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The present invention is directed, in general, to
identification tags and, nore specifically, to a

nmet hod for accommobdati ng code collisions fromnultiple
surface acoustic wave (SAW identification tag
responses. BACKGROUND OF THE j NVENTI ON A nunber of
RAESER1EAEct ronic i dentificati on systens and
devices are presently in use, ranging from ubi quitous
bar code and nagnetic strip systens to silicon chip
radio frequency identification ("RFID') tag systens.
Because bar codes and mmgnetic strips have a very
short effective read range and are usually read one at
atime, seldomw Il the reading of one bar code or
magnetic strip interfere with the readi ng of another.
Al t hough silicon chip based RFID tag systens have a

| onger read range than magnetic strip or bar code
systens, the tags are relativel yexpensive and are not
wi dely used (except for limted applications such as
toll tags and security systens) , which neans nost
such prior art RFID tags will also generally be
individually read with little opportunity for one such
tag to interfere with another. Up to the present tine,
the current state of the art has not addressed the
significant signal collision problem caused by
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tags becone | ess expensive, RFID ta liers
MULTIPLE SURFACE ACOUSTIC WAVE DE IFICATION TAGS

TECHNICAL FIELD OF THE INVENTION

The present invention is directed, in general, to
identification tags and, more specifically, to a wmethod for
accommodating code collisions from multiple surface

acoustic wave (SAW) identification tag responses.
BACKGROUND OF THE INVENTION

A number of different electronic identification
systems and devices are presently in use, ranging Efrom
ubiquitous bar code and magnetic strip systems to silicon
chip radio freguency identification (“RFID”) tag systems.
Because bar codes and magnetic strips have a very short
effective read range and are usually read one at a time,
seldom will the reading of one bar code or magnetic strip
interfere with the reading of another. Although silicon
chip based RFID tag systems have a longer read range than

magnetic strip or bar code systems, the tags are relatively



wor ki ng hard on solving the collision problem Because

of the nature of a sem conductor tag the approach is
wa@oseossst f erent than the approach taken for SAWW/USIYS4/021698

The sem conduct or approach involves a protocol that

limts the nunber of smart tags in a field of view

that respond to an interrogation. The term"smart"

refers to the fact that an individual sem conductor

tag, or group of tags with a comon address code, can

be commanded to respond or notarespond. The situation

is different, however, with respect to identification

t aggpthativar exlasagdeOmstr kage19cousédCc (W@ dtSAWr limited
technol ogy. Because all SAWtags in a field of view .
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tags the problemhas ripened to a point where a
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51 Stguihee2PPRECRE tWhgAcBhAKTDer of SAWtags are
sinultaneouslgglnterrogated, which will occur
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readsaho s8hALLYERYchONG: idntcaW tdy ach AWLAGn problem
responding to the interrogation signal, it is a
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transm ssion of an interrogation pulse to a Targ
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Because each SAWidentification tag on each article
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number of smart tags in a field of view that respond to an

15 interrogation. The term “smart” refers to the fact that an
individual semiconductor tag, or group of tags with a
common address code, can be commanded to respond or not
respond.

The situation is different, however, with respect to

20 identification tags that are based on surface acoustic wave
(SAW) technology. Because all SAW tags in a field of view
always respond a different approach is needed. With the
introduction of inexpensive identification SAW tags the
problem has ripened to a point where a solutibn to signal

25 collisions is required.

The problem is quite apparent when a number of SAW
tags are simultaneously interrogated, which will occur
frequently because SAW technology permits tags to be read
at a relatively long range. With each SAW tag responding

30 to the interrogation signal, it is a certainty that
interference problems will occur. The problem can be
further illustrated by considering the transmission of an

interrogation pulse to a large number of articles, each



to process the mass of signal data to accurately
detect and decode each response and reliably identify

we@ammb/oes3sT cl e. This kind of code collision probdBOSHES4/021698

wel |l as other interference problens caused by so nuch

data being transmtted at one tinme nust be resol ved

before the full potential of SAWidentification tag

technol ogy can be realized. Accordingly, what is

needed in the art is a nethod to acconmopdat e code
collisions caused by sinultanegus responses from

multiple SAWidentification tags.-A- SUMARY OF THE

| NVENTI ONsTowaddreisgietlhe ahbue- shgcidendidethetieacicas, that

of e LQr .art, the,present invention prqvides a, _. ,
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specific. SAWidentification_ tag when such response is
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siredlbnedusly returned. The present invention

provi des a usef nd , _
Accordingly, what is needed in the art is a method to

accommodate code collisions caused by simultaneous

responses from multiple SAW identification tags.



beneficial solution to a perceived probl em of SAW

identification tags always being in the "on" state. By
wheiosgosabt e to effectively discrimnate and i SBAEUS2084/021698

signal fromanong nultiple signals, relatively

I nexpensi ve and robust SAWidentification tags can be

effectively used where other identification

nmet hodol ogi es have proven to be deficient. In one

enbodi nent, the nethod includes focusing an

interrogation pulse to within-a-defined space and,

t hus, reducing the nunber of coded response pul ses

returned. Because fgueMARY O0Rl BHERI ENCOMNSTGter ed,
potential code collisions are reduced with a
correspondi ng reduction in identification response

time. ATBa@ddEééglﬂh@eﬁ%Eb%|@hs@%@%@ﬁ‘Heff@ﬁéﬂ@ﬁﬁ?tof the

invention is provided by an enbodi nent that provides
foP§%@F|ﬁ}qnnﬁhﬁl@ISRﬂHQk#ﬁY¢m%%QWoﬁrpﬁgdéédéﬁ method for
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10tenéeaté§lﬁﬁén9deS@EhylﬁnGWnadaw@mdaﬂes;niﬁwblafcandldates;

cl 83 0(f4 S%dpgfng JLIié§aE}'lgnl’l¥Lﬁ 1% a§Z§W g?ggn'i:(ification tag

auto-parts an ass I's ‘assi gned
phaefiadeuespahse rbllsele tooddgntedponte prgphaltse candidates
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The present invention thus provides a method for
15 identifying a coded response returned by a specific SAW
identification tag when such response is included within a
number of other coded signals being simultaneously
returned. The present invention provides a useful and
beneficial solution to a perceived problem of SAW
20 identification tags always being in the “on” state. By
being able to effectively discriminate and isolate a signal
from among multiple signals, relatively inexpensive and
robust SAW identification tags can be effectively used
where other identification methodologies have proven to be

25 deficient.

In one embodiment, the method includes focusing an
interrogation pulse to within a defined space and, thus,
reducing the number of coded response pulses returned.
Because fewer signals are considered, potential code

30 collisions are reduced with a corresponding reduction in
identification response time.

A particularly beneficial aspect of the present

invention is provided by an embodiment that provides for



el imnated from consi derati on when response pul ses are
processed froma pallet of SAWtagged pharnaceuti cal s.

wo m00s004387 anot her enbodi ment of the invention, P¢ES2004/021698
ti me-domai n separation is based on a hierarchica
order. An aspect of this enbodi nent provides for the
hi erarchical order to be froma general object
classification to a specific object included within
the general object classification. Thus, if certain
SAWidentification tags wth asti me-donmai n separation
are assigned to pallets, another to boxes carried on

pabtetsnganﬂlkﬂﬂdﬂe:aBAWheIdémtiﬁﬂéﬁﬂfbﬂJWtb@e 88468, response
when. boxes are to b t he net hod pr.ovi des
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5nD§hrph@bap£@c@ggﬂh§ate it can be determined if the
process has reached .a correct or jncorrect result.
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t hat can readily use
ellmlnated from con31deratlon when response pulses are

15 processed from a pallet of SAW tagged pharmaceuticals.

In still another embodiment of the invention, the
time-domain separation is based on a hierarchical order.
An aspect of this embodiment provides for the hierarchical
order to be from a general object classification to a

20 specific object included within the general object
classification. Thus, if certain SAW identification tags
with a time-domain separation are assigned to pallets,
another to boxes carried on pallets, and still another to
objects in the boxes, when boxes are to be identified the

25 method provides for the elimination of all response pulses
from pallet tags and object tags.

A particularly useful embodiment provides for error-
checking the SAW tag coded response pulses. By performing
an error-check on the most probable candidate, it can be

30 determined if the process has reached a correct or
incorrect result. Another aspect of the invention provides
for separating, classifying, employing and correlating to

be conducted in a pre-determined sequence, which sequence



di scl osed conception and specific enbodi nent as a
basis for designing or nodifying other structures for

W@ 200608387 out t he sanme purposes of the presentPCT/US2004/021698

i nvention. Those skilled in the art should al so

realize that such equival ent constructions do not

depart fromthe spirit and scope of the

i nventi on. BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore
conpl ete understandi ng of the present invention,

reference is now nade to the fell owi ng descri ptions

taken in conjunction with the acconpanyi ng draw ngs,

i ncavhi lod: mdd EIRES 1ot | dlustided edepenidi@sant tié ieask at hand.

enbodi nent of a SAWidentificatign tag system for .
Cdent i 1) aFEPRIEE B9 REELI DGt PROTSTERGY and alternative
i demdtfireatdDncli@gprasaied mreraach ad it aMbse skilled in
decodingFthe r RE 2 illustrates a

sponse si.gnal; Fl )
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sagtcmrrrm_fd&bhagoﬁodﬂlﬁoldf%mm.frmm&né:llitdngéesfiéﬁ/ﬂures of the
| dent | |cat|ontag co re onses; -
TPt 4 Lnt BRnalSYSt ERS oPered AT T, SARFL dprm the
r eqgiefedthadf f oRUSESadisi BEEEhEgahBAtPBhSE oWkt BkAlaed in
FIGURE 4 illustrates the flow chart

defi ned are?ﬁ %Ef

i | iRt paFed G SF 33 {or PR Bt FAGYE e bRt hont use the
of 41 b€l bswenidrredoiorncenepdatifng 6AHEAEAELESAONS basis for
frommultiple SAWidentification tag coded responses
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FIGURE 1 , illustrated is a representative enbodi nent
of 1} éﬁW@id@ﬂ%iﬁ@@&@ﬂonaﬁﬁﬁ realize that such equivalent

constructions do not depart from the spirit and scope of

the invention.



system 100 for identifying articles 110 by
interrogating a SAWidentification tag 120 | ocated on

weammb/oes3sT cl e 110 and decodi ng the response siPOEUS2000021698
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illustration purposes, a conveyor belt 130 is being
used to transport articles 120 fromone |ocation to
another. This is, of course, but one of a |large nunber
of potential applications where a SAWidentification
tag system 100 can be usefully enpl oyed. The conveyor
belt 130 has an associ ated SAWtag reader 140 for
interrogating SAWtags 120 and identifying the
articles 120 oBRDEReDESCRIBTESNt OF WhHE hDRARYNGS €
attached. An antenna 150, coupled to the SAWtag
reader 140, is positioned to illumnate SAWtags 120

on theIMQ@VQNOﬁob@|tcéﬁ?ﬂéﬂét|uﬁﬂ%&bkbhﬂgn@n of the present
i nterrogation pulse detects refl ected S|gna

catMYiHy Yoded  FESPBRSEs. 1Fhe "O¥deddspotRestife following

tressdt igeibd® thrReSAWH agohfader i 340 wiker ecide ast8Rdhnying
w ||l be decoded. Associated with the SAWtag reader

14F 3T Hat hade 50 where t he response data is

st or ed Frumpossi bl Bfirddey PR at\WRRN eﬁib%‘a%%%%@ of a
and correctLg}decoded each response pulse will reveal

a PHoAeRE bl el v derd ef vt eeMt Hor iperfifyingwerticles by

| deidd ﬂﬂ{%t ag dndp |19@ﬁt:§@1@§t§oﬁp%‘é§' §oRbtbal ®&n each
110. Ide sisten1100 wll work as descri bed

alivel c kv rde % the g‘eesmmﬁcﬁ SOfITRAW

i dent i fgcagp®not ags 20 Al si Mgh banequsly illustrating one
illumpated, each will be excited into returning its

oiRABHERNY @hi guEsthosorfny Rt eIt Mutedee cohdisions
Ca@ﬁbmfﬁﬁléﬁﬁﬂﬁﬂékwVwﬁgﬁ%ffﬂEdegn‘%%gzﬂdaé&lfééﬁﬁﬂﬁ%s,
nunber of articles 120 is illum nat wth an
FIGURE 3 illustrates an antenna system for use with a
SAW tag reader that focuses an interrogation pulse to
within a defined area; and
FIGURE 4 illustrates the flow chart illustrated in
FIGURE 2 incorporating the embodiment of the invention for
accommodating code collisions from multiple SAW

identification tag coded responses by focusing an

interrogation pulse to within a defined area step.



i nterrogation pul se and a SAWtag 120 on each article

120 returns a globally unique coded response pul se.
wMedos/ovd3et r ansmi ssi on of so many signals PCT/US2004/021698

si mul taneously, the SAWtag reader 140 may be

over whel med and encounter difficulty in reliably

processing and identifying the SAWtags 120 and their

associated articles 110. The present invention

addresses this situation and provides a uni que

mul ti pronged solution for resogving such inherent code

collision problens . It should be noted that a

detai | ed descri pti on pETaFARD davdoRTE@aionon tags 120
and SAWidentification tag readers 140 is not set

forth herein. Wth respect to SAWidentification tags

120, rQﬁ@f&£§fh§Slﬂﬁ%%QX1?HQ§at@I@UﬁE P@teﬂﬁlustrated is a
Application Serd al . 624, entitled "Surface

ACERRE ¢ e MeRel Yoleaddaardn Pag #aViMY Edeiiddd @dten tag
Ooé‘}@l%maf@o '\@@Q%rglj@lqgatdm&% I\fE‘_J@)L”(b@C;:Llrllrt‘;‘erroc_:]atJ.ng a

Thereof ," Hartmann, Cinton (Hartmann On

covAMb i Jenisish iRt o R He rixpémqe@n o&n @3chic Grsdicdeed 10 and

hej&h sy Y Feher OEEonde AESGhAPL I 0BoPT i MMt ration urposes,
|dent|f|cat|on tag readers 140 is described in 8e

i rﬁ@@vqamrerlnempm?qocata baiggruged Nep tmr(msnzmgrtlcles 120
ent {4 &dhe Readar; &pre A#kg%éffowmtg 9% CRRAR N-88Whut one

Identlflcatlon Tag and Me of "Use Ther eof,
10 Hap§ nandargel munbes: | ol soteshmsal y\p@@@ogrte@nﬂ twhefre a SAW

' nvc?&éff]lé@@lér{]c Ersg;s?t%r%qe{@d)ncg}ﬁ rbeé aggfﬁll%hgwaloyed.

Turning now to Fl lustrated 1s
| | Thesteenveyponee kol few aof asamstitd@REOW ¢rg reader 140

agf&%”%ﬁgg f%%;%ﬁ %%w ggbgn§26réﬁﬁigﬁgﬂéﬂﬁ§l the articles
entificat code esponses. e 1'l'l"ustrat ed

methddor other articles to which they are attached. An
15 antenna 150, coupled to the SAW tag reader 140, is
positioned to illuminate SAW tags 120 on the conveyor belt

130 by transmitting an interrogation pulse and detects
reflected signals carrying coded responses. The coded
responses are transmitted to the SAW tag readexr 140 where

20 the signal will be decoded. Associated with the SAW tag
reader 140 is a database 160 where the response data is
stored for possible further processing. When processed and
correctly decoded, each response pulse will reveal a
globally unique code related to a specific SAW

25 identification tag 120 located on a specific article 110.
Ideally the system 100 will work as described above.

However, when a large number of SAW identification tags 120

are simultaneously illuminated, each will be excited into
returning its own globally unique response pulse. Such

30 would be the case, for example, where a pallet containing
a large number of articles 120 is illuminated with an
interrogation pulse and a SAW tag 120 on each article 120

returns a globally unique coded response pulse. With the



200 is a layered approach involving a nunber of SAW
tag anti-collision techni ques, each of which

w@onsnodset es to the resolution of collision predl/Esmo4/021698
cumul atively. After the SAWtags are illum nated and
response pul ses detected the nethod comences with a
start step 210. In a tine donmain step 220, the tine
domai n characteristics of the coded response pul ses
fromthe interrogated SAWtagsare used to separate the
probabl e candi dates . Inherentoin the construction of
each SAWtag wll be a tine-domain response
choract®ission dased mamyt isn'r'gnglef sirhelt&ﬁ@@ﬂsleyputt}see SAW tag

cterist N is.a_r

codin T har sult o
hgsn(g% gégarr%a |§ﬁ Bé’{evveenlpﬁg st §n§InCOHBEFr difficulty in
t raakﬂalbbYSpmncehelhgg aalnld itdem triefiieet aiise e%mdtggst h]leo and
response ul se,_.whj ures e di scussed i n detai
gﬁ%}’fnar?r?oﬁﬁleatel\#eagﬁ éS &° pr]oﬁégatliﬁ SJRLSYt q invention
5pueh<3®r@d;©@@ tiie ssustacetabna HAW tagvidlas t § ol_lflﬁjfsﬁjve\g/entnultl_
i me-do t.0. be ,assi di fferent,K groups o o
| BTGRP P S nacF R TSty i Collision
grpﬁ@}sl@ﬁscl asses of objects. In one enbodinent of the

f ticles are based
oo hi B A By ftrec B i o SRR iy B OF SAW

aticﬂdzzh)tui etlcdoi pal d 84s, 1 PN CirkersAw 1@1@3&1@&&&&1@ lt@lgS readers

tiJl another to_objects in . the cartons.
fﬁ?ﬁer st SN héor‘fll‘ig‘enb%ﬁmthe rWJetrlércIPﬁ%Ct to SAW

Orfﬁénwﬂfic@@ﬁ@maiégs992@[Oﬂéﬁeﬁ@ﬁ@éahscﬁégggyymgﬁe to U.S.
grEc))%$ of objects or articles t s fic object

AP %Pé}rﬁreélaéulﬂamlo? ’oéméfsjsq dSurface
CWEb&uéEhé“”Wﬁﬂb adkeatG@ipanenhs f§§g|ﬂ5¥hn Enhanced Data

t rgggt_[‘(ler?ts | gr?c% Mee‘glsoc%s aonfOtO%eerratalré)q'l aa‘tl#fdo a?lﬁltf%c(t%?:aer %"hereof )
15 Hartmann, Clinton S. (Hartmann One), commonly assigned with
the invention and incorporated herein by reference. A
description of SAW identification tag readers 140 1is
described in detail in U.S. Patent Application Serial No.
10/066,249, entitled “Reader For a High Information
20 Capacity Saw Identification Tag and Method of Use Thereof,”
Hartmann, Clinton S., also commonly assigned with the
invention and incorporated herein by reference.
Turning now to FIGURE 2, illustrated is a flow chart
illustrating one embodiment of a method 200 for
25 accommodating code collisions from multiple SAW
identification tag coded responses. The illustrated method
200 is a layered approach involving a number of SAW tag
anti-collision techniques, each of which contributes to the
resolution of collision problems cumulatively.
30 After the SAW tags are illuminated and response pulses
detected the method commences with a start step 210. In a
time domain step 220, the time domain characteristics of

the coded response pulses from the interrogated SAW tags



pi stons, spark plugs, etc.) still another. Further
informati on and detail regarding the establishnent of

WO 2ovedasssi Ns on SAWtags is set forth in U S Rat/est004/021698
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Application Serial No. 10/103,684, entitled "Reader

and Response Control System for Discrimnation Between

Mul tiple Surface Acoustic Wave ldentification Tags and

Met hod of QOperation Thereof,"” Hartmann, Cinton S.,

commonly assigned with the invention and incorporated
herein by reference. After detwrim ning the tinme-donmain

of each response pul se, responses having a tinme-domain

t hate atgedido GfedaditdticesheCpBobabiki ohNAi @dt&£0M Inherent in

further consideration. The tine-domai n ¢characteristics _

of “Pes SORSETHGELER i bEAGRI & Igﬁ%nﬁllggeob? o2 time-domain

accosposd e chheadakbaieliki Saars] C@usedm!aylSM% i @ilqés/%ev\é/ponse
i vi dua

identificatjon tag_caded responses. |f in

ta@%i?%v&%@‘?&‘n a ThatSentiaracoeT 18 bn 4% @ndsgddt of the
Wi ply €li ¢ Bréddightd tord@ledy@edndha saggel Iwpber:fnsducers on
pul se positions are used to encode a data group, SAW

ta ehE?En&”&EpﬁéﬂeF@ i}eﬁEar§p§&Cﬂdénﬁ ne'§ nfegpapse pulse,

b?bl\i\@@m lfe@eh@teslofax@ cﬂﬁéb@ié@@sﬁt h{an éilfé]lcﬂaiq ?ﬂ&i Htgtﬁb'fhann One.
of a response pul se can be separated fromthe other
r el\g%%%%’é‘%bh? s%go}aﬁ%la'éé?% cEeey of f pfoBBEPNGLORFothEr Surface

aspecd SAw aved dbdren 0ol |d S et valnee s dnRa dy e @ssigned
en ,ogi ng data on a SAWtaqg involves partitioning the
entt Eeg‘?%\td‘-’&fouﬁﬁ efiti atAW efPESti O PR NtS@on LhHe WEW, be

t ags & 1D @rOdIRE: ffe Fefd @EUURR BRI Bl 8ssERCH: B, 1n one
reflection points will encode a nunber of bits of data

by BReFYAT Ry Liunitlse puPsENpatiB¥INWE @i n tingvignaigns for
eaght 1] Swie arBPWa Lfleon At el A8 { & BVBkHer.  Thus, one
col | i si ons between .
time-domain may be attributed to pallets, another to
cartons on pallets and still another to objects in the
cartons. In another aspect of the invention, the
hierarchical order will generally go from a general

category or grouping of objects or articles to a specific

object or article. For example, automobiles may be
assigned one time domain, auto components (engines,
transmissions, etc.) another, and auto parts (gears,
pistons, spark plugs, etc.) still another. Further

information and detail regarding the establishment of time-
domains on SAW tags is set forth in U.S. Patent Application
Serial No. 10/103,684, entitled “Reader and Response
Control System for Discrimination Between Multiple Surface
Acoustic Wave Identification Tags and Method of Operation
Thereof,” Hartmann, Clinton S., commonly assigned with the
invention and incorporated herein by reference. After
determining the time-domain of each response pulse,
responses having a time-domain that are not of interest can

be eliminated from further consideration.



mul tiple SAWtags is to provide the groups with a few

nmore pul se positions than is absolutely necessary for
wepmowissg7 a gi ven amount of data to provi de nDPET/US2004/021698

encoding flexibility. An aspect of the invention

provi des for using an encoding algorithmto m nimze

the chances of having SAWtag responses that appear to

exactly coincide, is to encode 16 bits of data with

four pul ses and increase the nunber of reflection

points within a group from 37-1lo- 42 and have pul se

assignments evenly distributed across the 42 pul se .

positidﬁh%n@bd$ﬂ@OmQh@e@hdﬂﬂqiaﬁiﬁnicsﬁoﬂ{uEﬁpnﬁﬁ?|pm1ses is

c di [ e signment. L.n e o

e AT oa ehboaFAeR o R R THhe | pRea " Rol L istons

t | pRugRHEPN @Qb@iﬁm,skmeidﬁmcatdm}ditﬁkg e dear dresponses .

fupgh [ are jdentjfied, .The_i st rat L

erbod] pony Lprayi SBY 9% R eveichi Hy 2aR8lBRFes L Gopdision
Sclassidneeded witth adisi for bng ddde dialissisomrsepanatriger number

st Thj in thod. assi gns sequenti al

se(r?lpa}gégﬁﬁb F%gggggst %%&VV?%% Tl ggc é?p@ns‘ia%%dggoup' SAW

t haags étan ing es porsie puhsieed spacifdel \ticdid fietertral between
itions on the SAWta ubstrate. Thus,

T S e S e w1 MGG Alhe iSbitaR response

npbess , camabe asepanstedli Keby thesboWeupPreBpanskngleses and

p reexanple, wll have maximally separated
10 pﬁ%%ﬁé%%ésc?g%%rﬁn%%énsds%%'r eby facilitate the

separ atAmrtlodr t hepeespartseapol de8gi kA liikdiovisdughv AW s  the

t .M ni.m ze the probability _of a o
e e o e PR PR —
byt hisiany iarelefigletl code tiondanlt hatf lettsepapatiethk 8 the saw

t def.i_ned de val e.Qg. serial nunber) of the
a&%ﬁ géthnirtl‘en.é:gﬂlép§ed{j§n§i3£&e85f‘9ﬁeop%btes- Each group of

15 reflection points will encode a number of bits of data by
assigning a unique pulse pattern within a group to each
unique input code. A technique to avoid collisions between
multiple SAW tags is to provide the groups with a few more
pulse positions than is absolutely necessary for encoding

20 a given amount of data to ©provide more encoding
flexibility. An aspect of the invention provides for using
an encoding algorithm to minimize the chances of having SAW
tag responses that appear to exactly coincide, is to encode
16 bits of data with four pulses and increase the number of

25 reflection points within a group from 37 to 42 and have
pulse assignments evenly distributed across the 42 pulse
position encoding range. This aspect of the invention can
be termed distributed pulse assignment.

In the illustrated embodiment, after the separate by

30 time-domain step 220, the probable candidates for further
processing are identified. The illustrated embodiment
provides for the remaining candidates to be classified in

a classify by code-division separation step 230. This



indices are used to specify pulse patterns that have
the largest nutual cross correl ation values. Thus, two

wE2006068387 Wi t h adj acent or nearly adjacent i ndPCEES204/021698
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have very simlar pulse patterns which are difficult

to separate. The SAWtag reader maps these sequentia

code values to code indices by nultiplying the code

val ue by an odd number (e.g. 49) and [reducing the

mul tiplicand nodul o 65536. The code index so derived

Wl junp over clusters of codes-w th high nutual

cross correlation.] Code scranbling technique can al so
beensedingemeehoddepgiSAW tagaehoialll eerabe pRi@alr @odes to

colkl} ;S| rqobl ens. In man otential collision

el o B, B Feane Bt &6 Phaf ozBHh” samposge pulses
subsomatvel dg 1y hﬁfédn&mﬂipalsuahm%ﬁtﬂﬁhQV?hd the SAW tag
en ' identical fields wth identical pulse_.
paeearheatE e La% ngnEhrtelt |9k Sta Hivd M cod i ted range
whef estinéall easimbeirgni filcantabd tmobtt hekseki alo NEWBL up on a
for. code for the nore

r.each tag.is used as_a scranblin
st%%?%a?lQagégfgngardgfﬁmpiﬁUSWli@eﬂaYﬁoﬂﬁﬁlﬁéﬁﬂﬁ feparated
copel sat@as$ighdsntos dnd tlerale SAWLiAgE dMhd&eparation of

ntical , the SAWt ags conIa'ning those codes can use

isg% T abT P S P —hETdi HYF Datt afdt SAW treFPoases and

passniei devikesprebypnl agg 68nabectakemnonl Cekl@iehtial code
known characteristically edi ct abl e responses when
e

[ Pr : ,
x%??%ﬂa%§o%eﬁ?a?ﬁcpﬂpéﬂﬁgﬁgtﬁﬁw%ﬁ%ﬂ%ﬂ%.dfflﬂﬁ@ code index
intﬁ&tOggtb@paﬁég@afrbﬁctﬂgeaeﬁBﬁééCESHbsbb§§eth@t?. serial
predictapl aggect the response pul se returned by tThe
SAWTRY” ‘Pﬁet RWARRYS' @it Pe colder RaBentd &l adsfiged code

cef @l fe SAN& agB el HPG iGES LRI Tsd 6SPONSEPULESS have the

irqégégggp%hthgl cross correlation wvalues. Thus, two SAW
tags with adjacent or nearly adjacent indices will have
very similar pulse patterns which are difficult to
separate. The SAW tag reader maps these sequential code
values to code indices by multiplying the code value by an
odd number (e.g. 49) and [reducing the multiplicand modulo
65536. The code index so derived will jump over clusters of
codes with high mutual cross correlation.]

Code scrambling technique can also be used when
encoding SAW tags to alleviate potential collision
problems. In many potential collision environments the
fields and sub-fields on a SAW tag substrate will have
identical values. To avoid encoding identical fields with
identical pulse patterns, the coding can utilize a method
encoding where the least significant bit of the serial
number for each tag is used as a scrambling code for the
more statically assigned data. Thus, even though certain
code data fields on two or more SAW tags may be identical,
the SAW tags containing those codes can use separable pulse

encoding patterns.



nearly every instance certain identification codes
will not be of interest. These codes can be elim nated

wo easovdse7 codes bei ng consi dered by the SAW t apCT/E51064/021698
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for possible identification. That is, using

predi ctabl e characteristics transferred by the

i nterrogation signal, signal processing techniques can

be used to classify probabl e candi dates. Certain coded

responses can be elinminated fromfurther consideration

and potential candidates for fug{her processing can be

identified by the code-division characteristics of the

r esponsiepalise. SAbreagtetsaiel pregavei agviode; didvshedge can be
ion is set forth plicatian

ifi in US., P t
S FRBFANGEE | ot 55 MBI« |k o arat Ry ceable

Sys¢spohses Dehennienidig ean byleoéifaen Qﬁtérgdgffa@@@n signals.
Acopstic Wave ldenti.fication,Ta nd Met hod o o
ot atPRg- [ hE=SEE PPt AR, PTG Shazaggeristics thac

Bebtradyctdiohy &f feconvnsl yeapshgaegulksehritharnavent @he saw

and_inc orated herein reference. The renaining _
po?%%tigﬁgcgﬁhi%ﬂﬁﬁacﬁq fyS O3t Her beCadi GSFdd Yt Gertain
el S nad s aerthaidl eArdirdaties ragpoakel pitsest into ajkouops . In
emglo known identification signgl deyi ati on step 240.
TOBTTHY DIUF 6 NS S aESPr BatoBeayb1 67 SApycodes will not
i dent bfi dattieeResttag coRESe aaddagsgm t@ﬂé)b@iirgﬂhé]@@@t €g$om the
to_each SAWtag assigned to an object, an ohjec
naﬁ?ﬁﬁsp?%f%%ogoﬂﬁ§?g5% uQ%th?hﬁéWpF690669dﬁFlFOF possible
assd@it PALdaCl@ss Qhataiegolyi®y B SReGhGeristics
bl ock o ro of SAWidentification tag codes. Each _
ob’f%%leS%’?W#p%Y B SO SEHEFSAP WS I He n SBnRdggE@cessing
Wi ¢ diclin SAV¥ & agahhade hasebeen stl%%sgﬁeﬂl apPbPRBI LY candidates.

un(ii'gll‘ltealjrgegtoidfeidcalt*elsog?or(l:s?gse (c):lélttn obe eliminated from further
consideration and potential candidates for further
processing can be identified by the code-division
characteristics of the response pulse. More detail
regarding code-division classification is set forth in U.S.
Patent Application Serial No. 10/268,108, entitled .“A
Transfer Function System for Determining an Identifier on
a Surface Acoustic Wave Identification Tag and Method of
Operating the Same,” Hartmann, Clinton S. and Bellamy, John
C., commonly assigned with the invention and incorporated
herein by reference.

The remaining potential candidates, if any, can then
be adjusted to eliminate certain candidates not of interest
in an employ known identification signal deviation step
240. To bring order to the widespread usage of SAW
identification tag codes and assure global uniqueness to
each SAW tag assigned to an object, an object naming
protocol must be used. This protocol will assign each
class or category of objects a specific block or group of

SAW identification tag codes. Each object within a class



the bl ock or group of codes reserved for that class or
category. An object nam ng protocol and its use in a

W edodoodssENVi ronnent i s described in detail i npdd/B852004/021698
Pat ent Application Serial No. 10/062, 791, entitled
"Obj ect -nam ng Network Infrastructure For
I dentification Tags And Met hod of Operation Thereof,"”
Hartmann, Cinton S . and Bonner, WlliamC , conmonly
assigned with the invention and incorporated herein by
reference. A protocol that has4a gl obally unique
identification code assigned to each possi bl e SAW
| dent categbrpnwiad cta:rerbeoejotmg@e@awserlofa tdrenw it that has

f. S s, . This data city enabl.es
sgglegerrgﬁao%c r}éeré;n's't (%A‘L gg Yot IHFRST st n%rjrl%tl afd otn £oded out of
ortkaeth@pchhloah drelmsofayddec udaesenf\ﬁédexaﬂ‘mtﬂmat class or

manuf act ur er,. an i ndust

'EJQ{ Iégtnl z(;InC)ql‘Jit ngaecé SEES c%??%%?‘?%naﬂdeljdtsa}nl‘se in a

5 objlwor}demvﬁrmem twndesctiedd, nande@@lpnlnAUdS Patent
to provide

field can used,, faor _exanpl e
| o pcP msra|1toln etrHLeale\Iﬁ ngg{ O&% gf?&l n&88d5 168 ngPEREt -naming
smyttvag:mrmmaasfﬁtamsmlo ident i f ycobi &€t Saghf ABd Method

f ol k_ of SAWidentification tag
HoopBeBRE a8 ot e MR | GAGREPD & aad “Bonner,

CUGﬂkm&Hm &ddltbammbnhyeraéﬁhﬁﬁéﬁ fualis «¢rn bevdsedon and
to identi eﬁfjj ect s at different |evels. For exanple,
10 ; £0CQrDg Icfy‘i YSARNSEERES been assigned to

the auUDﬁ@Edﬂ@bd&Nﬁﬁiﬁﬂhﬁ$nﬂ gndb§11y uBbghBet gEheliication
can be used to. designate the eci fi c manufacturer,

SRR T OrINR TRl PSR i RV pfensbLbpatMPR tag can
tljes d6hOT BRLEOBel f the high data capacity of SAW tags.

This data capacity enables several different fields of

15 information to be encoded on a tag, which fields may

include, for example, information about the tag

manufacturer, an industry identification field, an error

correction field, an object identification number field,

and so on. A customer field can be used, for example, to

20 provide information on the business or businesses using the

SAW tag or series of tags to identify objects. If a

certain portfolio or block of SAW identification tag

numbers are assigned to a specific industry or customer,

additional hierarchical fields can be used to identify

25 objects at different levels. For example, if a field

indicates a SAW tag has been assigned to the automotive

manufacturing industry, another field can be used to

designate the specific manufacturer, another for the model

of automobile, and so on. All this information is

30 maintained in a database associated with the SAW tag
reader.

Continuing to wuse the automobile business as an

example, assume that one category or class of



mai ntai ned in a database associated with the SAWtag
reader. Continuing to use the autonobile business as
w@moexesspt e, assunme that one category or cl assPCT/US2004/021698

ofidentif ication nunbers is reserved for engine parts
and anot her class or category for transm ssion parts.
Referring back to FIGURE 1, if an autonotive industry
user is identifying articles 110 on a pallet and it is
known that the pallet is carrying transm ssion parts,

t he dat abase 160 associ ated wiish the SAWtag reader

140 will elimnate fromconsideration all codes for

engiert PAL &5t 86n Walumbagsalils ot beerved- Felevaiyind apsess and
and ca%egori s. Al coded resEonseCPulses to an
3y

i Nt ti 6r3F8 sTot SR ERPAYt he at abaRRSBF SRhhn PATES.

pomeﬂéi»ﬁingﬁmcb}da@@_s%yﬁ;wﬁg ke, Sitﬂgtarrﬁa&dmfbdt&met he.keded user
response pul.se possihilities and the probable ) )
cah i&é?@ I&VFPSbérgdcﬁgﬁedjé%dﬁ?d?n&@};thé“F%n%FnFﬁgknown

5pr@1b@tlbl e;n@nobajm@;%b id -aj(;amrﬁ;reg t E&bfhrﬁﬂiésﬁrcgyg@)ta&ts, the
corre atlng step to l.dent y .proba e cahndal dat es ,
{ o FEt Hor LpP 0BESOFAGLRe il figieagith 29 FTeRREr 1140 will

asel 1@iddté Cf ford 2108t ddeatCiy eyior Rlds 133 B¥A%he parts as
alonﬁ% the SAWtag reader 140 wl| transmt a nunber

of " kit 3% Ggakt IFGReFuNSBs TeAS¥ANDT CHRFERS Rk raatgories. All
I 8688 er SthSesd ry]smlee@éft&% tiQfg:e_]xg.cQJgLaltlilBﬁ mt1ed not within

These resgonse pul ses_are stored in the database 160
10 5sGhei af2b2reR tAE SAUPYRg Peh@BFi2d0 Fapdfidptrer will be

Pro68ssafed Fr&pWise ddiey ¥ HNGudd RadidkiiNEies and
place while the article 120 is still bein

i nEle? roEARP ¥Rl ByC M TGS al Hederradinptird ,accordingly.

si gni fifRat k¥mat HEngr pSEPLELIAY AUHAMRVIT t5F i hebre then
put through a correlating step 250 to identify probable
15 candidates for further processing. Referring again to
FIGURE 1, as the article 120 on the conveyor belt 130 moves
along, the SAW tag reader 140 will transmit a number of
interrogation pulses, each of which generates a response
pulse from each SAW tag 120 illuminated. These response
20 pulses are stored in the database 160 associated with the
SAW tag reader 140 for further processing. Of course this
processing will be taking place while the article 120 is
still being interrogated by the SAW tag reader 140 but,
significantly, the present invention permits further
25 processing after the article 110 has passed the
interrogation area. This is possible because SAW tag 120
identification does not rely on a “tree” methodology to
resolve potential collisions. This is but one of the major
advantages of a using a system based on SAW identification

30 tags 120.
In one embodiment of the invention the wvarious
combinations of response signals in the data base can be

correlated using match-filtering techniques to identify



processing after the article 110 has passed the

interrogation area. This is possible because SAWt ag
wd2@siassst i ficati on does not rely on a "tree" PCT/US2004/021698

nmet hodol ogy to resolve potential collisions. This is

but one of the mmjor advantages of a using a system

based on SAWidentification tags 120. In one

enbodi nent of the invention the various conbinations

of response signals in the data base can be correl ated

using match-filtering techni ques-to identifythose

signal s having the best potential of being the right

r eshosses sggank h@vb?g aﬁﬁ@ﬁkb@éteobdﬁéirttfapgéﬁ i}&égirﬂj t$é§Nright

tag 120. Once identifjied this signal, can be subjecte

Lo PEPONEF BrEBBLOr NPT FRRTCHI TSR dBtTeR (e SIGAT SAW tag

Af 120 .t heoatgnalddr ideiceredhasd dilgrias begn wiet gupi88ded to

that it was generated by a s ific SAWtag 120, an

er?BFtEﬁECPrgFﬁﬁﬁPn8n56ﬁéHW4% e HCede Ehel 839BALt he After

5SAVheagigAalcar RRdsRA tand/efd fNas hBbehhue cSMAMALRE that it
' in fact, the one transm.tting the encoded response

oul'aB BERETEY St VA PRECH ERfe SAM TG ot #bd 8BnErHaES check

W thgAa st epcsied 2R0ond UbAi 1 NEVE1ds G 3aw tag 120 can
ilJustrated is an antenna system 300 for use with a

sAlft B§ered@erverid vt A2t ddiisesSAh @9 et Pogafi SACHul $8e one

t ot whhBinDt 81 AT t e b QB B2 spBHse bB1RBYL @08 BY the saw tag
several enmbodinents that can be used to focus an

10j nfepfdgat i SRSpUrtRodocaRE hitdea WkER neosPraSBID. 26he

use of @ugﬁiﬁgthﬁ%ﬂtéﬂ@?@@@E3§Q|ﬂﬂﬂdé%fJEEJmfpeEnogntenna
SAWtags 340 that sinultaneously produce responses to
a SAFFerg3PRader 38%6. wisE 8f SAVhtgh FeegeendyOcahaterfocuses

ﬁggﬁl@ﬁggrﬂé?gkgoﬂ‘bhlgée@ElMiEﬁQElEt@E%iEE% W3R 0R2% . This
lrectiv
Igs gut one of several embodiments that can be used to focus

15 an interrogation pulse to within a defined area 320. The
use of a directional antenna 330 limits the number of SAW
tags 340 that simultaneously produce responses to a SAW tag
reader 310. Use of a high frequency carrier such as 2.44
GHz will greatly facilitate the use of a highly directive

20 antenna 330 that has a small physical size. Not only will
a directive transmitting antenna 330 limit the number of
SAW tags 340 that receive an interrogation pulse to within
the defined area 320, but a directive receiving antenna 330
will further 1limit the number of SAW tag 340 response

25 pulses simultaneously received by the SAW tag reader 310.

If the transmitting and receiving antennas 330 are
positioned perpendicular to each other to form the defined
area 320, the maximum amount of SAW tag 340 isolation will
be achieved with only those SAW tags 340 located at the

30 intersection of the two antenna patterns being read. In
summary, the significance of these embodiments withing the
context of an anti-collision method is that if fewer

response pulses are detected, the number of collision



antenna 330 that has a small physical size. Not only
Wil a directive transmtting antenna 330 limt the

wmeoobees3ef SAWtags 340 that receive an interrpgERUSNG021698
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pul se to within the defined area 320, but a directive
receiving antenna 330 will further limt the number of
SAWtag 340 response pul ses sinultaneously received by
the SAWtag reader 310. If the transmtting and

recei ving antennas 330 are positioned perpendicular to
each other to formthe defineg~area 320, the maxi mum
anount of SAWtag 340 isolation will be achieved with

ordahdiRae SAM t 288udd8 Locateld aimdhs: | BECRSGRt QD Plsolve
the HF1 antenna patterns heing read. In summary, the

sl et FUsHe¥el bnidd STERRARRg t Mg ol bystrated

Okmwbd¥MénﬂKﬂiéS|@HSEEEB@Q i st hagetdifewgt, r@pRONSep rent
pul ses are detected, the nunber of collisioncandi dates

|@FFééﬁééécﬁhéeFHélaﬁﬁunﬂOéﬂoﬁvﬁﬁotoaﬁ@séteec@@tnnga6hon in
| pedes Wddial saude reg C(’?f’éj s4lde 'éﬁl&‘f‘tﬁf@tﬁeg;Antt:l Collision

enmbodi ment is discussed in detail in US
APBILEEEAO6 188y iPall sRo Forpystios, smteghdan Use with Multiple

C @RbrrRdal | Qb hdt PAr 28! iTdlen®Na . 114326, 54D se%BB“MQ%hod of
"Anti-Caollision Interrogatlon Pul se Focusi

f OPeH8s 1prt NTIMr el e éarméénAc&Jslmt@n/\aSe and Claiborne,
| dertiisf i oAt | @bl angs@?%ﬁgg of,, {ger atj,on I%%%%%loh. and

Har t mann, Cllnto al borne, Lew s
. lasRrBRry tass bgied nwbyh refiereneent i on and

|ncor | r£n I
1O DUBLERGISER By, SOLETETRL IR DRI, gron chort

FPé@REtZatﬁéonoFéﬁUh@ Qrkﬂqgﬁmmﬂahﬂng ¢het hebpdyeahtonf the
thv@ﬁ%QEgD%QE‘%%dﬁ%%?%?yll f{f¥ﬁrgggﬂéﬂé}é%“%ultlple

identification ta responses ocusi ng an
SAW 1dent1flcatlon tag coded responses by focusing an

interrogation pulse to within a defined area step 215. By
using the present invention to focus an interrogation pulse
within a definite space so only SAW tags within that space
are interrogated, the problem of code collision is more
easily controlled, thus simplifying the remaining steps.

The present invention also provides several methods
for identifying a unique SAW identification tag coded
response pulse for further processing from among multiple
SAW identification tag coded response pulses. Such methods
will be clear to those of ordinary skill in the pertinent
art from the detailed description above.

Although the present invention has been described in
detail, those skilled in the art should understand that
they can make <various changes, substitutions and
alterations herein without departing from the spirit and

scope of the invention in its broadest form.



interrogation pulse to within a defined area step 215.
By using the present invention to focus an

w0 ndosnessgat i on pul se within a definite space sSPCDUE3004/021698
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SAWtags within that space are interrogated, the
probl em of code collision is nore easily controlled,
thus sinplifying the remai ning steps. The present

i nvention al so provides several methods for
identifying a unique SAWidentification tag coded
response pul se for further prqggessing from anong
multiple SAWidentification tag coded response pul ses.

Such £/Ar to those of ordinary skill
in the pe(rjjsl nenct ﬂfm?r om t he detail ed description
above. Although the present invention has been

descri hed i det ose skill.ed.in the art
unders?%nd t ?%%% 82 s @mengéu éﬁange oPf18hs £rom

Sufsltt ipitd os&wanﬂdahttﬁfatamm herei ncmﬂédmoutesjmpafet i pglses,
fromthe spirit and scope of the invention inits
broAdEst® ¥t m WHAT 1S CLAIMED IS: 1 . A method of
accom"rnﬂfpaim:ﬁ@q;mﬁalblsé mcﬁrdmemlliyi [ ieneSAmain ;

i denti f| catio cod nse npri gl NGy visi
separ ati P %ﬁiﬁgesac%?ﬁ gtag’g E"Fﬁ%ﬁé ggﬁagﬁ code-division
cleassdfat ingh sai d pr obabl e candi dat es by code-di vi sion
separation: enmployin ded. jdentificatio
= el ST TR (R BB Ra e c b tat 8-S IfiALs to adjust
cadial Prdrgatsiad d:a’ﬁﬂidaﬂﬂeis ;SAWA dent ification tag coded
response pulses to identi EX ? Igr obciabl e, candi dat es

iple SAW 1

for furS %ﬁ%ﬁﬁ%; %ﬁ? mu entification tag coded

response pulses to identify said probable candidates for

further processing.

2. The method as described in Claim 1 further
comprising focusing an interrogation pulse to within a

defined space.

3. The method as described in Claim 1 wherein said
correlating is further comprised of storing said multiple
SAW identification tag coded response pulses in a database

for further processing.

4. The method as described in Claim 1 wherein said
correlating is further comprised of filtering said multiple
SAW identification tag coded response pulses for matching

signals.

5. The method as described in Claim 1 further
comprising subtracting certain known coded identification

signals from said probable candidates.



2 . The nethod as described in CQaim1 further

conprising focusing an interrogation pulse to within a
waledosnesisspace. 3 . The nmet hod as descri bed i nec@vasron4/021698

wherein said correlating is further conprised of

storing said nmultiple SAWidentification tag coded

response pul ses in a database for further processing.

4 . The nethod as described in Caim1l wherein said

correlating is further conprised of filtering said

mul tiple SAWidentification tggggoded response pul ses

for matching signals . 5 . The nethod as described in

aimlefurtARL fOURCHSLATURLERCH NG GaLLAl 1 KW in said

coded |8ent| I'Cat1on signal's fromsaid probable

cakdpwat esxded THennef hodt asndesgnialed imclGhde mkhown signal

mhgr%iﬂagggd known coded identification signals

i ncl'ude "known signal tenplates . 7 . The nmethod as

described in Caim1 wherein said tine-domain is based

on a hierarchj.cal der.. 8 . t hod as .descr.i.bed . .
®in CIaiﬁf? mﬁé?eﬁﬁgégﬁdaﬁigfgggﬁpggll%r&éﬁﬁ%s r%ﬁﬁ%?ln said

genémaldobpeént iel aasktli cat aohiepaackpesailf brdebj ect

i ncluded within said general object classification. 9.

The method as described in Caim1 further conprising

error - checki Mgesaed hSAWaisdertsicidibatl dm tEAgicodedvherein said

response pulses. 10. The_net hod as descr, bed in C aim .

L RRETEFFRLERA. SEBAFat Pbronl As2PRS . BHE oyl HES HhFation
10coebelaatdpuriffc i sbject included within said general object

classification.

9. The method as described in Claim 1 further
comprising error-checking said SAW identification tag coded

15 response pulses.

10. The method as described in Claim 1 wherein said
separating, classifying, employing, and correlating are in

a pre-determined sequence.



a pre-determ ned sequence.11. A nethod of identifying
a unique SAWidentification tag coded response pul se

wo eoosoesssher processing fromanong nul tiple SAMT/US2004/021698
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identification tag coded response pul ses, conprising:
separate said nmultiple SAWidentification tag coded
response pul ses by tine-domain to identify probable
candi dates ; classify said probabl e candi dates by
code-di vi si on; enpl oy known coded identification
signals to adjust said probabgfbpandidates; and
correlate said nmultiple SAWidentification tag coded

response; pul ges toijhdgntify Saicﬂjerﬁ’fﬁ%’%f’rg gggiﬁ%{eﬁf«ﬁ SAW

for further processing. 12. The net
d afentifigathen céapri siodgdf ocespegsan ipwtleyer ofatd orfurther

ou 1 hi : . ' |
Geezfrbagthiy ol EHLRLIRRAE sR LocHPs FELE A%ag coded
f ureapeneenpuilsed. ofowpoishggsai d nul ti pl e SAW

i dentif| ' t ag ;qoded 'ﬁﬁQOQ%ﬁvp' ek ahase

for fur%%g%kgggc%géﬁhg. f&l e netgggﬁgékggéggsbe§%§nCOded
Cl aeapdtsehepsilgesai thycortigleatdemad nf uticheri deorprfiysedrobable
of filkteripg.said nultiple SAWidentification tag
coﬁ%&dﬁgéﬁggse pul ses for matching signals . 15. The

met hod e$adesfyi beddi prébabhe 1¢ahdidaees coppepdéngivision;

subtractin aigﬁk 0 gged '%@ #%' ion.si I .
From sarlErBniIotis it caete el e n8aBhild To adjuse
deseidbpadobablkacandidabesei andai d
correlate said multiple SAW identification tag coded
response pulses to identify said probable candidates for

further processing.

12. The method as described in Claim 11 further
comprising focusing an interrogation pulse to within a

defined space.

13. The method as described in Claim 11 wherein said
correlate is further comprised of storing said multiple SAW
identification tag coded response pulses in a database for

further processing.

14. The method as described in Claim 11 wherein said
correlate is further comprised of filtering said multiple
SAW identification tag coded response pulses for matching

signals.

15. The method as described in Claim 11 further
comprising subtracting said known coded identification

signals from said probable candidates.



known coded identification signals include a known
signal tenplates. 17. The nethod as described in O aim

wd tooshes3ein said ti ne-domain is based on a hi eper/vhiooad21698
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order. 18. The nethod as described in Caim1l7 wherein
said hierarchical order is froma general object
classification to a specific object within said
general object classification. 19. The nmethod as
described in Claim11 further conprising
error-checking said SAWidentif{cation tag coded
response pul ses. 20. The nethod as described in O aim

11 wheregn s@hd S6PREALEs GEaSSiddad BIRFOY: @Y wherein said
correlate are in a pre determ ned sequence .
known coded identification signals include a known signal

templates.

17. The method as described in Claim 11 wherein said

time-domain is based on a hierarchical order.

18. The method as described in Claim 17 wherein said
hierarchical order is from a general object classification
to a specific object within said general object

classification.

19. The method as described in Claim 11 further
comprising error-checking said SAW identification tag coded

response pulses.

20. The method as described in Claim 11 wherein said
separate, classify, employ and correlate are in a pre-

determined sequence.



