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"PCT/ US97/ 16274 1 COMMUNI ﬂﬂﬂWﬁmﬂMﬂmmmlFCR MONI TORI NG THE PRESENCE OF

ANI MALS I N A NATURAL FEEDI NG Techni cal Field The invention

rel ates towomsmmogdscat i ons systenssqigd nore particul arly peregegmgmscat i on
systens used to identify and nonitor animals. 5 Background Art U.S. Patent
5, 205, 238 to Boi ce discloses techniques for applying controlled stress to
animals which results in enhanced eating, drinking, mating or simlar
behavi or. Apparatus mounts on a body part of an aninmal, such as the 10
tail, and contains a nechanismfor applying variable stress to the body
part and a mecAgiNiH ¢LoFT Rt erBrEGakby Mm&tdaqhbl @ggtiﬂ@smcsatdpon of
stress. The aﬁﬁﬁ?ﬁfﬁ§‘“ ncluaes an e[ectr 0 iIt, such as a

ni cr oprocessor, whi HEME NATUR e S oII|ng t he
pressure applied to the ani nal (and the resultlng stress) and is
programmable to vary the pressure over time. The anount of pressure
applied can be_ programmed to change with time. Such a device will be
cal | ed herei FeSRDASRL4BI®EE. 20 U S. Patent No. 4,517,563 to DI AVANT

di scl oses an act ire inesrsponderlthasd ticc copmnhédaoioan sofsjicects &odbe

| dentified. m%epaggftfﬁc&faaﬂyoggercéﬁn&ﬁ%am%q t oy b&mat t,aehede ground an
ani mal ' s neck ternatively by a _tag fixedly attached onto the side of
the ear. An afenvéIiysapd aApoitfedi@el§cated at a fixed | ocation and energy
fromthe active transponder activates the passive transponder to generate
a response. Y. 3 .Palglt Pp 4,535,557 to PORCHER di scloses a |abel for the

identificati , in particular
U.S. Patent 5,205,238 to Boice discloses techniques

for applying controlled stress to animals which results
in enhanced eating, drinking, mating or similar behavior.:
Apparatusg mounts on a body part of an animal, such as the

10 tail, and contains a mechanism for applying wvariable
stress to the body part and a mechanism for automatically
controlling the variation of stress. The apparatus
includes an electronic timing circuit, such as a
microprocessor, which 1is capable of automatically

15 controlling the pressure applied to the animal (and the
resulting stress) and is programmable to vary the
pressure over time. The amount of pressure applied can
be programmed to change with time. Such a device will be
called herein an ABM device.

20 U.S. Patent No. 4,517,563 to DIAMANT discloses an
active transponder that is mounted on an object to be
identified. The passive transponder is designed to be
attached around an animal’s neck, or alternatively by a
tag fixedly attached onto the side of the ear. An active

25 transponder is located at a fixed location and energy
from the active transponder activates the passive
transponder to generate a response.

U.S. Patent No. 4,535,557 to PORCHER discloses a

label for the identification of an object, in particular
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PCT/ US97/ 16274 2 an ear clip for marking cattle. A portable electronic
device is used to obtain the information on the |abel when it is touched
by a special glove. U S "~Patent Nos. 4,612,877 and 4,718,374 to HAYES 5

di scl ose AYP 2063 conprising an identification menber @ed/ussr/metsachment
menber |ocated in front of an aninmal'’ ear. An electronic signal receiving
device is nounted near water bows or the like to identify each animal in

a stall fron5£h§é§'§H¥B f%%nmAlehgec%@Eléag AlgoLkéﬁlJ%ngHtﬂ&%1c4 617,876
to HAYES di scloses an  animal identification and control yéa%gécorrprl si ng

an identifiSa{iTh 19gueRdt he SRAFAHF TR My FESgRA CSedde vice for
sendi ng a codeersignals ttouahedghal arepeiivlnglodevi ce near a water bow or

the like. An an' r@'s Wat%%tl%o%ut Q”%E!zcélHYaé{@hghﬁUb w & dipRkikng fromthe
wat er _bow . S. Patent No. 4, %%“'{bfdl scl.oses an ani mal

noni t 6ri ng s?lsstce]rﬁsfncﬁrhuﬁ"ae”ﬁﬁ tﬂoé’lEIréFPE}gr%Pat 1RO f5M8eEensi ng and
transm tti ngagevrceat tihemeacenanser ilscseedrisd fironanocéaant agiorlt he |ike to

provide an augio 2&6@%9{@/@%@@@6}“ cakhop; 0 @erbleaeevlag e hepgerat ure.

The transmitter is in I n ani mal ubc ane iin a body
cavity to sent¥ BEh* zﬁ’ﬁ rsaf’ﬁr‘éhet}lé‘e P&t éﬁ?nf\b ?)%8 %Tg‘atlo *B LES

di scl oses a atstaispdnder thsedignal dentt foy Ithvesaoctkag)r the Iike using 25
radi gowave transmj i é“eNJ;r anspoNasye C@é‘ Ql\?ﬁs bg;usedsLo gRnitor

functions of the animl such feeding, body t erature and mlk
pr oduct i on. %P‘S‘alPa%C@rﬁtqudcaF;l?BSa’?@3c?%“F‘@ EB’Z’tcﬁ Y& San"Indékhod of
i denti fyi ng aderani rlacfibant agdirsttavecenixyyaln ha3Qngi Al atanEl rsespgonder in the

formof an ipaGANS GaRRILHEG LMRLAR! edgsuPcl aneously and ligiggal Iy at the

front part
device near a water bowl or the like. An animal may be

15 automatically weighed while drinking from the watexr bowl.
U.S. Patent No. 4,854,328 to POLLACK discloses an
animal monitoring system and more particularly relates to
a telltale sensing and transmitting device. The receiver
is secured to an eartag or the like to provide an audio
20 and/or visual indication of an elevated temperature. The
transmitter is inserted in the animal subcutaneously or
in a body cavity to sense body temperature.
U.S. Patent No. 5,028,918 to GILES discloses a
transponder used to identify livestock or the like using
25 radio wave transmissions. The transponder can also be
used to monitor functions of the animal such as feeding,
body temperature and milk production.
U.S. Patent No. 5,105,763 to POIESZ discloses a
method of identifying an animal from a distance by a
30 miniature responder in the form of an injectable capsule
implanted subcutaneously and laterally at the front part
of the head.
U.S. Patent No. 5,309,864 to HARMSEN discloses a
method and apparatus for feeding animals. A
35 transmitter/receiver on the feeding station generates an

electromagnetic interrogation field and receives the




~of the head. U S. Patent No. 5, 309, 864 to HARVSEN di scl oses a nethod and
"apparatus for feeding animals. A 35 transmitter/receiver on the f eedi ng
station generates an el ectromagnetic interrogation field and receives the
WO 98/ 10636y Hediidds2 7/ 16274 3 uni que code from each ani mal papgsdfigpgnmts
this identification to a conputer which operates the feeding station to
deposit additional feed depending on an3 animal's code. 5 U S. Patent No.
5,320,067 to LEGRAIN di scl oses an individual animal identificatjon system
in a feeding usiaueoncode cof¥el® ctrdthe aHIM AGsesTaNgBLER LI DS circuit

in the statioRgkfcigderddfon e aa@bﬁiphteid Shifatedrdies 5h822e68#ng o0 W LLHAM

di scl oses an 10 el ectroni,c |ivest record e oLgs ihe

i ndi vi dual anFﬁﬁFlgnldﬁhtF?PQ%&?oﬁgéﬁalﬁg? of%%%%egggggalﬁi a progrannable
el ectroni c i denimélcat¢airand data storage nodule carried with the anim
A readisng and recgrgi ngadawn o ccsmrd Qat7e 3 OMIIEGRRADE Bodul @ésed Sat). S.

Patent No. 5,461, 80 0 ses, an rtag ouses a
passi ve eIectFB%FElg? %nngﬂggN g séc?%l 8 %pgent|??b§$lg%9§# he ani nal
by a | ow fregaeatyonadi & ma@bla@adnnghgys%fémalu Soges eht IRBECEITDPE, 772 to
CURKENDALL di s¢loges &n &l @E%RQ@nOEoehééﬁfgwwCtnékamhmbucat|on of bovi ne

animals and other_s eC|es i nt | ecir L ef.in the
| eg of the animal. Eg t% é?g@ 6§qt% gg%%na é %Q% £and
charaaweristie$eSUthnas Hnmqpepakureecqmdl\ﬁwﬁyemomﬁh#@ﬂn%§°éﬁsthéh¢|ke can

be 25 nonitotgg, @n&ﬂgfcam%q ThaeABB!slé@e@maa&p%rfbetnaneguaa@@,
copyright 1964 b

Anerican Radi o Rel ay nc t on,
Conhect i cut, BP. 8RFIBE R En TS S nr e TR Hfredd16n nd L0

storage module carried with the animal. A reading and
recording device communicates with the module.

15 U.S. Patent No. 5,461,807 to JOHNSON discloses an
animal eartag that houses a passive electronic
transponder for use in the identification of the animal
by a low frequency radio wave reading system.

U.S. Patent No. 5,526,772 to CURKENDALL discloses a

20 method of electronic identification of bovine animals and
other species by an implanted electronic transponder in
the leg of the animal. Data representative of the
animal’s identity and characteristics such as
temperature, activity, ownership or the like can be

25 monitored and recorded.

The ARRL Antenna Book, 10th edition, copyright 1964
by the American Radio Relay League, Inc. of Newington,
Connecticut, pp. 186-188, contains a discussion of
multiband antennas including directly fed antennas and

30 end fed antennas. These are principally directed at
operation in a band of frequencies such as those between

3.5 and 30 megahertz.

The Problems:
One problem with the Boice patent, described above,

35 is that it uses a timed response which is predetermined.



mul ti band antennas including directly fed antennas and 30 end fed antennas.
These are principally directed at operation in a band of frequencies such
as those between 3.5 and 30 negahertz. The Problenms: One problemw th the
Boi ce patent, described above, 35 is that it uses a tinmed response which -
i's predet &Y¢P886BS WO 98/ 10636 PCT/[JS97/ 16274 4 1t woul #CB&SesRT4abl e to
apply stinulation to an animal when the animal is actually eating. In the
prior art it is known to use a feeding box in which an ani mal approaches,

breaks a phoif%bcﬁﬁtdf e Q@@%a§*@ndo'atp%ﬂyd%'BtlnuYa&J%rl Herogategdy Such a
system typica uses a sin i.on-response system per box. The

e int erro%[a
cattle have ‘t’lbelbethter &Mda1t 0° Waf Ko “Ffié Box in order to get food and,
if multiple ani ndirs taeepriowaelrzedt: ihdmewmayo bsecenpeedinoipokornaccess to

the box 10 which, cny e%%ﬁaan %BP@&&H@A feedicB0a epYd I NRRt-3 cTBeSm Makes the
results of research conducted usin such an rran Lﬁﬁnt susgect

Accor di ngl y,3%4 \W&§ diBenesy r d e DEST RO ST t he di*hg SKEhFPs of
ani mal s undetypiatalnal useo®rIsihohs istehragat hwseespondei systdmopse barn 15

envi ronment . b?b)‘pOt het Bsepigmavvet hotbe @Hﬂ{eda% HBM: dewi£ € HeSpokhat
application o

pressure to anji mal .require erg yin
stinul ati on 1% PRESEN| YAl 9§’E tqc}?é’s Wtn qué "?tﬁ'@? ne%%‘%o\ﬁasf‘gg energy and
causes depl etarivefd, 20eeaenayy Heocompani ngpnt HerABM @9 tt.o Shvwebpki or art

technpques upidyz & R QRergy m{at&qmﬂf@e@atngngnbe&meéhan aphmel and a
sensor. RF energy radiates and Ifﬁﬁpa a es f di stances and can be a
e

ong
source of irM¥SerdicereIH Eddit i &?5‘88F CEE 1E1P9558F R aflic in sone
envi r onnment sarfRAriqemeart ssysé@ns Aequrdeaghy | angwoinhe Hep degetigebla

to monitor the feeding habits of animals under natural
conditions such as those found in a loose barn
15 environment.

Arother problem with the pricr art ABM device is
that application of pressure to the animal reguires
energy. Applying stimulation to the animal at times when
it is not needed wastes energy and causes depletion of

20 energy for running the ABM unit.

Some prior art technigues utilize RF energy for
communicating between an animal and a sensor. RF energy
radiates and propagates for long distances and can be a
source of interference. In addition, the use of RF 1is

25 erratic in some environments.

Prior art systems required a long time to detect a
change in the eating habits of an animal which might
result from a new diet, from medication or from sickness.
When monitoring weight gain or loss as often done in the

30 prior art, it often occurred that a sick animal was not
detected until after the disease had progressed to the

point of untreatability.

Summary of the Invention
The invention provides methods, apparatus, systems

35 and computer program products for overcoming the problems




- change in the eating habits of an animal which mght result froma new
diet, fromnedication or from sickness. Wen nonitoring weight gain or

' | oss as often done in the 30 prior art, it often occurred that a sick
~ani mal s was n¥09%8@e@éct ed until after the di sease had progr eRctAIsyiaéime
point of untreatability. Sunmary of the Lnvention The invention provides
net hods, apparatus, systens 35 and conpdter program products for

overcori ng the g Qileefh; YD 3/ 10030, RCTLLIG! k2 #1088 ddhhublibatignt . A

“short range near field comunication systemis utilized ﬁ'o I nt er.rﬁ?gate
ani mal carried SX§ER poitlerEI14geR abCeat REGE AT RS i nEPTFSSF n.
cl ose proxi m t yetanspormiess, f aadhn@sstexitags, s wHenasthen anindloose barn or

~feed lot envir oIl ool BRYy A S ArPE ol Clbedihd GEaEYohNGRAS 330004 ani mal s
t hrough a gate._  Conputer records are mal nt ai ned &Qd anal.yze g ovi de

to
i nf or mat Pon abotROHh &R PRGEIRMLICS BRVEERIMSHE naftt FRE 2168, Pef PR
comuni cati on stst emcesds tite upaesageatefl wigale othxeugh @nt gakepat ed

co_ndulct ive ”Ediéwt.f}rexf[ fi%{:ﬁ&&f@“ﬁé %ﬁi&@a@ﬁgh%ﬁ&{&@ﬂﬁa EBL@&E&&&@“ to
animals in proxi 0 the feeding trou n receiv c

i dentification % W‘%‘%‘é‘t’?&nagﬂ‘ﬂt cFS"r‘?efgaFﬁ’F‘%%?Falf i%h °§bﬁﬁfh ‘?ﬁé“agni nare The
syst em per ni t s rearARVeldidonrunbeat fonctyistemedsehan whtermiawdedewbfet he

ani rra{) hg d_et e%ﬁd-o%ﬂ&trﬁ&%mfaget ﬁeeﬁa&i:e}:'v@; ﬁg&i&x@ hesds eﬁ?ani mal s
can be nonitored and anal yzed, while ani s feed in a_,natura
setting. The pr%n@ﬁgs&lopoggt}Q&emﬁgnmﬁi{qﬁomﬁﬁo& tt°oa8ﬁ@a£§01%r nor e
f eedi ng st ati orproximditds tyentkel Egedingr bxpuihy andodat | veceiMs| backi ons of
proximity |ocatid¥hta@adatifn thforiAAd dHdtHesalinFoeRneivheaBont S

ool rable S, (T QR ST Bhe s RTRBRACD S S hgpobients | Lha
utilizi A§ rest rasihviegded wheasthetpresgnce of the animal is detected.
In this way, the condition of entire herds of animals can
be monitored and analyzed while the animals feed in a
natural setting.

The problems of locating animals with respect to one

20 or more feeding stations extends generally to proximity
location. Applications of proximity location occur in
the area of human health care where it is desirable to
monitor patients. This monitoring extends to patients
that might have difficulty reporting their own behavior

25 such as eating or utilizing restroom facilities. It also
extends to the elderly, to those who have Alzheimer’s
disease, are depressed, or who are subject to falls.
Location monitoring tags, analogous to the eartags worn
by animals as discussed above, can be attached to an

30 identification bracelet or other form of identification
worn by a patient.

In the retail industry, it is desirable to detect a
situation in which products for sale are being removed
from the premises without payment.

35 In this application, transponders incorporated in a
tag, such as eartags or identification bracelets, are



extends to the elderly,—to-those-—whohaveAlzhetnmer—s—disease, are
depressed, or who are subject to falls. Location nonitoring tags,
anal ogous to the eartags worn by animals as di scussed above, can be

attached to an 30 identification bracelet or other formg i fication |
o

wor n by awﬂgf’f')&?ft. In the retail industry, it is desi r aff tect a |

situation in which products for sale @re being renoved fromthe prenises |

wi t hout paynent. 35 In this application, transponders incorporated in a |
tag, such asaé‘sﬂctl%ﬁ%domﬁld%ti'mﬁlﬁatﬁmnbcamelpebslpcaseofﬂertedCﬁO)'%/ 10636

PGI/ US9711627 %%%08%,%9&91&94&“ MR $$na 1BUNBORand o P RGMGEEsOf fered for

sal e. For conveéri ence ani mal' s, umans Qr _produgts |1chbgre
associ at ed \Whifiln arer ARSRGHAEEINIALIRE 2 o APBECPEhs " 5 The
i nventi on i srefigreeidedot @s a" frmdwod for detecting the pr esence of addr essed

| tems by sendi ng .que; Qo iy 1gdaiasted 0b d hRFhoaNEeN detleetihgat ed
conduct I ve nmedi um and det eC‘&}‘ﬁ resgonée fro‘:{nn n d te? h%l ng an address
sent if the $hemuesenRg Phe? %&‘% dERPE BY WY O 84t EPFT ned
proxi mty tocaddresgesestr inamadon ardust eyminated gandugeive MedivPens can be
obj ect or anifBlfrektidld a FUIPRheet Beom @FPARER Ravihe &eniddegseircuitry
contained wthin an eadh?%n £, an %rﬁl dgg'ﬁwquEHQe‘is%tlgh% ABM unit,

act

t he response®®n onse can

i ncl ude an i detiezatined tmxnantxm%l ths WG natAfs ‘fm“(?&tlp’ﬁn can be
generat ed bymaghee ARBPYd Ofermd catibe ybjsed ¢ ahdmads. arifmah eati ng

sounds. The condyctiye pediumcan b ggg& c;r{gliggdor any ot her
conductive oBFE®:: FPe) §STRE! eerggf’ gigsér%t{%yeelg o T

rmnat grn path to
ground. The ‘atm-ri@sge?seas'ém arfd Fﬁea’%’ci?arles‘[foﬁSPnﬁp? "b’o%& sent to a

unit, the response can be used to activate the ABM unit.
s - The response can include an indication that an animal is
eating. This indication can be generated by voice
recognition circuitry used to detect animal eating
sounds. The conductive medium can be a wire, a feeding
trough or any other conductive object. It is preferably
20 not terminated by a return path to ground. The addresses
gent and the corresponding responses are sent to a

computer for processing over a computer interface.
Responses can be sent by a radio communications link
using RF energy or over the unterminated conductive
25 medium. The addresses are preferably send redundantly
and are considered correctly received when some but less
than all addresses are received correctly at the
addressed item. The addresses are preferably sent using
frequency shift modulation. The response can include a
30 tone or other modulated information. If it includes a
tone, the frequency of the tone can be used to indicate

battery level. '

The invention is also directed to apparatus for
detecting the presence of items, including an addreas
35 generator, a sender for sending addresses from the
address generator over an conductive medium, and a




~conputer for processing over a conputer interface. Responses can be sent by
a radi o conmmuni cations link using RF energy or over the unterm nated

. conductive m The addresses are preferably send redundantly and
dre consi der edoco ctly received when sone but |ess than BETUSRIAHYses
are received correctly at the addressedqitem The addresses are preferably
sent using frequency shift nodul ation. The response can include a 30 tone
or ot her nodul atmbiiva‘:obﬁﬂtlié)ﬁteh\ffdi deBettifles the addPesddic fhoaqancy of

Lhe tone can becdisfildil Mlih anbfthfidnl &Sl - TR G 18D Suf! S0

directed to apparat us for ence Itenms, 1NC I ng an

address 35 gemR , thesepddreds %eé‘ﬁdl ﬁ@ a‘t’i’tﬁrb'lébe§nf r 8f+ apkighae ess
generator over m‘bﬂmﬂgctbvmﬁmﬂmuﬁbtﬂﬁd weddOm9 8/ A MediePCELR®Y dalir74 9 7

recel ver son { hewdd il OfodELEAN00 LI BOMEERSERY OADS SONEL) Ve

nmedi um and returning a response
within an estatf% EbrS??Pr?WtUh?’heIEB‘thEPPvél%E(ﬂ‘iﬂ’ﬁesﬂegem sends

each 5 address restivedntbyrectlyontinuously and a receiver returns a
response when |ess tlgagnal itmdeﬁa%ea #hlactAalatad ﬁQEﬁgﬁiérX dfcri he 1tem

carries an actlvat abl as an esponse may

e | suc
sel ectively caf¥e &o%fé”t \%ftr Be REPSRES v BRYb| 2R MRStHYALEMCaRse
i nventi b i s alastigiatéonedt t the ap)tstvanabbe meddtamdsmng t he presence of

ani mal s, and gat herirhg %@ﬁen%mahya'sn%l'éaf Qi TRl QR %!%PU% 213
|nclud|nga %{&): €l glrrpurer |cnter n@ sender sendi ng
addr ess i nforma ttggt frSa RETErEcsy eFf ni @8 @& eﬁéﬂ?uﬁ\“&nd al so
to the corrputerané‘\le'rzlvﬂe infeematiten ahdut athespoausisoniatlhéssy ane ani nal
providing a resoapacer| 0al honpRitRY! Qhtwlescd Near @3RABEEE ke GRINKEHgAN
address; g address information to the animals over a communications
' medium and also to the computer over the interface, and

a responder on at least one animal providing a response

to the computer when the responder receives an address

unique to the responder and the responder is within a set

20 proximity to the communications medium. The computer
activates a mechanism on the animal in reéponse.to the
response.

The invention is also directed to a computer program
pProduct, including a memory medium, and a computer

25 program, stored on the memory medium in which the
computer program contains instructions for detecting a
response from an addressed item if the item is within an
established proximity to a medium over which addresses
are sent.

30 The invention is also directed to a method of.
applying stimulation to an animal by detecting proximity
of the animal to an eating area, and applying stress to
the animal when the proximity of the animal is less than
a given threshold.

35 Still other objects and advantages of the present
invention will become readily apparent to those skilled



—uht-gte- 16 y '
t he communi cati ons rredl um The conputer activates a nmechanismon the
animal in response to the response. The invention is also directed to a
conput er product, including a nmenory nedium and _a conputer 25
program S{v%én the nmenory nmediumin which the corrput'é?"B%’é fn cont ai ns
instructions for detecting a response froman addressed itemif the item :
is within an established proximty to a medium over which addresses are i
sent. 30 The iinnviehe | ert | Sraksahei ridilowing deteihed descrippisning !

stimlation tpe2B1ANUATR chY lﬂ:@ﬁf@%bﬂ&n‘m’d@ih@hﬁ Wt OhetiifremitiiBnl id 0 an eating
area, and app&lél ng%%agﬁ%é o Sgglgtﬂ}é )Jrgg;a Tﬁ]f Lo a4 éfo'%hé he ani nal

is less than® ects an vant ages of
the present bﬁﬁ?efmd%ﬁonﬁﬁﬁmplﬁi‘&ﬁr@frwiﬁg %‘ffp&?‘én’cn‘f‘?)“ttlt%‘se A%illed WO
98/ 10686 PCT /wcmmaesze?a«nm&du nthéeimréntfioami s heagadleowifngttet aandd

e O Gt ERELED %%?édl:ggmpé of ghise ﬁ@mg@wfﬁ eckligal UANLI ON IS

shown and descrl b{ﬂt ustration of best. node
cont enpl at ed c8pakhe (i rn%? cattﬁénisn%l’f?iféﬂus R§V5°leie°€§°|’:éa|"‘f]z]ed t he
I nventi on i swiahabt edefaratihgr faod tlth fihgesniomnbddicerdisglandehe s sever al

details are &QQ%@#@ 0fndrodidd &GAleaBs Iaraart@usx:@bvr@géra@ﬁp%:és al |

wi t hout depar, é g the i nventi on ord| n%t\é_, tt drawi ngs and

descrtbtion &réY Br?)'e“’reedér Bagurs any ug?rlé e Rature, and not as
restrictive. Brief Descrlptlon of Dravmngs Figure 1 illustrates an open
feeding troughi;wkthed a I nvention installed to detect the

feeding of an anf’@ur’e i l\.&H:rates an O%GIhII %Jl%&eérﬁ@{:%;gh%q{ am of one

system of the invention installed to detect the feeding
of an animal.

15 Figure 2A is a high level block diagram of one
exemplary embodiment of the invention. :

Figure 2B is a high level block diagram of a second
exemplary embodiment of the invention.
Figure 3 is a block diagram of the proximity address

20 generator shown in Figures 2A and 2B.

Figure 4A is a block diagram of the proximity sender
shown in Figures 2A and 2B.

Figure 4B illustrates an alternative for coupling of
information to the proximity sending line (undeterminated

25 line).

Figure 5A is a block diagram of an eartag response
sender shown in Figures 2A and 2B.

Figure SB is a block diagram of an alternate eartag
response sender shown in Figures 2A and 2B.

30 . Figures 6A and 6B show alternative proximity
response receivers for receiving signals sent by the
eartag response sender shown in Figures S5A and 5B,
respectively.

Figure 7 is a block diagram of an ABM control sender

35 shown in Figures 2A and 2B.
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information to the proximty sending |i né (undetermnated 25 line). Figure

oA i's @ block di agr gl 23 £g1d B9LLEYIREN SEIACREIUNLIRLbMIHES 2A and

2B. Figure 5B is a_l ramof an al‘ternate eartag response sender
shown in Figuredn2RigireBA 39d. 28 gures 6A and 6B show al ternative
proximty response Finatesor $s faobloek eliagrgmsofjread $ntenfads shiown Bart ag

response sender §£‘9¥@?i Hgubgs 5A and 5B, respectively. Figure 7 is a
bl ock di agram o? n Al I\ﬁlbontro sender 5 shown in Fi g%[ries Zﬁéﬁjd 2B. WO

98/ 10636 SPCT/ U397/ 160%aMres FitQfr e XPB a8y 1% AFSgrEth o Van P%cei ver
shown in Fi gurésag¥amnd uddd FigurtlXudtrasebl bhe dopepaddonf @f | vherface

shown i1 Fi gur g5, 2 A0 2Bas? eELON Qorkili cdOBAI LrBBease el ative i ming

di agrans used to 1l lustrate_t g ogeratlon of the |nventai5$nagm diféerent
cormuni cati ons channEtErerldyldlyatrates AraPEEMBIA B SHFAr726F38nP2at i on of
a dat abase cont ai datapagearsathining commactionFrecerdsl? | | ustrates an
exenpl any organi zat ig e 12 991 3PESf PRAhALREMG1ARS YrdRhiedc08ni &gl vi dual
animals. Figure 13 I lTustrates an gx«fﬂg‘%a‘{%onoro%a%&%;il urélofm mglf\st‘abase
cont ai ni ng i nf of MAGEH?SEHEERE A b dPEPERR '
Figure 13 illustrates an exemplary organization of
a database containing information about the most recent
_ status of an animal.
15 ’ Figure 14 is a flow chart of an exemplary process
(main routine) for operating the invention.
Figure 15 is a flow chart of a check zone status
routine shown in Figure 14. :
Figure 16 is a flow chart of a stimulation check
20 status routine shown in Figure 14. _ _
Figure 17 is a flow chart of a stimulation to be
applied routine shown in Figure 14.
Figure 18 is a flow chart of an enter diet,
medication or weight routine, shown in Figure 14.

25 (6} NOMENC
The detailed descriptions which follow may be
presented in terms of program procedures executed on a
computer or network of computers. These procedural
descriptions and representations are the means used by
30 those skilled in the art to most effectively convey the
substance of their work to others skilled in the art.
A procedure is here, and generally, conceived to be
a self-consistent sequence of steps leading to a desired
result. These steps are those requiring physical
35 manipulations of physical guantities. Usually, though



—stat-us--ot—an—antmal—3i5-Fgure—14—+s—=a fHow chart—of —anmexenptary process
(main routine) for operating the invention. Figure 15 is a flow chart of a,
check zone status routine shown in Figure 14. Figure 16 is a flow chart of
a stimulation check 20 status routine shown in Figure 14. Fiqure 17 is a
fl ow char t"BP¥¥6% i nul ation to be applied routine showfGPRTEHe 14.
Figure 18 is a flow chart of an enterjgiet, nedication or weight routine,
shown in Figure 14. 25 NOTATI ONS AND NOVENCLATURE The detail ed descriptions
whi ch foll ovvns@y A&@esaéﬁwt edhieBet ejuamt bt ige ogrien phecefioarmesoéxecut ed on a

comput er or RO SORRUREL o I%ﬁafspéﬁfa%iw 8k péesgidrdireans and

r epr esent atl e rrea use e skille the art to nost

d |
effectivel y tomefennss. sul§’§E“§hE% of tcf?é"lprar tk t3" the? i PFed in the
art. A procegfifpulated.e, 1ankadyenccaiveniepbraeiniagsy oopincipaddyf - consi st ent

sequence of %5?%45%@ i 0g ctd?mf'&‘:nd“i‘ééde'adtor&%é'rt to Hkee sigpslsane those
¢

requi ring ph mani pul ati ons of si cal I e ual 'y, though
i ~i CVO 98%1%136‘@@?\*@897? %816 Yﬁ'@’l"xﬁec haq‘%%%kgt hzzseéruguant ities

t ake the forfusifers| eet thealike. nﬁgrﬂm\ld-dsbgrm@doab%@éﬂ’bf thatng stored,

transferred, ,¢0H¥ NedseCRARA Bl1a2NEeMid1@E W 66 beTaBspoiateil wikh proves

conveni ent at times, rinci pal,l or of to refer to
BEARER DabbhoPl qlitItasr mib DD 328y

these signal §%s A[HTE: characters, Yt erms,
nunberts, or tbevénient ﬂabsheutnpb’@flwé?eﬁhe%\ﬁé\?é‘lt ti®8t all of these and
simlar terms aremiyarke,aseRsi afandpuldthiorshepepfoomd aaee pmfseoal

quantities andaredTeiChy ¢ dfhdOUER! &''ads2RG! Sr FRHRBENG 0 virene
! are commonly associated with mental operations performed
by a human operator. No such capability of a human

15 operator is necesgsary, oOr desirable in most cases, in any

of the operations described herein which form part of the

present invention; the operations are machine operations.

Useful machines for performing the operation of the

present invention include general purpose digital

20 computers or similar devices.
The present invention also relates to apparatus for
performing these operations. This apparatus may be

specially constructed for the required purpose or it may
comprise a general purpose computer as selectively
25 activated or reconfigured by a computer program stored in
the computer. The procedures presented herein are not
inherently related to a particular computer or other
apparatus. Various general purpose machines may be used
with programs written in accordance with the teachings
30 herein, or it may prove more convenient to construct more
specialized apparatus to perform the required method
steps. The required structure for a variety of these
machines will appear from the description given.

Best f car ng out the vention




~Further, the manipul ations perforned are often referred to in terns, such
as ‘addi ng or conparing, which are commonly associated with nental
-operations performed by a human operator. No such capability of a human 15
"operator is n¥P&8AMBPE or desirable in npst casés, in any GCTUS®IM6274

operations described herein which form pgrt of the present invention; the
operations are nmachi ne operations. Usef ' machi nes for perform ng the

operation of the prgs | Pved gl ude e W1 | gi;bah 20
conputers or simlar d%{;/%ee éyl}aéggn?qi ﬁggﬂ ?%%dg#gso reggitg(slrzt%())

I s.. The
apparatus for BEFEO?%ng %é?eQBBBPaWo%s;“Hﬁ aZPpSRutIROMRAF Méth
speci al | y const Ebet aysttem tdfe theuineenplomposestalled ney deoapti skea -

general purposereeaphy s ah Saligakl Vekicr andfhl VAP bxhfELD GRS bY 2 |
d esent e

conput er program sfared in  the conputer. The procedures p >d‘ herein
are not 5'ionhereﬁtl el af Y t §8a %‘gﬂtq‘lﬁfl ¥+ ot 12553 %t hR?  vRABRT at us.
Vari ous gener al CputdpiR trravabendenwy roui tsy Forwre spgndigigans quertiten i n
accordance witheabie eamiingss 30186" @ighippeal twiddy RAOWBMTOLE CORYENI ent to
construct nore mg&ggé'c?l ilzeq:hai%Pairas us to $erformt e rensg,ui red_net hod

steps. The requiTed structure for a-vari ety Bl?etrffejge‘ SheMed Qi Lf appear
fromthe descri BBeWh 4nvewrepdstaidddereingfiteyi Ag ownjvhetiowenithn WO

98/ 10638.0PCr / UBTgdfel 2A ldndri 2BIF € Bhé | bysstdrdt &S1 A %ﬁ%ﬁ&%ﬁﬁﬂg{;%&ought
e system

E)i}ztO)he ?ﬁggn??oﬂl%]]tsltlgqelwé ¢ griig?gglfé)t Segﬁggﬁfﬂﬁég s ‘r%n\ilgﬁfﬁPghE&%h ani mal
(in the exanpl eRh3R{ETTOFaEICR y resppnse agdeppdiiali t hnteraztis agidi30 whi ch
o750 eaui ppod Vi o AN T e e e e B e ey
SERCEN N b R,
presence of
an animal is detected at the feeding trough 120.
Figure 2A is a high level block diagram of one
exemplary embodiment of the invention. In Figure 2, a
proximity address generator 203 feeds addressing
20 information to a proximity sender (204) which drives a
proximity sending line (sometimes called an unterminated
line) 210 in a manner which will be described more
hereinafter. An animal transponder, 230, such as that
incorporated in the eartag of an animal detects the
25 addressing information sent down the unterminated line
and, as shown in Figure 2A, returns an RF response which
is detected by proximity response receiver 206. The
address of the animal from proximity address generator
203 and the corresponding response from proximity
30 response receiver 206 are fed to interface 209 and the
information recorded in CPU 201. In the event that it is
desired to provide ABM stimulation to the animal during
eating, ABM control sender 207 is activated to send a
command to the ABM receiver 240 over an RF link in
35 response to detection of the presence of the animal at
the trough. As noted on the figure, each of the items



—I0Frgures2A—and 2B The systemdrivesan untermmated—wretio0—whrch—
runs the length of the feeding trough in an interrogation response node
which interacts with eartags 130, but only when the animal is sufficiently
close to t m nated wire 110. The system can al so ] RF to
activate t@ kftkmit when the presence of an ani nal is}%(?b@é?at’ t he
feeding trough 120. Figure 2A is a high | evel block diagram of one ' |
exenpl ary enmbodi nent of the invention. In Figure 2, a proximty address
gener at or 203 fwedwedddresdiaguesed rarediri oietedla ipr sghpbngtsemder (204) |
whi ch drives 1pn@xed t¥qnending |ine (sonetines called an unterm nat ed |
line) 210 in a manpper | Wl , be Iy hereipn An ani mal
t ransponder, 230, gg%ﬁg\?sézgﬁa? hi.%%’c&%%%%a’_‘flgﬁ’qﬁ ﬁgéﬁléa egb:ftegggé%&g% animal |
det ect s t he Sxexuderysengodimantngt oihecftvedsdhnt he ThAt BFAPRYR2Y 1ine and,
as shoen in Riffededle BeiwsenstAls Rmbodspensandhtbat dfsFdgueetznd by
proxi mty I eSRONSRe! SHCLHE" £U cnil® enR0PEERSpdHad SeBPLAB LGN PTOXI MY

addr ess genereﬁ r correspondi ng response _fromproximty 30
response recdiffer e@utacgr sesRANacy feRAqY gl 268 SATTERE IGViSFortRf i on
recorded i n @Rdx2aitylserddiegeliand 2tthadnd BetectabSrpedtia ploeille ABM
stinul ation tQ.Lhe:apiEberdE i fite 9L S6kA ARMHeoRLES]| t3@RIEIGUROT7 S
activated to send a “confrand to . the ABM reﬁel ver %.14Q,iover A0 RF link in 35
respohfe to JREZAEEBNAHIAtIrMSEPEsLREPHMFRECRN I FAF Eh& trough. As

noted on the figuFégueachisfa bRecktidipgran OB theaIeAOiLtYySAddaessrs 12
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I gure IS a,nl eve | agr am, Qi C . e enpbodi nent
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of the inventd erence petween enbodi nent and
that of Fi gurkhe2Areestdas N¥'h qimsuiscBlPhagceivest ChRspbreerof édponse from

1s binary counter at any particular instant and is designed

to trigger a reset at the highest number desired for an

address. Thus, if a herd had 150 animals in it, the

regset at N circuit 310 would be set to detect a binary

state corresponding to 150 and when that was detected,

20 would reset the binary counter to begin counting from 0.

" Thus, the number of addresses can be controlled to

correspond to the number of animals being monitored. The

binary counter continuously and sequentially outputs

addresses for .animals. These addresses are directed to

25 the interface and to encoder 330 which provides data out

to the proximity sender. Encoder 330 takes the address

at its inputs. from the binary counter and transmits the

address four consecutive times in a serial fashion.

Encoder chip 330 is preferably one commercially available

30 for driving garage door openers and the like. It is
available through Radio Shack.

Figure 4A is a block diagram of the proximity sender
shown in Figures 2A and 2B. Data from the proximity
sender arrives over line 440 and is applied to flipflop

35 430. A free running 100 kilohertz crystal oscillator,
400, 1s applied to one input of gated amplifier 410. It




‘the eartag response sender 230 is carried over the proximty sensing line
210 and detected fromthat line by proxinmty response receiver 206A.

- Otherwise, this figure 10 operates as discussed in conjunction with Figure
"2A.  Figure ?’W@’“&‘gﬁl ock diagram of the proxinmity address RfSES93MET4 shown
“inc<Figures 2A and 2B. A clock 320 drivegs3 a binary counter 300 in a '
continuously running fashion. The "reset at N' circuit 310 receives the
state of the 15ghanasydatPiidEbyatwamhdappiltalato icis dapuanslf igateesi gned
to trigger a res th [ ' r&SSeglNUS, if
Hoher d haa 150 SBLaRkek f2dY g‘gﬁé FEe Ry Weitlhe 26 AReaTl B |
detect a bi narfliBEAPE $3F rex FARGORgSERLe RP Ltk WRéA FRARISRSRHct ed, 20

wowl d reset thenlitnasy feauakerple, Whgnntiosodattianfirdm pro@imifhussndere nunber
of addresses c roLl or d r&gﬁb anijmal s

bei ng rm%i torea'g gﬁle&&jg%%lalrlyg%%%%ig%'c%ﬁ?%oﬁgpgagﬁg squénﬁggﬁyyl out put s
addr esses for. dniamdl she TRerutnufdbesiegianrk O r &8t &8et gtber thad middr f ace and
to encoder 330 thei GhappEo¥ideStitatprotiimitiyosthdepr bxi O tyhesentgut Bhcoder
330 takes the gddreag odLnstsnd e PRibhespi gary:ﬁomsermaﬂfu,ransm ts
the address four consecutive tines in a ggri al tashion. ‘EnCOdcﬁ%ﬁ?hi p 330
is preferably &h€ EPRELRTAAPPLIST tAMPL361eE 450 ISPRRTCH STRAD openers
and thelti ke. hipons thkewailbghtal t statgh dfadtbe Shaphat Flafis efndmi $he bl ock

di agram of the %hg_q:%y ST SHAWE, | ntid 9466S 1A RRE L 2B. o RAddif rom the

proximty sender arrives over line 440 and is applied.to fl]pflop 35 430.
A free runni ng°eSdlkprEeRerks, epfeREI2lICi ﬁFﬁ%??g)p4€g‘}st ma‘tfbﬁiaét?dt o one
i nput of gat edbarpkehi a004kiloherv®) 884166364kileBCertzUS8dLe6274 Thik3 is al so

di vi ded by. twg,a eﬁep'n'\o%ﬂufaeear&dﬂguuoiﬁ%qteﬂdtoamlviefri £60 48flcpData from
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to as an unterminated line.

The unterminated line is literally that. It is not
terminated with a return or a path to ground. Since
there is no return path, there is very little, if any,

20 current flow on the unterminated line. However, the
voltage on the line changes to track the 100 kilohertz or
50 kilohertz frequency.

Figure 4B illustrates an alternative for coupling

information to the proximity sending line. This uses
25 transformer coupling 460A which is designed to step up
the voltage to be imposed on the unterminated line 470.

Figure S5A is a block diagram of an eartag response
sender shown in Figure 2A. As an animal .approaches a
feeding trough, the animal also approaches the

30 unterminated line 500. A tuned circuit in the eartag,
detects the field variations resulting from information
being modulated on the unterminated line as discussed
above. The output of the tuned circuit 510, is applied
to comparator 515 which detects when the voltage on the

35 unterminated line is at 100 kilohertz and provides a
particular output, such as logical 1. If the signal on
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output O
frequency
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This output from decoder 530 is used to activate a 300
megahertz transmitter 540 which is modulated by a tone
generator or optional modulator input 550.

Thus, when the animal is near the proximity wire
500, its eartag will be interrogated and the eartag will
respond with a 300 megahertz transmisgion over antenna
560 which is modulated either with tone or with an
optional modulator input. As discussed more hereinafter,
the return response over antenna 560 will be detected and
utilized to note the time the animal approached the
feeding area.

For certain types of research, it may be desirable
to distinguish between when an animal is actually eating
from its mere presence at the trough. 1In such a case,
optional sound recognition circuitry 570 can be utilized,
in a manner directly analogous to voice recognition, to
detect eating sounds from the animal and to send an
indication to the central system that the animal is
eating using either tone or othex modulation output. A
tone generator can also be used to determine the
condition of a battery by using a voltage sensitive
oscillator for the tone generator and detecting when the

ughng h@nynt er mi nat ed




“the unterminated line is 50 kilohertz, the response of the 100 kil ohertz
ctuned circuit 510 wll be considerably reduced and fall below the
~threshold of the conparator 515 so that no output, that is, logical 0 will
‘be apphied SVOSO8I ifier 520. A 3 out of ‘4 decoder chip SBETPSIAEHEr ammed
-to. detect the address of the particulary@nimal to which it is attached
usi ng, for exanple, switches shown at the bottom Decoder chip 530 is the

- correspondi ng chbPedge Hh eneed%n@fyemeaaeorsa% igb A gereadn poiric is, the

chips are typi caII bo in pahrs, one co It egg:o and one
constituting a %%? uth’ﬁ'ﬁ' decod:eangﬁl J‘nSSgﬁ IFLL'%'?&;{ Iggi?cal 1
out put when 3 omcvolrlacti@m t he addresses recei ved correspond to the set-
address. 15 Thi s outgidurier ®B d@CQdQﬂoE:&OduagﬂSﬂdoEOaacérmmte eaBiy

megahertz trans égoq{seS%gggg%c%é&%n %_ﬁg DY a hane «md84aSkH propr

optlonal nodul at or- 1 nput e animal 1's near t, roximty
wire 500, its @we&gtﬂsl #eﬂlil?qsﬁt%@i‘%ﬁ}'atléﬁsaﬁﬁ pRECERI R FLPe r espond
with a 300 negager k@thifmns MeEghall v ethantentwabosysten hratherndthat ed

either with to{‘vﬁ afllg "M ta*boaReBQQéfcoi‘ac'raP{Qﬂ%@éProd rbfﬂét reé&rﬁ’ SuUsSpd nore

her ei nafter, return response over antenna 560 etected and
utilized to not@ﬁq}@%ﬁ%ntq@JﬁFﬁﬁPndﬂﬁ%ﬁtﬂ\éﬁe tsl‘?e pzélloe]é ME%ea. For
certai nivypes obscildmaehssdtfomes beftepiamay dividedicnnigui S6r bdteneen when

an animal is actially EnhiicatisAyits thREE iR e%;‘ﬂéc%p?it kN & A I n such

a case, optional sound recognitjon circuitr 70 can be utilize 30 in a
manner direct| ysiéﬁﬁﬁ“bQ’SBEr?%g‘\PoFE% %@éﬂhf’??%‘ﬁ% gBQJt‘:é’cf:I"Ea'?q‘lrﬁf‘gsounds

fromthe ani naloantd atskonl kddohentk odieireas ttthe retuentpatih sgstesnadthat t he
animal is eatifgh Usigegiiher at Qﬂgfé‘fer&tﬂ&qr a%qgki’-éfogef)ué@ﬂ}es Ro tone,
gener at gL 68N A eBe 330 de"SHTEILRE, | DSt SO SR staP ALY Y
tone or optional modulator input 550. The output of the
modulator is then applied to a driver 590 which induces
field variations in the unterminated wire 500 through,
for example, electric or magnetic coupling. The
20 remainder of the circuitry of Figure 5B operates as
discussed in conjunction with Figure S5A.

The near field coupling mechanism utilized and
achieved by the disclosed circuitry is believed to be
principally an electxric field type of coupling. It is

25 not intended to radiate radio frequency energy from the
unterminated wire to the 100 kilohertz tuned circuits 510
of Pigures S5A and 5B. For the invention, one does not
want the advantages associated with far field radiation.
On the other hand, the exact mechanism for the transfer

30 of energy from the unterminated wire to the 100 kilohertz
tuned circuit is not known. It is believed that that is
an electric field coupling. Adjusting the voltage levels
on the unterminated wire results in a very contreollable
field which can be adjusted precisely to a threshold

35 distance beyond which the signal will not be received.
Atypical adjustment ranges might include a few inches at



—oscittator—for—the tone—generator—and—detecti-ng—whenrtheW-98/106<
PCr/ US97/ 16274 15 voltage on that tone generator drops to a certain point -
by detecting a change in the frequency of the oscillation. Figure 5B is a:
bl ock dia ﬁ.{g‘alter nate eartag 5 response sender shown in Figure 2B.
Thi s enbodi ment of the eartag response sender uses the RffVE¥H%%t ed i ne
500 to return a signal to the centrale systemrather than wusing a 300
nmegahert z transrn'tter on the return path as discussed in conjunction with
Figure SA ' phdllpwiendhendzl3 (Fessciat] sherhB80 ehgrnsTh derapdmeoy divi ded
carrier for the vdi®hgk gl TedNt6 aiHeoifitedhitiatied, wife. URFidierigyom t he

system central | 59 tEe unterm“r,l%t %d I| e%QQLoE%%P%ﬂ%aE 2“%§<i§rs at 100

kil ohertz whefeas e} aPUrn occUrs &t ifferential
anplifier 5858%r%§r98335t?rm|“&{°€ gre29p Hist8RERBz oscill ator out put
wi th tshe tone orrigpireenata nochd ats@r shewt BF@rnibéveutprdxioiityhe

modul ator i s, é%égh%?”%ddQQVEQaaf@E'W%Ee@%@n&hbggniﬂguﬁgﬁt byel@evariations

in the unterm W re rou% exagrp , electric_or nagnetic
coupl i ng. ThBADRRG ZREPPRRS UBLTEIRE ELPLESS (P 3P BBy uF &S B Y& ¥t es as
di scussed in conjumctFiopure t GAFI ghee BxiTHeyneaepbnekd wmeiviemg nechani sm:
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| evelis tone filter or demodulator 610 is used to extract the

tone present (PV) or data received output.
Figure 7 is a block diagram of an ABM control sender

shown in Figures 2A and 2B. The output from the
interface address latch is applied to ABM address latch
20 700 which latches the address. The address applied to

encoder 710 is sent serially over 300 megahertz
transmitter 720 and antenna 730 in the manner described
with reference to item 330 of Figure 3. An address
available input AA triggers the ABM address latch to
25 latch the address and, when an animal is present as
indicated by =signal PV, AND gate 740 enables the
transmission by encoder 710 over the 300 megahertz

transmitter.
Figure 8 is a block diagram of an ABM receiver shown
30 in Figures 2A and 2B. Activation of the device is

achieved by a 200 megahertz transmission from the central
system to the ABM unit and received at antenna 800 and
applied to 200 megahertz receiver 810. Item 820 decodes
the address being received in the same manner discussed
a5 in conjunction with item 530 of Figure 5A and when, the
address received is the address of the animal in




on the untermnated wire results in a very controllable field which can be
adjusted precisely to a threshold 35 di stance beyond which the signal wll
not be received. pi cal adjustnent ranges mght include a few inches at

| 1 CVO 98/ 108968’%4%397/ 16274 16 the | ow end and 15 feet PEE/USPRAGRI4gH
end. It depends on the voltage applied 49 the untermnated wire. RF
energy, on the other hand, which is inténtionally not used, would tend to

propagate to NMighegtgsher aét%a@@@sse@&i&w e PARNELAB sHOwhal hesnat i ve
proximty respﬁﬁse reggévers for rgcelélg%ylzgnals sent by the eartag
response units SFVEFGuP8Y SA HRFOFEXPESpeEYIFely. In Figure 6A the
proximty response rEiguvers 1eowﬁrh0§tsdaam Wégahdﬂtfrfééelmgﬂ whi ch
Its coupled 10 tsqgarEerezpfllahsr 28, delmdUizaié&rfa%O {iredat epa%ﬂg it herdt he
one presence or r ecei sence .Si g is use
nAERERRPY ot Fsadn AV oRaRbEE ot vt Sore e

as di scussed noP& e erm nated Wre-110 is
moni tored by 1§waki1abhertszgnelu|0ﬁnc | generates oi5ieE0 el eewntade 15

tone filter or dewedstatyo 63Rovrs WaedFigurextsaek tdwh beneydieaaeed (PV) or

data recei ved osﬁggg\gslﬁ g}értqu1 |§matlgl ockTg %ﬁ@ﬁ%@fofa%}ém\i'n%%rtfggl sender

shown in Figure € fromt nterfac redslatch is
appl i ed to ABM address latah 909 FQOBMFC‘FPI%H@&’ ARt ¥Rl rwesd shRwnaddr ess

?ggl | eg 100 encaeleri ddfe Ihvs a8dNis E¥dApryvoded %?ﬁhﬁﬁ 4 ntlerEASE gggr f
and ant enna I n (S nn I‘ e (S to.ltem (0]
565 bt BNASE ARF TBRtko LD Ll SLgfise 0l 8

Figure 3. An ad rravai dress Fatch to
25 | atch the ad@e&§ermed bynhbe %Palﬁleﬁ’al P‘rssl ‘é%'é?ﬂt%’smlﬁb? @XPE@lBy si gnal
PV, AND gate 74enhewahire¥ighee 4) augpussixm -bx7 ervrndartu?éCad\eddress . 300

megaher t z tranighgtﬁ[ ‘constitutes an addreass available signal. Line PV

15 indicates to the computer that an animal of a given

address is present and the send line is utilized to
activate the ABM in response to computef commands.

Figures 10A, 10B and 10C are relative timing

diagrams used to illustrate the operation of the

20 invention on different communications channels. Figure

10A shows a sequential plurality of addresses being

generated in groups of 4 each. That is, address 1 is

transmitted on an outgoing 150 kilohertz (unterminated)

line and is repeated 4 times before address 2 is sent.

25 After the number of addresses determined by the reset

unit 310 of Figure 3, the sequence begins repeating. The

process runs continuously. Figure 10B shows that when an

animal is present within the threshold distance of the

proximity sensing line (unterminated line), the animal

30 gends back a tone, as discussed above, on either a 300

megahertz RF carrier or onm a 110 kilohertz return over

the unterminated line. When an animal is present, a tone

or a modulated input is returned such as shown at Al in

Figure 10B. In the example shown in Figure 10B, animal

35 2 is not present and therefore no tone pulse or other

information will be sent.



Fi-gur-e—-8—s—abtock—dtagramof—an—ABMrecerver shownr 30 in Figures ZA and
2B. Activation of the device is achieved by a 200 nmegahertz transm ssion |
fromthe central systemto the ABMunit and received at antenna 800 and

appl i ed t gahertz receiver 810. Item 820 decodes; ess bei ng'
recei ved u?zga‘é‘ggarre manner di scussed 35 in conjunction gﬁ} 1}|’igg£m 530 of

Fi gure 5A and when, the address recaigved is the address of the animal in
W98/ 10636 PCT/ US97/ 16274 17 question, activates sequencer 830 to turn on
the ABM device &iGuire aqr oglauseatesnneiat Fivpem e a® | animag] otk di agr am of

an interfacey,s laRg EEQEEEéeZ&@JIQoZBctNawttﬁ{éam addeessml atch is 5
gener at ed bgp an

addr ess, avai | abl e _si gnal d i Lab signal can
"be gener at ed¥iisi mRP t ARt IVRRRE 47 c‘ﬁs@%ﬁg 358 gltllg d EgéT:?é{ureéislugr can be
generated damiaetll prepenteatoipuferdimhe¥gPut of the interface address
| at chg900 i s sentAntoethﬁ f@%ccméé 0|oﬂJnltheshappaﬁa€tus1 ldegrébgdand is al so
er

provided to conput er r § imnELering and
control to bléer 5Fn’é Vhee® l eg‘%}%ﬁbé&r%ﬁ{g in t%e exanpl e
shown in Fi geereaifingufpauses\O - A7 constltute an address. Line AA
constitutes an addigese ﬁyaiiabslﬁa:aségnah edeimpd aPy dfgdmidiatdbesofo the

conput er that ni o) & S {San3aeeesh eyg@ot;ag send line is
utilized to % |€atﬂé@teheé%gi\%nn Pes ongegto co ds. Figures

10A, ¥°0B andhltﬁ)eu@bethéla?ﬁ/’eg%aﬁﬁ /Y m&ﬁ éﬁ‘rlg%ange%lqrbl YRSt Hate the
oper ati on of méritordfgi anemtimal maydivafereitth cbamamimaki @Wsl whelinel s. Figure

10A shows a BSeEhdeinigalgenas akped, i n groups of
4 each. ThatE‘x’?eqw‘elg'lg%iéulapll léh%%x?%&s%ﬁ%e nhan :ﬂtlgeol e}5§ gl | ohertz

(unt er mi nat elhyis IeP‘ﬁ@Péﬁcﬁﬁsé”‘}eé‘pElé?"ecfrﬁ‘“??ﬁﬁﬁorbse ore ad s sent. 25
After the nuedrmgr wifmeaddr ess®al dentsus redeby. t 6k dsigie an animal

15 leaves zone N, each time stimulation has begun, each time
stimulation has ended, when a change of diet is
undertaken for a particular animal, when medication is
given for a particular animal and when an animal is
weighed. preferably, this type of information is

20 maintained in one or more databases, examples of which
are now discussed.

Figure 11 illustrates an exemplary organization of
a data base containing logging transaction records. Each
transaction of the type described will be entered in a

25 transaction record. A transaction record is formatted
with fields as indicated in Figure 11. At 1100 is a
field for receiving the animal identification such as the
address. Field 1110 represents the type of transaction
or the event which occurred. Field 1120 represents the

30 date, and field 1130, the time at which the event at 1110
occurred. Field 1140 is utilized to record the last
stimulation pressure applied to the animal and field 1150
contains a stimulation schedule including on and off
dates and times at during which the stimulation should be

35 applied. Field 1160 is field utilized to receive general

textual information.




“unit 310 of Figure 3, the sequence begins repeating. The process runs
continuously. Figure | OB shows that when an aninmal is present wthin.the

t hreshol d dia{?aﬂﬁg‘e f the proximty sensing line (untermnated line), the
“ani mal : 30 sends a tone, as discusséd above, on either BECIZIOMEBYahert z

" RF.carrier or on a 110 kiloehertz return;gver the untermnated |ine. Wen
an animal is present, a tone or a nodulated input is returned such as

~shown at Al in FigpiguddR.2 linluBerakesmi® eskaplaiy &Mﬁaﬂl@n 8gi mal 35 2

“is not present g r mat.ion will be

sont 1 71 V0 o8 Tk BARE b0 kg7t Ayt 86 B 1Raur B8] Mudlerl | e
an animal is Pretent28fdinelydesche easPit"@la@ﬂlF‘PaFeOFhéaRBM FlieldBM wi | |
be -activated i h2lesqutseains0 thbeadtbiedt bgwipfclitheaBbiBtoPI@TRNL LA, t he

(Pl g st Qualwi Bl Al CHEIUACY W52 Ofad L:HRRY PEUES A RRR, A TEL gLﬁ;ell

wi |l now be exg%al ned |n conj unc r efral ning
i | l'ustrates an-BRefprary Bl’Bﬁnl zgtileéﬁ 3R305 dndicaea 'é@ﬁ]t@@'f-# nghé oggi ng

transaction resnimsl @fs Al ddrpuigted heangar tiedkar 1@¥ent @e!oﬁli@@ aﬁﬁ‘e
significant in-gosidQrd I y { the with the
i 1d?9 ﬁlﬁuﬁﬁonggl r‘%‘?é@#&l ept , Ng?%ngh%&a ¥ e assunes

particul ar environnent
that transact |B‘?‘|’ét’vﬁ‘+llarbéi&éﬁér§?wfjé§cﬁ°ﬂ aBY o@f dflerdatebaees zone N,

each tifle an aspmmthalsdréawr sy ene @pn@emahr&@thmﬁt& maas degun, each
time stimul atfmﬁsar?dqdn@% éﬁé‘fé&tﬁoﬁh%'}g%l%flgg s"xoufclj.t Fe %‘% akgn for a

particul ar ani nal cation’is and
when an ani nal"§8ds \ﬁefl JREJPEPPRR &%Vinﬁhﬁét%m '3?8 iapimakat i on | s 20

mai nt ai ned in one dtigureeldalihbasasteaxanptremlamhicianaket {ON s Scussed.
a data base containing information about the most recent

1s status of an animal. Field 1300 is the animal address.
Fields 1310 - 1320 represent whether or not the animal
was present in a particular zone at the last reading.
Field 1330 describes the amount of stimulation 1last
applied, if any, and field 1340 permits the recordation

20 of additional information.
Figure 14 is a flow chart of an exemplary proceas
(main routine) for controlling an exemplary
implementation of the invention. The current animal

address is read from the interface unit shown in Figure
25 9 (1400) and a call is made to the check zone status
routine (1410) shown in Figure 15. When that process
returns, a call is made to a stimulation check status
routine (1420) shown in Figure 16. When that subroutine
returns, a call is made to a stimulation to be applied
30 routine (1430) shown in Figure 17. When that subroutine
returns, a call ié made to the entered diet, medication
or weight transaction routine (1440) as described more in
conjunction with Figure 18.
The process then reéeats in an ongoing fashion so
35 that the main routine is continuously running during
operation of the system.



—Fgure--1i—+tHustrates—an—exenptary-organtzati-on—of—adata—base—econt-arni-ng-
| oggi ng transaction records. Each transaction of the type described wll
be entered in a 25 transaction record. A transaction record is formatted
W th flelda{ %@H{‘F{“ cated in Figure 11. At 1100 is a field for receiving
t he ani nal ication such as the address. Field 11RO"Y¥}i®2knts the
type of transaction or the event whigh occurred. Field 1120 represents’'the
30 date, and field 1130, the tinme at which the event at 1110 occurred.
Field 1140 is utifiqetk t16 rimcer dlolwe chast oft & nohedk orprpr egsyne applied to

the animl agdutiel dubliOin Ga3LERNS 2 stilbabbomaatiedul &rdoguding on and
off dates an

tines at ri t he stl Iatlon shoul be 35 applled
Field 1160 i $°PPi%F ﬁ???’r%@b‘"{gﬁov‘g%@éef’ilé’rgh raF TR UAF B3RSPRat i on. i
98/ 10636 - PCH/aJpartieeyar zbefi gihee 1oopikdgiser at é§°&9naé§ieﬁﬁ9lrz§ﬁy |
organigationy9fn fesdify Qﬁ.sehrﬁ%lalsﬁhﬂﬁsl exfa@fymtsx@n for iuMd \dogeal animals.
Field 1200 :AECI udes the animal_.nu a0l %?a 1'3:55 esc%%% ﬁont ains the :
address by wAFER PR COYRTH WiFRy tE 9 B8 wi PR K HESEdE PP ® hat  ani nal .
Field 1220 cehtwnnsort hwampl evalint ?p@urif:llél d ID3de ppymehiwas RE date the
ani mal was agguidfdnangd: fird dad24benBird (st hiey) baeoisahirengiiyadditional
Lnformation. s Nolghe R 40E )pawe%ekﬁreﬁee@ foneReahbher dlerpy Of the

dat abases |s gg | cati_on and_the arrangenent of
fiel ds? and tHél%elbéct‘T‘%ﬂ? of-nf |'%‘Ieds odtaiPler PBE: tfe 1ARRJIYLIE the person
gat heri ng dat:an@rhdme ani tred &nilﬁagma ;b%evhbmsly dinegona Nx@msbary

16%tatus of Yhnaah 18 BupPERSIHE MT Do & %‘ﬂﬁ”é?gig =8 1310 <
1320 repr eseheaVhetong GRNFSCELAR hﬂl%qere\ﬁaé'npr’:é@e P9 n 3fp&beicul ar zone
at the | ast aphtihgas preatidbubdglindesnei Had5heNarmmndnis cfurstenrliyat i on | ast
15 no longer is zone N (1560-N) the loop continues. After
all zones have been processed and end of the do loop
occurs (1540) and the subroutine returns.
Figure 16 is a flow chart of a stimulation check
status routine shown in Figure 14. FPigure 16 also
20 repregsents a DO loop. For each animal, (1600), the
following steps are taken. The prior stimulation status
of the animal is read from the data base shown on Figure
13 (1605) and if the animal was previously not being
stimulated (1610-Y) and the animal is currently being

25 stimulated (current status = 1) a begin stimulation
transaction is entered and the animal‘s ABM unit is
activated to stimulate it (1630). If the animal was

previously being stimulated (1610-N) and the animal is

currently no longer being stimulated (1660-Y) an end
30 gtimulation transaction record is generated (1670) and

the stimulation is terminated (1680). If the animal was

being stimulated (1610-N), and the animal continues to be

stimulated (current status = 1; 1660-Y) the DO loop

continues. After checking each animal the DO loop ends
35 (1640) and the subroutine returns (1650).




—applied, 7T any, and Tield 1340 permis the recordation 20 of additional
information. Figure 14 is a flow chart of an exenplary process (nain
routine) for controlling an exenplary inplenentation of the invention. The
current ani nWioss8aek¥é ess is read fromthe interface unit sh®UT/USIT/H2BuUre 25
9 (1400) and a call is made to the check, zone status routine (1410) shown
~in Figure 15. When that process returns, a call is nade to a stinulation

- check status routipg 1Je4210_7) Shaweldy, BHaeHee of6a WherRuldeiosubs obéi ne
returns, a call is nmade to -a si‘iarru tiﬁn to b][e?rapplll_lieeg:u?_?ehgu&ggg/(1430)
~shown in Fi gur 8PR¥ieqErhting: s8AKRotPi T Y%t trns,™ & Call I's Made' to the
“entered diet, nbdecid ichacked Mgoghtand £pxacadlpativutation inteyvad: descri bed
ore in conjg)ggtc?bgfbt 4 Eg&u{ectﬁ%)_Thermg;&oeaaobr@sed}@o;mt gekNifin 0ONQoi g
ashi on so a e maln roytine is,continugu rynni n g
operati dn of tFRBesGUFERRE Vi3t Fi083 65 pet FRk 77 l%ﬁéﬁﬁafgogi. égng&g‘l s aflow
chart of a cheskezbfitedtiat Figureuline Efothe i Fnrentr £ime. ipt wikh@gBsentially
a IargeI DO | ogRef ﬁﬁc&ﬁfﬁi,g%abﬂgsmmn%&ow gaehlah@e aipprdledi 80pense][1t in ia
particular zone. T 0 egi at 15 an | r ' of anim
status entry lgfbm?ﬁr!:'?’ﬁg)z lg%q: rSE%Nea%luornr %%?Eé%iu#kgtdaﬁgggggfa base
described as Whewsl)¥ @tisnidaplen ingepvalehavse bpentehecdkifidralfh@al%not in

zone Njygat thejbastesd®fdi7s@)(1Ad0cne dUH routtHer eeddnns i(m720me N (1525-Y).

d ent t ' t 10 W de_] 1530 d
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and is current mgdhcation zoneweaightseoowying gt din g&?‘é’-’?oﬂé-t rahsaction
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I's currently 1§spowljle%§-r dkgt,z%%ilga(:q:gxqoéf\l)wetigﬂtl POFL SRHiIJAUES- & ter

15 be entered. If it is, the text information is entered in
the comment field for that record (1820). Once the
information has been entered, it is stored as a record in
the transaction log in data base (1830) such as that of
Figure 11. Then the process returns (1840).

20 In this way, hardware and software are combined to
achieve superior monitoring of animal behavior which
overcomes the problems of the prior art.

In this disclosure, there is shown and described
only the preferred embodiment of the invention, but, as

25 aforementioned, it is to be understood that the invention
is capable of use in various other combinations and
environments and is capable of changes or modifications
within the scope of the inventive concept as expressed
herein.



subroutine returns. Figure 16 is a flow chart of a stinulation check _
status routine shown in Figure 14. Figure 16 also 20 represents a DO | oop.
For each apbBiese 1600), the followi ng steps are taken. The prior ;
stinul ation stgtus of the animal is read fromthe data A& on
Figure 13 (1605) and if the aninmal was previously not being stinulated
(1610-Y) and the animal is currently being 25 stinulated (current status =.

1) a begin stinulation transaction is entered and the animal's ABMunit is
activated to;stinl gdendd £ckB3WoxihfityNBetdivBlg Vaise Pr&dresiar bei ng
stinmulated (1610-N). and the ani nal |t3‘. cggr.enc'gé_y no | onger being stimnulated
(1660-Y) an &A89%0 L19MuI SPMBAR T HIhSRE PoRPT etord i s generated (1670) and
the stinulation i8.tependinednel@80MOrpf adfreasedredt wHEeMH M@t i nul at ed
(1610-N), ancntbemamdted coapLiboies nedili; &tdnmul ated (current status s 1; .

1660- the DO | ogp ntinues. After c i I t DO | oop end
35 (1620) and theBSUBngﬁf:l ﬁ%graetrﬁrs%%ﬁ?ig%%. Qg?aesf%%gégg%)%é‘g%h 7
PCT/ US971162728 izemrFhguing 13n sddrgaspemtvarkf dihey &9 riaditidortheo be .
appl i ed rout iaaered®sentn f3 guithild.a Heeethiffi€dt poatidityt idee daidchecked |
(1700) and f%t@ﬁﬂha%éd”ﬁ%ﬂ&h@@i\wtnﬁwﬁﬁz a DO loop is begun (1710). The ’
do | oop checks to see If the current date tinme is within a stimnulation
interval specified in Figure 11. If the current tine is wthin the
interval, then stinulation should be applied to the animal (1740) and the
stinulation gtat ughdlRRRA (Jf7 aim e alhish i BEiat ieemi REemyal s have
been checked, the, DO 10 | oop ends (760) and the sub routine returns ;
(1770). FiguPB®8lis a flow chart of an entered diet, nedication or weight
routine shown in Figure 14. A

1
3. The method of claim 2 in which said response is sent ;
by an eartag response sender.

4, The method of claim 2 in which said animal is
equipped with an ABM unit and in which said response
causes activation of said ABM unit.

5. The method of claim 2 in which said response includes
an indication of that an animal is eating.

6. The method of claim 5 in which said indication is

generated by voice recognition circuitry.

7. The method of claim 1 in which said item ia an
object.




;selectldﬁLOT the type of entry 1s made Tirst (1s00), that 1s, whether
.diet, nedication or weight information is to 15 be entered. If it is, the

text information is entered in the comment field for that record (1820).

-Once the infwossioszsn has been entered, it is stored as a recruserheisat he
“transaction log in data base (1830) such as that of Figure 11. Then the

process returns (1840). 20 In this way, +4rdware and software are conbi ned
to achieve supgri%r .overcones the

: nonj toring of. ani mal .hehavi o, whi

_probl ens of the®pridFf 3?{’1.“’.4 r?r}t ﬁf%l"éliqséf’ows}tf‘rcerf B?ﬁ%r%ox?és&s Town"and descri bed
~only the prefertedaewixsdi nent of the invention, but, as 25 aforenentioned,
it is to be understood that the invention is capable of use in various

ot her conbinations and environnments and is capabl e of changes or

‘nmodifications within the scope of the inventive concept as expressed

herein. | | WO 38/ fbe3vetinr gfoglagp 24in mhirh gajgt UL VEr BREHI® y

- detecting the pigsenfeeding taeggwl. i tens, conprising the steps of: a.

sendi ng one or nore addresses of itens on an unterm nated conductive

-medium and 5 b. detecting a response froma tag associated with an item
having an address sent if the tag having the address sent is within a

determ ned proxion tyThe s8tlod Ust eclaimtEdisonkich | sddiredbdimand akhe net hod
o Ch L0 MU A | L MeBpBlise U serk T0° LGRS AL 2 I

whi ch said response 1S Se neartag response sen The et hod of
claim2 in whi PFEREIFEF-mal is equipped with an ABMunit and in which

sai d response causes activation of said ABMunit.

11. The method of claim 1 in which said response is sent
by RF, over conductive medium or over an IR link.

12. The method of claim 1 in which said response is sent
over sald unterminated conductive medium.

13. The method of claim 1 in which said addresses are
sent redundantly.

14. The method of claim 1 in which said addresses are
sent using a keyed modulation.

15. The method of claim 1 in which said response is sent
when some but less than all addresses are received
correctly at the item.

16. The method of claim 1 in which said response
includes a data stream.



—5.-The--net-hod—of—¢clai i i i ponse—tnectudes—an—indicatton—of-
that an animal is eating. 6. The nmethod of claim5 in which said indication
is generated by voice recognition circuitry. 7. The nmethod of claim1l in
whi ch sai %’i tem.is an object. WO 98/10636 PCrfUS97/16274 23 8. The net hod
of claim IWURFch said conductive nedium is a wire. ECTARYIhod of
claim1 in which said conductive nedigym is a feeding trough. 10. The
met hod of claim1 in which addresses and an indication of response are
sent to a conputer for processing. 11. The method of claim1l in which said
response i s sent RE,..over conducti ve pedi r r IR_Link. 12. The
nmet hod of clg‘?‘m 1'&% V\ﬂ?%khocgalog rcg‘gpl)'c')‘n\sﬁ'e.?;g ggng‘k? g\%rﬁ SI%% ogﬁ?ern‘i nated |
conduct i ve niwftludesls. tohe whidto@lep éndigatesi RatkeEh keyied -addresses are
sent redundantly. 14. The nethod of claim1 in which said addresses are
sent using a keyed nodul ation. 15. The nethod of claim 1 in which said.
response i s sent when sone but |ess than all addresses_are received
correctly atl8he PPearates fRz Setrshing EPei RFESERCSNPEN 1E8M8: r esponse
includes a dednpriisiagm WO 98/ 10636 PCT/ US97/16274 24 17. The nethod of
claim1 in which_sai{,resRUe gehdchtdes a tone which also indicates
battery | evel. 1§. Appar at us_f or dgiect 'd'&%et he Rresence of. .itens,

conprising: a. aR-adtPeBgeycify gepfing addresses Trom said address
5 generator over a conductive medium; and
c. a receiver on said item for detecting said

addresses from said conductive medium and returning a
response if an item having the address sent is within an
established proximity to said conductive medium.

19. The apparatus of claim 18 in which said sender sends

each address redundantly.

20. The apparatus of claim 18 in which said receiver
returns a response when less than all addresses are

received correctly. i

21. The apparatus of claim 18 in which said sender sends
all addresses continuously.

22. The apparatus of claim 18 in which an item carries
an activatable mechanism and in which said response
cauges activation of said activatable mechanism.




b a Sender Tor sendi ng addresses fromsald address 5 generator over a
‘conductive medium and c. a receiver on said itemfor detecting said
“addresses from said conductive nmediumand returning a response if an item
“having.the adwoeywesent is within an established proxi m ty ptonussi274
conductive nmedium 19. The apparatus of claim 18 in which said sender sends
-each address redundantly. 20. The appara?ﬁs of claim18 in which said

receiver retur are se _whe n al e r ive
correctly. 21. ﬁe rfxﬂgteﬂ‘sfﬁ ‘% Sr%ili' tah res%gsél fseng[ar Bée%gg aII
~addresses conti Eabhsryng 2nd mlxppas atttf@!@atépau AP igrighpeA™akSi t em
‘carries an act waﬁﬂ)&ﬁ@pcham smand in which said response causes
“activation of said actl vatca% chanl sm WO 98/10636 Pt T/U897/16274 25
23. A system for det Beti ng L pr ésence of animals, and gathering and
anal yzi n@ i nf or mat i ob. abblROMPAtErabnbeyERCeiconprising: a. a computer; 5 b.
a conputer interfaceg, ca Qeﬁdﬁldebrf@én&e@dhﬂﬂrﬁmﬁﬁﬁermaﬂﬁmw'bl paido said
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i nterface; onde? Sastone roviding a
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activates a nec in response {0 said response
conput er progr affBFeRRICEiqusnta Sadg: regponder Ad, adddi sRPPaRder is

within a set proximity to said communications medium.

24. The system of claim 23, in which said computer
activates a mechanism on said animal in response to said
response.

25. A computer program product, comprising:
a. a memory medium; and
b. a computer program, stored on said memory
medium, said computer program containing instructions for
5 detecting a response from an addressed item if the item
is within an established proximity to a medium over which
addresses are sent.

26. A method of applying stimulation to an animal
comprising the steps of:
a. detecting proximity of said animal to an eating
area; and
S b. applying stress to sald animal when the
proximity of said animal is less than a given threshold.
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containing instructions for 5 detecting a response from an addressed item
if the itemis within an established proximty to a medi um over which
‘addresses are sent. 26. A nethod of applying stinulation to an ani nal :
conpri si nYOR63§ eps of : a. detecting proxinity of sai dPGHVHEN6HY an eating
area; and 5 b. applying stress to sajd animal when the proximty of sai d
animal is less than a given threshold. TH' S SHEET" 4i; : ; i=E ~ WO !

98/ 10636 PCEhUSIH L6274 em2B£2¢1aTE25Y SeAheEh Ch&i dN Eputerwiisch sai d

conputer is configured tq calcul ate .the d i £ ti n.gnimal is
present at SCPetdH §?a‘f$ﬁ’ia§§.%gug%sjf%mg%fg%‘egia% é’ggnalaln 1\%ni ch said
conput er i spreserit g ed feedtey e3tAtienhow | ong an animal is actually :
feeding. 29. The systemof claim23, in which the conputer is configured |
to determ ne the nunber of visits to a feeding station by an aninmal. 30.
The system of claim 29, in which the conmputer is onfigured.to cal cul ate
the nunber 88-viEre ssyarem pPéefiad™ Zt-atifoMPiflas h%?ﬂpqﬁ&’i 8. 31. The |
system of ckehfiRied toMdietbrinbhe lomniwngr ansaniwxl | farattuad lyal cul ate t hel
feed consunpijion of an animal by the difference in feed weight which :
occurs between " tinme in which the animal enters a feeding station and
the time when the animal |eaves the feeding station. 32. The nethod of

claim8 in which the conductive mechanismis positioned along a feeding of

watering togughyy 33, Jdig, B NOdi@f 28l 2 Ghidh WNS ednjfiteenduct i ve !

configured to determine the number of visits to a feeding

w v

station by an animal.

30. The system of claim 29, in which the computer is
configured to calculate the number of visits to a feeding

gtation in a 24 hour period.

31. The system of claim 23, in which this computer is
configured to calculate the feed consumption of an animal
by the difference in feed weight which occurs between the
time in which the animal enters a feeding station and the
time when the animal leaves the feeding station.

32. The method of claim 8 in which the conductive
mechanism is positioned along a feeding or watering

trough.

13. The method of claim 8 in which the conductive
mechanism is positioned adjacent a gate to detect the
passage of an animal through the gate.
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~mechani Sm 15 positioned adjacent a gate to detect the passage of an ani mal
~through the gate. TH' S SHEET HAS BEEN 1 RI PLA WO 98/ 10636 PGINS97/16274
.27 34. The method of claim33 in which-a tag is activated only when the
~animal (is inwolseneaée. 35. The net'hod of claim1l in which ROITAUMTERDNSE
includes a data stream 36. The nmethod qf claim35 in which said response
"is sent over said unterminated conductid’e medium 37. The method of claim

- 35 in which said regpanse js er,on_ RE Ji,nk. 8igTher (Ridued of
cclaiml in whi ettt hzﬁgset 88‘116?.‘_,1sc‘zénag%lr?g%.é%eﬂ(‘)%hr}oérﬂeﬂgaagr%esges 1i-'ncl udes
- sendi ng a dat a lyeaireni the animplode P FRP SR esses. T+p~j feET HAS BE
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35. The wmethod of claim 1 in which said response

includes a data stream.

36. The method of claim 35 in which said regsponse is
sent over said unterminated conductive medium.

37. The method of claim 35 in which said response is
sent over on RF link.

38. The method of claim 1 in which the step of sending
one or more addresses includes sending a data stream with

said one or more addresses.
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