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LASER MARKI NGY&ASHERISFOR THOD OF AUTHENTI CATI NBCT/SE94/01157
MARKI NG FI ELD OF The present invention
relate’s to*the field of insribing indiclia on surface of . genst ones,
and nore particularly to a system enpl oyi ng aalQ swi tched pul se | aser for
formng 5 mar ki ngs on a portlon of a genstone. : " BACKGROUND OF
THE | NVENTI ON A known system as described in U S. Patent No.
4,392,476, | ncorp@@ﬁ@hﬁm@mmn IN Aefpurneepd @vsTRsct i bi ng di anonds
I ncl udes a Nd: YAG (1.06 [err]m frequency doubled) Q : swi tched | aser

whi ch mar ks di anonds by graphitizing the surface at a | aser focal point.

The ‘10 “beam popiéidrof theoqpueatieantrol led to create overl appl ng

treated regions. The accuracy of known enbodi ments of this system

are limted by vibration and | aser steering system accuracy.
U. S. Patent No. @hléi?pi:éﬁentnomvpmtdbﬂd denexally relstesceo dmfz‘é&?eﬁoﬁ of

| aser beam bj y S _
fl ashl anp punped &?ﬁg ?’ﬁoé £2318 %%%Tﬁ]mrfé]éghg 58388 %F fi Fﬁgpﬂé
di anond nount & cﬁozaeammmm emnepuadspeechlf)mnggdaa:lal énlé TDMAOEellular
i nscribing al pha See also, U. S. Patent Nos. 2,351,932,
3,407, 364, g féﬁ%%&%&% 22 739, 3,775,586 and 4, 048, 515 and
foreign patents JP 00-48, 489 and JP 00- 77,989 . - U S
Patent Nos. 5, 41%&%& F6n & 3Bhiascidbe systems_vx/m ch produce a -
genmst one mar ki ng Dby enproyr ﬁg an excrmer Taser (193 nnm) with a masked mark
i mage. 20 Thus, repositioning to formconplete characters or graphics:is
un gecessar y. dThegﬂl anpadio systelﬁ e b@b!‘a%b%oﬁbﬁhtﬁhﬁn@;@iv’ﬁléﬁﬁ{lfﬁéﬂte
radi ati on and under oesa sforpgati on w thdou
losing its di anof§S Ffst(gl' I I‘rb%é’cSﬁ%' E‘Félslagﬁs 38@ GPUEToY, Bessagas are
Nos. 3,527, 120 attahshAtt8d6in %fﬂﬁmdmc&téiﬁ ﬁﬁﬁelﬂ&s between a base
conti nuati on-i n- . . 8 ssued Pat. No. .

5,149, 938. 25 Behts8h 3 oo e ‘“°ﬁf5‘§/ géad%éﬁ 2TBR FaRs Stationand
Inscribed”, and tBeemobile statiokepotbnda®le @iltwanshirktelrd%nd pa. ré¢eiver

relate to genst ngéﬁ iig%é RS s} £ 3 éi‘he @f\?éeé’ aksFeeé:l armﬁ§§' gpﬁ&nel

U.S. Patent No. elates to a
| aser enefger LE‘qD&t radulptor, 15'9302%33?.%?&@1@9& énalnd&soqcirrespag-
process. A |f§erd£ﬁ<§‘ B 5 Cthatiely ab&éﬂ?o&@lélﬁéi‘ THAnTRY WRecdie? ARt LPBe2RE |

operation. See aé éJrS. ‘Pat ent “Nos.

Speech to be transmitted from a mobile station to a base
station is speech-coded in the transmission side of the mobile
station and is divided into speech frames prior to channel
20 coding and transmission in the form of bursts in accordance
 with the access method (TDMA) concerned. In such transmission
systems, where these techniques are used, the voice signal is
first coded into digital data usually frame by frame with a
frame rate of 20 ms, for example, which equals 160 séunples at
25 8 kHz sampling rate. Next the digital voice data is channel
encoded and then transmitted over the channel. At the
receiver side the demodulated data is channel decoded and
corrected if the data is corrupted. At last, the received
voice data is passed to a speecl decoder, which regenerates
30 the speech from the voice data. If the received voice data is
erronecus, it will result in distorted output speech.
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671, 831, 694WOIE/161132 11 Iaﬁea? 198 and 4, 392,476, a€TY$HokoAST
Forei gn Reference U.S. Patent No.
4,401,876 relates to a syste |ng a gemstone such as a

d| anond, enpl oying a high energy, h| gh pul se Bate, |ow order node | aser
beam See also, 5  US. Patent Nos.. 3,440,388, 3,527,198 .and 3, 700, 850,
as well as foreign references BE 877,326, DE 130,138, DE 133,023, GB
1,057,127, GB 1,059,249, B 1,094, 367, CB 1,254,120, GB 1, 265, 241,
GB 1,292,981, GEThe Batheds used tosimproverthe pezfoymange of such systems

1,405,487, B 1,446 %ll%&f@ﬁﬂe&&ﬂ; abaéﬁfofrﬁﬂﬂdéﬂme@ft AD85EE Bnms Y g

for Material . Pr oc SSI n Lasers strial Dranpbnd Revi e
Mar. 1980, pp. 9OFLHE JA3S g"re‘)liﬁ‘ ?‘%étq @R eFEPF CPBFealyent:

"New Hyperyag" mthdndiaiaﬂplﬁ!ante%ythemﬁpﬁﬁ Vigire data tbases speath decoder

" Di ds": A ,

LS R 6 ARERGdd AnE BRERLELC L ol SARLIL G srrarsinthe
met hod of refieinadl datant | Fox Ahese peshnigues txetbg)deﬁﬁacmhe they are
i dentification qlﬁi%ﬁ@%ﬁnhan‘é’%ﬁ '&rﬁa&@ (?Fce quali #ﬁ{'&ﬂﬁc dﬂc{‘:ﬁons _

pl aced in a beam hromati c | aser atron o? pre- e‘t erm ne
wavel engt h. The ageatekearondrdf £hei %qu:‘éﬁreﬁ??t%‘d erronst he dedguted s Papued

through a filtergg the _er%@%p&sﬂcbamaa% Q'lb)bri%ﬁht esceépBaEHQ 689&&%8&015
f requency char acteristic of di anpnd tered radiation

then det ect &P byiRAFMAFHR ép@uﬁrtﬁe 'F@f%téFY"cféﬁn%’@ daga.al so, U S.
Pat ent Nos. 4,397,556 and 4, 693,377, and forei gn patent GB 2, 140, 555,

Melles Giot, ic.s Cui de, 3, ,1985 333, 3 51: and Solin et
Vel les Griot . Ogli 6o, vany aoHegced; sB0Rally . 233,350,350l Sl in
U.S. Patent No.Zndicatot) n.ntorthetehlahnehdebgdeef@f etloe , vard cusTRId I ¥

assessi ng di am%gdggagyggemgysééﬁgé%% cal ’@aé %{QQR% R BH TS

spect r omet er tem |
wi th known qual Paylena(ﬁéﬂbrqmtm Amere:-can Dlg-‘dtml aaﬁlémlgn c(sAD@)wsj@ﬁeQﬁn

asessed. 1 01 sexafpk oy ilied' S20RHARERERE ?ﬁ%fﬁo‘fﬁz OF ¥ady 8y &Pgnay AT

of unknown qual Ity characteristics are l'aced 1 n
i rradi ated wi t hSP8SeR 4efR3RY AR %rPﬁ'ﬁéﬁﬁ §1€Frt%1%1éaiﬁm mbether a

si gnal from t heggapatererd® has occud 8kcHotQr one or nore orientations of
t he di anond, the resultant signal being a characteristic of the

di anond and believed to indicate a quality |evel of the dianond. See al so,
U. S. Patent Nos.UJAPRatiEnt Applf8adidniseblaliNe. 4183@4?95&% %ﬁta.ii‘édandA

(520 220 0 Al 060 B8, ROAIBRERS o Pl o Y o 3
and GB 2, 142)9 555imas;ion Sl the Receiver mrrdasadmnamﬁpntcamn Systen®,
Ing'IE')l/ ?Jggg?lszzgsfffed R4 &une! 31(4199:?P a%@?l&éggpcrated by Y& fg;ér%g%,w
discloses an error concealment method which is an improvement
over the prior art BFI indication. The method in the co-
pending patent application can be used either in the GSM or
25 ADC systems, but the method is described the context of the
GSM system. The method of the co-pending patent application -
improves the quality estimation when detecting information
frames (speech or data), by using the soft information that is
available in the receiver signal path in conjunction with a
30 so-called neural net, with the purpose of obtaining an error
indication which is better and more accurate than the in-
dication given, for instance, by the aforesaid BFI. Such
neural nets are known per se, but are applied in a radio
receiver for providing improved - quality estimation of



The af orenenti oned docMenents' met hods. and systens which

may be appl i&ggmﬁtl pe cﬂm’h@,geug; |§ggnlgnd operation of the presegh}sgyﬁd}%’on
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SUMVARY OF THE | NVENTI The esent I nvention provides a

system having a pul se |aser, such as a Q swi tched - laser diode
excited Nd: YLF | aser, which produces a series of ablated or graphitized
-spots on t he surface of a workpi.ece, such as a dianond genstone. The

wor kpi ece i s muﬂ%@%l@é‘dalifomtaﬁﬁeﬁl aﬁaiﬂ]ees ;egg?cﬁogrf AatH) ngn@ng simple .

posi tioning of t at abl e stage
control l ed by a fashicems tIhepmethed of @@@pF@xPﬁﬂlﬂRPEgPate"t amit‘%#‘hmﬂ'lﬂaé‘

conputer may al sg be yaegpﬁ Bl RECTRHIUVL Oimﬁfsb dBghapi ey ¥8thimatishhee

functions. process accordl to the gresent i hvention
typi cal ly achi egares mkia isﬁﬁﬁﬁg fpame, £, ANSFaceBogEVERIPIACK F Gh PaFte

laser and trafisl ¢ ablgd vE Bloes ¢i8HEnad SpeuaREranyl are preferably
rigidly nounted on a conmon platform allow ng sufficient combn node

vi bration i mmunity so that only standard vibration danpi ng need be
enpl oyed rat her ]Irhaiheéwr&m dinegtigan DigitahngelipnlaihSyafteme whiichp cenfodns

N br ati | at
e enployed. 1 Ahane FASSREANLE TRMEEF S M ST p Of Bilinim srandgidf ®
as in known 15 (E:BA/M) , an error: conceaimemtl algottitbn &6 raeomnenéed

I S possible thr h C

provi ded at ri gﬁ#&! ﬁgﬁ Q!g/ﬁ%gugrbg%%w ggé?/\nﬁ&cﬁ %rrgneous | nc ugl ng

t he Iocdiramestisor CRE flagy . IThRO RFFeLs aKss detested §het ﬁgcezved

germstone may t hg]bﬂ?e Fary ?g'aglé is passe&%rcf thk %éﬂé‘ﬁf‘&\écéﬁef heI‘f“%ﬁ@r éRé”
t he wor kpi ece. e | mager I rected he wor k™ 20 surface along

axis of the | as&ladmde saaﬂo%§¥°¥)l%§hien@?§3|W?%t?%&a}}aﬁﬁ)ll& bifs; F@e_

laser. Prdwvidud espbask ibanuglendiery n@ser &p eatrains paransasts Oare

nonitor the progress of_the_ markin

th f
used to adjust wSR&aES tPﬁﬁ% te V\E?I égg Saeﬁ?a “'the’ 5 \{-'éﬂng

nunber, intqssi H\ecimﬂd)rbirﬁ €of thel feamat aaegpasseaotattm speemldeeeden
verify progress rking process. One imager is directed to

view a top portlé'ﬁ’htf’f“tt W@qﬁlﬁﬁﬁr{gg@ e.g., 25 -directed perpendicular to

the table surface of a dianond, allowing identification of a girdle

~profile, while %etﬁscgpgpw@&gﬁf& ng@ﬁ%iﬂehe yi@& fe BOA! 18058 nd {)g

wor kpi ece, e.g., rovl VI ew o
girdle of a genth@neietmon ramdse'@mona#agm techm.quqagrge bgsed an \hawd

the marking prOS‘é%&gh-‘% J ednd g:lrfpetnous accepted fra-ﬂee 1P vﬁ@‘fj% CRC

system al so_al | ows the oper at design an inscription, |gcate t he
i nscription28n ﬁ%%ﬁkﬂ%&?"#e‘?‘f?‘% esent 59 @§§m&nasa?§ﬁ¢v‘éb%? no
store an i mge eRc error istBetuetédl cGRowevef pritdisaidt Micessarily true

that the most optimal sclution is to use (1) the unaffected
present frame for a CRC which is declared "good", or (2) the
previous frame for a detected CRC error.

25 The CRC check is a hard 'decision based on a few bits. (most
sensitive class la bits) and do not detect ‘errors in other
bits. It is also possible that the CRC detects errors that

' are only in the CRC bit_é or fails to detect errors even if
 there are errors in the most sensitive bits. There is also

30 the poss:.bil:l.ty that another stronger signal is demodulated.
If it is demodulated correctly, no CRC error will be detected.
A CRC error, if indicated, will in this case indz.cate a fault

in this other, ' stronger signal.
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mar ki ngs thé’h%g/lﬁél:ﬁ mayr, ant inscription, a ful IRFTRRYAHEE

i nscri:ption, a se sem automated inscription, e.g.,

havi ng a flxed and vari abl e portion, or a fully custominscription,

I ncl udi ng graphics. According to one enbodi nent, an
inscription for a genstone is defined in relation to a 5 bar code which
acconpani es the packagi ng for the genstone or a preprinted sheet. A bar
code reader is B&ﬁ&bdeﬂeféﬁrdﬂneawmt Ceamilqud e rhETAC T8eS4i bsoa hard

t . Wth t
C s o LSk oGP pdd e £ il LAYt
| ogo or tradenmapbt arefisotarthel @qni:rabﬂm,txe of, argensram ngher dglrﬁaﬁian@t
and a hypervar | abI eagge}:' ?padgn'arckrea QErEhQEtQU"ﬂ‘?ﬂlce'El | QS ag k®hg of

exanpl e, ‘a | ogoP3 rogr anmed i NScri 5o every
wor kpi ece i nsa parametefhemypmns aghdg &t erentlagieau Rf c&ﬁebea@Ehﬂhe(f%
a bar code, prlgigg ?Qn? égfﬁeiérgc'ﬁé%éﬂ:tgoegiblﬂemtﬁngofiﬁ‘rh mixture
as a receipt or he serial nupb e automati cal det erm ned,
and for exanpl ebetween thg)rgfh@‘édpﬁﬁVaOPécgrﬁPeanﬁaF}éle mséiﬁ}lYO)?é'E"&‘?"“s

auni que identifler.iQebeame | drhfetBesStidenot easilyhcands@fiferdivel
characters’ needbﬁ%t !8% EEl mtedﬁto al phanunmeri c synbol s, yand in fact may ge

fonts 15 in tnp ?%@'El%fbe, l'i ne-drawi ng characters, -customcharacters or
pictorial representati ons The wor kpl ece may be associ at ed

Wi th data, stored | m physi cal | |at

wor kpi ece of%i nB¥ gw‘ﬁ?t gFéEc%%‘é"r%ar 5%‘"3‘% f’hﬁvg‘f%ee }{]qua&éFVon
of t he Wog kPl e improvedanpThe pé@M|a®bleMt)s i= evhavkedi| e

menory, such as, € 6?3%% % ,}{,dx% are be%gﬂagrE?gggg‘ ?ﬁ&féf %%rﬂeter sets

electrically er:'a y “menor rroelec
ot her storage nisliwsedich msrd@rmm;fshw péxsameomeskﬁggnagqegresmdsafter

opti cal {)&E @&%ﬁ% Qﬁan&\‘i‘gl%?ttﬁ‘éasure. The regeneat@d k¥eech

inscription ma rovi on the“workpi ece .as .a custom or sem custom

i nscriptiont5 V\/IMW Uél})ré\lﬁee&’%lleBﬁﬁHFgr i ther 2PoEE RT gmasking
.COW{)ut er- Sgann% i@&?st tthre rtolhaaiﬂglﬁ Bfn&ﬁdﬁtﬁ@t@wﬂm.eﬂﬁéwi b;fﬁ &faﬂléf-k
portions of a genstone other an e £ the tahle
Therefre, in tHeXheE stm\ﬂ.ﬁﬁﬁﬁpﬁ%’crﬁgﬁ 8ﬁ§er?ﬁlep?"ﬁ$€%¥ W 4558 3
provide.a visi eed NREskPhG Otechniguienntikat heffectiivelyal utdl ieesf a hsoft
wor kpi ece, rather_.t. an tQ provide an unobtrusive m croscopic

i dentificati on BRHhETELEEE on nar ki ng. I n many instances,
it is desired that each inscribed workpi-ece be separately identifi ‘abl e.
This may b Y JAR) , | on the stone or a unique conbination
of mar ki ngeza d =T ' ﬁui\l characteristics of the workpiece,
such as wei ght, shape, type etc. 1n one enbodi nent, the markings

thenmsel ves form ;-ﬁﬁceé@ sent/Cindentiodl mrmés Ct8r abaﬁeﬁHSG that utiviéd
may be dectronica or automati caI lg e:ad or ascertfaﬂ ned

exani nati on of Rayazeter in © improve W&?FE&Y?% speech
PCT/ US96/ 1448 quality for erroneous voice data frames in a TDMA radio

system. The amount of interpolation is controlled by a
25 quality measure that reflects the probability of error. The
interpolation is performed between parameters from previous
frames and present received frame. For higher prébability of
error, eetimated by the soft quality measure, more con- |
sideration (weight) is i;iven to the parameters of the previous

30 frame.



- 6- An m wor kpi ece may be forned 6r

printed on a which This ShGSE AL nies the workpiece, allowing verification
that the wor K¥POSE6(Sr esp cRiaced - certificate by stueginsgeddiesy
i mage in conparison with ﬂH ” l]kpi ece. The inmage

y

a,
advant ageously includes a n of the marking, as well as
identifiable features of the 5 wor kpi ece, 8uch as the outline of the
girdle, landmarks, edges, facets etc. Thus, there - . i ncl udi ng for
exanpl e the marking and surrounding girdle my be used as a "fingerprint”
identification of the workpiece. The ina e the certificate may be forned
phot ogr aphi cal | y BRIEF DESCRIBLION OF AHE, DRARINGE he | nage as stored need
not be formed through the CCD i nages or.

t he mar ki ng system and nmay

e produced a5 @ SEIPIRYS SUARGAD s1ywerrar PSRN A TRES Ol

I n a dat abase. anframerefore is available for conparison and | ater

aut henti cati on of ) ec event, | 0t .undesi red

dupl i cate marKki ng]'?(.:;‘(-:’y\q kl@ 4 ﬁ%‘e’ég?%%%%‘g&rﬁra@ﬁbae %ﬁe}'\(ﬁe%%gé‘v%&'phot ogr aphi c,
and thus the dat dige Irels reshagtomsefidetinc describing -ty opecattionabf the
media, mcrofilm t%JédeoA}O' ographic crystals, nagnetic or optical
15 tape. or other known nedi a. - In accordance with one
aspect of the inFdd dnisaadeprsk fiagran aff @ostatecoashine; and

provided integralpild tsg T khagtdake®a1hinC by Ay nidly i&ﬁe%g&i-héégﬂt' ﬁg he

user, e.g., to 1:ﬁr,event Jnadvertent or intentional m Suse o
system In this PEESeRhINVAREAOByst em may ~include a | ockout
circuit which prevents activation of the laser control and positioning
systens 20 unger., 3 'c%-r%bk‘?&ﬁ‘s N od l ockout may be

provided in llﬁ’e e - —— ' al subsystem of the
devi ce. ' Based on the use of the nmarking system a report may

be generated by D A roller cauyse the.nscription is
a raster abl at edklH WDt %?@o%ﬁyﬁﬁgg £ is uﬁ% -é’r#é&égﬁgﬁlfq REI %(ﬁpeech
ei ther the progrframe whichi ponbains arjgipaildypesat bitsoin aaccordenétd with
received fromt tijcaly, fhedbacds | {Ro i deQ .caner a.

As stated abovef]shge ﬁaPt’%g report iﬁgﬁg?S%&?&%g@&gpdggﬁg}é%gﬁé%e&me[%
a certificate of faabReisi being used infehe dihlustrated embedinent salfelyhdy

wor kpi ece i npge 4agl ol deahpie Myikde the b&é%nitﬁlﬂeeﬁﬁi_aﬁn%%/ %ﬁe;}ﬁbame to

schene is disclosegd in U. g 5,499, 294, incorporated herein ] erence.
The entire wor kpPERET| SYSERBRal TPTEKAMRE SN S0 AREFAFAR| Pigitad, Calluphany
precise 30 pasysteni (ADCThus, for conpact designs, the hol der may
accommodat e wor kpi eces of | ess than about 30 mMmin a-l argest

di rensi on, although the stage is capabl e of accurate positioning over

a | arger di st ancBhe $pestihgirame ginalistided rimtsd dthahdes bllowkyt bfewhdshseadh
Y, and Zin a s if_a,gh r el . S but I necl ude, :
ot her axes, e. g.?eff%) %%%e:? axegi‘.g'gIfg"_lr''E']fléieex'i‘¥ éf{%sé’é{ %‘96#%%5# 50bits
PCT/ US96/ 18448 - is assigned to class la, one block of 132 bits is assigned7to

??,SZP! Si i gnb:‘) .r | ldpdds o5, b iﬁﬂﬁ%@id_bﬁﬁﬁ“ﬁf 7% piRer ?E%Esi&ﬂ&&eté‘”
. class 2. The 260 bits are delivered from the speech coder and
form the digitized speech after speech coding. A further
speech frame of this'_' kind is available af"l:ez;" 20 ms, which
25 results in a net bit rate of 13 kbit/s.

. Class 1a: The block of bits (50 bits) which are most sen-
sitive to transmission error and which can cause the most

. difficult consequences with regard to the intelligibility of
| ' the transmitted and decoded speech. When errors are found in

30 tl;esé bits, large parts of the immediatély preceding, correct

. speech frame are repeéted (downtoning) as described in GsM



focus by .adj‘gﬁt9 gﬂ acement and an i‘nscri ption defined
by transl ati At g the uring | aser- pul ECEGEIH01157

Alternately, the di am):nd | y positioned appropriately al ong
the X 5. Y and Z axes, and rotated about an axis and translated
sequentially along a Y axis to define the inscription. In this
case, the Z axis and possibly X axis may al so be used to retain focus
condition. ‘Where X, Y and Z axes are enpl oyed for automat ed control, a .
manual rotati onghecommendaE Pl "6 iﬁi PrRE ST 8P yr VA deo i {0 Gt aﬁ th
regul ar intervals e positioning system for MOV n 3
wor kpi ece in rel'%fﬁothde Hanes Qanidabits which aremagddedssoi tbleudo dathe
fornmed from beapst&£aid RGnt¥eicABtssSuUch as mrrors, electrooptical

mar ki ng i s desired arour_}%l glne iF dl e, the dianond may be held in

el enents, spatial |ight nodul ators, such as the Texas Instrunents Digital
M rror Device ("DVMD)" al so known as Digital Light Processor,
"DLP"), hol ogr aglligs®nli ffHasliock oF e 5(132 bits) WHiOA Y ne dbf'@{ected
syst ens. How%veé),ga tr.ans PLTabI e_.sta et é? g&erred means_for rectin

t he oc e(?qrffg"ér &h8r gyFORE P A5 88966, FFoﬁ"'FaF-I]l@d\/\E?kbl@e%s
15 Theswnlgl datagspes adtey mitt equalayhakdeenshitibedeits ard

nounts to the t n t abl < _svsq:5ta iece may be suitably
mounted in a ho%%b ?%F%élfﬁébéﬁﬁgﬁég t%%ggégggfnnng n%5¥ﬁ#évﬁﬁ?&ﬁﬁiﬂg

i s being inscri edtheéhbibshin ddrassmdp.al so i ncrease the versatility ofthe
devi ce by providing adaptation to morkpleces or various sizes and shapes.
For exanpl e, round, oval, heart, marquis and ot her cut dianonds nay
each be provi ded @PBNOIubAPRt @Pge 2t5 us%‘pPPnFBEoPh’éSd@flgludeﬂtimrthe:ilcﬂmlsds
of vari ous sige 1anJgs PRIckS AL UHEDEAFEE Parity bits Urd %h&-gtﬁﬁhdgiés.
necessary. According to another "embodi ment, a nmount
wor kpi ece, e.g., a dianond in a setting, may be inscribed on

portions which 6185802 olraeyecrs Hids axarmieleuaStasﬁrseagedbietﬁiES a%;d are
portion of the dlet¥ geé i?db & ? %fly aalablef
marking. In thi3CEaBECtE-58 %r 262% HBfGEr BF 1Bt tBF ﬁBFGePg
may be provi decblasprmeaﬂcylpom tion the workpiece : within the
i nscri bing chanber of the device. Holders nay be provided to accomopdat e
nmounted genms in rings, earrings, pendants, and possibly bracelets, . -
brooches, and dEhethree blocksmma spresh frame thus contaﬂilsesommm-m*zed
control sysgtgem i r t 0

Y e S b ey P e i Y XA HEeS of she 7,

functionality accessi to users, use an

to safe and/or Q:?e%‘?l”'ea) b:.ts, 533&9ﬁﬁ-§?&1ts|' REpgoREclehion wadad withdthe
control systemyae ba 47091 aiMedrtRet i 169 bite ¥kki 88dea. - Which woul d
damage the workpi ece, circunvent security or authentication procedures, or
ot herwi se be undesired. The conputerized control systemmay therefore
require user Thus, a speech fiAmY)f¥oh/ the channel coder will :|.nc1ude a
PCTT US96I | 5448 Of 378 + 78 = 456 coded bits, wh

aut henti cati on, enﬁ] oy Vi geo pattern rogi F ﬁﬁ?kﬁ?‘é&e ’é%ﬁf’e%%“l%ﬁ
mar ki ngs 0ROt h&or inclugidtipit e ahurwty wfopbyatcam TOMARErhassr inya em

to avoi d dantggniderd Banfkst €m . conponents or the particular
wor kpi ece. The syst m may al so acquire an image, fingerprint, retinal
i mge or other secure identification of the operator.. -s The

sKst em may al sgigh@leidei abaGRRId 0ag SANHINN t3Rd] MY %h%)t%ﬁ&f&f Fe3l459
the ' receiver for time division multiple access (e.g. TDMA) with
which the disclosed method is concerned and also shows an

25° arrangement accord:.ng to the present 1nvention.

An antenna 10 of the réceiver of a mobile telepﬁone apparatus,
for instance, receives radio signals over a certain radio
channel. The signals (data/speech messages) transmitted over
this channel may become strongly distorted, for instance due.. '



qual i ty and/ or char act e%sghegt}ﬁgBéﬁiﬂﬁ%pl ece. This analysis may be

enpl oyed by the system to optim ze the marking process,
generate dat avboshgs1Rer k ;HIM]H | ece, and/ or to carseesieisy
i denii:ffg the workpi ece i

the markig This stm may
operate automatiay or sm icaly. It is noted that, where genstone

classification . lo automation is enployed, & failsafe classification
scheme will generally be enpl oyed whi ch . provi des a nmanual
classification or "first- Thus, the risk of rrisrrarki ng or

m sclassification will be reduced by the redundanc The characteristics of
the workpi ece nayto fadinge wsecthaf cthe r SPMAzPuREESr giye tmisemERi Ag highly

process. 1stort¥ﬁe§ diggd having a polished girdle is to be
mar ked, a single pass | nscrlg%l on 1s.15 generally sufficient, and an
automat ed optical feedback systemmay reliably control operatlon

However, the optigahofPEREPbh ¥alkds H1aB0tih ﬂhédi@dﬂa Peféfvendiisat ca/vgls:en
that a dye or ink coatin |s re w&&?_ p%ﬁgeg 8 P’%‘h surfa

to ensure absor ptHasiofExaguency  (1g,th SYW, ?‘B PPd slf‘o&g
mul tiple passes afarderj.ns6rasgt ton obtuine arbpsebamt assdu)ated signal. The
generate a desired Ki The .qpti S 8

general 'y high eﬁcﬁ]g%Pi ﬂf;]%heta' ag. 3@8{1??% <"ecr’ﬂrllfe)rg %oﬁ%%ﬂ pldiver 11
absorptive dyes ari e medsured hadeammeﬁaraﬁcedetsmea Figure 2ray be
aut omat ed, user control may be desirable, and such control I's possible
through use of the video caneras which are directed at the

wor kpl'i ege, whi ciThE s@seband ewdulated fignadnis demoduladesudar thendespdu-
L 1s possible 194y 9% kie %H%é‘:ﬂihﬁ&é,%ﬁﬁ & diSa i 6L b §he1uding

stored i mage of Elccetogreclse align the workpiece_to .
correspond t @0a @@sﬂ@-&?l:b%ﬁlﬂl arecopReRfrting or garyeghingcthecpultipith

fromthe system hypRide thdlcH RAeOLh@bithgi S3ghklt has Eéeﬁeﬁﬁbjected
Thus, the intrinSic¢”l andmarks on the wor kplﬁf}g Qr the |nscr|9,ed mar k r}Ls on
t he wor kpi ece . urln%r'ﬁ%ﬁ%‘“%ﬁ?e?%ncénp& A Mshrent examp

real i gnment. Theviter®l huagfizer ehhdve wsed in thl\sorbgaede to be
remounted in cases where an inscription is to be nodified or flxed

Further, 30 because the workpi ece may be repostioned into its ‘ori gi nal
orientation.duri sg»-lcas.d.rec.bs::ﬁh infbrmation, asaigseribed icumererdetail dn the

appar at us nmay .be [ Yok t
and/ or i nscr#Bt [ 8% é%t%ré%n%éae ce Qeﬁgihé gréﬁts:on %ﬁﬁgiﬂgﬁ is ot?talned
aut henti ¢ wor kpl feom the equalizer in \1@69 demodplator 12, this soft infor-

PCT/ US96/ 18448 on bemlg ava:.lable and referfnced s, in Figure i Ifhis
in a preferred e%oé'l nment

is alignnent rocess IS manual ly Controlled,
and may, settexaﬁsr@at#eamg "'r?éﬁ&él% AT YoPLt Hhe dhiormation
position, the adghkh@.ﬁeaf subsequeﬁﬂlﬁd‘@lflﬁﬂtpﬁélﬂdiﬁaey ethidl izdtcon of the
conmput er-control | ed workpi ece_positioning systemallows an aut onmat ed
‘posi tioning 8f thésﬁBP gigna Eased on optical pattern recognition of the
natural 5 and inscri bed | andmar ks.as conpared with stored data

descri bing these ngt urgfrigggeg'siﬁ' bg onnect eé Wg%f%aﬁ %ﬁ t%lﬁéedéﬁbdula-

achi eve such reafl’ né indica |on a msna
origin imge. I‘honyéqnaﬂ.a.zfey:cn m@meﬁé%@%ﬁ therkime dividgdiburshadmtendad

bot h imagers, e 86n H¥ynde. used, and indeed, a
‘third axis vi ew may T ek pF OVI de%ﬂf gjfﬁ{%hnﬁﬁ purpose. 10

Wil e precise alignnent ofthe workpiece is not strictly required for '
authentication, qq maiﬂtﬁ:ﬂéti&e d@eﬁemﬁaﬁﬂepfdéwdmw gal t@%@f@ﬁil&ﬂa

O e e e ool SRIEnL, L0Eon ersoiiid i 0 2GS Welkr on
the transmitter side, i.e. to recover transm.tted 1nfcrmation
from the known redundant bits and the known channel coding
(e.g. a convolution 'code) . The channel decoder 14 may also
estimate the b:.t error rate { BER) , for :Lnstance by encoding

30 the received and decoded information bits and compar:.ng the
result with the b:.ts received from the de:.nterleaver 13. The

.



restoration or nodification of a previous inscription, and provi des a
sinpl er basis for ’IhnsSheauHMtén tacedn, ie., w thout the need for

subst ant i al wior9aQe318r oc corrparl son or 15 CcOPERISEIVUAST
An optically absorptlv y be manually applied to the

wor kpi ece,. such a r I'ng pen, @r the application process nay
be automat ed by applylng the dye to a: morkpiece surfice to be
mar ked, such as with a porous meking tip. Advantageously, these i nks

or optically absorptive dyes remain on the surface of the workpiece, and
woul d not - be 2044 f%&%%kegohgteea%heahemeaguﬂmalef XKy DI EOLOELALe.

whi ch may be eaSiTy Tenove use of a sotvent such

as al cohol . TheThgechappel cdesederattiAYsP GFPF‘fllgﬁéha measurement; AfpkQ MoV
process, such agaW, PP G r¥dniecussObValll spleecat framads, so-—called bad firame
anot her enbodi nent,, relief msc&égtlons ae pcaa;s)a% e% '
| aser pul ses in 1C3§Prs§F§ct| $ WTT’p?X/ ft or(cg}'r %gatnﬁ:é’
“wor kpi ece at5de§hgeqt)pﬁﬁl §péﬁ£f1&ichnrﬁte S¥recommenidatyioraras fEher aihus,
not necessary for sinple a hanuner.i e n

may be useful fEPeF8JERN R FEFPXF rTE‘\ﬁcd)r gém%% %gg’lgg' dé ‘géfltoﬂg s:LgHEl Sb
bi nary or Fresnghithpds a measu:;ﬁmam‘; afi fﬁhea(hlﬂ)nemr cra;?-t#e&BER) in the
anti-piracy or anti-CoRy Cig

In systens pr ovFﬁgﬁl?/\'neE é"lf}&&\{/lfgd&e%a 2 egﬁai?ﬁ%&érolq dio Fr"gnél ﬁﬁ@fs&%‘ai
wor kpi ece i s 30sgp, Wiissh bhé;CMﬁéwlhﬁ?%e afsEET D hfeﬁ é’Fﬁ’Ph’é‘eénprﬁh?rﬁﬂ-ass
posi tion of,§he, yopkpi.gce Beﬁeimébfﬁgvalues cuht HP8b PEGUkEHENasS @entioned
checki ng at eac11'| | ocat 1 on. e dual caneras also allow positioning

and viewi ng on laterane video screen, wherein the -camera views are each
provi ded as separate i mage W ndows The caneras are usefull for
gg—?[}ggg!] 28422 Tgpr%%rclo%'&a?i ré?-feléc% frames are del:nre\r/'\le?d97 r%%ﬂizhe channed_

I ocat ion, ens aaggaegeﬁm toctise speapt rai@dolderstlansPeaaﬁ-n’naméobyngpeech-

f the h
(F:)(r)g'? { gfss? emt al ?EﬁEeVeYJs%ﬁ Iﬁﬁr% e %%eéa’éls'?‘éﬁ“’“ s|.'olns-r'a(rala‘ﬁ%rrglétf?""r b£E8:

i npl enent ati®n obrgeapbon meansods issprigfershlyl B éqﬁ‘t‘@f aachinerbteateks
Borland fonts a%;gplém?nte r@&#%&wmfveva%fd 1@t ﬁerraegaﬁsmsoaetna&mnef

fonts may al so or exa d, postscript

TrueType, pl ot teut &heotﬂmc‘m}ﬁ‘ﬁ o‘ﬂfstBP FFEEREE ARVeRtiep oy . complete
Further, the Wf’éﬁ@geéié t@k%hb&dsgﬁeé& tﬁa&n@%pszgcteffwﬁ&)af%bssﬁe@én

M crosof t dows GDI, Nacintos I ckDr aw,
grapbi cs standsdegoder 17 in ‘orderp tp e‘?%ﬁ] I%E%?‘:%yﬁ"gﬁ?% 3"" a sound
sdf - st andi ngp di RElSrbASEE i on ekt @8Sﬂmtt‘liiedndﬂil\él_5th&mn.l aser with an
i nternal frequency doubler. Such a system avoids the requrenents of a
relatively | arge YAG |l aser with | arge power supply and strict
control, an exexnsd-called nefirajuret\oxisoecother waflr vaduei agleuiatar 15 -
| arge size and wei gh | | bili o]

?g\“ d%% ﬁ%{g&écii bh! k% %@éﬁ%@: side ofORH ; ?l?ﬁ

Agreenfllterq‘%yp out put ofthe laser to selective
| aser di ode is stathonsithis nwﬁl ceagkingywigh %39@3%@8@&% A7) andckhe

em ssions to pr@o l]'fnll ASebrikbet€on means 1, WA AEHO Purpodadgs '6@@&.&1:19
because it satura e 1 mage on the vertlcal éZ as()J camera screen
25 a better and more accurate estima £ e quality of the
received speech frames than that which can be obtained with

the aforesaid frame indicator BFI, for instance.

ion

The purpose of the present invention is to improve the speech
‘quality by using gquality measures other.than a CRC flag, to be
30 used when the CRC flag: does not indicate an error, and by
making a soft frame mask:.ng by mterpolat:.on of speech frame

data.



In the aser spot area and prevents conveni ent viewing of the girdle and

i nscri ptii on. ThszheeTHes d transl atabl e stage arrangenent
~optical novenerCT/sE9sloasser -

overconmes awg/eyeaidy |i
steering systems requiri operations in nultiple 20
segnent s, .and provi des good absolute positioning repatability. However,

according to sone enbodi nents of the% nvention, other types of beam
posi tioni ng apparatus nay be enpl oyed, - such as beam steering system
A marking may be provided on the stone for a nunber of reasons. First, it
may be ~ desirable to identify a stone if it is lost or nixed W|th

other stones. TBasimaldnyy nblyealigwyentess metheogdy €30 dentdeserired oy the
origin. In- thi sggiah%wlgﬁfmqigq BRY be taken at fnte val ue.

In sonme instanc rls of fargery. .or si tion requies flrther
security Pirt@ds & SEUNGHR B b) e 4 (3 mBf Per (%ﬁrweg to ensure that the

stone was dm&r ke?ﬁgﬁiﬁ d 'lfiiecatrﬁsé olﬁated mﬁ]mewf dhaprédentst drame, j=0.
corresponds to I n app I ed ther.eto iS. req s, one _
| east two poSsi smm‘-ﬁl qlﬁgﬂ' op fpnchid lsjh‘ bl hgﬁ%tagﬁivb%us
uni que and very ggiffd -gJ Iﬁﬁeter@wau‘ul 3t ks €be Erampl pumbertFnrl,-2...,
di mensions or ratios, of the tone_a h 0 ty
random vari ati o843)ak& m@m ﬁé\/\ﬁE gu%%%?ﬁ%’ffl}saﬁreamg WWBZ

Nat ural fl aws a&ﬁeoi'beémbdrmmemr dforakheapresgatef nang mm a(o) is

nature, and thus,al so_: st h .
unl i kel y that oﬁges%ﬁé‘l\fm?ecorresponﬁ%p?#% %éﬁdgr?eb o- efﬁéof&nc ion

WO 97/ 2517710 Pi(0) can be any type of interpolation function, and the

PCT/ US96/ 18448 not limited to a pArticular ifférpdld®ion
unli kel y that aRBFﬁglnt %%%%n%néonng.s made to |dent|cgl l'y correspond to the

det er m ned funditdemsi ons and rati os through mani pul ati ons.
According to one aspect ofthe invention, therefore, these difficult to

r epr oduce characteristics, are use s _an jnt ty,check for
encoded nessageImpdsd tdaridct¥ais c§°r§ugagﬁrﬁ§7‘ e ngggt %’ Sort kteﬁ%ﬁ#l%d
stored. Advant agﬁﬁg_-ill)bn thaspen@fsferentt torndifferent pirametersstilt imy

be d d f f th
var ki ng. pr obBscERpRetate: BYSERBLEFRe b pE By s er st U e tae |

the inage, e.d.se®eral parameters amdn@éfferhatmfs%mﬂemmn gunctions. As

h t t to.b
Ther et ore. *accorbisfor SARRT el SipltkabloiCL RS BARRed on parpmedd e

pointer to a 10meanse<aorabeﬁfza:1@attam!s&%rﬁﬁ?ﬁ?—hgdﬁﬁédéat ErPé"Ieﬁﬁl r?élatto ime
stone to be a“%}@ﬁh‘tﬁ%&%@d Ihi mﬁahkzoxﬁombtne AR teled Heddiver.

characteristics e difficult to repeatabl

.deternine o20 so‘mmomib P@c&fFWPQJ@tH’é"brr useAd REeYHoRS B ﬁ&%ﬁ%ﬂ‘ﬁ tme
stone or an L6127t} biehtiized aépshé i ene pdsanstbechmbehe nathodan

of the stone ona ertlflcateo aut_h tICIt used rif
that the stone Pe eREHRIZeZ SERRFREEHY ART ?hpFﬁﬁa BFEV g@&f’d q ér t}fpet%e
i dentification g éPeoptritovery strategies fona paramsiereore irecanstmmt
on the difficul in,ideptica Al :
subtle factors é%ﬂ ?ﬁ?’é? cﬁai’bgs %gé’:?)ﬁrﬁgggg}ah ‘ril?':P%i atnl%l\'/\f t’ﬁ1 elﬁ%g or%e%
itself. Thuss methodt.heFomrddanple,sal Sta§esEﬂFhaGFhé§t¢%%§¥#§e.d latey can
attenpt to co th . | - because of the

mp py %&3@%&3%% tx-{zéﬁle!tnBa

t echnol ogi cal ns on aser marking techni ques, and/or
I nsufficient 20 information to deternmine all of the encoding

i nformation. nterpolatibtf cahdraéstilein aateconstanetion trbeuetf@r the
mar ki ngs al one or tJh rgcf( s in conjunction

parameter Pl( that e used directly by the speech

decoder, for example, when the speech decoder is located at

| 30 the base station. The interpolation can also result in a

codeword for the parameter, which needs to be decoded and

reconstructed to the parameter valu_e in the speech decoder.

This is used if the error concealment algorithm and the speech

decoder are separated apart by a communication channel, for



with the characteristics _or physical properties of the stone are anal yzed.
I n one schen&z %ﬂ& < Thi f 4dped on -t he stone i ncl ude
i nf ormati on whe H'%€G r el ai teristics of t NRRCHSERO1MMI ch
are hard to duplicate, an Mmth rarity, allow ng self- 25

aut hentication. In other schenes, the markinggnscribed on the stone
identifies a database record stored in a repository, thus requiring
comuni cation wiith the repository to obtain the aut henti cati on

i nformation. The hand cutting process for genstones nmakes it is difficult

or irrpflssadaln@_ ey iwlparii ehkel wsphanh caeeo@ti- ﬁ%ﬁ%@@l{:@daﬁﬁe@'ﬁnﬁiﬁe
stone, especia i_n_.conj unction oW er .physi ca

characteristics, %?Ea’ﬁ'ca? iRl il a%?t%chﬁiﬁ sfRg 1%'I’Eo 19% CoRGRAgrent

i ncl ude, for exaajgeritihm gsrethployedmtitthy bdeseestahdédnl.ocati ons. The

| ocati on may be - identified, e.g., by an inscribed marking or by an
offset froma marking which is not apparent froman exam nation of

t he stone al one. IRctharsame vay, dehe vadalesonsed bynbhe itmtérpotationstunction
may- be storedg t +h NG i h i fdyC | B3l ALl L .

measur enent . Fur ?EZ?I) 's%@‘ﬁf' o En.é d(d)’ Egh)\{% Siﬁg%ﬁéb‘g‘qs“p&xmn values
PCTi ' US96/ 18448 ©or codewords. The interpolation function then takes care|df

MBasur enent s ar e¢HENEESbEInG AN T cIisirucichel 2reheSvd 198 L4 idge%egds.
Sophi sticate

system of t he insriping syste

techni ques, suchTB® FEFRFAIRG A% éﬁ'ﬁg?lé’nél table 1pokaRwn which nay

provi de uni que ifo=rmation about a particular natural cys structure. Wile
the prefenred s syst em does. not. enpl.oy Raman_.scatiering, anal ysis, ,such
anal ysi s may be %&%a‘y‘f“rﬁ?&%{ﬁ?ﬁ’i %H‘ng%m}/‘ S t%t%’t?&'d ﬁ‘e’§°’8}fﬂ%a¥ Rrehingar.
According tol@a pIeftheclipedvdcasetthehintetrpelatedtyabieaist anihsar com-
det er m ned nmay : . t 1 V.. I l er’.s | oupe_to conpare
the actual st onte)g Jf%a%:ﬁorlx q%geﬁ{#";{iﬁegug%ﬁ o%%%d?&r%%gwgug%ag? %ﬁgaﬂ‘&%ﬁfﬁm gﬁﬁe
on or in conjunceigh®st Ana the t1ineare combinadon cirg. cBatzuidedady lthe
stone has vari ngnelnf @f bitativiendrit! USkDgw! 1§ ¢y hdng blifial ,
and the relationship &F of t he marki ngwt o the gu?‘l Frfgg%?‘béﬁgeéféﬁ%' :
the image and/ or |andmarks_ of the st¥ne i mage serves as a

t he,

fingerprint, ki ng each iR FsseWMiBI 1B (il quwWO*PdO)certificate, in
addi tion to the inmage of t hedETdne, may al so include ot her
ibnf ﬁr mﬁti on, 'SUdeashmeeaagignteﬂoep?se frame j, wh[é&‘déquzlsgedsbﬁiéavhu@w of

oth the stone an e ea.ing certifigcat include i.dentifyin
i nf ormati on. Previdus frm?%u'g?é%he %eeg’?ﬁ‘g%f:ﬁvgﬁ%% aal%’@%&rﬁa%%ég‘e
secure certifi cguaditiyymeadurementsqf) ch - are tanmper and copy
resi stant, ring an i magge af ed stone,; security features, and
aut henti cti (?(ril)af eat ures. Kﬂ’gwn ‘gg%g?y(doqumantg aﬁ%"me hods for making
secure document ¥sually thadser oftienyeighssdiscl osed in U S. Pat. Nos.
5,393,099; 5,380,047, 5,37f 763; 5,367,319;. 20 . 5,243,641; 5,193, 853;
5,018, 767; 4,514,085; 4, 58gM3¢y:=% 247,318; 4,199, 615; 4,059, 471;
4,178, 404; and 4,121, 003, yagpressly incorporated herein by reference. U S.

Pat. No. 4,414, 96 expressl y ingorporated. herein by reference, :
di scl oses a2Pat SR Fﬁﬁﬂ@zﬁr ﬁﬂ%’é‘”ys&r 1nterRf ﬁ'ﬁgé,‘mv\,ﬁﬁc'ﬁ"nza%/t e wedghts

f4 og rlnsagSignage oBependrdm; beca fiurfetiam oflokhe @fxféﬁ‘ré.pﬁ%paﬁldmeters Pi(j) and
: : , expr c : reference, relate to
certificate havﬁgé{’%‘Bng‘g‘%ﬁ@%m‘?*e%ﬂﬁt’y devi ces. '

The function used to calculate the weights from the quality
measurement can be a step function. A step function is
30 easily implemented as a table lookup, like a quantization
process. An example can be given with two xé_eighﬁs w0 and w-1.
w0 is the weight for the present frame parameter and w-1 Ais
the weight for the previous frame parameter. w-1 = 1 - wo,

_ where the function w0(g(0)) is shown in Fig. 3.




I n anot her schene, a stone may be ated—w t hout the certificate of

aut hentigity, ' eald j ewel er enpl oyi ng sinple tools,
such as” aj e Qupe Therefore, accq,tq-ygtg.‘,éﬁspne
w@ﬁgﬁdl m Em -uses a |loupe to read an _

the naked eye, on a genstone. The

enbodi nent of nvent i

al phanuneric. inscription,

al pha".nurei ¢ 30 I nscription, or a portlon yhereof, includes identifying
i nformati on about the genstone, e.g., ' serial nmaber, which is

entered into an authentication system e g., by a tel ephone keypad.

The character| stics of the stone, determ ned at or around the tine of the
marki ng process, @f& table lodka@pkeLeksvEs iﬁﬁﬂbﬁeﬂﬁbﬁbbyes»bﬂlﬁgnﬂﬁ@-hnplﬂ.
t hese stored characteristics ey Q:CI ude qradi ng W0

97/ 25177 quality measuremen decJ.s on values ql-gq4 and its associated
'PCT/ US96/ 18448  weights wO(O) -w0(4) (wO(O)—O 0, wO0(4)%3-.0). The caliadaticn

I dentification an 0SS\ b catLo and an i mnage of the stone,
i ncl udi ng "uni que é’mP &g Y lﬂﬁF%gﬁ%eat ures. Thus, for exanple, an -

i mmge of the mgmrking and st.’cﬂe or portions of ' the stone, e.g.,
surroundi ng | andmar ks of thﬁimﬁ)mo)sacqlaﬁothe outline of the girdle, ‘my
be stored. Sone or al i=bdtlthese characteristics may then be |
provided to the jewel er, sutth=awof§-13 voi ce synthesis, telefacsinile of

the i nmage, or ot Lﬁ{%ﬁga%xggfec%é% fvéiéﬁﬁ Eiléﬁiaﬁﬂbhciék t¥ansformaticn

avail abl e, the ¢ recreatéd and a,facsimle transmtted . to
the jewel er, X0 | oA khe quahtymatsmwet%ta aaY?lghFobmquﬂ%mmg

t hereon. The jewel er then conpares the retrieved metrics and
indicia wwth those of the stope. If the st

8 carres é)ogds to obhe.séor ege
i nf or mati on, In thecexpBRAe| givaRy 2 oBAGPNS2LYe ERT (D, nEPdhGREes @
the stone does n%ﬁ@dﬁ%ﬂt@éeﬁ@e@gaﬁﬁb&éﬂ&nd hjelm‘cﬁ tite seight WO equals

possi bl e that the stone,i argery. t n
i dentification i ned | 39 fglalg °’kp’r%%’é°?~r% cI u‘é_-é'f;}ﬁ?ff&f Qﬁé the
exanpl e, mar ki ng welightsdsi pet oo mdm.naIndnetweagethetmm#:ors dhoyeased in

kpi I
Bs the ot |14 omteRs sPpRishd e ERR pEa138y MBAELED Lo BIGCERIRS HEvea-

physi cal char aer ised reliabbjldtyive gradi ng ownership and 15 presentation
for analysis. Such information may be used to assist in ensuring
consi stency of - anal ysi s, I n_anot her en;bodl ment ,

the
aut henti cati on s}stmamuésﬁésa°§eﬂ-|1é‘§ FheeSRGr Fiag scan either jayepgide
j ewel er, which g‘ic%tit aRyeeh Dy %Waﬂaﬁﬂin @1 Be camibam wichhené

providing the nom n val ues ,to sQ, L hat exp an .S
provided for a f Wepght gynsion iﬂ?ﬁéni\e%ﬁt ?e°9ﬁﬁﬁi ﬁﬂg&’ge 9 ElrSt case
difficult. Cbocouhae,wdiwﬁyéamlmai shseomlyy wsed when thesthﬁ:riary cflzgl
cqu prent {0 g5l il BRI Sacti R SaRectl] |8 che secand case
communi cati ons syheeweight funct:.on can|heame@evhenbbuemclltﬁemgamren:s
is self authenti n r r
3§§’V§ 2 -égg‘%ag.h Eh?%gh@id. Below LEPEsHbid £RE %gnary

data stored in a Ki ng_1 nscribed on_the stone
itsel f includes i&agn@\gqnm@aﬁesﬁlﬁ:;ewemkﬁl FrAgudatd atel at Thist §an also be

characteri st bgs 2 FQﬁegEQBGasAn sh:.ft tﬂuﬂ@@rrﬁhﬂléfeﬁﬁét st¥pefufétion in

messages nay

For ex a_so-cal |l ed
key/ privat e key mpy%t. st e thecdegision valhes: €5 m aiRk kealfiae)
CA, rmay be ﬁsgdfwheﬁﬁ qjéR isﬂlaie shmevaskph ety Wid landl sdtifdisey| =sshbat walue
~See, "A Metho or taln u C
Crypt osystems” by @ whenpfFidgr! and < 910 e e h 3fiis means that
Conmuni cat i ons oﬁhéﬁl\kﬁé(euclfmg%et&ets L yexeds) | i&pneﬁECyflngonbrammj
her.el n by 30 quality measure for t_he paramete: needs to be larger to result

in the same weighting.

. The quality measure can either be a single parameter or a com-
bination of different parameters. The important aspect is the’
precision of the measure and a high correspondence (cor-



reference. In this case,Th I & macs) een party codes the data using an

appropri ate aj 16%2 Y call ed private key. To decode the
nessage, one ﬂm)mlﬂ second code, BQT/RER00157
public’ key because it na to the public and is associated

wth tthe -~ WO 97/ 25177

PCT/ US96/ 18448 ' -14- . encodi ng
party. Upon use of this public key, the encrypted nessage is -deci phered,
and the , identity of .the encod| ng party verified. The data in the

deci phered ness cl.ud t u u :
characteri sti csal%fq‘%%é'? B "%ﬁ?‘ erlé1 Srsgreoﬁgﬂnglég %Q#S‘Q%b#bgg Of iRFTor.

i nformati on frofheheqdd bﬁﬁdmﬁ@sgagecm tbe h¥addgn&oxo a/ewhbglet Ife'aum glﬂszf
the genstone a”@&blodﬁss SethRNtdGieY - Adt téHp?ax.saGL@;% Ipatr

need not be informed of the verification proc Nown var|at|
on this schene &IW%PPF&F&teEEmmnl cations between partles or
escrowed keys to ensure securi ty of the data except under exceptional

aut henti cati roced pi cal encry tion and
docunent encgdl Rg §&‘P€ﬁé’§ fﬁrﬁﬁ‘& guality: E&aﬁ’éés i(§ofF ien)i g

part, in the syaearadnfletwbbkccaic e dised te ﬂJDSCIGHQGtifoho-IpérRﬁQ@U Qtent

secure certif.icat.es /o e di scl osed n u. S. Pat Nos.
5, 426, 700 (and BPP?J a%é 8! 58}%&%5%’8‘{§ 4§§°§1§41”5 3gg 45g1n that
5, 384, 846: 5, 375;560;115;‘&%&;136395 ?83ue85ark, appl6ed; to the ihpli66o878he

3 Bog 935, M *Redfhy eyl g O LTy Lo i {0ng e dRk Y meagupe-
4,812, 965: 4063ments. Fhspzoftsinformatign thatnsanidse used assinputs to the
Incorporat ed hesgiPaly dethR&NSr %epﬁiaﬂ%tﬁ/\/mgéﬁfésa% F%tEthe lues

Hel | man, 'New directjons in cryptogra Tr ans mat 1 on eory,

Vol . 1T-22, pp. Viterbi gdegodsy Mrét%r estimated CBER,r I§ignadd strength,

Hel | man, "Hi di ngstphetsat i asandarror, réﬁgﬂa@i"g@xfill mé\F@Pdaﬂa lews
| EEE Trans. Infornmgation, The 0 - 24 €p %é r
1978: Fi at and “§nt?R edl—ﬂﬁv‘f 'U%/’é’%/ ten P ??:*a}"%ofhh‘t 0?133/ 59 865

i dentificati®n 2fe themiet gﬁlatgur(@Vpcobl ddgitalr oeri £iyat 0ofbcoldr ddifis)l94
(August 1986); DS Cif.i n f a nat ur e

al gorithnt', Nat78 %Ynl%z’ f%g&c??' %’[‘5 ﬁaar%tgﬁdeﬁ‘g’c’ﬁﬁ%ﬁ%d% Fete. Some

" August 1991; araf Khess IvaalnmSV\BrB vaildd famathei vholeafpamé i andk eyt @ach

based t t
0500 13" eor 251 I%%%g%g#%fmhie 4P Rhe Prdfie. TR Qoed 1A0ks st are

Anot her _encodi ﬁ’g‘%@ﬁé’ gpebit Gan Pﬁpé°§héﬁ9€t¢@rf%ﬂemnqhecﬁpibealrw
al | ow 20 ¢e<‘:oel ﬁarai‘ne&e? SEES8EL @f ﬁé&ﬁ%&z‘é? ’fﬂis Wtbnith a8 4" Rz ed

persons in posses erefore requires
i nvol venent of %Pn g‘ﬁ(‘}g&ltﬁg 38 rvgig H’g’lﬁé§§-8§e5h°wn belaqwd

assists in stone authentication.B-1 In order to provide
enduring authentication, q(to)naysm u:(e:s)l#@i(i)hat mul ti pl e codes, 30
cont ai ni ng different inf or mat | orn.=rm di fferent schenes, be encoded on the

genstone, $g t &L b eac d or
t hr eat ened to Eﬁgﬁ" cTRL A5 5E anot her Pﬁq@t&f‘so%%ﬁe HPIBe BygRer; s
avai |l abl e for @fcbibsain rtbutpmme#er.lrm( Jéxalrplﬁ‘;e uepghrtarﬂozmumznbhe

provi grgg as ANpRkPMTCARE §bPifTack Whell Sihgle ! BiBILEOVarhdd MO mEa"
- weights in the combination are used to reflect the 1mportance
in the aspect of quality'of each bit in the parameter and how
30 much they contribute to the final parameter value.

The parameters, for which this error concealment technique is
useful, need to have some correlation between successive
frames or subblocks of the frame. The method can be used for
any type of speech coding technique. A CELP (Code Excited
35 Linear Predictive) codec as in the EIA Interim Standard 54 can



- WO 97/ 25177 ' : .

PCT/ US96/ 18448 ~ This Sh eflh 128-512 synbols. A further 2-D

array of poiwg 8s/188Ys be “Hﬁ ., as a pattern KEESEHILSEd on

t he al phanuneric string i cati ons ofthe placenent of o

abl ati en-centers, double ablations, |aser power nodul ati on, and ot her

subt'e schemes which . have potential t© encode up to about |Kk-4k

synbol s or higher, using nultival ued nmodul ation. 5 Each of these

i ncreasingly conplex codés is, inturn, nore difficult to read and

deci pher. The abl atiLon- t f i & el

random pert ur bath® SR ES @rb&gﬁmpie. pfﬁss?/&s e% %ﬁ%ﬁ;’?ﬁgﬁ?:ﬁ%ﬁ 266

variations of thgemst echnliltfise cendre uwsetl fox&he ﬁH?ﬁ@rﬁ?%E‘FYerrameterj the

code, it is generally desired taq. | I b Nbaradtdrd el BrPNnqLbagt Merm

stone in a dat abeBe XH'EFar g’reglg%ﬁéﬁnl&g??ﬁ‘g’? %?)cess s _conpl tgd.. ghi

dat abase may t hepré@icsion) maranetiess and | nfRLon o e%@ﬁ@ﬁ"@ét‘i g‘ﬁe

by i mage CO”DETa“ on 9of f&%rag,d Eﬁé&?& paPameters are usuallywpdated @very
o] e simlt

of autheti cat? orFEUHefEY taneous] y_available. .

Preferably, diffframe anfohemdsorthe HHed %V%‘éc#eﬁbﬁ%‘,e WEnueRE SR

rudi mentary uckdd QIR b aNCOosafinidl d Grallésy neaphire €avothegframe or
|

schenmes. Conpl ex T T O et 1 on may i ncl ude e [

i mage informat i cgyakiky RARITET ﬁﬂrrréﬁgpoﬂ?faxf‘%%%?oa;% %?%l%%& 1%' &.%tg% ?6n
e N s A VAN
i nf or mati on ¥y RCha®s aF&fFSSEéQBnI%Fef?i%l%mg' ng{(?gsséf{:r'y.é M » line
Known techni quessf&ét#si Teedenstiesr sr amiinavesnedy il st cenhf4féents. The

preventing counterfertin I 8n8 €ldaddd €S gainsnr kregustad 1
di sclosed in U. §.‘T?->ai’.reﬂ&§.t°§ 3%%% go Qn&S,égg?,é,%; Z 94, 381, X Y
'4,814,589; 4, 630upkidt e deviert 35281 oak e $iey LFABS 8 Frad SOBTe SR} OCkS) -
ref er ence. is . casd, ef"'i%e%bqattibat iEnpertorined Tor successive
stored hol ograptﬁ’&a‘flpy in crystalline =~ . tter. Tger fQre énf r the
accor dance vis h suisbloekenancn&an i Brs abt I?é‘ﬁf;'rr{gat%?llﬁ ¥o§rea gﬁ: dafh -
may be stored wilQivh S-kldsS Rlalitienkaestipeguor faac @amame te isasededs doh
hol ogr aphi cal | 'y encoded ssig; s _are known, and the use of such
encoded messagesthe waRiGhiHNT cu 1°n'gemstones Is a part of the present
I nvention. Thus, the information nay be stored as a hol ogram wi t hin
the crystalline structure of_the st _ | pRastnich@diameen
a cert Lf‘?%t‘é@yﬁn‘érb‘m?@eﬁgho%%%%sfrr%ﬁfeﬁ o][c?rfe}g glél‘ g‘é’t%’ rem,
the genstone, predmpiheyit with aogtatelmachine weh «ight shategsethat 1s
mar ki ngs conpri s bl ati on, spot &, -t eseTﬂé'I & ted &k fdme. A
hol ogram F[}?q hef];fﬁﬁﬁﬁg?%efgna%g'na'proceséstéi}lﬁeclql%esﬁzlgIaser t his, sane
| aser may be usegpecific immlemgnhatiare ofoFBErRERSERT n’g’“ée%ﬁ‘?'?i”éhﬁo_&qwcgﬁ
system For exa @_?gngé‘i{%@om&ﬁhewith Figshoi egidiss, whexe the inven-
r

I ndi vidually for each.genstone, one placed.on the certificate and
t he tion is\dmplemented in a state machihe. _ _

PCTI / US96f | 844

The normal state is state 0.. When the received information is
25 considered as bad, i.e., (1) the CRC checksunm is not correct,
or (2) the soft quality value is lower than a threshold Q1
(see Fig. 5), or (3) the frame consists of FACCH data,
the state machine mbves_ to the next state. . s used in the
present application, the expression quality value means a
30 measurement that reflects the received quality of a block,
par.ame-ter or bit. If the soft quality value is higher than Q.l
but lower than Q3 the incoming frame data is interpolated with
the last accepted frame (see Fig. 5). However, the inter-



-16- ot her stored W|th t he ori gi nator of the marking. The

certificate al so_i nclTh een Replaced secyry ty features. '
Where an ori g‘?’ﬁgﬁ’lﬁ"m ogranﬂ nce is avail abl e, auheRE€T/SEQH0OISTIRY |,
be ) aut omat ed by opt | ting the hol ogram and the workpi ece .
This nethod will be very 5 sensitive to supjl e changes in the workpl ece,
and thus particularly tanpe proof. Preferably, the opti cal

correlation pattern of the hol ogram and the workpiece is stored after
generation or devel oping the find hologram in order to conpensate
for any changes @#liat@edIfaemmesiisy considerediass @Hd&dn&%@'é‘ﬁé@éhpﬁééeé&
may be stored pho raphl caI%tor digitally. herefore,

is a characri oflr 195 18: $H2 ¢ VAt don that, in orderto |denfy a 10

genstone, the information stored thereon |dent| fies a database record
relating to the stone, n Is f t Iatlngthereto
or the stored migr r?atq%é]n&ilf r%l %t gglg%dc%ﬂe@é% é the stidte
I n one aspect of mabhlnaveatmms ttmstampngOMﬁe s.toadwam:elsytdl slmesnﬁi:t
to view both 8 geaee POrtion of the girdle ofthe stone and a profltereof.
Therefor, it Is general |y desirable to i5 ~derive the.required
information relating to the stone fromthe i mging systemwhile the

genstone is nmounyedgii Ebasaeaea%usnawé@ eham_e Bé&i'@éﬁﬁhéﬁ-é&' hsi thuﬂlﬁi_
encoded charactrisi¢s, se nmay e ap he appar at us

the stone throughtehe macmnel"’r%é'f"‘né gﬂ(P %d-'%?%s"&ﬁﬁﬁtmo
based on the | negh@offaimd atisAhdve. Beenbcyousicmgred as gdogedback
positioning. An image ofthe inscribed stone may al so be obt ai ned and
stored. As 20 stated above, the inscription may be explicitly encoded
with readily apmiﬁﬂérémt oaceions, avecltaken depersdibyi 6ACKHIh state the
al phanuneri c‘wﬁo 1@% émiys Is §Q| ude covert information, such as abl ation spot
pl acenent p 3t One | andmar ks, beam nodul ati on, spaci ng between
di st ant abl ati on spot's, and pseudor adom abl ation markings. The

mar ki ngs may al sf, idigldadg thd&'hfons are talR@e at critical portions to

al | ow repeat abl e nesenents as edge margins of the girdle. 2S
According to one nethod of the inention, a genstone to be marked is inaged,

wi th t herri BR@eeAnatne Gathvad ik paéaﬁaebrgn(ﬁer@ﬁa eﬂpéi)-m:c 0)
information in a database Pr ef er abl )Qg,q hgﬁdat abase i s centra ]I

dat abase, rerot &5 SRPLAECAPYiTRE zlﬁﬁi'r’aﬁ‘{ﬁ' gme's ParaEFBPEG-

information is in digital formThe inage is conpared to data relating to at

| east a f r mstones ncoded
marking is then'rg‘% %%%gdé?%{@xg%%ak%%"gg ggéggn e 1@ F&FE *t he stone
which, is either absolutely unique, uni que. when t aken ' with an
casily 0o 380 ebegters SucrilyAbgaahenee TindiBiolageaiat e, dip TN
fills to appr ové1§°pr§b®s‘é%|1%|°lﬁ RS is decrease¢ oy §:t8b1§hnreaults ima 4
ot her stone in ageaggéﬁ@@@f@ngp%ea%@ agei-gyt his aspect of the

WO 97/ 25177 _ :
PCT/ US96/ 18448 -17- i nvention,

each stone has Znugtate &eﬂengepmdeﬁehﬁ :I:ﬁrd‘dnye agaling sM@0 I8 fi@é@@a&@hcr‘
is
~again by 2.

20 The same actions ai'e taken in state 5 as in state 4. In étate
6 RO is set to the value 0 which means that no speech signal is
heard. | ' |

In state 7 RO is still set to 0.

As menticned above, .the state machine of Fig. 4 is only a
25 representation of a specific implementation of the present



capabl e - of receiving anThgﬁg&r rkrn to a previously |nscr|bed stone
whi | e rreetl %%e‘” terla In a sinple enbodinent the
dat abase asm% {1ni qu each st onePQHEEPWMIEHt s

use of  duplicate serial other hand, in a nore 5 conpl ex
schene, serial nunbers need not be uni que |f her characteristics of the
stone rmy be used to distinguish candi dates :

According to another aspect of the invention, the inherent limtations on

't he accuracy and repeatability of the mar ki ng process are enpl oyed

to provide a uni in g T S h C -
i nperfections ofﬂ?ﬁﬁggﬁggregg tﬁﬁe STa tbﬁgg%gggss ?# gP% ?ﬁ§§ %ﬂjthe
to prevent a the@mnflguraylodeallustkahgdBBRdUQ&atHeeadeﬁfects may be due

to vibration, power line fluctuations, laser instability and the

l'i ke, they wi'l | tend to be random over a nunber of - mar ki ng
operations. Theddhike cehe ipventiep has heen [dafidas tidy iiss preferzied em-

stone. Thus, an podiment#f !PEPEs it 196 i r S B i t:ﬁeawbt-ah bﬁ\.t@n Have
detail, even with advanced equi pgent i nvari abl ah

Wi |
di fficul ty. 'ﬁtu@e%"sﬁe&’ ARS8 ¥PEEs 1ok (ﬁetiqrd'rl’qlﬁé’g§§q3?r twrhétlﬂ'&ltaﬁon and
mar ki ng, possi blﬁham@hahg& Gidy B¢ mad@geitinin ¢le0puzvdelvmBgethbOafpiefded

e vt e Y A R O e

irregularities (ismantigny imitenbrbatiest aspectarrying infornmation in a
data pattern) may be inposed on the marking, in order to encode

additional information on top of an a marking pattern. Such irregularities
in the marking 20 process may include beam nodul ati on, doubl e abl ati ons,
fine changes in ablation position, varyi ng degrees of overlap of
abl ation | ocations, varying | aser focus during pul ses. Wthout

know edge of the encoding pattern, the positional irregularities wll
appear as randomijitter and the intensity irregularities wll
appear random Because a pseudorandom pattern is superinposed on a
random noi se pattern, it nay be desitable to differentially encode the 25
pseudor andom noi se with respect to an actual encoding position or intensity
of previously formed markings, with forward and/ or backward error
correcting codes. Thus, by using - f eedback of -the actual marking
pattern rather than the theoretical patter the anplitude of the

pseudor andom si gnal nay be reduced closer to the actual noise anplitude
whi l e all owi ng reliable information retrieval. By reducing the
pseudor andom si gnal | evels and nodul ating the 30 pseudor andom si gnal on
the actual noise, it beconmes nore difficult to duplicate the markings,

and nore difficult to detect the code without a priori know edge of the
encodi ng schene. Wi | e al phanuneri c codes and other readily
visible codes may be read by comon : jewel ers, subtle encoding

met hods may require specialized equrpnent for reading. Therefore,

WO 97125177 _

PCT1US96118448 - anot her aspect of the invention provides an
automat ed system for readi ng codes inscribed on a genstone. Such a
system operates as a video microscope with image analysis capability. The
i mge anal ysis capability will generally be tuned or adapted for the types
of codi ng enpl oyed, redchn the analysis to rel evant details.
Therefore, where a pseudorandom code appears in 5 the abl ation pattern,
the individual ablation |ocation and their relations are analyzed.

Li kewi se, where abl'ation depth or anplitude is rel evant, confocal

m croscopy may be _



&R
enpl oyed. er, a certificate of authentrcrty may

be provi ded {) ,? ent| eplaced securi-ty coding, to prevent
forgery or ‘cuntérferting. m’m t_he t echni ques di scusBEHSEH/01157

above,  a nunber of other s are avail able for the tanper and

copy proteetion of docunents. In this ggse, the certificate adds an
additional level to the security of the . mariting process. Therefore,
whil e the workpiece preferably includes a secure marking which does
not require a certificate of authenticity for a cation, the addition of the
certificate _lgggggs the ut iaon process while naking forgery nore
ificult. typlcal el ectroni c readi ng device for a genstone
|nscr|pt|on Wil qﬁuﬁ%ﬁﬁ?‘ i magi ng device with a high

magni fi cation lens, e.gqg, about 200 tinmes magnifi caton and an

illum nation devi 4ce. | ncrease
mul tiframe avé:\gw W df gﬁ @I&uél??lg%fgl?%e gem; V\% r?%EBgC?EFBCh
tie CCl) optical fapmeein A TDMA radampawerteg:ybyedemmmmgam intébpolated

tel e-video syste a&%nggteza d’f %%’fé £ &peedy StdHe Mh {1 Ué&gpff%%%teﬁg

t he data and analyze 1t. I'n gener ovvn | nage processi ng
may be used to, esteRs °¢He encoded i nformati.on. In addition

to being anal yzed for déﬁ%ﬁtﬂﬂaﬂ £Oogt&M ty | v8luet BRAMRY tséi%tédtf‘parameter
wor kpi ece be conpare th an i mage stored i'n

dat abase. Ther ef 8?1“%a§§’ayﬁheapresent i*P€7i denti fication of. a
gﬁmstone an i mage rea@uémirﬁr@ataatmsﬁityreameveﬂd 3h§e25cted mqad mter
t he presunpt en_conpar. e _stored . nd_any
Tt or encon HicVaTBEOSEH fr, TefarARE iesY bRk iSus iisioh Bhns 5o
anal yzed manual ly or calculataugorma daitleypolaérd paremeslernoifbeaheopradgit
code appears, \
corresponing to %ﬁ%éé%jg?tggmv\% %]1%\,%?&%%%%%%Ifgggtlopheﬁﬁgq%%ﬁes at
nunber or ] leasticthehguality valke cand o el aatech paseametext vad uef of
th t d jeved

i bl o mat cni rile Kites G Spcih fhape oI nggtw‘*‘%“é SR ehBhe.

possi bl e mat chi ng stone. Int
information in the database records shoul d unanbi guously aut henticate or

fil to - 15 @ hedictHey Wkeorddng to claim 1 which £ud@r2% 35Litdes the
PCT/ US96/ 18448 15
According to andtieR of fsterRining ﬁ%ﬁ?‘r"&ﬁ valRe |apd 2 gRdeGhed parameter

m cnoi nscri.bi ng vaiisé efer at leaistcbndesthes predulisispeeekCEiage SW t ched
solid state | aser energy source, a cut genstone : nounting system
havi ng an aperture, an optical systemfor focusing |laser energy fromthe.
| aser energy so@r-ceAtnkatjmghmoa'dépmmGlaﬁmolawheregan'shentntarpolation

di spl aceabl e st gggdier is a”?ih@grsfﬁﬂcﬂfgﬁt one nmounting systemwth
respect to said optr ca? system so that sal focused | aser energy IS

presented to desired positions on said gemstone, having a control
input, an iRy 3g SWSRMBHIA a‘t’:'c%Wd&ngt ke &Qﬁﬁhoﬁewlfxéfé&ﬁ A Ad e A er=

vat age points, an said | aser, said optical
system and sai dp?iég'e“?’h f‘?’k%ﬁlqlel’ra‘?ég‘gpe§o Fe F§ t one wedghtewhichalis a
nmovenents of saiftnctsiain cfatHeogualibty sysXwen and sai d stage and increase
imunity 10 to vibrational misalignments. By enploying a | aser system
with | ow cooling and power requi renents, the device may be made self
cont ai ned and cSmpacA. m8fhaodnarcprddnghdosiclaiof 4 whereimethepaweight drd

encl osing the deuheiiated "fr¥af & @8 %r{i!ﬁ%% that H@E&%&e&@ﬂé 'dt Yith a
25 lookup table.

6. A method accorchng to claim 1 where:.n the 1nterpolatz.on
function is a non—l:.near function. '

7. A method according to claim 6 wherein the non-linear
function includes at least one weight which is a function of

RO O ) LA




i rproved. Thus, as conparet—to—systens—enpl oying fl ashl anp excited l'asers,
subst anti al : V|brat|on |solat|on apparatus is elimnated. 5

Accor ding t owawstis®s asp s on, prior to any narRGIRFH01LST
operation, the pr and/or the presunmed resulting inmage
are conpared to dat abase r determne if the proposed

mar ki'ng and/or resulting narked genstone are 360 close to any .
previously nmarked genstone to be easily distinguished. If so, the marki-ng

or proposed mar ki ng may be altered. In addltlon as an automatic
feature of the nmachine, this conparison 20 ev use of .an__ n
aut hori zed machi fret PREBRAERF fEA+UY BF}?%VHBGQ%Y °g‘Je| oﬁgev&ﬁ&s speec
will insure the if_l}ta%r_i ty of the database. ‘Accor di ng to-

anot her aspect ofthe invention, a pattern marking is inscribed on a

portion of the gemstone, such as a girdle. Because it is difficult to
recreate a parti @yl ap getHbe accordlngatbecfnaemattVlyerem thet bnheypplation

allow, for exarrplevmtha]ou C fgjg"gé dL@+R5 tructi
characteri stics, SHRGEERN gt %Pﬁl%&aer% OE‘%’ gf'th | ze. usgtflher%%?xtlser puesion

assists in previ ¢al@es. metric for genstone authentication.
The dat abase may be stored locally to the marki ng apparatus, but preferabl y
a central dat abase i s nmintained, receiving identification -and/ o

i mage informatiom. frAnne‘bhgdrmedlng to chaiRi h*hexalR die InteEPPLaFHgn
central control %Ql?qugg fgaé ré{{ Oiﬁ%ozﬂﬁxﬁcﬁcﬁpwflml kbatwerds .30

separation of fu the Integrity ofthe systemand |ong term
aut henti cati on procedures. "~ OBJECTS OF THE | NVENTI ON
WO 97/ 25177 10. A method according to claim 1 wherein a plurality of

PCT/ US96/ 18448 - 20-
It is therefore BATrBeEer YplpRE Iaﬁ%rﬁ’ﬁfcﬁfzfe(fmpr’ﬂ\ﬁed? llatsleorn efn“g%%%/lcns Pie

m croinscribhg ytilizedystem conprising a pulse |aser energy source; a
wor kpi ece nmounting system having an : optical aperture; an opti cal
system for focusing. laser energy fromthe |aser energy source, .

through sai d opthgal Zpedic systen LoworksedvangnERMA swnﬂseaqwmng-

f ocused | aser ener gy g ans%y'ro gcgg_%llhﬁds:pgﬁilgltrﬁfttﬁewd@ efito émm@,

control input; an imaging systemfor vi-ew n i ece_froma
plurality of vantage peanssfozn d?ip%@u:f-%FlF‘écml '1£') ivedcB¥orRaid,

processor for COQ.EEQUVEQQ sai-d directing neans based on sai d mar ki ng

i nstructions and nforrratlonrecelvdfr m sa syste
generate a mdbki ng |nm§é§§r $oFc cARFPALRY; d'S"e c anT‘ﬁgFr L?gag%ﬁg ‘%/%bocg‘h ted
storage system f giqRh€5t {9¥b GHdectstfardmagsi nformation relating to images of
10 mar ki ngs on a pl ural i %¥60f 8\3_or2?kﬁ| ec§3t%? 1nformat10n J.Jﬁ':lhﬁeﬁl S% dhe

obj ect of t he inventi B&2B3 " CTr ol NSCT | a wor Kpi-ece
with |aser ener ggpe‘eennfﬁaw ssand;areanaarfg:y: coggg;tgngfmk ing means for

t | t
ohrkpece in a ndgkerRinipeafatlEy Fal G0 i 8'90 do¥ed pREGEL ENALLE kST
onto a desirgd parprmnﬂ speembr zpauee meﬂéétf%ﬁ&&FWlPﬁﬂgl ﬂg‘i‘ﬁk’-'ﬁx value

wor kpi ece from aﬁgd“é i'eiaéta& YRPAREEeP VA ife froecet \mea&trraﬁél Pirst previous
instructions fro

an ' in control li | yect
focused | aser enspgycbaﬁé'mrﬁ and nReRPAg fl‘ﬁ'stg?jc réﬁ]d{:ﬁ%e :Lnterpolated
parameter of the pres_ent speech frame using an interpolation

function that utilizes at least the quality value and the

25 selected parameter value of the present speech frame and the
first previous 5peech frame; '

means for decod:.ng the speech frame in accordance with

interpolated value calculated by said error correction means;

and
30 means for reproducing the signals in accorda.nce with the

decoded speech frames.
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el ectronic imaging, t erate a making in accordance with said '

i nstructi on?,og'\ﬁ’dggt o(r?ih'ggﬁeetHasBeenRe ige§ r oni ¢ i nformation rel RCTSEXDIISIAIES
of markings on a pl u'rallmyam ces. . : It is a still
further object of the i ovi.de a |l aser energy mcroinsribing 20
system conprising a semiconductor excited @&wi tched solid state |aser
energy source; a cut genst one nounting system having an aperture; -
an optical system for focusing |aser energy : - fromthe | aser energy
‘source, through said aperture onto a cut gensfone; a displaceable stage

for moving sai dlgenstdnEagdAntSYiR; Sy ASFPHRRLATr &periaim 33 shdmb cBurther
system so that sacdudes meand we@zb&&ghieigeag%ua.@iefmﬁi@ﬁnhoa%éiéééed '
~positions on said gergst% h%w ng ﬁ}-con{__rol 2 i ngut,;. an | magl ng
system for vi enPAGEBRECHHIHHDFET RENFSRRF 08 Q5P SR PYENLQYE $PeAEh: fxame a
rigid frame supporting said |laser, said optical. systemand said stage in
fixed relation,_to resis. i.fferent) al venent s .of “said |aser,

sai d optical sy%%ém}g%g%tggi 8Y§tt§5‘eg_a ’%fig'g'#eg eg?ﬁf‘fﬁnﬁ ynerein the inter-
vi brational % spblapiemtfunction is a linear fTusetiand ot her objects will
beconme apparent. For a fuller understanding of the 30 present -i nventi on,
reference should now be made to the foll owng detailed description of the
preferred embodtentds refliphsyYshemnacearding| ggs«t:lamom iwhelne lav dhep ddypieay
drawi ngs. i 3 i : .

PCT/ USO6/ 18448 1nterpo.1at:|.on \En%yl%%llﬁcludes at least one weight wh:.c:_h2 Jj_._s
BRI EF DESCRI PTI®NudStiqn pRayRRcgality value. The invention will now be
described with respect to the drawings of the Figures, in whi ch: -
Fig. 1 is a di amof the |aser optical,path ofthe systemaccording to the
present 5 i nvg%‘i 0 ;"'aél'° systen é)cc‘r‘—ri'%‘:g‘i tQ 3 dtaiREF edRe thepweight
illum nati Qe ané cadgubgtefstrom actepdifogctdonhthat is impleariHtdd WAkl &N;
Fig. 3 is a di Y Oicaﬁ gi de illum nation and i magi ng systens according to
“the present nven}l on; 10 - Fig. 4 is a diagramof a bottom
ilum nation system according to the present invention; Fi g.
5 is a block diggra ivied GHH : s [0, C di ng
Lo the 33, oX Plaie sl et d 0 W SR UnEPRIY g EpEH !
prior art beanPSt8&iPRgfayctian 1s a noh-linear fupetipn. 7B, 7C, 7D, and 7E
are various views of a workpiece nmounting system 15 according to the
present inventigp; \ Fig. 8.is a flowchart depictin

operation of a g?ste}n%ﬁi’cﬂ AR %"qﬂf?’f‘%%n%r%%o?m 16 whereiyn non-

pr esegt i ng8nt Lénear function incﬁ';dash Oaits eddtockndi aeigmtolwRicRPREr &l us
according to t i i the . esent. ipvention; 20

Fig. 10 is a b?ggé{éégérggogﬁegﬁggg%grt Stus ad](:%?'a?’% tgu?;\l%g%oﬁﬁllgﬁb&'ﬁ Feet
of t he ' ppeevhous repgadhframe. _ Fig. 11 is a flow chart
depicting an automatic marking generating routine according to t he

present invention; . . _
_ 18. A radio system according to claim 11 wherein the inter-

poiation function is employed in conjunction with reconstruc-
20 tion values.

19. A radio system according to claim 11 vherein the inter-
polation function is employed in conjunction with reconstruc-
tion values. '

20. A radio system according to claim 11 wherein a plurality
25 of parameter values and different interpolation functions are
util_i_zed. '
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Fig. 12 is Qvébgyg;,phart depi'ting an authentication sequence é;a%:?%o

the present 25 i nventi on; B Fi.gs. 13A, 13B, 1

show detai.ls ofa marked di am)nd, a two dinensional . mar Ki ng pattern,
a nodul at ed dot pl acenent encoding schene, and a detail of the narked

di anord,” atcording to the present |nvenL|/041 and Fig. 14 is
a sem schematl c view of the nounting fr , showi ng vibration darrpers t he
30 - corners thereof. WO 97/ 25177

PCT/ US96/ 18448 : - -22-
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS . . The

detail ed preferred enbodi nents of the invention will now be descibed with
respect to the drawings. Like features of the drawings are indicated with
the sane reference - nunerals. 5° The system according to
the present invention may be used to mcro-inscribe al pha/ nuneric
characters on the girdle of dianmonds 13. It is based on a pulse |aser 1,
and preferably a Qsw tched | aser diode punped solid state.laser, to
provi de m ni mum vol ume and installationrequirements , and optimum
compatibility with any office ‘envi ronnent A preferred | aw

contains the following primary el ene In a vibration isolated
frame 140 with shock absorbers 141, at t positions of support:

(1) Laser diode punped |aser 1 and programuabl e power supply 14, with a
Beam ' Expander 5. (2) Optlcal assenbly

contai ning guiding 8 and foclsi ngrepttes—Ho—nini-attre—CEB—45

caneras 28, 32 and illumnation s -?Mf!/a ASS 14 3) b Zc[mgig)n
) g encoﬁ

stages 50 (wth Z el evator stage) I|r
and DC brushl ess notors. %!/ ol der 7§nliff

accessories (5) Encfosure S
prevent operation with open cabipet 20

based inscribing system accordi ng to ir e;ent i nvention thus 10
e

ety |rﬂer|ocK 14310
nd to prevent gtray or

scattered | aser energy from posing a saf¢fy hazard (6)
Comput system 52 for control: : (a) PC (Pendi um 100
Wvhz PCl bus, 1024 by 768 VGA itor (b) Frane

grabber 56 (Matrox, videographifc card).

) (c) |3-axis
notion centroll er €ard 60. 25

d) Cabl es, Poyer

Suppl i es. (e) © JSygtem operption software (YWndows).
() Application Software ppar at us As $hown in
4

Fig. 1, a Nd:YLF 2[err] harmpate—t+e ~-B32—t+s—prow Ecd ‘whi ¢h emts

o 3|
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This Sheet Has Been Reﬂlaced

~ RRHHRR

SUBSTITUTE SHEET



30 a beam 2 having about 525 nm wavel ength. A 1047 nmfilter 3 is provided.

to attenuat residual fundanental |aser out put eQ&?%%ﬁ
produce a frﬁpt er eolsl aser beam 4. The filtered beami s 'hﬁaénded

in aten-tinmes beam expander 5 to reduce ener gy density. In the path-
WO 97/ 25177

PCT/ US96/ 18448 -23- of t he
expanded beam 6, a 780 nm L|=I W |sprg\/{ﬂed to elimnate energy fromthe
di ode punps. "A di ch®di c#fi nor 8 reflects the expanded, filtered beam
9 toward a ten-tines ni groscope objective 10. The m croscope

Obj ective 10 focuses the beam dnto the workpi ece - ' 11, which is for
exanple a girdle 12 of a cuf dranopd 13. 5 Fig. 2 shows the
top illum nation and i magi ng §y§3ers An LED 20 or array. of LEDs

havi ng em ssion at abouts63D rpjects through a collimating lens 21 to
produce a - collimited|i & pation beam 22. The col |i nat ed
iIlumnation beam 22 projects oM a| beam splitter 23, which reflects
72 toward a reflecting mrror 24.

mrror 8, parallel to |0 filtered beam 9, and through the m croscope
obj ective 10 onto the wor kpTe The wor kpi ece 11 reflects a

portion of the illumnnatio zytb; Kk through t he nlcroscope
obj ective 10 and through t egﬂ rror—8—omto—theyrefl ecti ng m nor
24, tracing an offpesi h fromthe collimated il 1 um nati on beam

ilum nation. beam 2
through the beam splitter BEngmaro a top CCD 15 ca
top CCD canera 28 views thge workpieke 11 with the 6%0 n
illum nation. When displayed o a 14 inch video nonitor

, however, passes
ra 28. Thus, the

59, the resulting

magni fication of the i mgge 29 is about 200 tines. - The
side illumnation and i nagi ng.d enms, shown in Fig] 3 is somewhat sinpler.
t han : the top illum atgpﬂ:aﬂd i magi ng s stent §po in Fig. 2. A set
of spaced 650 nm LEDs 30 20 o € 1 1rruamnatton @P af vangl es generally
converging fromthe top -uv*rig morkplece 11. si de CCD canera
32, views the wor ece 11|t a—equbl et | ¢ns 3 w 34, at

r|ght angles to t top CCO canera 28. [The resylting image 35fofthe side
CCD canera 32 on _ , a 14 1 §ch vided nonito nl so about} 200 tines
nagnrfication Wh&Dn the workpitece 11 ils a : cpht dignond| 13 -having a

e 12'. 25

girdle 12," the srﬁi:r mage 3 es tihe profile o the;glrd

The bottontlllunl tion sydtemse shpwn im—Frg—z—e] udeE§a sef of spaced
mniature arc | anps. |40 Rel o thé?morkplece 1 ducihg
illumination along paths 41 whilch pre upwardly ver g} ng.
The stage positioning and.gontgbl pystemis shown in quu 5. wor kpi ece
is mounted on a thrde dxgs tage 50, with enuodenafeed ack in a
wor kpi ece nount assenbly 144 The drivers 51 or §§e th ee axi s stage
are provided within the Iaser2$$t m encl g 4 arate from
the conputer control 52. TH er conjrol 52 cohnun ates t hrough a
positioning control system53 g§Glil), which is an ] SA Bbis card. -A breakout
box 54 is N
~
=
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VO 97/ 25177 . PCT/SE94/01157

PCT/ US96/ 18V $5/16315 . - 24-
provided within the [aser systemenclosure 142, which is connected by a set
of cables 55 to the positioning control system 53. - As
shown in Fig. 6 (prior art), a known sys}gn1described in US Pat 4,392,476

i ncl udes an X scanner 61 and a Z scannset/ 83, which steer the | aser beam
onto the dianond 13. 5 This known systemhas |limted repeatability.
Further, the systemis relatively largg,.and suj.ect to vibrational

i nfl uences. ' Figs. 7A-7 tj& di anond hol der in top,

side, side detail, nmounted stone. holder, <° and unnmount ed stone hol der,
respectively. A slide 116 all ows precise positioning with respect to

a slot, within the cabiwéi. The slide 116 is positioned by a set of

har dened steel bans and 1( .spring | oaded -bal s which positions the hol der
116 as it is insertedjmntd the lot. A set Of e ~RBaual adj ust nments

all ow control over coarsejl06 and fine 104 rotation, with a | ock/rel ease
chuck 107 provided.l;D? Mr kpi ece 11 | Ssgled n a pot 108 nounted in a chuck
109, with two g ad rods positioning the workpiece, held in place
by a finger 110. 2 As shauwn in Fig. 7D, a nounted workpi ece
hol der all ows a nouﬁrgg ur kpi ece 111 to 15 be held precisely. A spring
| oaded trigger 112iﬁﬁ0??9 i ded twe=al | ow nounti ng and-unnmounti ng ' of

t he nount ed workpi ece. The systemincludes a static |aser
beam e.g., a laser bgym 4 at i on apparatus which . does not nove.
The XYZ positioning system FBv-es~tfre—mworki tt—ami-generates the 20
inscription with repeatability@dndg?es@futi@f of abou@@/0 microns. The

beam si ze at the focal point is greater than about 1 mcron, so
that the positioning system50 accuracy is not the . limting factor
in the placenent of the marking. Wth the axis of symmetry

of the workpiece 11, which is for exanple a dianond 13, .
hori zontal Iy di sposed, the dianond girdle 12 is viewed horizontal ly

(profile node) and 25 vertical Ly (inscription node) by two CCD caneras
28, 32. The vertical axis al so corresponds to the axis of laser 1
A third camera may al so be provi ded, Hﬁﬁ(ﬁgaqf;e havi ng an. opti cal
path facing generally upward toward tHe er. O course, an inmaging device
facing the | aser beamis provided in a nanner to prevent damage
during operation. Due ggFtgdL/P¥us of the | aser 1, as well as
filtering optics 8, 23, 3 there is lowrisk of danage to the CCDs 28, 32
due 30 to | aser energy| The user can choose to view one or nbre caneras.
Were multiple imges USENEWPARANETERSNERD, TPf)oe tiled at reduced
size on the conmputer nmonifor screen 159. Using a nouse 161 as a
poi nting device, the girdie 12 is centered and focused by view ng the
screen ' : '
- 03
INTERPOLATE PARANETERS (RO, LPC) -
080 % HEWPARANM(i) + 0.20 % OLOPARAN()
@
INTERPOLATE PARANETERS (RO, LPC)
Q.35 % NEWPARAN(7) + 0.65 % OLOPARAN(I)
a1 .

USE 0L PARANETERS (R0, LPG)
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159, using particularly a profile view The di anond 13 can be manual | y
rotated inits nmounting 144 to bring the correct part of the
girdle 12 to the center of a display w ndow on the screen 159. The

i magescare provided with a magni fi catior, /gf about 200 ti mes, although
ot her nagnlflcatlons or variable nagnifications are possible. Mgnification

is defined herein as.. 5 the ratio of the inscription size as neasured on
screen 159 and.that of the actual inscription - size. In general, a
14 or 15 inch diagonal video nnnitor-is enpl oyed, with a resol ution of

1024 by 768 pi xel s. The ent ered portion of the content
ofthe inscription is typed on a keybo:rd 148 or entered by a

bar - code .reader 149 into the co ( e e data entry may al so
be 10 by voice through a m crgphong¢ 1 h recognition, nagnetic
strip through reader 151, : rough point{and-click operations
usi ng a conputer nouse 161. The pnte and | ogo are
shown on the video screen 159 s i npaded-gr-an are¢a corresponding to the
girdle 12 of the dianond 13. Usi keyboard 160, the user
can change al inscriptit aracterls ics iln order to fit it
correctly in the girdle 12. Wile the 15 interface is a

graphic user interface with p0|nt|ng de{i ce (mouse 161), keyboard 160 and
di splay screen 159, where the user's hakdg T & o¢cupi ed, a voi ce-comand
recognition system may be usee—dg- yjh m crophone 150, mnth
verification of all input informationj - ¢onmencenent of
operational sequence by a specific sequense of| acti ¢ns by the user in
fail-safe manner, so that, e:g. C e catastrophic

i nterference. 20 - I'n the hor i zgr ameraj32 green the user can
measure the girdl-e 12 profile, using a nnuse |igQput device 161 to
mark the critical dinensions. This dataji 4 then tsed to~keep the

‘focal point of the.laser output on th¢ ace] of the dle 12 at al

times. The profile data and gi rdire 12f outliine y be automatically
extracted fromthe i mages, o0& @ nanua Bh%iy sfep . enployed to
outline the profile and/o;tgirdle boufdar n gemer the inscription

25 positioning on the girdle mnll be nanuélly asgi st@d, al though ful

Taut omation, especially fortBDM/ Vagtte T st oges, known as
mel | ee, may be enpl oyed. n these prodedures afe onp&teaa
so-called Gcode file is erated coptaifgng pll i scriptdson data. This
file is transferred to the PP £ONi Ny st age CQpbtoIIer 51 for.
performance ofthe actual inscription. = ﬂ&g‘nnscrlptlon code
file may optionally be automatically §ewerated and qut hQyixed 30 based
on an algorithmto prevent unauthorizedjor_fraudul emt i&desi ptions, as
-depicted in Fig. 11. The aut hoffi 4ati on p&o‘essfﬁé§ording to one
enbodi ment of the invention includes t ~ sfeps ofgobtaining or
retrieving an i mage of the workpi ece i?ﬂ.gﬁnal zing the*jﬁgge to
determ ne characteri-stics of the workpLe 172 tra sm Ssion of the
characteristics in WD{97/ 25177

PCT/ US96/ 18448

e
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-26- . conjunction with data relating to the stone to.an ... ...
aut henti cator, through, for exanple, a t el ecomirun catlon.s'...
whi ch’ nay be at a different | ocati on, determ ning vvhefh}/r ‘thes o s
characteristics and proposed marking are 4ni que 173 V\h ch- may be
renotely, or | ocally, and ifthe characteristics 4nd:: maf ki ng
uni que, proposing a change in the 5 mar ki ng 174 -and ¥hen:reveri
nodi fied proposed marking with the authenticator. After a marki ng is
approved, t hepFRIgHRER COREMItEdN. ASTDRAIRADE0CSES YRIted code. ..., nleiar
transnmtted to the marking control 176. Thus, only if‘the-aut hentlca,t ar LI
approves a naking does the system commence narking. -

The charact e¥jiefild & ¢he! Baventiienece may be-determ ned by eye 146, and may

al so be 10 etermned by a sensor 147 of appropriate type. For exanple,

di mensi ons, wei ght, optical transm ssi on characteristics, facet

angl es and e | pkeseny HavarmtioredgeReradiyt tmeman:és ato corredtida ngf

process, the charac | GS. are ter st ored

conj unct | on SPeech c{ﬂ%ﬁ IME FRPRP nﬁyﬁﬁ‘%gr‘ngp Q%E%g{lgggy ko, 85me FJBFd
exanpl e, thlﬁ:mlemimngapmmus speech fnamq)datae&lm auDBMAocedinkatrs of
| mges deri i mgers -28, 32. Preferably, 15 after the
mar ki ng has‘&g'belﬂ:l}ée&é g&ﬁq@bp CCD inmager 28 is used to capture an i mage of
t he mar ki ng, which is then stored. According to one enbodi nent of .

t he inve”tiﬁéc}&%&f@%@%?e %nvensg_gg.,ed in the database or nmarked on the
stone may b ecure encryption nmet hod by neans of
an encryption processor 157, reducing the risk of fraud. Further, the

marking nay fhea t-adaar Egs%@hf which opéyataewﬂtﬂgtiﬂeraiﬁgféh%hpél
characteristics I ece. course, he encryp I on

processor rréf"&ﬁst h@-&'rre'r%l hegi‘}ﬁ\t?ﬁﬁ §9§Feﬁf‘d °°ntr°f55ne%ﬁﬁf3%e%lr%ot
be a sepane tpaysEititel dirc Bursts over certa:.ﬁheiﬁenélot‘selbeeweéﬂtQSb@éé 1/ 0

ui t ches, - noek£ah aha a8 o mors BEP1 B Fraitnd , mreorse P e sppEnd

control - the mbsimnsrb;téanl bypthehavy alctranssmitterdandpa atedgiverm

th Ki b t

i amond bof S15E -q PR LARhERiERer, ide includol PUEAM el GdinelC

In case t hecndarr apdi amaodulatoxronfhet eeceh'éeupﬁai@s dmctlaldeslamespoxepeat
all or gsﬁ.ln‘i(i:EeanﬁE&§ Qf&éﬁéd&ﬂiﬁﬁfptélgﬁﬁxél BSESEEE q S Seent

mar Ki ng operatl ow di agram o
operation oﬂeﬂﬁl%nt rol systemfor the |aser I nscri ption process.
A software nodule in the control system generates interrupts which sense 30

| aser system conditio olnitiate I on .aut onmat | cal | y based

on those cof EFFFg‘n nbe %rai‘?ﬁt%ﬁa #ﬁﬁﬂs a;go Sgré'el SLaticn £ achasy
Inrpdyl e 121hstemgm ﬁamm-eém %&Ztt&éabﬁnsmisszohn rﬁa@gﬁ&emﬁé cal
imt reache an or. 0 . [Se.. 0ot her conltlon

be sensed aﬁ%’aﬁ‘ﬁ{qm d‘%)ﬁ:’t‘ﬁf‘ge%eﬁﬁ%gsﬁrggﬁﬁ f{ges prior ci'xanr}/ 1
REPLACEMENTCBHERG and transmission in the form of bursts in accdrdance

A man nter{3eq gLk Ghike Ong,;&gﬁao(fggg) Ulied 1 AN Yrdrikpfliitg, AN

control the main l'aser insnption system
interface s6¥s§ems; where; ﬁh?se ques axe ﬂ&ﬁﬁ\:uﬁhenwiiﬁslsimh(jat a

hone p03|t|gﬂr§%7c feherin%ogarrgt 29 H&ﬁaﬂft&ia']ﬂy' Fdme w d‘;ﬂ% RediiS t£M

Frt is jogged 1 nto alignnment e Vi ews,

di spl ayed ofrEme FRYEOFA? M. Ré'x?"rag‘fﬁ €jr n¥! égF%P‘Fe@tﬁgf§ 169 Sanplps @t t ed

by an I nput gdrRzCcSaiptingsratkcy Htent tHS digitel amkee duted it Shatikl he

| nscription Rosﬁtédo naequ then transmitted over the channel. At the
receiver side the demodulated data is channel decoded and
corrected if the data is corrupted. At last, the received
voice data is passed to a speech decoder, which regenerates
the speech from the voice data. If the received voice data is

erroneous, it will result in distorted output speech.

Thns is the replacement sheet
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wi'th respect to the workpiece in the top view 129. |fthe wokpi ece has a
rough surfae, such as a buatted girdle of a dianond, the inscription
positioning is verified in the side view 130. The host conputer 52 sends
commands to the Iser inscription controlier 60 defining the inscription
pattern, by deing XYZ podsong ofthe morkﬁiece 131 and a pattern of |aser
nodul ation 133, in order to define the inscripon pattern, eg., the font or
| go structure. After all or a segnment of the inscription is nade, the
inscription is verified to ensure conplete inscription, and all or a

portion of t Faej RetRe{s | vredalo bémPEBEQt ea?eﬁ'é@é?éﬁ'ﬁg 93’2 suphe sysfempt i on

is then coni)fet\suaamy &emewmaseéla& e qY eontealhenCa Lo % %ad
In addition, _a_ nai nﬂgnance node of opﬁéat on IS avallable whi ¢ | ows

adj ust ment HFRS JPRFXHIT SRCANETUSE - [ &Y GRNEFELanfBi 83RBS Pe§cfi§é-med¥fd a
sumay repormetiiod menripil aresidthe Ihput voice datiheolmkbea‘cu QARedddy on

depends on 542gc 0t o6hT B6LCIeTAUNESPAE Whe BHMLASALLOLELEDT SSENL N0

appropri at | MEAST
SPACI NG received data. For these tesbnigpes to be efﬂanﬂm_)they @ix@ ons)

char act or's LY depihdent on gp accublte quality geasurekedfl’ ¥ltions 4,

30 are takemonity ifikhe agsayxzrence gf errors is detectiad. Input

10 The t0&@'uiérr&fbxofcdwé‘éwéxh@nalaaﬁbehmotaxeaa&aeasf%fcé‘ﬂhgftg is
spcing) + lpgo le ste

i nscripti onlq%?ﬁ’t‘?‘gl?ﬂ‘ %‘b)&%t Q‘%}lzl%ﬁ éﬂé’-laage of 80 m crons per

char act er (|nclud|ng spacing) this gives 25 characters which covers

i ts f 14 char act L t b
| ol enont ok by LR HEL, KrSaT (€8, APEFBREGR (hoRP o LhBtinBFg (RadoREsnen

this cae tlindicestow) lintd thre channel decoder of the various cellular
REPLACEME .

05 JUN 199 a%beLystems such %tg:ﬁ 2%11%&1 System for Mobile Communi-
PCR/ US96/ 1&tgion (GSM) or the American Digital Cellular (Anc) system. 28-

number of GRYAGLYeE aﬁ%c%aﬁeﬁvaié% 3¢'d %&%at@ygi 39008 1

characters s account of as a sin i NSCrip
I nscri bi ng SRAeCT Recsdes onShrdraseAaery si ev Wh{#bséenn'beqsrwhéeherla is

not ed that gyer dahdst BAE SB%ubeedl 8angpaeric line-drawing nulti-
|l i ngual fonts, custom bitmaps, or other pictorial representations, and nmay

be fully . o
U.S. Patent Application Serial No. 08/079,865, entitled, “a

Method and an Arrangement for Frame Detection Quality Es-
timation in the Receiver of a Radio Communication Systen",
filed on June 23, 1993, : and incorporated by reference,
discloses an error concealment method which is an improvement
over the prior art BFI indication. The method in the co-
pending patent application can be used either in the GSM or
ADC systems, but the method is described the .conﬁext of the
GSM system. The method of the co-pending patent application
improves the quality estimation when detecting information
frames (speech or data), by using the soft information that is
available in the receiver signal path in conjunction with a
so-called neural net, with the purpose of obtaining an error
indication which is better and more accurate than the in-
dication given, for instance, by the aforesaid BFI. Such
neural nets are known per se, but are applied in a radio
receiver for providing improved quality estimation of
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5 pr ogr ammabl e. The software of the control system al so
al l ows any nunber .of inscribed synmbols It is al so easy to rotate the
stone and postion a section of the inscription so that it is or seens to be
continuous with the first one. Any synboly size may be produced, within the
limts of the line ' wi dth and surface to be inscribed. For exanple,
wth a red beam the lower |imt of synbol sie 10 I's around 30 m crons.
Wth a green beamthe lower limt of synbol size is about "15-20-

mcrons.  yeceived infobifatdidt hfphmeBSCspdesh by |ddta) htn ab@imple

nm crons. ] The | i ne V\ggth égreeg.beanl i s, | ess Ihag. about 9

m crons on $2pBiPRRehf method,gf| the co~pendipg patenh2RBL1FRFLAR P a
brutted girgigo Bbhe apfilica eyl aghiever dupraved duapityi éstimbtion famer

Start Up {IREEFE The Spesth B b hlavdede B HiPRE bEBEK §F A 35S oo

for by |asesfsd aiven diiock witthimifa epeddltframe. i nstrument is
fully operational, an advantage over other |aser types. In a preferred
mar ki ng nmet hod, the irradi ated areas overlap, to provide an

appear ance Ith thmiNowth AmgriganiDigital Cellular Sysyem wiich qanfiarns
provi ded %8 %%\ﬁfééefoxkfiegndmmms@@cﬁeybﬂeﬁhwﬁmrm@:@a 54 Of

about 1200 nm wt requency doubl er _or %?:r m)rs};sc generator as
necessary t6EIA IS=54);03NJerEAr oGPRGE2MAGAte AdOPIH T 4 TRGPmmanded00
nm A pref effhednt@iv yi fedstirsnbht@sed to det&ot idkidmésus ansbedhiadwmser,
eg., a laser di odg%gurrped Nd: YLF g ser,%&peratl néqég%tl.% [%{r]rm .

with a fregteRB9s dbBR &RG &18%vi 48 B XA PET ¢ffred the received
Oper at |( Ing a@@gééidﬂti%i)'i@ s pasdey aﬂmt@@s?&dﬂhaedgdm i Ilﬂctn%@tdm
times ase 5 ti are_esti,ma t e t ha conds, f or,

ol | shed- o FipaderaclEian qiodt (. yhssnsst proeEcian €288 fF ies the

gi rdl es. previous speedih framehemeyigwll 28d ispesrtimm cparametgrscraatd vy
sati sfactor a_fbi e Br e - | es,

hand, may r%ﬁﬁ%%géﬁu Fttnld:)li;ea%% e“;siP gié%eng ienegc hondes‘%éégié'e qﬁgﬁi ?ﬁaﬁéﬂ?{g
achi eve a discedednhiksnforrthet framer are pasgednfa thie: spgeshdecsdasut ed

only on th requiring additional runs. These characters
Oégtﬁguﬁ ?ﬁﬁi‘ﬁééﬁié&

can be marked wt e nouse. course, the reruns may be
automatically performed based on a predetermined criteria or based

on optical fgedhiagrdge¥ed kerdrieéneainent algorithm of EIA ISMBHBotnl 77
PCT/ US96/ 18448

. - 29- .

Mount i ng aneh@i dRbectiap Aand Jjhe mrsking: fechnigye, pre Bagedr oRohdRS 144
Wibt ht a20 30a§t§ghgg Cgr'ﬂgerpg:setﬁw ,acimbté&érﬁfmet isyusedawhenpltheh@Rd n
abou - : :
opti mal pl aq:%g?ﬁgsi %C?WFO?E% rﬁzl'%sgeﬁgtscgggégpg’g%ﬁ% nfg k%s%ﬁlﬁiﬁqu’o
skill of theROperzorr isaddteatedak cHawewer304it0 ise notd necessaaidantizpe 40

e b , .
Co the prestoRt; the phRk°opeRtal' Sobleloh 1o Holiad 3290 RE Win sttt 10

in the trarpresentefrangefoyst GREGWhighdks sfeclared "gpodtn qr (2) the

standar d-t YpPeyBbik SEhife 26 Wetetad.cre itter el Oy | i near encoder s
for eedback of stage position, while the Z stage enploys a rotary
encoder for a helical positioning mechani sm

The CRC check is a hard decision based on a few bits (most
sensitive class la bits) and do not detect errors in other
bits. It is also possible that the CRC detects errors that
are only in the CRC bits or fails to detect errors even if
there are errors in the most sensitive bits. There is also
the possibility that another stronger signal is demodulated.
If it is demodulated correctly, no CRC error will be detected.
A CRC error, if indicated, will in this case indicate a fault
in this other, stronger signal.
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10 . FONT AND SYMBOL CAPABI LI TI ES An assortnent of
characters may be provided with each system such as an ASCI| font

set containing 26 letters and 10 nuneral s busi ness characters as foll ows:
(TM,- (SM, @and a | ogo. These fént sets are, e.g., available from
Borl and. Additional fonts, e.g., Japanese and/or Hebrew, and | ogos
may, of course, be enployed, e.g., added to the system using renovable 15

magnetic nmedia, smart cards, or by digital telecomunication. The font nmay
al so incl u§dnce the erEPy Fenpcealpemte techrHaus dn BAoEST§4 fscadhardt o

define a ragkQbnbbhBEA 6FRIAS VERrPctision CROJNFAE" thdedktfbrat s8N
code. Thus, any figure which cag e r,%ndere.-d in lines, or a bi tbng? may

be i ncl udeB°ks EehEPRT nFhe probability pf. @FEPFSn it fheardbifererted in
three wayspaz@abeusl.| y- a phepeneaccusstlol tn@ikgteen| 1448 t Raskengoas g 148
and | ogo sel ecgg% fromt '

he . pgp.library. .
Seni - aut onBAFEIETHAr t S5F°t fe %ﬁcﬁh%%’%né‘b%gﬂflg f?‘%%%’ - RE8doRAERF} from
a keyboar ddifZerent parametersndreariotfpbssiblahol sAsebtiedd mixture
aut omati cal.ly,. a riall I Qs Ful | tomatic - a
conpl ete i iﬁ?%?' ?é{‘ i c‘):%si @8&?\?#%&%%ﬁémﬁeef%e% Pavsﬁ t$ERPREPYS,
i denti fi capreseftonfirme c@ixranetens| dis spoteneasily and effedtdivaiyw

gr aphi c vi ﬁﬁﬁlgéﬁﬁltg& the inscription position and di nensions can be
easily -~ adj usted. The system control |l er al so provides
over/under power protection. In case |aser power exceeds set limts

t he syste idd§ ' nceay e | o 30
damagg isnggg‘?elﬁgp?%g%%%g@ or a \%ﬂﬂvi%sce. q&éwﬁeegﬁéjééﬂ%%‘?yon

danpers 14414t PHripRANed: e PRIESHVeh SRRk ®ak ity s enhangedihus,

due to theifesatit aizeustk bbewaéatpﬁwmduseéﬁaiyféyeﬁatﬁdrﬁé’ﬂwgéﬁ% the
frame 140 ' 30

ma . . .

have suffit? Z‘ﬁ?e‘?r gi BPES§ E¥PS: &F 29 LFaRe FMesking, remuirssar sptsers.
Qper at i on esr¢haletectiqnemidga i by memsure . omﬂs&e?éﬂdmhpébdﬁor mal
room t enpe hho t gaor . agWy es, _such as strict _,

envi ronxn@%}i‘{‘e“Y wég'gt %’fg’(o?’gacﬁ%%le I'at%%)néﬂﬁnﬁﬂ?&n% of magking
conput er Seeflects Flie paabakitity of mraotfor avivimleaset ofppashfe-
encl osure ' ' LR r perald.y,. two
cabl eSES c%éhir)\éenc‘%?t gﬁg ﬁrh?:J é?‘h@%ﬁféﬁ%‘lﬁ@g&%ggﬁeﬁ Féég?mg%t %géﬁ‘& Bsure

142, a not$Ft cBasKkingerteshniguer thak r effeshivedyy utiliasesgraabseftcabl e.

The user n@yality eldsumwsitionthe screen 159 and keyboard 160 with nouse
161 at the nobst convenient position. | NSCRI PTI ON OBSERVATI ON The
systemincl.udes two high resolution mniature CCD caneras with illum nation

ans filterg ¥ aEE: TNw oN ewi ng of entire inscription process on a

vi deo screen as follows: The conplete inscription with logo is
projected on.an image froma vertically oriented o -
The present invention relates to a method that utilizes

parameter interpolation to improve the perceived speech
quality for erroneous voice data frames in a TDMA radio
system. The amount of interpolation is controlled by a
quality measure that reflects the probability of error. The
interpolation is performed between parameters from previocus
frames and present received frame. For higher probability of
errcor, estimated by the soft quality measure, more con-
sideration (weight) is given to the parameters of the previous
franme.
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camera 28 of the girdle 12 providing the user with the ability to

I ntactively change |l ength of inscription. height of characters renove and
align the whole inscription. The girdle 12 area may be outlined by the user
with-a nouse 161 or automatically determ ngd by inage analysis in the
conput er system 52. The operator can thus observe the inscription
bef ore marking; observe the marking process itself and then observe the
result and decide if the inscriptionis conplete or not. A protective

encl osure ligppePVEPhensporbf 68 THei phARRNERBOM r eachi ng operator eyes.
Filters or the TTke may also be provided to prevent danmage to the video
caneras fromreflected | aser energy. - The operator is provided with
conpl ete conrigl DiispasdidramdllanstrasingthocolsiaAniet of 4 Npeech
inscription pefore |aser operation. Cursors on the screen help in Centering
the inscripttb®d®®The system al so has a side canera 32 for girdle 12 profile
mappi ngdagd rﬂ@lhez Vis}u' lbg.oc.lk diagr'Elﬁ ofpar tadﬁ.dm’elrc]:ﬁi&ferrf&ny poi ln]t s that
are neede .t he, pg of | o\ SwSt t automatica | ust
(Z-axis f'ocgéa"?bc%\t f’%n§ %gfgn‘x%E%u?oiphéiaﬁg&tbgrﬁo & @WWM@G A
manual over rpriesentaisveptbon¢ged where the automated inscription depth
control is degi | a ls|_Qws eci se

det er mi nat i g?;li%f fhfg%o?}f’ic(])cnd%}%ﬁéi g’%r %I gﬁé%eoﬁgfgéh%énggone 11. so that
the | aser 1 Fég-b%® iscaschavhteseful gdnsexpdaining rthee opietatiiagh of the

preci sion. Ig-QLdRt ivEhffshively ablate'a small surface portion of the
|, without WO 97/ 25177
-31-

PCT/ US96/ 18448 o

damagi ng \demhmbimngEQMimsi%' freoft undesited thermal stress

effects around the Inscription, the laser 1 is provided with a very
narrow depth of field, e.g., about 30 [err]m In addition, the

fsmal | dept h sHovn Iew_tiwel teig»ubteﬁii;arlermeisamg}t&@hﬂ%@wamw sé%f&%ht y
roma rel ative oW, power .|l ase : us,., attenpting to focus

using a top AR o‘ﬁ?’y‘,"h v%?’?\%%{'_gﬁ °§191“a?r#é’f ?Igé 331&# in, a&&"??"@ég%&'&§hby

m xi ng cont ndstt abd paescsiibedneaas, thee GSH-amadnmendstion, tlﬁiée'ﬁp%é&ﬁ a][]d
The stone  £2dd fs BELISUIER 4n ¥nd N HbEEaReh drppatiiedSoletl b ©
accuracy of WapRf [examplg.csinae thepresant invention isepplicable to
magni fi cat i %héfles{,&éﬁgr PHoROdEMNES thel HAndrdiddn DSgftal hEgFiﬂfg&

| magi ng caner a. us, after determning the exact”ftocal ane
the | aser 1S¥RHRRARS) - this plane may be 10 provided as a reference in

the control system and the workpi ece noved nmanual ly or
automatically with relative ease,to,the desir | ocatiopn(s). The reference
nmay appear, % speech % %,dg‘éiéeﬁi ﬁBEBngg’_"ESng&P B Y’Bichi 8afByi ng
a Z- ax: S Vi dllafimwh en-?a‘ Iotfhth_mekdifterent classBs 0pRé BI¥ck &5 SoBigsaxi s
control untig_ the .profjle e r kpi I ' j mage is :
tangent ‘to ti'r?earséfi&ﬂﬁ#cgol gﬁiaggl%y') légeeﬁf°°%'| 3#2’(#%%%%& asgignedqtei ng
e.g., shippicigssibalangd the remainingrklotk: b€ 78sbits is assighédrespect
to the workp Uiy by SeaC ' oy [ror " r
enpi ri cal Ciddss lslS)Tt tr}?éi%socc%%ﬁ;?g ta%i?"e'%&%gr?%gmt%%é?f%& §8§ rp?ﬁﬁe,
whi ch is t h&ermscehe odigitized: speech after speech coding. A further
speech frame of this kind is available after 20 ms, which
results in a net bit rate of 13 kbit/s.

Class la: The block of bits (50 bits) which are most sen-
sitive to transmission error and which can cause the most
difficult consequences with regard to the intelligibility of
the transmitted and decoded speech. When errors are found in
these bits, large parts of the immediately preceding, correct
speech frame are repeated (downtoning) as described in GsM
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correct reference in the control. This calibration study may be conduct ed,
for exanple, on a . relatively inexpensive dianond or other materi al
test piece, in which successive ablations are 20 conduct ed under
differing conditions, e.g., differing Z-@xis positions at successive
positions in the X-Y plane. After the series of ablations, the test
piece is examned to determ ne the opti mal conditions of
orientation, e.g., smallest spot size. The conditions of the optinal

"Olr_egt ati gnei}“dinﬁétﬁihﬂml dex et eirmxseei-berfgrﬁtde;%liﬁiandfhef&QEdtx@fth |
calibrate er.e ane. e_use s_conpl ete contro
over chara £ %pﬁ{étyu,bsi&ss wzl}le‘:kbl%’é%da%ﬂe§5t° nﬁﬁe%i%%
(accordi ngbtx.ﬂ:sglarsjlcendru&nbn.bss) the conputer will display a first choice
whi ch t he user can change. A notorized Z-axis is
provided for focusing the laser onto t he wor kpi ece surface. This

Z-axis i s Class db:c@ite blllo@d; ofinkii &% a0l 3% hilss Jopadrvixdhod st not gersterted t he

i rdl 12 foLh d
gl();ltrgl S, w&t k’gg‘.ltgc ltgs'l trton fj?l%gt b‘%{% g ed aé E?g%gg %&r %rgi%)ﬁ'&%htrol :
(CNO) . TheTgﬁsdﬂ a33r éatAeblssde:ermﬁ@mg«lhéfw esmsimm with regard

th | t
ort hogonal ¢W @We qﬁttlaqmg&@mw fueceramiré;emiqs& {F:J%e e dngge i oh

controlled for ea coordinate. A systemnmay a
uses hand 8FetheeBikfcinRtass ddews for | WO 97/ 25177
PCT/ US96/ 18448 - 32-

focusing, for exanplLe where | on cri t.i ons, on fancy, shaped stones
necessi t at 8sCPR¥OFY&16R code { g\é@ﬁ‘in‘?’égﬂ??\gﬁ?ﬁﬁ%‘ﬁ%&ied n the class The
par anet er siaf, Lbeblosksimid dthe rtiness parditydibigd a3 foutetai® Bitsch
frequency and inscription speed, may be controlled for optim zation
of the laser-material interaction 5 when swi t chi ng between substrates

and dif f er Chgssuet a@hemeal?Bt bits a'.li‘rm&het heaptesustepitibiliei biits and ar@l | ows
the inple a r bl is&w;u se t desired
i nscripti gﬁm: E ekl %t”%h;lra teritics of eﬁéegbrg gge%& Fafre rE

n

char acter i GlPsS 38 apd lh)f kpi ece are known and input into the
control system i.e., by a bar code, magnetic strip, manual keying,.
dat abase retrieval, or other ngethod. However, the system according

to the prcSRRrthFeRmloGksAp aFpeech frapg dhrs c@w@rﬁpwmzwaaﬁzso

det Er M ni ngitscapaset Brdm tihe 6 pasitpbiterand eltr) lt%tig.CEiQtEht hee thte 267

wor kpi ece [ e rocess based.on the input or

det er m ned?‘gg m)cﬁggﬁcta%?'{'g ?—Q%hﬁ&sﬁgrgegq:pga pEdoR ??@eﬁiﬁéi&ﬂ saeon.

Li kewi se, wéatee=3y2% nboei furkhers 189 bitsparexaddedy t he system accordi ng
to the present invention may anal yze the existing inscription and

produce a nodified inscription. Thus, where features according to the
present i rEauspt Rospesch fmmoctraneta@mwmeheqodey wiliupnaclugiesad on

or added t S o h may be.
anal yzed aér%eéﬁo%gnﬁ%ggr I n QP? fﬁgéhrgggﬁt' odsah\jm ?ﬁoﬂfﬁéggééged
modi fi cat i Relusdo u’e’&k“cﬁ) 9faHBYz§J-t\'-Wéntm'rm piges.

SOFTWARE known mannerThe corrput er controller preferably operates in a
W ndows environnent, although 20 W ndows '95 or NT, Macintosh, UN X
derivatives, X-terminal or other operating system whi ch supports

the vari oBigyseeznimapbhocksdiagram iustratingetieot ipatt icredbpsiio
receiver for time division multiple access (e.g. TDMA) with
- which the disclosed method is concerned, 'and also shows an

. arrangement according to the present invention.

An antenna 10 of the receiver of a mobile telephone apparatus, .
for instance, receives radio signals over a certain radio
channel. The signals (data/speech messages) transmitted over
this channel may become strongly distorted, for instance due
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system and preview of inscription functions advantegeously enploy a

graphi c user interface. Al'l machine features are generally
controlled by the software, with the exception of | aser pul se power
and pul se frequency, which are set from p03|9er supply panel. O course, the.
25 | aser control system may be conpletely automated with a conputer
control, allow ng software control over pulse power, Qswtch
frequency, and inscription speed. ' User control and input for

interaction wth of t war | \ referably a_graphic , user

i nterface sy\g"en{";?g"één?f’alﬁla%gﬁgr @ v.{ga{ﬁf%%%egi'g% a‘%&f?&ﬁoér highdy
Data entry ofdistortedvapeeckctramgor nati on may enpl oy ot her input devices,
such as a m crophone, optical or bar 30 code scanner, genstone

characteristic sensor, magnetic disk or stripe, or other known input
devi ces. Demodulation takes g7dace An the radio receiver 11 at a given

PCT/ US96/ 1844 aio frequen in the GSM-system 865- i obe.
The software can generite %r i(ous reports gccordi ng t%agpléngﬂi B Fo#ém d

formats as WANNEXesEPcls FRsQPtRim R iPRFePand modrlated onignaleduaeor

a nunber of i@l Hf Uhe ri@o signalE0ihtemindtdiitie RadiP tddRivEhit ©
a certificate of _authenti ci t\é@%?ﬁant |- forgey and, ant] - t anper

features, wi CRLRe REgsuFed preferenged s, in Figu¥esdes obt ai ned

t hrough the CCD i mages can be stored, for exanple, on magnetic _

di sks or opti|gal ,nedi.a nd_ J be. stored | pcall r.renptely. Such storage
may be usef ullrﬁlen basebancfj‘dl}qi{f]}/q%eq Fordis Ja%oé?%Qaﬂgﬁgﬁ%PkﬁpScé§P°éﬂ"t 0
ensure syst eladyoer 2RI within the IF-range,Tithisodemiculenoraisdenel adidgd
wi t h standar cg%}% t Ki | : C ni gatio syst . For
exanpl e, an E{' herhe f%%%&uﬁlgga.tdl%ﬁgﬁgrﬁ,lngg 8%5"%%%@9 1Bufg28§55 to
comuni cat e P¥opagating to sdhich whek incoming csignad hashbeenestbjbcted

dat abase nma el €1 ' st ard _anal o
nmodem e.g. y‘vmﬁ'ngl s%@%?gﬁgiﬁgrag% Kerici? H?hpgfﬁet ?ggl r?g‘ ?'g)? or

t he
through ot heVitggdd saugdiizar cas herwsedphRthispregardnl v
encrypted, especially when in transit over unsecure public channels.

Logo and graphic-editors_ar | so provided _for the creation of |ogos and
graphics. A B'Cﬁﬂﬁﬁ’t s@ﬁgtﬁi‘???ﬁ)&o‘?ﬁd@& ggsgxibedinmexe dekald inthe of

fonts. Be g Ftuahoirber!‘e]@:gndemgxb-pendinq: g{dm l”%b@ié&tf%ﬁg £€ déb{‘.éinec}]

pr ogr anmabl e _or i fiabl e, conpl ex.synbols _be i_nscribe W T

t he sane easgrgg‘nggﬁ &@%%M@go?%°?ﬂ€¥§9%&z i $His isREE singoront
character. mationAbedng ayailabie asmbdeﬂérérhmeangﬁrﬁﬂ Fig@rd2Phighis
pictorial i [ 0, - s ereh i t he, st one
an artwork. gtp;f’é?g‘?‘?‘%?ﬂlg#aéégn‘é%fé?%’t"i’c‘a’ﬁlﬁﬁm ?? e%%?{'f ion
each stone, ohtainedsubsequentdaaddingt prieddminary edualdgzationofitie

froma char agi&epnAnd sigqnaileing larger, with potentially a higher dot
density. Thus, %ﬁar act e?ls, are general ly defined as raster bimps,

while | ogos may be further optimzed or the laser controlled to obtain a

des: rgd f'A %élﬁﬂeéi:iﬁgﬁer 13._3 ig coﬁﬁﬁEEe‘WHﬁr%‘iream of the qui?o 4-t0
‘netudes allgst/equarizer 12 and rel8vers the'tind s.i%?.%tedtgmt:sgs :’.rn%:r;ended ’

for the receiver, in a known manner.

The main function of the channel decoder 14 is to perform the
opposite to the operation performed by the channel coder on
the transmitter side, i.e. to recover transmitted information
from the known redundant bits and the known channel coding
(e.g. a convolution code). The channel decoder 14 may also
estimate the bit error rate (BER), for instance by encoding
the received and decoded information bits and comparing the
result with the bits received from the deinterleaver 13. The
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with a renovabl e holder 118, as shown in Figs. 7A-7E. The hol der 118 can be
easily renoved- or taken out fromthe fixed base w thout changi ng-the
di anond's orientation. A holder 118 is sel ected based on the di anond
size to be processed in the machine, witp various hol ders -~ avai | abl e
for differing sized stones. The di anond can be easily placed in or renoved
fromthe 30 hol der and can be externally adjusted to bring the correct
part of the girdle to face the canera. The di anond hol der is
based on a &iffefenfceotorstinavesi a hbasdrenent ofdthe Yit error rikRe.

i amond Coel Gldindl AbEOREA s LIS R 'PRIRIIGARET S hEE
PCr TUS96/ 18mi®8, or erroneous, a full speech frame is,-so-called bad frame34-

oo et | DLk 292 L | Beah ety L DakckRe (AT RGIRS MO
hol der 118 ‘check) | is tspegified -‘pmaﬁéel%slﬁntetpmendatnon 05.05.t h®htushl e or
the girdle hdidCh dePbcBRapelickrbn &Eﬁobﬁﬂil(%ljdiﬂf?dﬂ WL ignat e

hol der provi des two adj ust mant to correc
cases so t Whichnds 3 Eﬁé&“&’eme”c% oFhe neit gEForamate 2BER) aini the

screen 139 ébaiw&@eh%dtﬂmd 29 é&uamizhhersaibréhgnal aﬂxf' e¥%8{8
surface is in fﬁc‘éi there are sjustnments and

i ti r ou
recise 108 wBich 18I fafes HaEick anATTes has peeweredin g (Soeerd,
about the qaMislocks ddthér doftowdlues canldlisv Henfed CaCRbRY €ned
manual | y, % ough an automated or nechani zed rotation is al so
possi bl e. ?"f)'ugh adj ust rrent 106 has 16 rot atlonal steps, while the fine
adjustnent 104 is 10 o "Al of the -above adjustnents

f the d h b d f th
st bi ng. ik 3P uéé‘%%d%#’%?%l B6805 DR T e pron® i dind LY o
i nsertion Aeceder lfadid he ERreanl decolsy 17 dpeepivdframe byngpsectabl i ng
access t0 @daddlevia a soFd B%E‘EE‘”EOEK’EQE&OW InQa?x%elQandrh&hé{:f gfxéh()l der

118 is inseted into he ncthine, g;rrectlon VI Sua
f eedback 15’9”-??8?@@’!3%??‘§Sa%ﬁ| preferably a statephyag:bg.mq sﬂ;a‘tovisjed

with a rands feméwlﬂxﬁtﬁmwﬁw,slana idd urg &aészt%hﬁﬁiﬁe foe é@ﬁl

axs, for ex%g |§|Ilumna vahthared LE ich is use ff%

vi ewi ng poP%hethe 1PnS| QL 130, RERSSRY ¢ P'BXF“FZ@&’G s) AcFAmplete | n
OL de[) tE psguméusgbfcnaceavtedbspm fimes is e(ffwﬁélald ag ; é}!é&dﬂ e and
t he backgr thr 0 - re_provided, around, t he

micr oscopea%%gﬁ{]\ﬁ 1 ﬁ #%%egatﬁ??ﬁgvé\lﬁr §| SCR S1gHAF { kPe@ SRS Each
si de- - repriddustiicmomunitods 30 the mobhileestptiohree LEDs. Further, two
mniature arc | anps 40 ae provided to illum nate the vvorkpl ece 11

fromthe bottom This lower illunination is useful, e.g., for
obser vi ng Brﬁ?r%léﬁﬂdnéﬁrik Ret A% SOREsOthernsoft value daaletﬂmcs)lazarrer a

28. T hah d | fo th
also B8 @@Hiijed heh %elgz?eé%i%éfysiag Jei Fﬁgr t,ﬁil,n |Ode e-

e Rl Ehls L At anat & i, speachoAegpdar 17 and theed |
bal |- 11 ppog B he o F%Ftp“‘*éfﬁ%@ﬁﬁmﬁé‘&éﬁ he
bal ot PPed RIS Bna. moe, akEUgath B b B il R0,
engagi ng cmnemvadnbpeedsmmﬁsthﬂmthakduhibwwnﬂaeobﬁﬂﬁmwﬁdth
befor 6. gotie A26radaiR Rrblle 6atbaPBECery, B0k hdtanc °18 s chown in
Figs. 7A-7E. The operator can )
The purpose of the present invention is to improve the speech
quality by using quality measures other than a CRC flag, to be
used when the CRC flag does not indicate an error, and by
making a soft frame masking by interpolation of speech frame
data.
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hold the unit with one hand, normally the left hand, and insert the hol der
into the slot. Wth the sanme hand the operator can nake all the
adj ustments while nonitoring the video scree and operating the
nouse” or keyboard with his right hand. The hol der 18 position in the slot
IS WO 97/ 25177

PCT/ US96/ 18448 - 35-
very wel | -defined and the hoI der can be taken out and reinserted with the
di anond 13 a he _sa posi ti on. Wien taken
out, the ho?ﬁ%?‘cffg’yhag% c§g kngc#g'%é €a \rrrﬁﬁ ésqsth&%QiPYsuﬁ%rted

by the slidfolleéwing fhmuﬂ.aneons 40 mm out ofthemachine. In this

Por the usePE(B)cncEEMcE®d Y0 q(fEPRLEF, gagngh © ¢ W ihout ned
stone 11 i sPH69)t isn&dehintiespediaked Paramdtevuoi preskat tframentPso AXi S
s "PFURENIS R inteRpolaidian Ainkeibhe FA73) % feph}uhf;, DG 118

i s made of stee tact points are’t M ch
supports t hEraeal &r Parapptegsawbaie indsathe iframe numbeso jmhi-dh 4@ .esses on

the tabl e tgygy dishnedpality RedsibercrorhthelpRueauRt2bheL] Y6 {de 10
table to the Sy m"retr%‘gxrs 0 tholgi&‘ , assures cor

posi ti oni ngtRe t‘FP‘F%%% tpa(x@meter h ?é'resr?é&'m qaﬁ‘ealppefémle‘ﬂ(o) is

a]r aggerrent]I tltér@ealsityanéﬁhsxliuéé daﬁsw ﬁu‘ﬁ@ﬁonﬁsﬂetfhsovyﬁ@ functiord ange
of di anon z e a oLt .an e whic

center and P}i‘l(ai cant}:[ﬁ RYn%Xagr tqé nﬁg?ﬁ tfé néﬂﬂ‘%ﬁ%?}‘beaﬁés%d to

acconmodat presentlifvwentiahigaot limited to a parti@anef dhtelrpolatdey 1 ed
to make th%‘ﬁe&;?oﬁnd inscribing tinmes approximately equal, so 15 t hat

the machine’1s”arways busy inscribing. Thus, further inprovenents in setup
time wll not | mprove throughput Therefore a set of stone hol der s

i i dedy dd I d f
| mstr bi ng SRR TTar thodhs THE vecREabdrion, de, BRALTMP 1RkE-peTotion
cont i nuous IBANGHEOR eRR RS éiiéfegexrert%different paramet@ysnes It ¢s,
preal | gned raeobape 5 pIbesBRar hat, e PN Ny iRe i HR0ERR 881128

renoves t he hol de an |nscr|&g§§l stone and I nserts r epar e
with a st ofEV&F Paramete%é&# feFeBE agpﬁ%ntéonagamtimr ‘B4 of
the di anoneisad ihetheptesenthapplication the expPELHTDH #Eie{raﬂﬂledance
of the videg inmagin tem gn ad%é‘} | on. operat or rrust SO
i nput or- d@ﬁ%tﬂeg?ﬁ&??ﬁ?f‘ ?rée?? GRSosTe FErocess ckhabrignced.
During thequantitizedcangtsent fhemopheatbramt@é@%tﬂ?esi'@!ﬂéi@%gm the
previ ousl y e I Gener al | | ar ge nunper of
hol der s vm gflggg&réef l}?’ke o%gﬁ'u%rd P%%?s ﬁﬁgvp-ﬁggrqﬁyéﬁeaters d SyReemi s
al ways buspf qualitmmesuseardwo dother paranetetrcand [thd n&thbhl esn
oper ation j uct

be ogt&mzzeﬁ §i-§te ¥t ehldd] Ea%e%% n?g{]%d 0 P ﬁ%l der s

maxi num a sec oper at o sist In
and/ or def PH ﬁ@’rPﬁ'erFﬁgﬁﬁnfﬁ 1&#%%%#01‘ a2 parameter orMaLreednstmes are

hel d by a geldigighbd vhhdbe Ried idcebajuniitdls d

that sonme o girdle 12 st be E ggsed ggrﬂj?ﬁgal %ggliﬁo%oggs% to
take pl ace™ th?é’ gr exanpl Pley R grate Bac BFo?FdGESW-' ednhlateriean
"cl aws" 125e\/\/clombiamd withpthéd methodosed by pressing a "trigger"
112. "The claws 120 are spring |loaded in the closed position. The claws

120 grasp around the girdle 12 (between prongs of the setting) and press
the tabl e Fhei kntexpolation can result in a reconstruction value for the

parameter Pi(0) that can be used directly by the speech
decoder, for example, when the speech decoder is located at
the base station. The interpolation can also result in a
codeword for the parameter, which needs to be decoded and
reconstructed to the parameter value in the speech decoder.
This is used if the error concealment algorithm and the speech
decoder are separated apart by a communication channel ., for
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flat surface 138 upon release of the trigger 112. The flat surface 138 is
per pendi cul ar to the genst one centoal axis. The hol der 119 design
t hus assures that the genstone 11 is centered and held firmy, and

allows the stone to be rotated to a desired |oation for an inscription.
Since a nounted stone is held in an opposite manner from an unnounted
stone, the examplescrwlpenotthdi rspeech decodefreri®| Jyooatsdeat EThimobieer sal

I's acconpl i " q[m| 1.1 R t o r t 4 n this
case, the i%gg‘gﬁ‘){e%:)n&r%ay fe‘n? \r%%qu#: gg (\l/\%stcﬁ t%gdigfs]%r gﬁ%\ %@t‘({){esas}n{]ent

commenci ng algeritan Gsgemplayedontt theibrle ightabhonude in reverse order.
In order to facilitate the followi ng of the inscription process by

t he human operator, the inscription preferably proceeds fromthe
"begi nni ng" INakkie tsRNe way,shhealees Usad RY thecinkerrelatian famckjon the

graphi c usepii(§hergesf, (d)cend §(8fddn 0@ eltReP PEESASErYEE SO VYR L
t he stone may al so be sel ect|v§I_¥,| nverted, so that the apparent
ori ent at i on©O8f CPREWErBRe iThe IRberRetatinR tunction ghep takes qaxe o

umount ed i nghei @btoaingeandi PESonstitietioNEif the values are BiAeARGR!Or
will always_ ' OK: th .F‘rocess beiire Irag%e% ﬁ.peration. He will either see
the conpl et‘@hﬁngﬁFPgt" Bt TRt tExd 21OWURn the video directly on
the girdle. 15 When the inscription is conpleted the operator can
j udge (even f | : fs LNSCLl Pt i ccessful .
Even af tor ThachrietPERREEEY sunepiof MlC1EhaE bSAERELhAR:'Sr TiReRES

hol der, wi | Xnr&her Adineasxsase the interpotatednvalne dseratldneaancomsose
to repeat t : | PR 0 teheineof J{._Lg}%er tinmes
he w shes tg'fn%gho]pi f:’g?%)‘% gg@ﬁﬁg&% Qﬁd.bir%g%?%t i onnfés)pper orne 'prlglg‘re to
renoval of VAdéghtanokl themlineadwn gepbingtipm are mantxalles by nthebe

repeat ed ifgigeeeyh¥asiPEnbALS i BE1OW iS tHeAinkatt T it {die shbdg0
screen even beforeée cleanjng the ink/graphite fromthe stone. Even

with the preferred 20Q.tines r?@fi i an: inscription will have
to be extrenely | ong gﬁr(gl)d'ér i ﬁ%’eeﬂdﬂ W*\ﬁ(sq)ol e on the screen.
AUTHENTI CATI ON Where a wor kpi ece bears a marking, it may be
desired to wititsnthhe weixglerfohete framerk whereimtNeals ithe hambexasygl e

according t o] t I C L sEhg. . e . wWorkpiece is
vi ewed undeé) r%géﬁ{’% [ %\%%P%% 'f%gr 'eagﬁ%aru%l#gs sp%ésg%? ?hg?%%‘ﬁli%f o%'hgﬁe :
aut hent i cat qealptycoessprementsgé0)beast two options. First the markings

may be encrypted, $ = @ thus procesgedyth a key 183, e.g., a
public key. \Were thewact uamsggfacteri st?gs gf' ¥ . the stone formthe

encrypt ed nésdajdy the sumofithe wededde 18 conpared to the actual 30
characteristics of theyworkpiece 184. Thus, the authenticity may be
deternmined. AlternategyM wj =1 the markings may include a code which
identifies the workpigee, allowi ng retrieval of I nformati on

rel ating t ool e WOLKPL oS a1 fedp! ARG oTHEL SR A0S 1l nd QL ESni L
depend on, be a function of, the previous parameters Pi(j) and
previous quality measures q(3j).

The function used to calculate the weights from the quality
measurement can be a step function. A step function is
easily implementéd as a table lookup, like a quantization
process. An example can be given with two weights w0 and w-1.
w0 is the weight for the present frame parameter and w-1 is
the weight for the previous frame parameter. w-1 = 1 - w0,
where the function wo0(g{0)) is shown in Fig. 3.
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-37:  characterizing information. In a second enbodi nent, al so shown
in Fig. 12, the authentication process involves a renote system Therefore,
the markings are transmitted to a central system 182. The characteristics
of the workpiece are read or extracted 185 and also transmitted to the
central system 186. The central systemtpgn authenticates the marking and
the characteristics 187, for exanpl e against a stored database of
characteristics of marked workpi eces. The authentication result is then
transmtted to the renote site 188. ENCRYPTI ON A di anond 200, as
shown in Fi gThé3tabhetodkup Erocessiis implegedtied Bygstdding shar dnpeed

with a nunbe shdentlfj | : I f eat ur.e The di anpnd
200, for exaﬁ%?%,lhgsa%é%%?gééges?%ﬁjés%glagﬁléggg& gé-gg'r égg iﬁ?aﬁs?&a th
two identifieeighi@&swQ(Q) -q0e4 i (WiD(Q) 2000haw04 43l .6) .naRhegsaleostatben on
the girdle ZgﬁncESSn”Y kXS iﬂﬁié&ﬁ’@n@@d%ﬁ " logo 202, forned as

0

characters, a . trademark registration synb 203, a serial nunber in Arabic
numeral s 204, a one di A8&si onal bar code 205, a two di nensional code 206, a
set of visible dinensi BHEFErE£@) eNc®s B®9, and single ablation spots

208, 210 havi ng defined | d¢®%%ns, For nost purposes, the logo identifies
the series of nmarki ng,"’Wn’I‘I‘é0 h‘é]‘%eri al nunber is used to identify the

di anond 200. 1A rewe ddindad easedehéwéighti CADEURAEIBN RsVa Y rfs A5¢n 205
allows, for e 8:rH)I e, _hi, ar¥ L nf or mat .op to _be.eggoded and, retrieved from

t he di amond ‘2% ; el'ﬁ?aﬁxﬁgyd RBRYFEHEN S 582 JLRLPAFI BY (QRRE $RICUS RARRING f or
readi ng, and allows high density data encoding. The visible dinensional

ref erences | o " 3 i cle dist anc rqvi din

addi ti onal gﬁir gk‘?e\r/%’éﬁnﬁpc]g o‘??‘ﬁghdi aanniﬁggg]osgfs%‘?%hf%'%éogljsgﬂa?&aﬁﬁgqﬁel y
define the diermedtlpOredéived nparazmeteri ands perce? Ehe We iglet v equadly e,
and may thusy requi ge R C gl 40 t Re ntication of
t hese spot sslrr'y(.?'r eqtzﬁ rlgavff‘éan];ﬁ%sﬁgﬁ)o? %?Are?%clai? F’o?égmf%%fg%gﬁi %h@t B¢ by

i nspecti on ofeighlliimeer 2o0zerpe iR Ibelvean therweiaghbdl is increashd iimed
physi cal- relgd HE O f?@a@' Y/ ' ' Lfficult.
Fig. 13B shoﬁéﬁ?ﬁor e ,cfgt gibl' ?ﬁg ypi %g? ?ﬁngggr%eg‘r:]gic%%g?gggﬁe \?\i'}éﬁjeé npl e

bi nary modied iqﬁ;iﬁhﬁé’-’i}he presence 213 or- absence 214 of an abl ation at
a coordinate 211, 212 |ocation defines the data pattern. On the ot her

Spaced di scaht PHISEY! FeLakert | iks A | SBE! HLo% 0 Camnie LrRek: AvRsTdde

partial outl|{imyidakraR) this £2ighity cadculertidn ek Baledmbiriar kA ¢he

bt 1 e may "adit incRidf (ke X ke TIEEILEL ARD)Y Bh WReita Saee;®

PCT/ US96/ 1844% weight calculation is only used when the binary flag
indicates a correctly received parameter. In the second cése
the weight function can be used when the i;uality measure is
above a certain threshold. Below the threshold the binary
flag overrides the weight calculation. This can also be
implemented as a shift to the right of the step function in
Fig. 3. In that case the decision values qj = gjok + s(flaqg),
where gjok is the same as in Fig. 3 and s(fl—ag) = shift value
> 0 when flag=1l and s(flag)=0 when flag=0. This means that
when the CRC flag detects an error, i.e., CRC flag = 1, the
quality measure for the parameter needs to be larger to result
in the same weighting.

The quality measure can either be a single parameter or a com-
bination of different parameters. The important aspect is the
precision of the measure and a high correspondence (cor-
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- 38- pattern i nposed may be greater in anplitude than the noise, or
a diffential encodi ng techni que enpl oyed so that the noise is
conpensat ed. Thus, an array of spots 223 on ' general ly coordinate
221, - 222 positions, with the exact postjons 225 nodul ated according to

a pattern 225. In this case, w thout know edge of the nodul ati on schene it
woul d be difficult 5 to read the code, thus naking it difficult to copy

the code. Further, to the extent that the noi se anplitude is near
the appar E‘{!élétgaﬁb saa&eéﬂdeheamsaauragawstw pepbabdliity oEr gripbgl

preci sion. Ther e _has .t hus 9 hown and.desgribed ?ovel
recept acl cBh@n@uadidly ReAgYLe (Fafi, &g V2 KBi EBELFIF TPy sE8Fs and
reat ed daté\h@ﬁﬁéckshbfhthal framegl Ifdhesepfrats padanevent ages @@ forsought
t heref or. % chan Sa nodi fications, variations, conbinations,

subconbi na¥1B@Le paran E#%S ot her uses and applications of the subject

I nvention will, however, becone apparent to those skilled in the art

arter conspderiagihg' as %ES%%BH: C e &) d dues Aﬁ?aew 2eeQEANeDER) a

whi ch di sct®sE° pre erre nt's t her eof such changes,
mofi fi cat i mesyalanetwooksan be usedi ag Hdscleseddd sppPeRSingnBakAnrth do

not depa” fghaéﬁoﬁpsfkt @@ﬂo?@oﬁésoinahfs'é‘ﬂ@@ﬁ'm By, 2ar Qndeﬁaed to
be covere I nvent i on, chis to be | ed onlz_ gxthe am;
whi ch casef difSprent soft values are app {ed o °th put of

REPLIA‘CENESH %ETnetwork that 1s trained to form single quality measﬁQe- V\hat
is clainme

L_en mcr0|nscr|b|n tem
gemnst one, %%%Frm'lmf soft J.nformaglog Eégérc%’h é’regysfgu?ﬁ et 5&’@5 €3 a
genst one VR&KEPhECehdBIbEXR NOTS st equahttyvmneﬁmesalexaepessth&) wakvest ed
wor kpi ece;

s . k cal f
the Tacer BhbPEhisdnades pEEHhER, WS Gleal BRRISIGRALCLerRaEgY M Om
directing éstﬂmhuedsqmdsaeseerenm gyra;h:;co aie'@gilr ekeyel t Bot ARG hlags

wor kpi ece, gm?ﬂééﬁgegf &?.E E:\Akeéﬁﬁﬁ’x atent a?pl.tcatfan' g0, ”98759§egh§°r

generatin pl ece fromat 1east one vantage pol nf
an input farertbei V@G filadi (BVFAsTr Gégisas; verification °°1arpf==6€éi;sor for

control I i ng,gal &&{-Siqiéilesraﬁaéﬁ-&ﬁ% Qﬁéé‘séxﬁ&ﬂé&%dfﬁé rate.08gmand

sai d imagi ng-s to selectivel é ener mar Kin gﬂ said

i nstructi o€ Bhesa Hﬁéﬂéﬁe?ﬁ’f-n'éﬂl o% &nH ole fra e O&NRersr aje

system goaaklsilbla éélﬂaﬁ Bﬁal bit V6 the fhamest mumsofafﬁ?aés ehateétei ng

i mages of a plurality o ces e [pef

mi cr oi nscrYa+Ag §9§t%‘|‘ﬁ é’égﬁﬁr’hget GoRPARSd; tomﬁ%ﬂ 38 s’gﬁi"ea%%ft valde
for a parameter or a sét of parameters. This combination can
be calculated as weighted linear combination shown below.

B-1
q(0) = Sgﬂow(i) *gb (1)

Where q(0) is the single parameter soft value, B is the number
of bits in the parameter, w(i) are the weights for each single
bit soft and gb(i) are the single bit soft values. The
weights in the combination are used to reflect the importance
in the aspect of quality of each bit in the parameter and how
much they contribute to the final parameter value.

The parameters, for which this error concealment technique is
useful, need to have some correlation between successive
frames or subblocks of the frame. The method can be used for
any type of speech coding technique. A CELP (Code Excited
Linear Predictive) codec as in the EIA Interim Standard 54 can
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|'aser. energy source conprises a sem conductor diode excited Q sw tched
neodyni um | aser’. 3. The | aser energy m croinscribing system
according to claim?2, wherein said |aser energy sourceis a Nd: YLF | aser
energy source with an internal harnonic ggnverter having an output at 530

nm 4. The | aser energy m croinscribing systemaccording to
claim1, further conprising a power supply for said | aser energy source.
5. The | aser energy m croinscribing systemaccording to claim1, further

conprising Bechsed asfan exgnply.suPwsicha wder awhlgnefgyrsegﬁggalsai d
gﬂrzgg)lnﬁgvmr kﬁgeggch &ut 'Qﬂn %és &84 fgi'q:h%[)%&%me e Sétr%@ pafame%er, the
5. The | BBer (&disvepr rPredictionbCodingst parametersy LIK ¢giongl, Tétumt her

h f
com 15110 B-BQUES (BIFFb:LOEca2h dng thESinGUELaX S OUEBCANLE TS |
wor kpi ece nfuamengneygy cand $liel LPC parapgtersl argsusuallyi updatedteveryreans

and said pog‘fn Am8URRd ‘hende the interpdlation E'&‘E:Hr?ftﬁi eggr %ed over

m Cr oi nscri sstemaccor I Ng to clfarm 1, furt nprising a
chassis for sucgsas}vsu§samssng A singlss anaémgyiemr@a f%itbegﬁmermr

wor kpi ece alxt?%é&éﬁﬁe?;%é?”&aéﬁ'ﬁhﬁﬁié@éi’ aystReedaddifatpi & cg]é‘é?é' ng
means, said direc Qsiti Oml%é t he. wor kpiece wth respect
I

e
to sai d challgLPCDP a%-ametev- 1nterp85. %m“T‘Fé“ ae AT ABY eRa in ng
system accogdthg 49 geflackiosheteeffidients, loggea‘ibanerﬂ@ﬁé' €Cline

rount 119 SYEASILERTL 550 Aclued HedbRla g iRl e el g oy
LTP predictor parameters and codebook gains are usually
updated every subbloék of the frame (e.g., four subblocks).
In this case, the interpolation is performed for successive
subblocks and for this a single quality measure for the
subblock or quality measures for each parameter is needed in
the weighting calculation.

One way to implement the bad frame masking technique is to
combine it with a state machine with eight states, that is
illustrated in Fig. 4. The state is updated every frame. A
specific implementation of the present invention will now be
explained in connection with Figs. 4 and §, where the inven-
tion is implemented in a state machine.

The normal state is state 0. When the received information is
considered as bad, i.e., (1) the CRC checksun is not correct,
or (2) the soft quality value is lower than a threshold Qi
(see Fig. 5), or (3) the frame consists of FACCH data,
the state machine moves to the next state. . As used in the
present application, the expression quality value means a
measurement that reflects the received quality of a block,
parameter or bit. If the soft quality value is higher than Q1
but lower than Q3 the incoming frame data is interpolated with
the last accepted frame (see Fig. 5). However, the inter-
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9. .The | aser energy mcroinscribing systemaccording to claim1, wherein
t he genstone 15 wor kpi ece is a cut dianond. 10. The
| aser energy microinscibing systemaccording to claiml, wherein said
optical system conprises a beam expanderi4a dichroic mrror and a focusing

| ens. 11.  The laser. energy mcroinscribing system
according to claiml1, wherein said directing nmeans conprises a
transl atabl e stage having at | east three axes of novenent. 20

12. The Padatedn&xgpenilsr siansckdered aysgendaandr sheg speedhmibedoder
wherein sai demains in £ta€&toNg mean is controlled to produce a set of
partially overlapping irradiated areas from sai d | aser energy
sour ce. 13. The | aser energy m croinscribing system

accordi ng tgfclaalg"aéd iﬂ?@ﬁ@l mssa:léi:e.wed aftakr aclide FBaRS, | tneOUdAd ed
to produce a 25

t d ,of tially
over | appi ng® FFS&BFa’F% &ﬁ’IF% t@ﬂ’l%%'d" %&%rg g%(ra?‘la‘?agﬁﬁﬁcﬁ° the next

-41- - state. 14. The | aser energy mcroinscribing systemaccording to
claiml1, wherein said directing neans is controlled to be at rest
during a laser pulse or said |aser energy sour ce.

15. The Ifissixeconpecutive rEranesnhaves bemac;mnsﬁdqé@ asabadlthe

wher ei n sai t ri ncIu n
| east a por%ton ol? {:ﬁfﬂér%;?%csge%ﬁgr@ %%@l ng coaX| a WI q'1 gst a
portion of eneaf¥ameimust hovie bgese consideradasr gend.gy source

I nci dent on the workpi ece. 16. The | aser energy
m cr oi nscri bi ng system according to claim1, wherein said I magi ng
syst em conpP+5 %rﬁﬂtoﬁﬁtéapspa’cll’ﬁl keken dppandington whvichorstate hshe

wor kpi ece apslcHfne is ldgi:ng perpendicular to at |least a portion of an axis
of a laser pulse of said |aser energy source incident on the

wor kpi ece.
In state 0 no actions are taken.

In state 1 the received frame parameters (RC and LPC1-LPC10)
are replaced by the previous, good frame's parameters.

The same action is taken in state 2 as in staté 1.

In state 3 the replacement of frame parameters is done again.
Also, the value of RO is decreased by 2, which results in a 4
dB attenuation of the frame energy.

In state 4 the replacement is done again, and RO is decfeased
again by 2.

The same actions are taken in state 5 as in state 4. In state
6 RO is set to the value 0 which means that no speech signal is
heard.

In state 7 RO is still set to 0.

As mentioned above, the state machine of Fig. 4 is only a
representation of a specific implementation of the present

This is the replacement sheet
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17. - The laser energy mcroinscribing systemaccording to claim 1,

wherein said i magi ng system conprises a first optical path
including at | east a portion of the workpiece and bei ng coaxi al
with at least a portion of an axis of a khaser pulse of said | aser
energy source 15 incident on the workpi ece and a second optical path

i ncl udi ng said portion of the workpiece and bei ng perpendicular to
said axis of said |aser pulse. 18. The | aser energy

MOCT O NSCT i PhO@nEdTns Maded At éQeﬁfahﬁbént‘i’@ﬁ{ 9 1 dimited £6RAEN
system conpriseg an electighlc | magi ng deyi ce for transm tting 1mag
i nf or mat i onSPBEiguration; lﬂ'ﬁi’@s’gﬁﬁ ’Szf-"@spr dcé§§05-cont rol I'i ng sal d

dlrectlng means further based on said |nage i nformation.

whercin sai §hite ERE' HRebiBr Hela fet g%#fir%ﬁ" h s iR terRadeen-on

whi ch an oubpdimehts3i dt isl &eebe understumiertgya‘smﬁézemﬁds R LEmthapeough

Syst em acoobRERQised aze words of deflripribiraingt EREROVIALERRI SR and' M
mar ki ng i nsthatt cbangesnpaysbe mader widdein dierpurview of the append&l
The laser e@fé@ﬁs%ﬁﬂbﬁé‘ﬁéﬁé?? Rd $£h Q:‘fx‘éof:ghﬁgsé(ggﬁ p | Célir}i’” gl&sal d

i nput for recelving mar tlons conpri ses

t ransducer .invention in 1ts broadest aspects. The
| aser energy rnicroinscribing systemaccording to cIa|n11, mhereln sald

i nput for receiving marking instructions conprises an input for receiving
information relating to a quality of the workpiece. 23. The

| aser energy microinscribing systemaccording to claiml,.wherein said

i nput for receiving marking insructions conprises an sensor for
automatically deteterm ning a characteristic of the workpiece. 24.
The | aser energy mcroinscribing systemaccording to claim1, further
conprising a tel econmunications |ink, wherein said storage system conpri ses
a renote el ectroni ¢ dat abase.
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25. .The Taser energy mcroi nscri'bi ng system according to claim1l1, wherein

sai d eives inmage information for storagefromsald

I magi n tlﬂlﬂﬂmﬂm“ﬂm”m The | aser energy micronscribing system
‘according to ¢l aPm &, wher el n said stordge systemstores information
relating to images of wor kpi eces i-n conjunction with information relati ng
to said marking instructions. 27. The | aser energy

m croi nscri bing systemaccording to claiml, further conprising an input
for receivi GRAIMSY mation relating to an i'mage of a workpi ece and neans:
for conpari g@ qadgi:ermne a relation between said information relating to
t he workpi ece an(? sai d stored information. ' 28. The | aser
energy mcroinscribing systemaccording to ¢l ai m 27, further conpri si ng

an out put i gdi canllﬂ@tx%dafael ahhaRChAEWANR (e MK £CE éﬁ’tdsééeéﬁd |
I nformati on. The | aser energy m croinpscribing syst
accor di ng { STame A %éiafﬁi%"dlsd’ %B@f ‘il LRTRERLDG IR nﬁ?%?léh&dal d

i Magi ng syspa¥ameter of the pPesdhe Bm&herﬁramé,mm{ﬁw%mﬁ{@eéyﬁﬁém
according to,_claimZl, further conprising an i nput

I nformation i*d i magi ng systemrelating to an i mage of the

wor kpi ece and nealetdmmimionpaai qgaialtgv nechie/ eand ndosBlldctied Sh Saméter
mar ki ng

43 valax tf(‘)arzjegﬁE %r&n% FChdg PR ne a correspondence .of the
wor kpi ece mar ked de\terminmmc%oquahé&mwai%u andnaksed ected |pArametatt h

any stored {508t leas}'il one first pro’évz.?ug r‘%éééﬁrffafég%nd

ni croinscribing system accor Taifn 1 conprt si ng
neans for conpar iGid-<3diak k‘m@ W\%@FH@%PBR@ PRERNSEEY Qfortie ipresent i on,

ocor dance. SPeRCRcfRaRe AEERNAIP IR DA ORI ICuib oA BhaE R (ds
i nformat i On{neast the qualit %’ value and the selected parameter value of

the present speech frame and the first previous speech frame.

2. A method according to claim 1 which further includes the
step of determining a quality value and a selected parameter
value for at least one other previous speech frame.

3. A method according to claim 1 wherein the interpolation-
function is a linear funct:l.on.

4. A method accord:mg to claim 3 wherein the linear inter-
- polation function includes at least one weight which is a
function of the quality value. :

5. A method according to claim 4 wherein the weight is
calculated from a step function that is implemented with a
" lookup table.

6. A method according to claim 1 wherein the interpolation
function is a non-linear function.

7. A method according to claim 6 wherein the non-linear
function includes at least one weight which is a function of
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—_
.The | aser energy m croinscribing systemaccording to claiml, V\,herel n

sal d num"“"lslﬂ"’ﬂ anal yzes said marking instructions ‘and sai d stored
i nfor mﬁmvel y controls said directing nmeans based on

said analysid " 18 33. A hod of microinscribing a

genst one workpi ece with |aser energy fronTa | aser energy source,
focused by an optical systemon the workpiece, conprising the steps of.
nmounting a wor kpi ece in a nmounting system directing

t he focused t t f rkpi.ece:
E{)l alle Qal%f"ggig gﬁdﬁ% ¥eu8lof hc.%elwg:r}w:.o%s speech

i magi ng the wor rom at e vaNht age pol nt
recei ving mef%@®Ry i nstructions as at |east one input;
controlling the directing of the focused |aser energy based on the narking .

i nstructions and the i magi ng, to selectjvely generate a marki ng based on
said, instrifetidnhde ccording to claim’ 1 wherginpgheniptexpodation

defi ni-ng 'W‘?ﬂ.ﬁfcﬁfoﬁi RUrémplyyel "WhkrRidiPRinction with reconstragtiol!®
met hod according to claim 33, wherein the | aser energy source conprises a
20 sem c‘@n’d&ﬂ‘or di ode excited Q switched neodyni um | aser.

35. The nethod according to claim 34, wherein the laser is a Nd: YLF | aser

havi ng 2 | n ernal har n| c co erte an ug of about 530
nm 9. KmelthEdifec i EErla e, bnPerBotation
conpri si ng tthmcdtiem dfs enp&slyted)mmg:cu'i]mnmﬂqn ed¢h 2bdewordd.h respect to
a chasis which is for rlgldly supporting the.laser energy source, the

nounti ng system the optical system and a focused | aser energy
directing syft.emA method according to claim 1 wherein a plurality of

REPLACENMENT p'ﬂi’%
kter r\]ralue dn% Cg%f. g Ierri'gntt:o i terlgog.:?t lv%erfunth%nﬁDﬁﬁFl n g

ern
system corrpl‘itd'é-é-zeﬁ .. fi xed nmenber, a detachabl e nenber and a nounti ng
clanp for fixing the vvorkpi ece to the det achabl e nmenber, further
conpri sing the ste i dl i nki ng §{ he detachab) e nenber to the
fixed membert % Fadlo s %% % ‘gf%'}'ﬁbﬂg Figpals cleampmbsinger ein

t he wor kpi ece i Smaa@enﬁﬁlt%ceivmg signals that are coded into channels:;
means for demodulating the signals received by said
receiver;
means for decoding the channels of the demodulated
signals into speech frames:
means for correcting the information included in the
speech frames; said means for correcting including means for
~ determining a quality value and a selected parameter value for
a present speech frame; means for determining a quality value.
and a selected parameter value for at least one first previous
speech frame; and means for calculating the interpolated
parameter cf the present speech frame using an interpolation
function that utilizes at least the quality value and the
selected parameter value of the present speech. frame and the
first previous speech frame:;
means for decoding éhe speech frame in accordance with
interpolated value calculated by said error correction means;
and '
means for reproducing the signals in accordance with the
decoded speech frames.
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39. TFhe nmethod accordi ng to claim33, wherein the workpiece is a cut

che.opt | IMMAMIMEIRANN s ™™ ™ "Seam expancer. *a"afchrore mrror anc

a focusifig Fens, ¥ursther conprising the ep of expanding an out put
of the | aser energy source with the beam expander, selectively reflecting
at 10 | east a portion of the expanded beamw th the dichroic mrror, and

focusing t ref l,e L e . heamp on LkRiece W th the
f ocusi ng | r;l(:?s'. 2 Ydiflo systeg,’ iﬁglﬁgt hre(?d %%%g?\é\ﬁ%ggflgl%a' HERes

wher ei n t helngpiudes meanse fosodptermining a qualpsurivakperard a sediected c
mrror and roTeTyicns f ot Qe | '

an out put &%ﬁie Pg%g?]gﬁgrgg ig;éljsrge Wi tﬁ%%&%ﬁ%p%{?f?}%??ﬁ%%ﬁ vel y
reflecting at 15 least a portion of the expanded beamw th the dichroic
mrror, foausing rhaibesysebadaguspaded to claim8amABreis WkRhgee-With
the focusing |ens ar}d el et roni cal .ﬁ I magi_ng the workpi ece t hr ough

t he di chroi function is a lineps” fu hod. according to claim
33, further conprising the step of electronicially - | magi ng a

50 “Tnci ddrt BnFousR YaFehrsreoRRipy B c18in 15 wndReinfRa spger® ' ¢
met hod accdntienpdlatdion mection dnclsxies antieddt opet ve idhteohiieh skep
conpri ses GO lsi.00 | at abl e stage along at |east three
axes. @ Qtuh‘&ttioﬂ ogogﬁ.gga&ﬁ‘ﬁfétﬁe?%ggaéccordi ng to claim33, wherein
said controlling the directing step conpri ses generating a set of

partialy ower! agpiagsb’spetahcscabpaink’ €8 b8 in 18he FOShWne FR1gnt.

sour ce.
45. The néshealguiatarnfres a|shep Funghiemdihat ksr inphgmensect withfa
fixing a 1ookupPrthbien of the workpiece with respect to a focal point of
the - laser energy source during ~a | aser pul se. 46.
The net hod according to claim33, wherein said i maging step conprises 5

i magi ng thu.cugha_aradmbisyétentibéﬁwﬂﬂﬂi;nﬂoa\lﬁlhiﬁsn a«méiﬁngi)é if€er- f
wor kpi ece i 00CQaXls .. ith_a ast.a portion of an axis of a
I aser pul sgggPQgﬁ’g‘ * éﬁ'%‘né?g? %%%ﬂrggnﬁﬁa SBHF“EJHP‘- t he wor kpi ece.

17. A radio system according to claim 16 wherein the non-

linear function includes ‘at least one weight which is a
function of the parameter value and 'quality value of the
previous speech frame.

45-

18. A radio system according to claim 11 wherein the inter-
polation function is employed in conjunction with reconstruc-
tion values. . . : '

l19. A radio 5ystém according to claim 11 wherein the inter-
polation function is employed in conjunction with reconstruc-
tion values.

20. A radio system according to claim 11 wherein a plurality

of parameter values and different interpoclation functions are
utilized.
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47. The net hod accor di ng to claim33, wherein said inmging step conpri ses
i magi ng through an optical path including at |east a portion of the

wor kpi ece and being 10 perpendi cular to at |east a portion of an axis of
a |aser pulse of the | aser energy source © incident on the _
wor kpi ece. 48. The net hod according to claim33, wherein
sai d i magi ng step conpri ses irnxﬂmg through a first optical path
including at | east a portion of the workpi ece and bei ng coaxi al

with at least a portion of an axis ofABS pul se of said | aser energy

source 15 i ncident_on_s £& and a second optical path including
sai d portion of thes%?kﬁzgeg CORREC'F %dnf)& @%W‘f& %E%( 0 said axis
of said | aser | se. e t hod o cl.aim
33, further coﬁ%'?l san%MA cel{‘ 1aro?elfe%lh%nn? t?’?_ et 4}1 1619%119 +I?‘<9% ]g ?Ifﬁage
i nf or mat i ametchpctapuopmeesparamahercam:wpbilﬁglonebasadctqmwdﬁn tdualitased

on med S\frd sBGEat Mﬂl”@ﬂlﬁhce thel speech quaﬁ@t uddér "Bid Whannel
accordlngto | aim 33, further co risi %é? r.ecei vin

e
mar ki ng i nSPRYLE PR dompated, ke E ar e r%Pea"-mg Pre"g%‘i‘? voige
met hod accdeith nframesl ai spagificabdy, cthpr |s;:|f|tg telvhrdighie @ff rideeipregent

marking | nfﬁ{%?édi&gsué tha@le(l%?%(eal §,Jé> %aE%%ﬂs dyc rev1ous and %resent

52. The. accor Ing to urther conprising the's
mar ki ng t hErame sparangfeps eceheore hthef e ket e ree eClep t'@he msababylxﬁyt he

wor kpi ece.of error. The resent 1nventlon will 1n|1prove3c13 the masklng of
claim

- 16- di
conpri si ngeY’ﬁ%r%tEBE’pﬁfe‘i e r%ﬁ‘%n%%’i%ﬁ ;ﬁgﬁ?‘grﬁflnﬁn&’zfac%réﬁ%ﬁ’s??'c of
t he wor kpi espeaiall 15 i witent Hehead diievary glettection €hdlacoer wben ctherreeeiverd) '

I nstructi OfSape ig dehclared ag Eb‘e:.ng T%%o@t ho@hécﬁeﬁﬂ?agcéﬂ £18% g}@:@llze

further conprising t onmrunj cati n ormation r ating to

i mages thr%@ﬁ“%t?%lk@cﬁﬁﬁrﬁﬂf@aﬁpgﬁWFh‘Rn%@‘%ﬁ |J.|z,)g:reas1ng the bitrate.

Figure 2
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the information in a renote el ectronic storage database. _
55.  'The nethod according to claim33, further conprising the step of

deriving the stored information fromthe imaging.

56. The nethod according to claim 33, further conprising the step of
storing 10 information relating to i nages of workpieces in conjunction
with information relating to the 1 74marking instructions.

57. The met hod according to claim33, further conprising the steps of
receiving " information relating to an image and determning a

rel ati on between the workpi ece and the - stored information. .

15 58. The nethod according to claim 33, further conprising the steps of
recei ving information relating to an i mage of a workpiece, and
produci ng an out put indicative of a rel ati on between the workpi ece
and said stored information. 59. The nethod according to
claim 33, further conprising the step of conparing i mages received
during said imaging step with previously stored information. 20

60. The net hod according to claim 33, further conprising the steps of
receiving information relating to an i mage of the workpi ece,
conparing the received information Wghel mar ki ng i nstructions
with previously stored informati.on, ‘t et &rm ne a correspondence of the

wor kpi ece marked in accordance with the marki ng instuctions with any stored
i nformation. 61. . The nmet hod according to claim 33,
further conprising the steps of } } } ctions

with previously stored infornati ogysPrsagterm ﬁp‘,ggg P11 esppngenee .o

a resulting workpiece marked in acgprgignde wit ﬁ@ggTwarH41 |4F1”uc i ons
with any stored i nformation| Thel net hod_agcordi ng
to claim33, further conprising fhe stepg of anal §zing the mar ki ng

i nstrucions and previously storgd inforgpti on and sel ectively dontrolling
t he mar ki ng :

@ |3l w2 |4

378 7
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based on said anal ysis. . 63. The met hod according to clalm

33, Wherein said narking conprises a set of lines or spots.

64. - A workpiece, mcroinscribed by the nmethod of claim 33.

65. . A dianond marked in accordance with the nethod of claim 33. 10
66. The net hod according to claim33., wherein at |east one received
i nput conpri ses encrypted i nformation 67. The

met hod according to claim 33, f

er conpr/igsing the steps of extracting
informaton from an i mage of tae kpi ece, encrypting the extracted

i nformation and providing he enctypted information as a received
i nput . 15 68. The net od according to claim33, further

conprising the steps of deternf characteristic of the

wor kpi ece, encrypting an expr efs:
wor kpi ece using a public keg=
provi di ng the encrypted

69. The met hod according to
decrypting the 20 mar ki ng usi
decrypted expression with a char ag
authenticate the marking.
claim 33, further conprising h§&tep
characteristic of the workpi e¢ess

of the determined charact erésqi t‘*ﬁ%
REPLACEMENT SHEET gt S 48

k % - ’ - ’ -
providing the encrypted expredsiR®as f received inpuf; storing
information relating to the charagtewtstic; and '

g a public key and conparing the

teristic of the wor kpi ece, to

‘ 70. The met hod according to

d of: determning a
encr-ypthing an expressi on

e wor kpi ece;

[
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aut hemnti cating the workpi ece based on a description of the marking on a
wor kpi'ece and a determ ned characteristic of the wor kpi ece. 71.
The net hod-according to claim 33, further conprising the steps of
identifying a |l andmark of the workpi ece frominmages obtained during the

i magi ng step; mcroinscribing a marking at a position based on a position
of the identified | andmark; and storing t BOSItlon 72. A

| aser energy microinscribing system conp S|ng a sem_ conduct or
excited Qswitched solid state | aser energy source; a genstone
nounting system allow ng optical access Ico _ m;gnt ed wor kpi ece; an
optical systemfor focusing |aser energy f/&z | aser energy source onto
a genstone; a di spl aceabl e stage for ‘noving sai d genst one nounti ng
systemwith respect to sai &#@ptical systemso that said focused |aser
energy is presented to desirefl positions on said genstone to forma

m croi nscription having a ag némum preci si on, hawi.ng.a.control input, the

m croinscribing systemoperaténg in an environnent subject to vibrations
havi ng potential anplitudddii{
i magi ng systemfor vie n%/% h genstone froma plurality of vantage points;
and arigidfra Jébportlng sarad | aser, said optical system and
said stage in fixed relqg??z to resigt differential rovements of said

| aser, said optical syst nd said stage and increase imunity to

vi brational m salignnmentsgg ofRedatai n the nlnlnun1pre0|5|on ' 73.
The | aser energy m croi nscri bi-rg—systemadee 6 e R 72, wherein-said
| aser energy source-conprises a ‘.‘ c@ﬁdtﬁior&ﬁode excﬂl(@b Q swi tched "
Nd: YLF | aser with a harnoni c converter having an output of about 530nm

74. ‘The | aser energy microinscribing system according to claim72,
further conprising: an i nput for receiving marking
i nstructions; a processor for controlling said di spl aceabl e

stage based on said marking instructions and said i magi ng system to
sel ectively generate a marking based on said instructions and a

predet er m ned program- and ﬁgge system f or
el ectronically storing information rel atl n ges of a plurality of
wor kpi eces. . The | aser energy

ni croi nscri bi ng syst em accéf8iMgLIE cl a| m 72, further

USE NEW PMXA’E TERS (RO, LPC)

o3
INTERPOLATE PARANET ERS (R9, LPC)
Q.80 % NEWPARAN(I) + 0.20 * 0[01%94#(1)
2
INTERPOLATE FARANETERS (R0, LPC)
0.35 % KEWPARAN (1) + 0.65 % OLDPARAN(i)
ar

USE OLD PARANETERS (R0, LPC)
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"conprising a power supply for said | aser energy source.

=

76. _ The laser energy mcroinscribing systemaccording to claim72,

f ur tsher conprising a chassis for rigidly supporting said | aser energy
sourte, said genstone nounting 5 system said optical system and said
di spl aceabl e st age. 77. The | aser energy microinscribing
system according to claim 72, further conpr|5|ng a power supply for
said | aser energy source and a chassis for4/|g|dly supporting sai d

| aser energy source, said genstone nounting system said optical system

sai d di spl aceabl e stage and said power supply. 10 ' 78.

The | aser energy m croinscribing systenlaccordlng to claim72, further
conprising a chassis for rigidly support | aser energy source, said
genst one nounti ng system said opfical syptem and said displaceable
stage, said displaceable stage repofi % the workpiece with
respect to said chassis. The |aser energy

m croi nscri bing system accordi ngto i grein gaid 15 genst one
nounting system conprises a fixed etathabl e yenber and a nounting

clanp for fixing the workpiece to shid dptachabl g menmper.

80. The | aser energy m croinscri SySteem agcordijng to claim 72,
wherein the 20 genst one wor kpi ece i & _a_cut- #di anopd.

81. The |l aser energy mcroinscribing systemaccordingjto claim72 wherein
said . optical system conprises a bpa , adichroic mrror
and a focusing |ens. 82 br ener gy

L .
m croi nscr bi ng systen1accord|ng to clalnw|g aid

transl atabl e stage has at |east three axe

« RECEIVED FRANE CONSIDERED AS 6000

ROO = RO IV STATE 0

%k
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- 50- it 483, The | aser energy mi croi scri b ng system G-z T
according to cIa|m72 wherein said - - transl at.abl e stage i & g rol | ed

to producea,set 0 artlally overla |ng |rrad|ated areas fromg sai d
| aser -energy soul (éip mﬁg CIEAL PROPERPECRCANIZ T er gy

o o oINS B MRS et TG, MR BbeSh o e gy

| aser efstrlgrragiond Baent Classificadon 6 : . 85.- (1) IntkfaStiohsd PEYlicaBEN Giber: WO 95/16315
M croi nsciggg4igysyst em according to cl aun 72, wherein said : | magi ng
system conprises an opt i cal path includi n@smwasﬂmlwntmsn .of  tlhine 1995 (15.0695)
genst o

axis ofen thmshnapwpmmfwﬁ&rd | asPT/SEROLIGY (S0 Designated States: AU. A4 CNORENP. KR) RUDBuropean
wok kpi ece. The Igser ene@‘ﬁﬂ'@ B8 PKpFSAER- 69 <Re i IT. LU.
accor di @W%W?‘”Merb‘?ﬂ‘%l‘?“ou 94) i tems conprises an

optical path including at | east a portion of the genstone workpiece

and bei @g Paeritpbagli cul ar to at | east a port | Publisbdd an axis of a | aser pul se

of 'saifl | aséé26@ner gy Jdrober 1993 (07.12.93) | NS dent & indrecdonst

87. The | aser energy microinscibing system ac%ﬁ?ﬂ Y'i?‘; u%rﬁ"zg'"'"\fﬁﬁ mof '
sai d 15(-,1)”%@@ mMﬁm@ngdﬁk opt Rt I'ng at f’eas ?

a port| on. OSE/SEES-U18175 SRim (SE). wor kpi ece and bei ng coaxial with at

| east & ortlon of an aX| S of Iaser puI sk of said |aser energy

sour ce 1 _I;a\nd a sernnd -optical.path. ..
I ncl udj ng s ,_uu SE, | orig_} ﬁ; ; I - ‘__‘_,_{,J

per pendi cul a&mzi EiSTapdl VA 125309 S-563150l S e(sap'ul S| s to .

| aser gnerg im M@Tnmwmaméf di ngvit-o: I(a) m mﬁve&\mer enpdgﬂi @’2
i magi nP systed? SegesSR: portion of ‘the genfst ofig BRRKRISCEpRR: R Cb yared: S
out put| @f agakd rovsy, H0LTOY; TelefomhuboFQJr”LSﬁ | Sipnsi,Aant , , Linoueh :acPkehne
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(57) Abstract

In 2 TDMA cellular telepbone system, an error concealment method provides parameter interpolation based on soft quality measures
that will enhance the speech quality under bad channel conditions compared to prior methods of repeating previous voice data frames.
Specifically, the soft technique of the present invention uses a weighted combination of previous and present frame parameters, where the
) weighting reflects the probability of eror. The present invention will improve the masking of emrors compared to hard actions based on a |

binagy detection, especially when the binary detection fails or when the received frame is declared as being “good™. The method can also ;
utllize parameter based soft information without increasing the bitrate. —x i
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