ' I.m 9, .t step.of _ .
processin geﬂgg}gﬂé}%g%? C% ‘?ﬁ Cfeave%léesilof1 8%%1&02 ghetpgmglﬁt@ offles-he
plurality of tile clusters to obtain at |east one

mat c -1l i Sj the step of: 20, substantially.
et ol Fyen SRR SRR 418 (R P dnbglassoctaiin onc'or whe
char gredetoieathi afsheqflurabgofitilefooinpaisipg e adepd oF: of hi gh
runner ti({e?%“'"r ac} l?&}?t onﬁ of 1&lhe lurality of high
runner tiJ°C RIS B SRS U ofdte pafesebeing iepssantatiyyof
and thhet lesst enectile ehasdvadistic 6hAtRGEOmhE 8 1b48 0 tild Bfracteristic
refer nCﬁ tlile to.obtain the at | east one match tile.
25 1%, “FRdUs F?‘Bpfiﬁéﬂfﬁaé’@ fidimesieny the levil ef alaparity and e
St eppredensddisibRediaalll y matching the face pattern and

t he shade characteristics of each of the plurality of
hi gh runf&enng figsdstermied)| eagsaf thaelustlity rad e grades toy thof
hi gheotiesording bheorehd i@l ottilh the reference face
pattern and the referencé shade characteristics of the
reference tile conprising the steps of: 30 extracting

6! he iR Rhdgeihtn #ighddiR o B3P CHALAPLERL SIS pRln EAGN
h STn e

of the plurality of highr unnér tile g BREPY
of tdséectsianeagh af phegflurhlitylof tilgs penprisitigahe step of:
identifying one of presence and absence of breakage, stains and
substantial cracks on the sort tile and an absence of planar defects on the tile

face of the sort tile.

7. The tile management method as in claim 1, the step of assigning a tile

identifier to each sort tile comprising the steps of:
generating the tile identifier from the tile grade of the sort tile; and

one of marking and tagging the corresponding sort tile with the
generated tile identifier.

| east one sort tilRCT/AGINNE000237



clusters by a vision-based system and WO 2005/ 032733
PCT/ SG2003/ 000237 15 substantially matching the
weziosasa7esl face pattern and shade characteri se€TSGZN3/000237

each of the plurality of high runner tiles in at |east
one of the plurality of hi qg runner Llle clfusters

ith reference fac atfern and the reference
et s PRpfacBRECpt B85 R xlath 2 B St o loramasaigprate a

f eat least ommgoettilerty onb ofih gmfdlﬂﬂl;bﬂtﬂ@c{lus@&’i @in{ﬁrﬁﬂlg:ﬂ%tet%}qogzd

| east one_match tile. 12  The tile nmanagenent e .

as in cl af‘?%ref?g?%lj’teﬁ&‘rag@n‘grﬁo i tHep ke logt ap@erotiles and high

segr egaici tilg, thé/plupilivr ¢t sbit Yiled beif @ bderdohte € Bash @ b tHe BYY grade of
runner .til es and hi gcpré_runner tile, the plurality o

sor t By ALheRyralty Ofiprbtlst-ed based on the tile grade of
10 each of the plurality of sort files; sorting the
d’]i gh unper tiles into a plurality of high runner tile
¢l usll‘é? ble managqmegt methed pt inrcdaim Sythe stempiiopatimgerchtdfiie at
cl usteastSonk @brt AN iRbH T% ﬂhﬂhtgr HME L1udibrs Formept o%%risting the
corresponding tile grade; and processl ng eapﬁ sor
tileSSPiYcated to one of the plurality o; :! : e

| usters ' S ile,. eac
golrjf til esog;%ilgtntgeg?%?iggggﬁc}e% ﬁ%a%:%lggggncéngﬂu Ll glefc?ursgfs’
r ef eFRROE the Rlwality bl dovs amoendile elugere faeohialntngdssaaimt ﬁﬁs

ith 4 , lity of file clusters, each.
gortof?foé&%\??%éhg g%é%dgttern and shade _
char act erdostirigdhe highsumerctilesihtot ydubhlityif highfrementie clufsieﬁ,

d fer. e file. havin reference face

pat t i 1 o R Bg bEHERERal nEup i Lo diins Heigiper s
The $¢id emespvadiepeittgradet hod as in claim 12, the step of
processing each sort tile allocated to one of the
plurality of tile clusters to obtain at |east one

Ifrat cThe tile hensgemeni méthel 4sHe clane3hddiep Fyhbabaical Mrt tile

tchin e fa ttern_and the shade _
char lspard B 3 Be'ohis T 2 eiuseias sbimant e cop marcile
r unnemyirising $hd stepadf: | east one of the plurality of high
runner tilg%cl.u ters with the reference face pattern

and the r8PEFiAtemalthite thehen pidterrapd fhecbadstchemeteristios of
r ef ega€M6Ltht plu@allRY ofhibh Fithe:OISEH U Toadt Bn OBt AL ﬁltugdlli%)i (%fgltigh

selection_list, the first selection |list co
t he Fppes tile shsters with e refrence ffaceattern and the reference shade

characteristics of the reference tile to obtain the at least one match tile.

11.  The tile management method as in claim 10, the step of substantially matching
the face pattern and the shade characteristics of each of the plurality of high runner
tiles in at least one of the plurality of high runner tile clusters with the reference face
pattern and the reference shade characteristics of the reference tile comprising the
steps of:

extracting the face pattern and the shade characteristics of each of the

plurality of high runner tiles in at least one of the plurality of high runner tile

clusters by a vision-based system; and
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at least one sort file having the face pattern and the
shade characteristics 30 substantially matching the

w0 efosnsa1se face pattern and the reference shadeCT/SG2003/000237

characteristics of the first reference tile; WD
2005/ 032733 PCT/ SG2003/ OOOZ% 16 substantially

mat ching th &, Pat

char act eri sut%lstéazlgﬂ of m@écgﬁlgoghet h%mﬁ‘ftﬁ(?a%c? y Py g shade
r unneshataciesistics of adch beths plueitiey fhigH@nfdrdiledlih leRE oreiogkhe
runner ti.le l.Lusters wth the referepce face pattern
and tHE2 btgfoeﬁgak B0 ﬁ% Cﬂétﬁﬁr‘ﬁ‘éli thejreferquge e tpﬁgerg @by
r ef errefeesicd shade kayara:taeﬁ@rtcf B sePrviRe tHO uahd aifbhnde Matching
secon % l.is the second sel ection I|ist
contaﬁ rﬁ@f“%‘ﬂé’ faining thephleastonemagh tleach of the at

| east one sort tile having the face pattern and the

fgad characteristics subst antl ally matching the
Eiedie Papagementmethod At oy 1, Pathen compaisign Fgeteps of:

charact er |s§%é§hﬁn§fthet BiBraBCANG i tﬁgse fn%(p Gy el t@]i’] uﬁ:? dnd high

obt ai ni ng e at | east one match e from i rst
sel ecrt”i“’t?ﬁ tile; e phwrlity pfesort tilys beipg Pﬁgf@éteé dased an tiedile gradpeof
tile éag}p(;}tthéblgfahg,fofg@@ﬁlepf the at |east one sort tile
being contained’in both the first selection list and
t he secondorbiag dethighrunestiles indo a Phieality dfchigamageridnelusters,
met hqg f r t: S

seqr oo B PR b D R b A Ehi Bl e s
r unned agcpirespordint e glade; 28d r unner tile, the pI urality. -
of sort ti [ e ased de
of “ench SICEnE i SRMCARAL BRED B o pr e PSS
hi gh te thnmrattwalsweimﬁtdl tile,pdacht sdri tilg befngfpr@:lassedl ﬁlﬂwcoﬁlhﬂoe
cl us lurali er tile
cl us:‘xgghs rSflag%% @ f’? %Q RiGH Iiﬁh%‘ﬂlg? hp 31%%)?#6 E}P&‘e one of

Cor r e]map]lud’llllt}g of tlleechgslt@sj eachasuit lﬂﬁ m:vmgegs Fich g)aﬁé}ﬁ hng @hdde
ural ity of

f t he til
cI ust g?‘f%&efﬂs 'Y BF‘g?aﬁﬂ { B¢ Saxtrerismre i €1 by $eé°nder5f9rﬁn§eo?1ﬁ
ti | e hbeihgg rgferonRI5R Gaitdin ARCOfEABE Shad¥\eHakhcRripdddr al i ty
of first reference tiles and a plurality of second

reference tiles associated with the one of the

1Bl ur aihb e MhndgthmEntGhARIIRE $n cIBRE 12, SBE btef bf ﬁro&%yﬁhg Gach sort
faceﬂﬁattern and shade characteristics, eac

the Hqallrated togmerf the plupality of tile glvsterstty pltainah tfasc;@ehm@mh

the pllddodlprising e tdgosecond reference tiles having a
reference face pattern, reference shade

char act er fubstaptialliepichingdhe fasnpasterand the shade characteristics of
each of the plurality of high runner tiles in at least one of the plurality of high

runner tile clusters with the reference face pattern and the reference shade
characteristics of the first reference tile by a first observer to obtain a first
selection list, the first selection list containing the tile identifier of each of the
at least one sort tile having the face pattern and the shade characteristics
substantially matching the reference face pattern and the reference shade

characteristics of the first reference tile;
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whawsosp7aat ching reference tile identifiers

wherein each of the plurality of first reference tiles
and one of the plurality of second reference tiles

substantially matching face pattern and tile
characteristics. 30 WO 2005 2733 PCT/ SG2003/ 000237

17 15. The ene thod as_in claim 14, th
step of pr 8%%2‘ g g ?ﬁmmgtg}&lﬁg fee WF‘E aggl ﬂ@éﬁ%d@&h%réct@??@%‘?f
t he péagh af tht plu@fhty of Iﬁglcfuuﬁéreﬂés ih @t Rt BhdlofBhe pIRASE FhEh

match, ti C ri SI n st eps of ; substantially
nat chi %er tﬁee ﬁl% e d3ce @H%eand the reference shade

char adhmtieditics of e se&nﬁa@ﬁreﬁiﬁe hféebypii WBhd biseREr tU tﬁﬁal a
runner tiles in at éeeast one of the plurality of h

r unneF°Pd Sélse‘étf‘lﬁ‘slfsér vaco! sefrstions hig cepfeining thatilp adqnéﬁcr of

and tdagh efiRr antRstSb@deort GRALARLE &Hesﬁcg E)aﬂ?ém eaﬁﬁ hthgfshade
the plurality of first reference til

obs,eur“é%rrac erighics, substantially jnpagghinge |t1@c1r¢f@mnqe| gqce pan@nfandsthe

sel ecefeficd dhade GRRALRHMCOGF lh@?ect)ﬁci I%f&&%ﬁhfef igr of each
of the at | east one sort til havi n ce pattern

and the s HBTé’é“%Gh?:ﬁd?aﬁth@rﬁl%@h fdls fl@ubtbc frst s@ﬂcmyn list and the
mat ¢ hedfid ba&tbR s BRER i ?Qﬁﬁiep@ftetaﬁ& tﬁ?éjt 1508 9 59 (&1 8 ]{g NGS

shade characteristics of one of ura

r ef er‘@p@ged inboth the fist solastiprelis patibe sctqohcbseiletdacm lnsft i er of
the substantially matching one of the plurality of
first reference tiles; substantially matching the face
Mat t &b tilrraeneprmenhadbod hoinatime ] ﬁxrﬂms;ombnsmgsthe a6y oFf

the plurald nn r tiles.in at |east one of
the plur aIL) |g%e§ ﬁig E"’gﬂ“ah nﬁﬁef”rt Hlgs m& 9% pinger, files, and, high
r ef ememertile.abeplpatityerf soratilds béing sepfegnledbRed Ba®e tile grade of

char ,Sstics.of .e of the plurality of second
r ef e?’%%lceﬂfeqlurslltﬁ)?fsa?mﬂ%ond observer to obtain a

second s ekmutg therhigh Sinnet tiles HOCOPIAraHE/ &Qﬁgh(%ﬁnrlef ﬁfe clusters

cont a| ni dentifier of each th

| easGif g gr?éa '{r‘%ft?’ Iob%ﬁllémnﬁﬁr tHlf glupters éor;fﬁ’f‘t@’@mﬁ hﬁlﬂdum@r tilee
shadefshafeamleﬁagsmdgmesmt antially matching the

ref erence face g ern_and the reference shade

char act er PE¢5¥RE gich sorbtilsrallpeptediip epaaps fil‘glplsfallg'elf@&ﬂjclusters

r ef enestasin at ich® SndBdich e, re%hesro?tntﬁgb 1hé Erocgsg&llt il cceon‘ia%

t he substant| all¥ mat chi n one of
secold? AdrEpIER eB Tifst fefgency ﬁléPS @bd alpmrﬂgy Dﬁ@matd rbkmbe tlae

mat CRssbdited witk Mel dhe of 'tlfesﬂlmﬁﬁﬂy%?ttﬂeoaus!téré e having a
face pattern and shade characteristics, and each of the plurality of first
reference tiles and each of the plurality of the second reference tiles having a
reference face pattern, reference shade characteristics and a reference identfier,

wherein each of the plurality of first reference tiles and one of the
plurality of second reference tiles having matching reference tile identifiers

and substantially matching face pattern and tile characteristics.

arcir/sG2003/000237
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25 second selection list, the tile identifier of each
of the at | east one sort tile being contained in both

W bas50382733 sel ection |ist and the second sel ecP@D8G2003/000237

list, and the reference tile identifier of the

rratchl ng one of the pl urallt)§ of first reference

tlgl e Tﬁmtlchl ng t he re%e%enc tile identifier of the
stibst aht I SIMAPAEEICEHPRGOY Apinshaimy ﬁe IStsP f iPEapesesaetbt
r ef eriinaBodaieh &Sone?xﬁ' ﬂmﬂaﬁﬁ@/o@a%7§afste?sqx/o‘é€é%p§3éa90&%3ﬂatch
18 16 Atile %?s{%nt system conpri sing: neans for

i nspe&lf’ic?fﬁprésmpﬂ *of tiles, each of the plurality

of tiles stﬂﬁh‘t’dnﬁgll}ﬂﬁlat'cﬁlﬂéﬁe(}% ﬂaﬁérﬁ aﬁ&‘%%ﬁécﬁrchﬁﬁétgrlstws f
bei ng -dj sagﬁ%ver abl' e during inspection thereof, each ?

the piegh af the plugality of lagh puansriidesdn py lefrsapmetcyf thef plisfality of high

di mﬂﬁhl%&ll@@ﬂst@rs \51tﬂ ﬁiéexlefeﬁafnc@ kP %{t ferdrfce shade
associ at i ng one of ur al |t of e g esto eaC?]

of t Hbarapietistigs pf gackpf ‘l%P p@@alwftfﬁ@w@fglyncredémbywﬁlat observer
| eastiq ‘aﬂﬁmodfﬁr@t s%QEt‘iontﬂsk e%f’[ séegl%ﬁ ?igttcohfa ??g ‘&npﬁlre 1%engplr

each of the plurality o
tile Hridch of dfeetitleast joge somhith kavbig ﬂ)fs fadwepqwemr aidl thy shide

()€ Biates e Iagsl LR O ol berShaRnoyts b

10 characteristic east” one 0
ti | egeferpemshafie phaa@csfrrgtwsnagf @etdf|tiee pldeiityi cﬁﬂ frst teferarme Niles

sort d. ur a tiles,

tile aih etinq? |r%s lg%nléle%t%fgr uogetgen 5“‘?%"1“#‘@1 d@%ﬁnﬁt ‘i’r{?eoégw

t he Hlurhlaygf&dereﬁrertchaleeorrespondl ng sort tile; and

means for l,ogating eac sort on

plurality ‘?ﬂ’g . &aﬁfé’ %f}g?% g Tite f%éeé%rﬁftg? S]faﬁ% C{ﬂr%f‘rt%}spfs)ﬂf

of t icheh oflthspleratityheighgruanes kiles tirlez:t 1¢a£|§ﬁcﬁieloff Fl%rplli?kﬁﬁity of high
urality of ti

th f.th
or aad Rl Pyttt e frisncy Beaprrenbfod e e

of tichasctltstitgoBsush Gif MeSstudlidybrtsBedng rékslette ﬂﬂgﬁ% 'a sb&fnd
of thg correspondi ng one of the plurality of
cl ustoBFEVer ikt AR elegiandish the seéq»ndoﬁeleétemhhsg smtammg

tile tl&ﬂﬁblc@ﬁtlﬁd% JEKICHGf ih@%f B8t ofeXort4it RRFLEY face patte and
faC| [ tat&?q mana%errent of the correspondi ng sort tile.

darsisHficnspitstag(jallyenateling e e¢feremelface Ifamtmtnm:i
C 0 nD feSteftBncsBRAS cflé?ﬁcté}fsﬁ&e(ﬁ‘%ing gr ﬁ@?ﬂuﬁﬁ{z bt §debi reference

allocated to one of the plurali
tiles and the reference tile identifier of the substantlally matching one of the

plurality of second reference tiles; and

obtaining the at least one match tile from the first selection list and the
second selection list, the tile identifier of each of the at least one sort tile being
contained in both the first selection list and the second selection list, and the
reference tile identifier of the matching one of the plurality of first reference
tiles matching the reference tile identifier of the substantially matching one of

the plurality of second reference tiles.
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tile clusters to obtain at |east one match tile, each
sort tile being processed in 25 accordance with a

WO efos08a18e til e associated with the one of thePCT/SG2003/000237

plurality of tile clusters, each sort tile having a

face pattern and shade charalr%terl stics, and the

rgfergq:feemtl et1V|r[1 a reference face pattern and

refer erice SHEFE™ RS Ay E¥e8i cs. 30 18. The tile

man agenentm@ms fearmspscting aclaialily1dy, tilés) SadkBRATe plBfality of tiles
S. conpri sing

| ity of til WO
Izggg/ lng%‘a‘&%g g aé%&?élé‘!‘rc %ilgg r%saﬁ%erqb&r dyringpisenerting

a pl uﬂléﬂebﬁ yachlof thelpRsallty ofOfles fving ol [AS8lity FBARS WiBEBhs and a
syst ej]n} Vi sr on measurement systemand a person. 19.

The tFT%0 nt systemas in claim16, the neans
for inspegidangfa ass%ci@hl‘rgr @ﬁe' bfYa ﬂfureﬂl't}l 665tk %{I%Eé ﬁ]’ %gh of the
nmean measuring t i_| e dinensions an e | evel

f
of plslﬂ oﬁ‘?/togf tilgs to é@aﬁﬁy é@enflﬁeat Aeast eriei afy soft tild dndsz defienditile
Meansthéréfiorh deﬁEﬁ bif tMé ﬂGralﬁ’fy%? %1‘11% %eﬁ oH@ Bﬁcst)rct tﬂ’@an%%ccféfeg{ tile,

the plurali (;fy tl
syst el gach of thy ﬁ}n‘rﬂltl’g’f tller@adve bﬁ@g ﬂ@ﬂcrlﬁs@m‘ ﬂatart tagst @ne tile

of a chﬁﬂa&t@rlﬁfc%@gﬂgﬁt &ﬁ??ﬂfef 1&5&%%81? leegl ity of tile
conpri sing: neans eterm ni oné of the plurality
of tile gﬁ&é@%for)eqsrggmgraé@er lelsmrfteatq waeh sxfrtmlh aleatifiddefasi the
one t t gL

(ARG IFLRG, BF (O ol OED bl und Anelonty TG oF B
t| I e 2 ﬁ‘é‘ilmfdhscomekr@nﬂlegedrtmb anrdl anarr ty and-the

Get or m mod AL ARl SRy ' on S ot W plusore

cor r esgoredi thg pheliof dfhélepklustatsi hyvind 4 icheer hiaéht@lér and
The t| nt ystem i.n cla 9,. the peans
for (QuSPPRIRAETE o DRl oS et Plscartlet, e ogne Reeach
pl ur a:tf ithey phniality |oES1163C156il{gl SdstitedRAMNSthE Qlusted eantifisr &gthe
sence of breakage, stains and

one of res nce a
substcglﬁ SPHIRE HE 10 Egﬁrﬁ"{rﬂgyg%‘i‘fwl‘lﬁ‘lﬁ@ and an absence of

pl anar defvaets B titeh@entifier of each sort tile enables tracking thereof to

thereby facilitate management of the corresponding sort tile.

17.  The tile management system as in claim 16, further comprising:
means for processing each sort tile allocated to one of the plurality of
tile clusters to obtain at least one match tile, each sort tile being processed in
accordance with a reference tile associated with the one of the plurality of tile
clusters, each sort tile having a face pattern and shade characteristics, and the
reference tile having a reference face pattern and reference shade

characteristics.

18. The tile management system as in claim 16, the means for inspecting a

plurality of tiles comprising:
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tile face of the sort tile. 25 22. The tile managenent
systemas in claim16, the neans for assigning atile

WO dwswsXBer to each sort tile conprising: meanBCT/862003/000237

generating the tile identifier fromthe tile grade of
the sort tile; and 30 nea %or one of marking and

taggi ng t he co res ondi n t le wwth the
geggr a? ed ti1e orété Hpe %gh‘r By39nppf a laser measurement

PCT/ SEReM34 01308 AikasuZdnedBsysibhent ia ngrsma nagenent system
as in claim16, the neans for allocating each of the
at least one sort tile to one of a plurality of tile

9. ust"ﬂfestlhmm{algsmﬁ@ sySteang foflaisf 96 e@@tﬁl&ﬁis tfﬁle inspecting a .
pluralit ort tiles into low runner til ahd

hi gh If"\ffﬁ%@f’fflfeﬁ EOMRIEEh| yral ity of sort til es bei ng
segr egat e@ndans Al n&@suhlﬂg the5tllE g n?englt)ﬁ’ﬁdﬁldotile ?e%gpof?élanaﬂgl of

plurali.t f sort til e manage
syst eeﬁ?}héft}?‘?’lp B’faHFYrﬂf?@s alnﬂe nmeans for allocating each

of the aimdpakl iQABKRR Jredehdet oftd%fegﬁ noéacﬁ‘ o?lfﬂ%'ler uta 1t¥/ of

of tiJe clusters further conpr i

sortltﬂ‘ﬁ the |l owunner tiles i nto a pI ural ity of |ow

runner tile 10 clusters, each of the plurality of |ow

runner tile clusters 'for containing low runner tiles
e paaemend sysieeasgn aldim 13 itk mean forfassociathid bRSf a

t he ml@&a&%?%h&%%%hlﬁgfﬁ plurality of high runner

tile cluster Fira nstnﬁg of high runner
tile clusmepss far de@&mﬂangmng of hihg/ hplirthigest tild g&d@g‘ bamg

corr
syst 2%9%5&:“%‘% ﬂ!le At %&a P8 iler%%]ﬁ%te'?%ﬁc t?a&gé{? |ﬂ’r?gat éeéﬁtﬁme
sort tile plhaeacadrﬂsm af eatht tile G:ﬁﬂxpﬁflng e @l WiRbkhsiohs Ofhet lede® of

cl us %gmggn@at %}ersl?ng% é%gﬁ‘g% e match ti I e

conprisin ially matching the face
pattern amcarsler sstigey the Geteimficd®he bf b blsalf oRAE Era&’Js to

t he er%al't .of hl? r iﬂer flles in at | east one of
t he quﬁpO {jng,pne PREHHEPT P e clusters with the
refer ence face pattern and the
21. The tile management system as in claim 19, the means for identifying
presence of defects on each of the plurality of tiles comprising:
means for identifying one of presence and absence of breakage, stains

and substantial cracks on the sort tile and an absence of planar defects on the

tile face of the sort tile.

22, The tile management system as in claim 16, the means for assigning a tile
identifier to each sort tile comprising:
means for generating the tile identifier from the tile grade of the sort

tile; and

means for one of marking and tagging the corresponding sort tile with

the generated tile identifier.
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W0 pdos/osBRgenent system as in claim25,

ref erence shade characteristics of the reference tile
to obtain the at | east one nmatch tile. 25 26. The

substantially matching the face pattern and the shade
characteristics of each of the plurality of high
ne{le{u’les in at | east on&of the Iurallt% of hig

r Unner® 19 BALEREE SEstem A5 1 ¢lpe 1 e mepns foradlocpting @rch of

and theet leefteneaseils hade oﬁb@h@e@rﬁ%ﬂtﬁfé dl&s%er?f:mﬁ ing:
reference tile conprisin 30 neans for ext ctlng t he

face patt &S speesdingdie Ripalitcaferertdiléscistodpw ampkr tkes
t he phanagd iuﬁn&fulbltwrpmﬁﬁfye&f dolt'BS ﬂefhggstegj gﬁ%& 208 Al the

t he pl ura ity of |gh runner ti

vi si dhe Badeef cagisefdhs Plamlnabsom iss. 032733

PCT/ S&003/ 000237 21 neans for substantially matching

%Lpe ext ract ed face pattern and shade characteristics
th¢ mppRECHERSHSIPM RS & clhing P, thermenns iforl alls catingadach of

| eas tth@zﬁ@ea@tf onE Q@rt tllglt(?' b dt{aéf)h?];htg ogttﬂ? {:lugltnr% %lﬁ'hlelr fmprising:

clusters with er enc
reference n@h@(féf goanreaibe owimuer glesﬁntdr hpluraérhedsm@eruhnéreﬂe

e IR MERRMAD of Inf 9RGL IR TRl Rk 2B lov

syst ewingstilesold eimespb6ding tiletgrle; andnpr i si ng: means for

segregati [ of sort tiles_into |

r ugne? ti %ﬁsr}{gr Ed)drﬁlg%k“ (RN apag ffifes intp ﬁé’l’ﬂPWeﬂf 1%1911 guner

sort tild ¢lastersetanly of dur Higatigcf S REAn@NI1E Iaﬁlsteﬂsofc;r'cloﬁtammg
urality of sort tiles; neans

gr ad f ea I

for 211 trr“hngef{lﬁ%"%ﬂ‘@‘?eg Hﬂ&%ﬁ{ WS into a plurality of
hi gh runner tile clusters, each of the plurality of
zltg ;ﬂq ?p tile clusters fo,r cont ai n]iéwg hi gh runner

i | es "of APBFTECHYSEMAS 11 §lpin I Hgancans{@r preeassingeach sort
proc aBeSdllbgat&Btﬁ lons 6f the bivkBitpbt 1€ 8L GEks tPoIRNE apllfeagtl'b(ﬁe match
plurﬁl of. 15 tile clusters to obtain at |east

mat c % 9°PRISiB%ch sort tile being processed in

accor dancest for Subdtdndihily %a%}@r@c ﬁ}]t ko8 éﬁﬂ%ﬂ ) %1‘?(? R0 ade

reference tile associated wt
pl ur Sharacerigticsiaf eaehaf thetnbprality @éhlﬁh gnmtr tiled ie ahkt\astrtgle af the

fac E‘F]ﬂﬁﬁﬁyef)ﬁmgﬁ%n%p BCIEL %&‘%ﬁé 2l GRe acefp&%%m: gn(I the

the first reféerence tile and e secon
ti| ersawics ghaderchpapterities phithe refateter tile an dbtniafthe @ntAst one

shadgatch tile.

26.  The tile management system as in claim 25, the means for substantially
matching the face pattern and the shade characteristics of each of the plurality
of high runner tiles in at least one of the plurality of high runner tile clusters
with the reference face pattern and the reference shade characteristics of the
reference tile comprising:

means for extracting the face pattern and the shade characteristics of
each of the plurality of high runner tiles in at least one of the plurality of high

runner tile clusters by a vision-based system; and

t he neRCESEZN3/000237
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20 characteristics. 28. The tile managenent system as
in claim27, the nmeans for processing each sort tile

w@bdosozn7asl to one of the plurality of tile cl uRCES62008000237

obtain at |east one match ti | e conprising: 25 neans
for substanti aIIy mat chi ng face pattern and the

shade char ath sbt%cgl 1o f the plurality of
hi gh runnérooty Pedss ?yl%aa{ eﬁ‘FaCF?fefaCBﬂ’EﬂFe&P iapd shede
hi gh dhemcteristics bfeach d)ltSthef)lﬁra\Mﬁéf highSrufirRh 811816 8t 8% Bne of the

patten n ref erence shade characteristics of
t he fllilgﬁty érfhé@e‘?r eriifle glupfprs qvithy the refgrrnee aqe pagiern and the

obt airafesentd sialle SiRkREHRR JFithd refdbiRe fild |
I | st nt ai g) the tile i denltfel fi e? 30 glpggaigﬁtue%atﬁhmg

T tor @ lpmtglﬂf‘eeatllre&%tl%ﬁntaﬁé“ﬂeace pattern and the
shade characteristics substantially matching the
feg@gc, face pattern and the reference shade
‘;c G B gEneHt systven asiip elping b, Eprdaceomprisng: WO

ar
2005/ 0327 33, RGH %%f%ﬁt}&%)@rg% falitf of TR Med 81(%) low runner tiles

substantially matc |ég face pattern an
char &8¢ élr&hsrtlm@s tilsf the lnralew of Kert plesr beihit speeiathd. ghsed on the

runnefle %rh(lle'iffeédﬂoﬂhe gf]%rtocfl ghe plurality of high
runner Tile ol usters tt‘% reference face pattern

and the mete rfemi?étlrghfhd bigh ramrgc tiles g iacpluedityt hﬁhlgle CRier
r ef er I server..to.0
PSB! 8Py BSAGERY RIS R, Ao

second sel ectlon
cont &ighirweper tilaeofts doerespdeding' file grade;fane ach of the at

| east one, t avin t he f tern

shade char aﬁ}sef?rl ﬂs‘ft"fegs f e ?]10 cﬁ‘ren‘btatp?@lurahty of
r ef ertﬂmd@tdrsawe)bmt btedpast amlmatt:]ln dlel ech ls6fRCHe HEiAE rocessed in
char |st cand reference tile; and '
rr\eang&fo%{al ai A fgﬁﬁt ffﬁéena %T edt? FsandEeiereneq tile aspasiated
t he faiithshe (meloéﬂlblphﬂahtﬂ. Of il StusBRUeach Sor GEOMA inpe B pRm

i st e tile identifier of each of the at | east one
sort hli“} %Lé'ldeog? tepigtifs afifecich AT Hstifst sErenceiile gad dhet seeond

|'i st redgrendeh@les &ﬁ@ﬂﬁ@ sek&Peeh®@N fadel Phtter”d-andNCetbich® shade
rranag rrent sc)gst emas in claim116, further conprising:

segregating the plurality of sort tiles
into | ow runner tiles and high runner tile, the
lurali of sort tiles being segregated based on the
ilel E‘?%laé“aﬁqge@ﬁ%tﬁ’yﬁ?m@h@ olim 23] the yeafs Hoptocessingsach sort

tile allocated to one of the plurality of tile clusters to obtain at least one match
tile comprising;:

means for substantially matching the face pattern and the shade
characteristics of each of the plurality of high runner tiles in at least one of the
plurality of high runner tile clusters with the reference face pattern and the
reference shade characteristics of the first reference tile by a first observer to
obtain a first selection list, the first selection list containing the tile identifier
of each of the at least one sort tile having the face pattern and the shade
characteristics substantially matching the reference face pattern and the

reference shade characteristics of the first reference tile;
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means for sorting the high runner tiles into a
plurality of high runner tile clusters, each of the

w@bkawsabi7syy of high runner tile clusters for coPtEBG2008/000237

20 high runner tiles of a corresponding tile grade;

and neans for proceSS|ng eaﬁg sort tile allocated to

one of the |ural it céuEters to obtain at
tf

| east one "WAPL O Y tan%aélghmgtﬁ]intl Pelaseinagersr arde dhce ghade

in ammractdameomabm oathpblufaﬁty 3 g rufninESiied ﬁfa?feﬁﬁ%ﬁe of the
tiles a qﬁ*r of ., second _reference tile
assod 4f t& % ’E“ﬁ’éer&ﬂ% clystets pyathythg  referenpe dhoet IP%“ém and the

cl ustrefefence 3bdile Sehatacidfistics |7 A \sb&Hh @ r{R%E.Pald B N
shade,characterj stics, and each of tﬁe plﬁra?eltt{]/ og&%nd

fi r stOPPBYE AR AREN g seeidselctiondist, dhe serong seleetiontlist entaiming

secornfkt tileiRheAGf bich@$ the BANAD IhA ol €fife rhg{r]iﬁg o358 pattern and
pat t (ret%h%’ér ef erence shade characteristics d a

refe de chagagteristiss subsiatialyrmateidne dlie refraensk Lﬁarcalpattgmcahd

firsthdefemenaral bﬂa@d%teﬁﬂ{%s Bfffie QJcoﬁﬁ ?efel%gceqhg gl ty of

second reference til havi ng reference tile

i dentii fi eP@anSafﬁ’EjO@%}B@g dhetat éﬂa’ﬁtwnmwhh ng: frero ehepfitst efletion -

and i &d%&&ﬁﬁcﬁe‘l&hb& 9

PCT/ SG2003/ 000237 23 3 “% Q%R%ér?ge%%%ftth%%%%m

as i ot filgiheinggontpined mécaﬁsthé ﬁrst wﬂe@msmn@deth@ kecemt delection

tilepgll ocated to one of the plurality of tile

clusters to obtain at | east one match tile

conprising: neans for subst antially matching the face
Jpat t t rlstlcs of each of

t he gﬁﬂ?g nBQe e%E%'S K as g a]1% Cthepn CupPisigst one of

the pl urmbam)t‘omﬂegfuggﬁhgrthm p}ﬁfality bE sehUidsCito Wi Ainh&etiles
ref erence shade

refe face trer

char glgdpﬁ ?h StEs g%f %hg 32‘153 {Wét el F’S}nigts?g@gat?dr paged on the
r ef etilergeeletolf bah of thy paurdlity stsoRlig8y ver to obtain a first
selection_list, the f rst sel ection |ist cont ai ni ng

the tile TERIR{YTIOEMESRe Wigh Fuser tlRe tnip A elamlitovichiglnmmer
ti| etilbastuskgs, tcheh ba&E phida1RRbLE B1H rﬁﬁlQelt e ca.gﬁe?sgfor contamlng

characteristics substantjally matching t erence
f aceMSPHPETHesH@ copespprding o gedespade char act eri sti cs

of one ofmédhe f&'ﬁﬂé(@ksﬁﬂgﬁa&f sdri 18 %llo%&&? {cC (Q}%a rﬁtﬂl&! ?lfsira?%/dof

the reference tile identifier o
mat cHiF Fgstese obtein #deast Qneamﬁtlytﬂgfeafdhrsstt tﬂ@b@ngpmeessed in

tplalt tezgcrc%ﬂglﬁbgsqnﬁpﬁ pﬁﬁ'&gﬂ B kit hdrde PR G AY uraflty of second

reference tiles assoclated w1th the one of the pharality of tile clusters, each sort
tile having a face pattern and shade characteristics, and each of the plurality of
first reference tiles and each of the plurality of the second reference tiles
having a reference face pattern, reference shade characteristics and a reference
identfier,

wherein each of the plurality of first reference tiles and one of the
plurality of second reference tiles having matching reference tile identifiers

and substantially matching face pattern and tile characteristics.
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15 characteristics of each of the plurality of high
runner tiles in at |least one of the plurality of high

wOo vae82783 | e clusters with the reference face PpaEr/s€003/000237

and the reference shade characteristics of each of
the plurality of second refey sence tiles by a second

second sel ion list, the second
80 ek Pl oAt ROSRRAN clagg 107 e eaiior pogssoas cacr
of t Hide alocdtediwtone 0 ths phiralityl of tifbolugdds t6bidiR a1t one match

pattesn and the shade characteristics substantially
natchlﬁb PHE ¥ ef er ence face pattern and the reference

shade ch amamis efdr squbstantiaily of@tchingt the fakdl rpﬁ{'téﬁlyarﬁif the shade
secon r ef (gce tiles and the reference til

i dentl %r?"é‘?ns 69 qleach afy e ALy pRhighyFaperides ip blont onhef the
pl ur alurdlyy of higRGOR@: HRS EMeB&Cw i It}%sreféi‘é}fée 'fﬁ,%ﬂp%tt% antd the

| east. one match tile fromt

g 2|t :IE? TSI?F Sg%del Ghatactgrigfics 1pd %@b@ﬁ@emr@l@yuoé ﬁir$t|rsﬁerentd1‘eles

ti | eby deritst fobedrvaf toe@ﬁﬁnoﬁ e sédlcubfaRt M0 eﬁrffs Qetléctlon i
bei ng caontained in both the first selection

the SURYHAES &eitieidprgrier pf sach ofilet at frast akspi Imhaellafvmgehe face
| denpatlelindahe tge @%&mrﬁgcﬁ E{ﬁ)sﬁﬁ Jlf}]lqn hmgg?{he r%/ﬁeTegce face

first reference til e re ce
i denP3iereindgthe goferergetsbedm Phwafhdtgnstwmfcdnertg“ therpluedlityt bfefirst

pl ur addrbnte MesSRAMNY IGEELERLS déﬂdfﬁ? of :tJhe substantially matching
one of the plurality of first reference tiles;
means for substantially matching the face pattern and the shade
characteristics of each of the plurality of high runner tiles in at least one of the
plurality of high runner tile clusters with the reference face pattern and the
reference shade characteristics of each of the plurality of second reference tiles
by a second observer to obtain a second selection list, the second selection list
containing the tile identifier of each of the at least one sort tile having the face
pattern and the shade characteristics substantially matching the reference face
pattern and the reference shade characteristics of one of the plurality of second
reference tiles and the reference tile identifier of the substantially matching
one of the plurality of second reference tiles; and
means for obtaining the at least one match tile from the first selection
list and the second selection list, the tile identifier of each of the at least one
sort tile being contained in both the first selection list and the second selection
list, and the reference tile identifier of the matching one of the plurality of first
reference tiles matching the reference tile identifier of the substantially

matching one of the plurality of second reference tiles.



