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(57) Abstract

database relating to the retummed library item (34) to indicate that the returned library item (34) has been returned to the library.

A library monitoring system includes a number of borrowable items. Each item has a radio frequency identification device mounted
thereon and the radio frequency identification device has a unique identification code. A processing unit (1) is coupled to a database
containing an indication of the location of each library item and is also coupled to a borrowing location (3), a borrowed item returning
location (2) and the returned item sorting location (5). The borrowed item returning location (2) includes a receptacie (32, 33) into which
the borrowed item (34) is inserted. The receptacle (32, 33) includes an antenna (10) which detects an insertion of hbrary item (34) having
a radio frequency identification device mounted thereon. The borrowed itern returning location (2) responds to the insertion of a library
item (34) into the receptacle (32, 33) detects the identification code and sends the identification code corresponding to the returned library
item (34) to the processing unit (1). The processing unit (1) responds to the received identification code, updates the information on the




systém are thafq j&ebpr codes require each book to be indivi duaﬂ,éﬁse%?rj}gghe

and t-he bar -code ’'scanned when the user w shes to borrow a book and
books to be individually scanned again when they are returned. I'n
addition, the deactivation of .the magnetic strip when the itemis .
borrowed and reactivation of t e MONARQRING (SY¥GTEMen it is returned are
addi ti onal separate operations which are required. As this is a | abour
i ntensi ve process, a nunber of libraries have conmenced use of bookdrop
bins i which users may deposit, returned books in a designated bin
which is paeiddiveatlipnerplaedsabd & monidaksi metysten,anndseapeeiabbgn
the bin is enptied not when.the book is returned. Hence, '

a system to identify and monitor the location of library

items, such as books.

Existing 1library identification .and tracking systems
generally use a combination of a barcode system to track the
location of an item being borrpwed and a magnetic stfip as a
security device to prevént unauthorised removal of an item
from the library. The disadvantages of this conventional
systém are that the barcodes require each book to be
individually opened and the bar code scanned when the user
wishes to borrow a book and for the books to bé individually
scanned again when they are returnéd. In addition, the
deactivation of the magnetic strip when the item is borrowed
and reactivation of the magnetic strip when it is returned

are additional separate operations which are required.

As this is a labour intensive ﬁrocess, a number of libraries
have commenced use of bookdrop Eins in which users may
depdsit, returned books in a designated bin which is
periodically emptied and the books returned are scanned when
the bin is emptied not when the book is returned. Hence,
this has the disadvantage that a book which is returned to
the library and is in a bookdrop is not recorded in the
library system as actually being returned until after the
bookdrop bin has been emptied and the books scanned. Hence,

with the conventional system there are inaccuracies in the



this has the di sadvantage that a book which_is returned to the library and
is in a bookd™pV&bt recorded in the |ibr@gysEet TR t BV
returned until after the bookdrop bin has |pbeen ﬁ&@&lﬁcﬁg tihe books
scanned. Hence, wth the conventional sydstem.t i | nadcuracies in
the. record system maintained by tRe libBear¢ apdt s iBindei acgdedy the

library and it is not a real tine reflection of the books that are |ocated
on the |ibratimeptrefisetion of the books that are located on the library

premises.

In addition, a user can only borrow a certain number of
books. If that number of books have been deposited in a
bookdrop, the borrower is unablé to borrow any further books
until after the books deposited in the bookdrop have been
scanned as being returned.l For example,'the total number of

books which may be borrowed by a user'may be limited to four.

There is also the additional disadvantage that sorting of -the
books must all be performed manually prior to returning the

books to the correct location.

In accordance with a firét aspect of the present invention,

a library monitoring system comprises a number of borrowable
items, each item having a radio frequency identification
device mounted thereon, the radio frequency identification
device having a unique identification code; a processing unit
coupled to a database contéining an indication of the
location of each library item, and to a borrowing location,

a borrowed item :eturnipg location and a returned item
sorting location; wherein the Eorrowed item returning
location comprises a receptacle into which the borrowed item
may be inserted, the-recéptacle'comprising an antenna which
detects an insertion of a library item having a radio

frequency identification.dévicelnounted thereon, the borrowed

This Sheet Has Been Replaced




number of books have. been deposited in a Ho BEHJ borrgwer is unable
to borrow any further books until after 8He_.bgo siteddin the book
drop have been scanned as being returned. For exanple, the total
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a receptacl%
relating to the returned library item to indicate that the

returned library item has been returned to the library.

An advantage of the invention is that by having a library
system in which radio frequency identification devices are
mounted on the items in the library which may be borroWed, it

is possible to detect when the borrowed items are returned to

the library as soon as they enter a designated area.

Typically, the radio.freqﬁency identification device may also
be used as a security feature, such that if it is attempted
to remove a library item from the library or from an area
within the library without authofisation this is detected by
the processing unit which generates an alert signal which may

be visual or audio.

Preferably, when the returning location detects that a
library item has been inserted into the receptacle, the
returning location also sends a signal to the processing unit

to indicate the location to which the item has been returned.

Preferably, the library system further comprises a conveying

mechanism between the retﬁrning location and the sorting
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be inserted, t‘%i*‘é{?@? ptacl e conprising an antenna ©  SPeTsGag

I nsertion of item having a radig THI$($HQE'P)HNSdBEEN

nount ed t hereon, the borromed item.returni Oﬁﬂﬂﬁﬂ‘ sponse to the
insertion of a library .item into- th» #=&cting the

I denti fi catilwcatciosle, @hd ceandyngg mh@hammnmfcmnneymngoﬂetnnnedsmuaﬁsng
to the returned library itemto the processing unit, the processing

3 onit, irfnnmsndnsereceptmclece¢veweiﬂentimgchotmhinnde updating the
|nfornat|on on the database relating to the returned library itemto
indicate that the returned library itemhas been returned to the library.

Preferably, the sorting station comprises a radio frequency
identification device reader which detécts a library item to
be sorted in the sorting station and sends an identification
signal corresponding to the item to be sorted to the
processing unit, in response to which the processing unit
displays on a display device in the sorting location, sorting
information to enable an operator in the sorting location to
identify the location to which the library item is to be

returned.

Alternatively, the processiﬁg ﬁnit may send é signal to an
automated sorting unit, in response to the identification
signal, to instruct the automated sorting unit to sort the
library item to the correct location to which it is to be

returned.

Preferably, the borrowing location comprlses a 'radio
frequency identification dev1ce reader which reads the radio
frequency identification device on a library item which a
user wishes to borrow and the borrowing location seﬁds the
identification signal relatihg to that library item and an
identification signal relating to the borrower to the
processing unit, and the processing unit updates the database
with the identification information relating to that library
item and the borrower to show that the item has been borrowed

by that borrower.

This Sheet Has Been Replaced
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An advant age Gfgbbgeorgvention is that by ha 'T'Flﬂ% BUEEP' BERAP TePtTRGYNbOM
radio frequency identification devices.are fou eﬂ @3& elteps in the

li brary which may be borrowed, it is pos8iljle to E_. I_whenithe borrowed
items are returned to the library _as soon as they, enter a designated area.
Typi cal |y, tDyPicadily f r%q‘@n‘é‘ﬁlé?ri‘HEnF?’FPéBH‘Bn38é¥¥@€snﬂ§Yab§o119@311}§é’d3&‘-5 a
security feature, such that if it is_attenpted to, renove a library item
fromthe |iGHEELRANT f ggpgraphical edocafipRsn Whteh mawhrBey Withimor

aut hori'zation, .this is fected by the processing unit which generates an
alert signaWﬁHh99Frﬁ@egﬁ;9¥§ﬁﬁlp%?méﬁﬁ o. . Preferably, when the returning
| ocation detects that a |library itemhas been inserted into the receptacle,
the returning location also sends a signal to the processing unit to

i ndicate the, | acati.on.to_whj e jitem e turned. Pref er.ab
t he process&ﬁfﬁ%ﬁqb'¥fe&Rﬁ%%g%éyleecguﬁgﬁgeg 6% bSrrowfhy statiohs’and

typically, all the borrowing stations are located within the

Low =)

library premises.

In accordance with a second aspect of the present invention,
a monitoring system comprises a number of items to be
monitored, each monitored item having a radio frequency
identification device having a unique identification code,
mounted thereon; and a .number of radio fréquency
identification device readers located within an area to be
monitored; a processing unit coupled to a database containing
an indication of the location of each item within the area
and to each of the radio frequency identification device
readers; whereby the processing unit instructs the radio
frequency identification device readers to periodically
perform a scan operation to identify all the items within the
vicinity of each reader and to send the identification codes
of each item located to the processing unit, the processing
unit, in response to the received identification codes from
each reader, identify the location of each item locéted

within the area and updating the database accordingly.

Preferably, the processing unit may display a message to an
operator of the system that an item is in the incorrect

location if the processing unit detects that an item is in a

 This Shéet Has Been Replaced -
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to a returned_itemsorting |location. Thus, the library syste r

conprise a cgﬁ$ﬁgpﬁg4nechanisn1betmeen the returning Iocatrkg¥¥§%§6&ﬁﬁe

sorting location, the conveying. nmechanisg conveying returned itenms fromthe
receptacle to the sorting location . _ . S—

Pr ef er abl y,1ddeet isoxt totrlge t othan obt s nebndest aloadtboht eq'ue}xgy'ﬁ QEEET HASaBEEM,
devi ce reader which detects a library itemto be sorted {n t heRERIACERg

| ocation and sends an identification signal correspondig to the Ttemto be
sorted-to the processing unit, in response to which the processing unit.

di spl ays orPrefitxgbly, delve cdatabase contahys| spiervatienr onngachf ditem,i on

to enable an operator in the sortin%.location'to i dentify
including wunique identification information, the correct

location of the item within the'area and the actual location

of the item.

Preferably, in the second iaspect.-of the invention, the
monitoring system is a librar_:y monitoring. system and the-
items are library items. Typically, the area to be monitored
is a library.

Typically, the actual location may be a location within the
library which may or may not be the correct location or a
location outside the library, such as that the item has been

borrowed by a user of the library.

An example of a library monitoring system in accordance with
the invention will now be described with reference to the

accoﬁpanying drawings in which:-

Figure 1 is a schematic diagram showing a library
monitoring system;

Figuré 2 is a perspe;tive'view_of a borrowing station
for use with the library system shown in Figure 1;
Figure 3 is a schematic view of a returning station for
use with library shown in Figure 1; and,

Figure 4 is a schematic view of a sorting station for

use with the library'éystem shown in Figure ‘1.
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thellocation 89WE

t he processin unlé may send a signal to an automated sorting unit,

response to the identification signal7 - to instruct the . automated
sorting unit to sort the library itemto the correct

is to be ra&tiynnmd. 1 PFheWer abl L ibdterypr syssemgwhiach i snaliddesorml Ihost
coupled to a borrowi ng location. Thus, the borrowi ng |ocation may include
a radi o fremmgier déntwiiicht iisnh genneetedade? whi BWbendf haetadining

frequency identification device on a library itemwhich a user wi shes to

'§H)the library itemis to be returned- AI}@&ggﬁgyﬁky

| ocation to which it

n.

bor f ow and sttad iang ol dadedtIns) Jonds MEDSL &t PorEgrisg sitgidions d.at i ng

to t hat

l'ibrary item _and an identification sjgnal relating to the

borrower t &WhEowdEss sitakiang ¢4 and aneopriBesSiallomil- ugdarssiition,
database with the identification ipformation rﬁl ating to that | ib[)%g | tem
r.

and the borfhéwdosto compNtaarl tRealfenfrRReHLS

Typi cal |y,

bor? bySSTERT

a nunber, of returnigg s%ations may be
a supervisory computér 7.

The library system also includes a convéyor system 8 which
transports library items, such as books, videos, CDs or
cassette tapes, from the returning station 2 to the sorting
station 5. Each of the returning station 2, the sorting
station 5, the borrowing station 3 and the counter-stapion 4
are connected to a radio frecjuency identification device
reader 9 and a reader antenna 10. In addition, each of the
borrowing statién 3 and the counter station 4 are coupled to

a mini printer 11 and a barcode reader 12.

Each item in the library has a radio frequency identification

device (RFID tag) mounted on it.

The borrowing stations 3 are shown in more detail in Figure
2. Figure 2 shows that the borrowing station 3 includes a
housing 20 and also inciudes a pentium personal computer (PC)
21 which is connected to a visual display unit 22 and a key
pad 23. 1In addition, the antenna 10, the reader 8, the mini

printer 11 and the barcode reader 12 are also mounted within

the housing 20 and are coupled to the pentiﬁm PC 21. The

antenna 10 is located on a desk surface 24 which forms part

of the housing 20.



located at different geographical |ocattons which may be within | t
the library pMhPYe374 Preferably, there may be a Hﬁ%%gﬁkkﬁﬁy
borrow ng systens and typically, all the porrowi ng stations are |ocated
within the library premises. ‘ |In accordance with a second aspect of the

present inv%ﬁgu% P PNkt 9EhBRa YS! BFLGRERY istidwiagnwhieit in i $€4Bide Pe
noni tored, each nonitored item having a radio frequency identification

devi ce havi ggi@niRintuSideien idd esdnan esmsatrenin{B) t3@rwiotch absl eoupbbdr of
radio frequency identification device readers |ocated -

- to the reader 9 which is in turn connected to the antenna 10
and a visuél display unit 31 connected to the PC 30. The
antenna 10 is located within a chute 32 across which books
pass after being inserted thfough a book slot 33 from the
other side of the book slot 33.by a user returning a book 34
to the library. The conveyor system 8 is located at the
bottom of the.chute 32 such thét_books pass across the chute
32 and on_to the surface of the conveyor system 8. The
conveyor system 8 then transpbrts return the books 34 to the
sorting station 5. | | }

The sorting station 5 is shown in more detail in Figure 4.
The sorting station 5 includes a visual display unit 31 and
a PC 30. The PC 30 is connected to the reader 9 and the
.reader is connected to the antenna 10. Books arrive at the
sorting station 5 via the.convéyor system 8 and the books 34
drop into.a receiving bin 35.. The books are then removed
from the receiving bin 35 by an operator 36 and passed across
the antenna 10 to permit scanning of the RFID located on. the
book 34 by the reader 9. The PC receives identification
information concerning the book 34 being scanned from the
reader 9 and passes the identification information to the
host computer 1. The host computer 1 determines the correct
location of the book 34 being scanned and illuminates a light
36 on a sorting compartment to indicate the area of the
library in which the book 34 is to be returned to. The

operator 36 places the book 34 in the correct compartment for



within an are nitored; a processing unit coupled to a ga}886504a1
cont ai ni ng an%%%’%g't’{gn of the location of each itemw thin the area.and

to each of the radio frequency identificéiion devi ce readers; whereby the

radi o frequen identificati.qQn .device erfqrmscan operations to
i dentify al Feﬁ;xgni ?&Ty\ﬁ ﬁﬂrﬁcne[_v%e gve?%'lnoﬁflslloe%&%ac Jf}éfegals t and send the
i dentification codes of each itemlocated to the processing unit, the

processing unit, in response to the received identification codes from each

reader. 1dephl fyddio Eh%ée%?f\%glnb@crr%%fg?iBSg](;%atPPoﬁi"i then 115 & papgnd

updating t hé da Sé accor y. . era t he processing un

| nstructs 1t haseadifof keRiaANDEd PHAARCAR D devd Cor Tddiee Sty ochgal ofkeal |y

performa scan operation to | ify all the itens within the vicinity o

each reader vne aridiRle ZdEd@F 0LESSI PO rURiul tTBY RfRflenad Ve é SBba¥o@ing
nmessage to an operator of the systemthat an itemis in an incorrect

| ocation ifgtheiPhOCeSHaRy LHEbrpetaees d hatlenlihgials iintex fasat wWRncAt her
than its correct |ocation.
permits a user to select which language they wish the
borrowing station to use for communicating with them during

the borrowing procedure.

After inserting the library membership card or identity card,
the borrowing station displays instruction on the screen and
at the.correct point in the borrowing procedure, the user
places the book 34 above the RFID antenna 10 on the surface
24. A receipt is printed by the mini-printer 11 as each book
is scanned. The PC 21 with the identification information
for the book 34 from the reader 9 and the identification
information of the borrower from the barcode reader 12,
passes this information to the’hbst_com?uter 1 to permit the
h&st computer 1 to update a database to indicate that the
book borrowed is now located with the borrower corresponding
to the borrower's identification card. When the user has
finished scanning all the books they wish to borrow they
remove the library card or identity card which activates a
cutter (not shown) in.the mini-printer to cut the receipt and

the receipt of books borrowed is dispensed to the user.

Alternatively, the user may present the book to one of the

- counter stations to enable the book to be scanned by a member



‘Preferably, the database contains information on each item

§Gdatbaoa;

uni que i dent Y9 2¥#4%h i nformation, the _correct location of the itemwthin
the area and the actual l|ocation of thelftem Preferably, in the second .

aspect of the i ion, the nonitaqQri, |.$,a, |
system andotfﬁélhiré\t/m%r}é’ ﬁ@%ﬁ?ﬁ?ﬁl‘ﬁ ?D(ra‘?l‘l’gngg ;%)ﬁe@%?yk?yt }ga{tg:%% 0 be

nonitored is a library. Typically, the actual |ocation may be a | ocation

within the library which may or may not be the correct

nitoring

When a user wishes to return the book 34, the user goes to a
returning station 2 and diops the book 34 through the book
slot 23. The book 34 then passes over the RFID antenna 10 in
the chute 32 on its way to the conveyor system 8. As the
book 34 passes over the antenna 10 in the chute 32, the PC 30
reads the identification code of that book from the reader 9
and passes identification information to the host computer 1.
The host computer 1 then updates its database to indicate
that the book 34 dropped through the book slot 33 is now
located in the library.

In addition, the host computer 1 can allocate a number of
different locatioﬁs to the book 34 such that when the book 34
enters the book slot 33.the book is entered in the computer
database'és being located at the.returning station 2. When
the book 34 is scanned at the sorting station the computer
can update the database to indicate that the book 34 has been

sorted and is located in a sorting compartment.

In addition, antennas 10 and readers 9 may be located
throughout the library. These'réaders 9 may be interrogated
periodically by the host computer 1.to determine all the
books 34 in the vicinity of that particular reader 9 and
update the database with the locations of the books detected
in the vicinity of that reader;: This has the advantage of
permitting the location of all the books 34 in the library to

be maintained on a virtually real time basis.
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4N outside the library, such as that the i tgrytEuR0begn
borrowed by a user of the library. An anple of .a |library nonit.oring
systemin accordance with the invention wWill . now be described with

reference to.they A Qﬂpaﬂy'ﬂ?ogé WE%@?ééhamlfﬂrary sgstghgméijbésuéed
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returning gucht 3k ¥ %tpﬁﬂéﬁéf1dég%éﬂﬁﬁfﬁébé%"&ﬁﬂifh&é&wre 1, a
Figure 4 is a schematiC view of a sorting station for use with the
| ibrary system shown in Figure 1. ' WO 99/ 64974

_PCT/SG98/00041

In addition, this system has the advantage that returning
stations may be located outside the library itself and
provided that the PC 30 is connected to the host computer 1
by a suitable communicatioq link, the host computer 1 can
determine the location of the bookdrop in which a book 34 has
been returned. It is possible that certain bqokdrops outside
of fhe library may not be connected to the library by a
conveyor meéhanisntS in which case the books'may be collected
manually, for example, by delivery van or courier, or other

collection agencies to return the books to the library.

Advantages of the invention are that by using an RFID based
system it is not necessary to_manually scan each book during
borrowing of the book, returning of the book and sorting of

the bqok.

In addition, the RFID tag can also be used as a security
device to minimise the risk of books being removed from the
library without authorisation. ~~ Typically, the security
feature is deactivated when a user borrows a book at a
borrowing station 3 and is reactivated when the book is
returned to the library, either at a returning station 2 or
a sorting station 5. This.security feature can be enable by
using a memdry location within an’ EEPROM in the RFID tagq.
For example, a typical EEPROM in a RFID tag will have a 128

21is

a
nd,



7 ﬁigure 1 shows a library systemwhich includes a host co
which is conn®QEPYH a4 nunber of returning stations (or book?r‘%rz%”é?mé

nunber of borrowing stations 3, two coud®er stations 4 and a sorting
station 5. In additi‘on, the host conputer 1 _is also connected fo a |ocal
server 6 antitamamawyH soRPPESRPIRERLY. 75% ¢fe thiep memPry kPR EIQRS | #EBudes
a conveyor system 8 which,6 transports library ite such_as.books, vjdeos,
CDs or cas¥Sede §@pddentidm t‘ﬂégr é'tlglrﬁ?:ﬂg Js‘%/e&'ﬁ'i orrln%?q oS¥ABPLSy ¢ ity the
station 5. _Each of the returning.station.,2, .the sortin tation 5 the
bor r owi ng S AdBTGHYs SRR RS @o Ehey igRny1tication dnforhation” may

include the Dewey decimal number and/or the Library of
Congress classification and the library branch code to which
the book beloﬁgs. -Oné of the remaining memory bits is
allocated to indicate whether the removal of the library item
from the library has been aythorised. Hence, if the memory
location contains a "0" it indicates that removal from the
library has not been authoriéed. However, if the memory
location contains. a "1" it indicates that removal from the
library (for example, by an authorised user borrowing the
book) has been authorised. Hence, if a person tries to
remove a book from the library which has not been officially
borrowed, a scanner at or adjacent to the exit of the library
detects the "0" in the security memory location of the EEPROM
and triggers an alarm. If the scanner detects a "1" in the

security memory location of the EEPROM, the system knows the

book has been officially borrowed and no alarm sounds.

This feature operates by the scanner in the borrowing station
3 writing a "1" to the memory location when an item is
borrowed, and the scanner in the returning station 2 writing
a "0" to the memory location when the book is returned to

reactivate the.security feature.

Suitable RFID tags that may be mounted on the books 34 are
tags such as those manufactured by Motorola Indala

Corporation, such as the mini disk tag model IT-52E or the



are connected «@Eﬁﬁkﬁglo frequency identification device reade?e%m%@ﬂm&ul
and the

reader antenna I'n-"addi tion, each of t. borrowi ng station

counter station 4 are coupled to a mni inter 11 and a barcode reader
Each I h rradi n t Ty i

deV| ce (RFI Isht(ﬁ{n)é&é;%e ﬂddi nﬁfc%’el T %#Eabofe’}lg\?\ns%ggs?g??g%g % %ﬁ%&s
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i ncludes a housing al so 1 ncfudes a pentlun1perso conput er )

21 which is @&fﬁ@f&@ﬂoﬁoreawe&ealsmﬁpé@ytael TR224aN%b 2 KBY IR3B623-1ddYy
addition, the antenna 10, the reader 9, the mni
range reader, the IR-50E general purpose reader or the IR-12E

compact reader.

In addition, hand held readers such as those manufactured by
Motorola 1Indala Corporatiqn, such as che IR-200E Geo
Technology reader and the IR-2E focus point reader and the
IR-100E portable reader, may - be used for ©portable

applications, such as manual scanning of books if necessary.



brihter 11 an code reader 12 are also nounted within the housin
20 and are mﬁ%‘ﬁgﬁs"{gzjthe pentium PC 21 - The antenna 10 is | JGH¥PHN0
surface 24 which forns he 1Rousi ng 20. WO 99/ 64974
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30 which is coupl éd "to the reader 9 which is in tLqrrﬂ'H§(§i‘EEit EE
antenna 10 and a visual display unit 31 connected|to t hRERIACED. ~ Th
antenna 10 i,s |l o atﬁd within a chute 32 Spross whi ¢h. books pass arter

‘bei ng i nsertled t bhrargoﬁo%%?mﬁgfrs AGSE comprising” a " number “of

borrowable items, each item having a radio frequency

identification device mounted thereon, the radio frequency
identification device having a unique identification code; é
processing wunit coupled to a ‘database containing an
indicatioﬁ of'the location ,0f each library item, and to a
borrowing location, a borrowed item returning location and a
returned item so;ting lo&ation; wherein the borrowed item
returning location comprises a receptacle into which the
borrowed item may be inserted, the receptacle comprising an
antenna which detects an insertion of a library item having
a radio frequency identifiéétion device mounted thereon, the
borrowed item returning location, in response to the
insertion of a library item into the receptacle, detecting
the identifica;ion code and sending the identification code
corresponding to the returned library item to the processing
unit, the processing unit, in response to the received
identification code, updating the information on the database
relating to the returned library item to indicate that the

returned library item has been returned to the library.

2. A system according to claim 1, wherein the returning
location also sends a'signél to the processing unit to
indicate the location to which the item has been returned
when the returning location detects that the library item has

been inserted into the réceptacle.

‘This Sheet Has Been Replaced.
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ot her side of WidWsgigak slot 33 by a user r tﬂiglts%%ﬁ xS BEEM W%ﬁ’t"%‘“ﬁz

library. The conveyor system 8 is | oca PLMU om of
such that books pass across the chute 3 d.an he—sorfaCe of the

convevor system g 4Ty CRBNPYAESRY™ Gl PERCLERMAORE LEAMGY NS
rore 9o o} B S e TR o B0, RLNER  Suhsabefl eRLeY
eader 1 5 cponechEdgl AUt A olipg Al BB0KEng NokReTbn NenS LAy HE! 0N

5 via the conveyor s 34 “drop into a recelvi 35.
The books apg-hBRNsMCABNGEying returned items from the receptacle to the '

sorting location..

4. A sysfem according to any of the preceding claims,
wherein the sorting station comprises a radio frequency
identification device reader which detects a library item to
" be sorted in the sorting station and sends an identification
signal corresponding to fhe item to be sorted to the
processing unit, in response to which the processing unit
displays on a display device in the sorting loéétion,
information to enable an operator in the sorting location to
identify the location to.which the library item is to be

returned.

5. A system according to any of the preceding claims,
wherein the borrowing locatioh comprises a radio frequency
'iaentification device reader which reads the radio frequency
 identification device on a library item which the user wishes
to borrow and the borrowing location sends the identification
signal relating to that library item and the identificatién
signal relating to the borrower to the processing unit, and
the processing unit updates the database with identification
information relating to that library item and the borrower

just show that the item has been borrowed by that borrower.

6. A system according to claim 5, wherein the borrowing

: - This:Sheet Has Been aced :
[ TR I “ﬁ‘m‘,‘i",ﬂ illﬁl “




fromthe receiving bkn 35 by an operator 36 and passed across _t a
10 to permit YQMMY of the RFID | ocated on the book 34 by tﬁggﬁ§§@@&ﬂg

The PC receives identification informatid®n concerning the book 34 belng
scanned fromthe reader 9 and passes the |dent|f|cat3$n j nfor to t he

host conput 8tatiomhwrises éoﬁﬁEF@Weﬁ GﬁgﬁrﬁPn%ém?W@F¥ TEL:e W{) o

t he book 34 being scanned ap te 36
conpar t ment rﬁélanQFﬁaPénFMe ‘g?’éiél :f'c? OISII‘?% alfﬂ:e\ﬁhggﬁ sorﬁés%%?s to

be returned to The ,
PCT/8698/00041tes a returned code to the memory device within the radio
frequency 1dent1f1catlon dev1ce in response to insertion of

a libfary item into the receptacle.

7. A system according to, any of the preceding claims,
wherein a number of returning stations are located at

different geographical locations.

8. A system according to any of the preceding clains,

wherein a number of borrowing stations are provided within

the libréry.

9. A monitoring system ccmprisiﬁg a number of items to be
monitored, each monitored item having a radio frequency
identification device having a unique identification code,
mounted thereon; and a number of radio frequency
identification device readers located within an area to be
monitored; a processing unit coupled to a database containing
an indication of the location of each item within the area
and to each of the radio frequency identification device
readers; whereby the processing unit instructs the radio
frequency identification device readers to periodically
perform a scan operation to identify all the items within the
vicinify of each reader and to send the identification codes:
of -each item located to the processing unit, the processing

unit, in response to the received identification codes from

T i |||‘[|'ii|‘ff|ﬁ||1 \||| [ s




9 return to ct section-of the.library. In use, a
borrow a book 49 @%%fthe library by .inserting the library me é#% |ﬂmggrd
or identity card into the barcode readed?12. For mul tilingual use the

pormits 3 uSBFY FSRRBEY \INEHCT Bhotide THEHPEh e BB ARAho 1eLatRh (o
meerti ng  MEGRR A5 ad AR s Chy ' B0 FEESRE R Vo ng
station. displays instruction on the screen and '
10. A system according to claim 9, wherein the processing
unit displays a message to an operator of the system that an
item is in an incorrect location if the processing unit
detects that an item is in the location other than its

correct location.

11. A system according to claim 9 or claim 10, wherein the
database contains information on each item, including unique
identification information, the correct location of the item

within the area and the actual location of the item.

12. A system according to any of claims 9 to 11, wherein the
monitoring system is a library monitoring systém and the

items are library items.
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34 above the RFID angennghl0 on the surfate” 24. A gacei is pr
the*mni-printéer 11 e book is scanned. The 21 th the
identification information for the book 34 fromthe reader 9 and the
identification information of the borrower fromthe barcode reader 12,
passes this information to the host conputer 1 to permt the host conputer
1 to update a database to indicatagt hat” tTHé™ "booK baorrowed i s now | ocated
with the borrower corresponding tb the boryower.s-identification card.
When the user has finished scanning, allj &@E‘t}:h\ey:wi sh to borrow t hey
renove the library card or identity car ' tTvales a cutter (not
shown) in the mini-printer to cut thel -

at The'correct point in the borrowing procedure, the us® "“'?)‘I‘ac'ﬁ%]% wk“ﬂ
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t he—recerpt—0T DOOKS borrowed is di spensed to the user

t Vel p,
the user may present the book to one of the counter s?g?{%#sfgnan\é eﬁ_t%é-

book to be scanned by a .menber WO 99/ 64974
PCT/ SG98/ 00041 10 of the library staff as
bei ng borrowed by that user. When, & user wishes to return the book 34,

the user goes to a returning station 2 and drops the book 34 through the
book slot 33. The book 34 then passes over the RFID antenna 10 in the
chute 32 on its way to the conveyor system8. As the

2/4
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book—34—passes—over The antenna 10 in the chute 32, POS/BG BB Ong§
I denti-fication code of that book fromthe reader 9 d passes

identification infor ion to the host conputer 1. e host conmputer 1
then updates its database to indicate that the book 34 dropped through the
book slot 33 is now located in the |ibrary. In addition, the host
conputer 1 can allocate a nunber of different |ocations to the book 34
such that when the book 34 enters the book slot 33 the book is entered in

t he conputer database as being |ocated at the returning station 2. \Wen
the book 34 is scanned at the sorting stat/i}

I*on the conputer can updatgsa he
dat abase to indicate that the book 34 has been I
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sorted and is located in a sorting conpartnent. In lidq 00, gapt Brid e} 419
and .readers 9 may be Igcated throughout the |ibrary.’ gdhese readers 9 may "
be interrogated peri (ical |y by the host conmputer 1 determne all the
books 34 in the vicinity of that particular reader 9 and update the

dat abase with the | ocations of the.books detected in the vicinity of that
reader. This has the advantage of pernmitting the location of all the
books 34 in‘the library to be naintained on a virtually rea i me basis.
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I.)n addi.tion to books, tg\: sane I|brary system rra?cbfﬁ [%" ﬁgh/QQQHrér
i t'em whi ch may be borr‘e d froma:library; = -such as ssette
t apes and vi deos. In addition, this system has th% g?égsofﬁaati '
returning stations may be | ocat ed outside the library itself and—provided
that the PC 30 is connected to the host conputer I b .
communi cation link, the host conputer, 1 can deter Il“m E‘M}Jﬁl of the
bookdrop in which a book 34 has beed?r et ur ned. It certai n
bookdraops outside of the library may not be connect ed to the library by a

conveyor nechanism 8 in which caseéﬁ%&&ooks may be collected nanually,
for exanple, by delivery van or co or ot her

1. A library wmonitoring system comprising a number of
borrowable “items, each item haviﬁg; a radio £frequency
identification device mﬁunted thereon, the radio frequency
identificatipn device having a unique identification code;
a processiné unit coupled to a database containing an
indication of the location of each library item, and to a
Iz?orrowing location, a borrowed item .returning location and
a returned item sorting location within the library as
well a number of returning stations located at different
geographical locations remote from said library location;
wherein the borrowed item returning location and returning
stations comprise a receptacle into which the borrowed
item may be inserted, .the receptacle comprising an aptenna
which 'detects an insertion of a library item having ;a
radio frequency identification device mounted thereon, the
boxrowed item returning Ilocation, in xresponse to the
- insertion of a library item into the receptacle, detecting

the identification code and sending the identification

code corresponding to the returned library item .to the

processing unit, the processing unit, in'respons_e-'to the

received identification cdde, updating the informationm on

the database relating to the returned 1library item to

indicate that the returned library item has been returned

to the library.

AMENDED SHEET (ARTICLE 19)



- 07/03 '00 18:51 FAX ++4122 338 83 39 ‘PCT INFOLINE .

- . K=
col I'ection agencies to return the books to the libra yCT/S \gﬁ%gj '

the invention.are that\By usihg an RFID based systemujffs Setnet ga y -
to manual | Wﬁj ng borrowi ng of the book, returning of the
book and s \‘%\ In additien, the RFID tag can al so be

t he

deacti vat ed when a user borrows a bo

C L

reactivated when the book is returned to the library, either at a
returning station 2 or

A system according to claim 1, wherein the returning
location or returning station alsoc sends a signal to the
processing unit to indicate the location to which the item

has been returned when the returning location or returning

. station detects that the library item has been inserted

into the receptacle.

3. A library monitoring system comprising a2 number of
borrowable items, each item having a zradio £reguency
identification device mounted thereon, the radio freguency
identification device Having'a unicue identification code;
a processing unit coupled to a database containing an

indication of the location of each library item, and to a

borrowing location, a borrowed item returming location and,

a returned item sorting location; wﬁerein. the borrowed
item returning location comprises a receptaéle into whith
the. borrowed item may be inserted, the receptacle
comprising an antenna which detects an insertion of a
libréry item having a radioc freguency iden;ification
device mounted thereon, the boxrowed item returning
location, in responée to the insertion of a library item

into the receptacle, detecting the identification code and

. sending the didentification code corresponding to the

returned library item to +the processing unit, the
procegsing unit, in response to the received
identification code, updating the information on the

database relating to the returned library item to indicate

 AMENDED SHEET (ARTICLE 19)
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used as a seg ““\3\\“\‘“& m nim se the risk of books being renoved from
| brary(\“ awt hdri sati on. Typically, the security feature is
at a borrowing station 3 and is
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a sorting station 5. This securlty fedture can be enafkef S@s@g’ 0@@@1
| oeation within an EEPROM in the RFID tag. For. exanpl e, a,y% E?.L

ina RFIDtag will have a 128 WO 99/ 64974

PCT/ SG98/ 00041 12 bit menor xi mately
75% of the menory locations are used to identi m‘l‘“ﬁw‘lwﬁ‘lﬁ\ ‘E& For
exanple, if the library itemis a.book the ide tion may

i ncl ude the Dewey deci mal number and/or the Libraty ‘f Congr ess
classification and the library branchl®ode to which -the book bel ongs. One

of the renmining nenory bits is
that the returned library item has been returned to the

library and a conveying mechanism between the returning
location and the sorting location, the conveying mechanism
conveying returned items from the receptacle to ~the

sorting location.

4. A system according to Claim 2, wherein the returning
location also sends z signzl to the processing umit to
indicate the location to which the item has been returmed
when the returning location detects that the library item

has been inserted intoc the receptacle.

5. A system according to any of the preceding claims,
?\rherein the sorting station comprises a xradio Ffregu em:y
identificatio.n device reader. which detects a library it'ém
to -be sorted in the sorting station and sends an
identification sigmal corresponding to the item to be
sorted to the processing unit, in response to which the
processing unit displays on a .display device in the
sorting location, information to enable an operator in the

sorting location to identify the location to which the

libraxry item ie to be returned.

6. A system according to any of the preceding claims,
wherein the borrowing location comprises a radio frequency
identification device reader .wh:i.c.:h reéds the radio
frequency identification device ‘on a library item which

the user wishes to borrow and the bdrrowing location sends

] ' AMENDED SHEET. (ARTIGLE 40)
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allocated to |ndrcaréﬁmﬂ§7ﬁ§~TTEr7eanaI of the IIHFa—yS

However,
fromthe
has been

l'ibrary which has not been officiallyj7borrowed,
to the exit of the library detects the "0"

library has not been authorlsed

; 606 49 2 1
i Brary has been m“mmm -1 f "the nmenory Ioc anf ai i 0 _

it indicates tha

if the nenoty LI dcat’i on contalns a "1" it indicates that renoval

library (for exanple, by an authorised user borrow ng the

book)

aut hori sed. Hence, if a person tries to renove a book fromthe

a scanner at or adjacent
in the security nmenory | ocation

of the EEPROM and triggers an alarm If the scanner detects a "1" in the
security fHR&DEHen®dHiicit ioh t 8eghEPROM1dd Y sbent kpowa idieryogkehas been

officially borrowed and no al arm sounds.

and the identification signal relating teo the borrower to
the processing unit, and the processing unit updates the
database with identification information relating to that
library itEI;l and the borrower just show that the item has

been_borfowed by that borrower.

7. A system according to claim 6, wherein the borrowing
station writes a borrowed code to a memory device within
the radio freguency identification device after reading
the radio Ifrequency identification device and the sorting
station writes a returned code to the memory device within

the radic frequency identification device in response to

.insextion of a libraxy item into the receptacile.

8. 2 system zccording to claim &, wherein the borrowing
station writes a borrowed code to a memory device within
the radic frequency identification device after reading
the radic freguency identification device and the

recurning location or returning station writes a returned

¢code to the memory device within the radioc freguency

identification device 1in zresponse to ingertion of a

library item into the receptacle.

9. A system according to claim 3, further comprising a
number of returning stations located at different

geographical locations remote from said library.

AMENDED SHEET (ARTICLE 19)
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This feature operates by the scanner in the borrow nep &

"1* to the menory | ocafLon when an itemis borrowed, and/'dﬁ);g sc?rq2 é

the returning station 2 witing a "0" to the nmenory | ocat 3§ mea-t q.go%k
i's returned to reactivate the securlty feat ure. Sui tabl e RFID tags that
may be nounted on the books 34 are-==tags such as those nanufactured by

I%algg/ 64C;8r720rat i on, such aj the m nll II“IH |IH mu‘mmrs'égglzgogal

Mbt or ol a
t he
13

10. A system according to any of the preceding claims,

wherein a number of borrowing stations are provided within

‘the library.

11. A monitoring system comprising- -a number of items to
be monitored, each monitored item having & radio freguency
identification device having a unique identification code,

mounted thereon; and a number of radio freguency

identification device readers located within an area to be.

monitoxed; a processing unit coupled to = database
containing an indication of the location of each item
within the area and to each of the radio freguency

identification device readers; whereby the processing unit

instructs the radic frequency identification device

readere to periodically perform a scan operation to

identify all the items within the vicinity of each reader
and to send the identification codes of each item located
to the processing unit, the processing unit, in response
to the received identification codes from each reader,
identify the location of each item located within the area

and updating the database accordingly.

12. A system according to claim 11, wherein the
processing unit displays a message to an operator of the

system that an item is in an incoxrect location if the

_processing unit detects that an item is in the’ location

other than its correct location.

WED SHEET (AHﬂCl:_E 1)

he — B d¥ §



- AR Aete T o Tl T N

hi gh stress tag nodel ITC'54E. Suitable readers 9 thdf Gnry/g@ugﬁ Bo0 ¢

thé library systemincl dfe Mdtorola 1ndal a Cbrporatioﬁ“Tg dgg i ‘the
| R-24E or the IR-36E I ong range reader, the |IR-50E general p iﬁi e br er

or the IR-12E conpact reader. In addition, hand held readers such as

t hgse manufactured by Mtorola Indala Corporation, such as the | R-200E Geo
Technol ogy reader and the I R-2E focus point reader and the |R-100E
portable reader, may be wused for jgportable applications, such as

manual scanni ng of books if necessary.
13. A system according to claim 11 or claim 12, wherein’
the databése contains information on each item, incluéing
unique identification information, the correct location of
the item within the area and the actual location of the

item.

14. A system according to any of claims 11 to 13, wherein

the monitoring system ig a library monitoring system and

,,,,,,,;,f,,,,,,,,_
UL

AMENDED SHEET (ARTICLE 18)

S



CLATFMS~ 1. Alibrary nonitoring systemconprising a nunber of borrowabl e
i t.efrs, each Fl'Eé; URAF=AA -afijo frequency identification device nounted
t her eon, the R &Aﬁ%‘\"weﬁg Cy i dentification devi ce having a - -
uni que identitfifation code; al processing unit coupled 04 ggénq:b t

cont ai ni ng an{i hdigOGIN2e0 t hel | ocati on of each Iibra#%"—rﬁem—a-%‘%’m a

borrowed itemreturning locat|loph as weld as a nunber of returning stations
| ocat ed at di{feremt—geogr aphi cfl |ocations renmote fromsaid |library

| ocation; wherjein the borre temreturning |ocation and returning
stations conprise a. recep, 1 hA Oy VRN 1 it rpaandwet iist @at may be
i nsert ed, _ﬁ%ﬁ%ﬁeﬂ%@?ﬁ%%%??él ng ab antenna which located on

veal time reflection of the books that are loca

the library premises.

‘Tn addition, a user can only borrow a certain number of
books. If that number of books have been deposited ;Ln
a bdokdrop,' the borrower is unable to borrow any
further books until after the books. deposited in the
bock drop have been scanned as being retumed. For
example, the total number of books which may be

borrowed by a user may be limited to four.

There is also the additional disadvantage that sorting
of the boocks must all be performed manually .prior o

returning the books to the correct location.

In accordance with a first aspect of the present
invention, a library monitoring system comprises a
number of borrowabJTe items, each item having a radio
frequency - identifichtion device mounted thereon, the
radio frequency identification device having a unique
identification code; a processing unit coupled to a
database containing an indication of the location of
each library item, and to a. - borrowed item returning
location; wherein the borrowed item returning location
comprises a receptacle into which the borrowed item wmay
be inserted, the i‘eceptacle comprising an antenna which
detects an insertion of a library item having a radio
frequency ide_ntific_ation device mounted thereon, the
borrowed item returning location, in response to the

insertion of a 1library item into the receptacle,

detecting the identification code and sending the

identification code correspeonding to the returned

library 'item to the proéess_ing unit, the processing




detects-an insertion of .a library item having a radi o frequency
identification dew P n, the borrowed itemreturning

| ocatioh, in respdn i %@ﬂ@ion of alibrary iteminto the -
receptacle, detectfig the identififcati on code and sendin : )
identification cddd @9rOEE 2080 hg| to the retu § eglt‘peshee_temto t he
processing unit, the¢ processing ufi{, i 1B response to the received

i dentification code, updatiTmg~tte’ pf ormati on on the database relating to
the returned |ibr itemto indicaje that the returned library item has
been returnggiito t8 ebpdhse to the received: identification colfe, 2. A

system according to claim'l, mhere[n?the‘returning Locatio or.retQJning
station al sa~ g, the information on the database re ating to

the returned libréry"item to indicate that the réturned_

library item has been returned to the library.

- An advantage of thé invention: is that by having a
library system in which radio frequency identificatidn_
devices are mounted on the items in the library which
may be borrowed, it is possiblem to detect when the
borrowed items are returned to the library as socon as

they enter a designated area.

Typically, the radio frequency identification device
may also be used as a security feature, such that if it
is attempted to remove a library item from the ligréry’
or from an area within the library  without
authorization, this is detected by the processing unit
which generates an alert signal which may be wvisual or
audio.

Preferably, when the returning location detecté that a
library item has been inserted into the receptacle, the
retuming location also sends a signal to the
processing unit to indicate the location to which the
item has been returned.

Preferably, the processing unit is additionally coupled
to a returned item sorting location. Thus, the library
system may further comprise a conveying mechanism
between the returning location .and the sorting
location, the conveying wmechanism conveying returned

items from the receptacle to the sorting location




‘signal .to the p
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enable an operator in the sorting location to identify
the location to which the library item 1s to be

returned.

Alternatively, the processing unit may send a signal to
an automated sgorting unit, in response to the
identification sigmal, to imstruct the automated
sorting unit to sort the library item to the correct

location tc which it is to be returned.

preferably, the processing unit is additionally coupled
to a borrowing location. Thus, the borrowing location
may include a radio frequency identification device
reader which reads the radio frequency identification
device on a library item which a user wishes to borrow
and the borrowing location sends the identification
signal <relating to that library item and an
_identification signal relating to the borrower to the
processing unit, and the processing unit updates the
database with the identification information 'relating
to that library item and the borrower to show that the

item has been borrowed by that borrower.

Typically, a number of returning stations may be
located at different geographical locations which may -
be within or without the library premises.
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according to cld 3 wherein {the returning |ocatrom arso—sSends a

~signal to. the processing uni 0 {ndicate the location to which the item
has- been returnedlwhen-the returning |ocation detects that the library item

- has been inserted into the receptacle. . L
Preferably, there may be a number of borrowing systems

and typically, all the -borrowing stations are located

within the library premises.

In accordance with a second aspect of the present
invention, a monitoring system comprises a number of
items to be monitored, each monitored item having a
radio frequency identification device having a unique
identification code mounted thereon; and a number of
radio frequency identification device readers located
within an area to be monitored; a processing unit
coupled to ‘a database containing an indication of the
location of each item within the area and to each of
the radio frequency identification device readers;
whereby the radio frequency identification device
readers perform scan operations to identify all the
items within the vicinity of each reader and send the
identification codes of each item located to the
processing unit, the processing unit, in regponse Lo
the received identification codes from each reader,
identifying the location of each item located within
the area and updating the database acéordingly.

Preferably, the pProcessing unit instructs the radio
frequency identification device readers to periodically
perform a scan operation to identify all the items
within the vicinity of each reader. '

Further, the processing unit may preferably display a
message to an operator of the system that an item is in
an i1incorrect location if the processing unit detects

that an item is in a location other than its correct
- location. '
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| oCat.j o AREE\,&Q l'rl ding to claim 5, wherein the sorting
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whi ch detects a lifjr arng och 2080 b
an identification pipnal correspo dilng 6o the itemTo be. sorted to the
processing unit, -ih [ the processing unit displays on a
di splay device in the sorting |locatibn, information to enable an operator

in the sort iﬂ%ﬂééc%ﬁh‘;’,” the deRtabysé he:ddttaa,tnsnnlhﬁorvhathlonheoﬂu ety item
Is to be returne 7. - A system acg¢Qrdin he precedin cI ai ns,

wher ei n t he ireesinagudaing i Wg t F@ﬁ&FP—%l&'ﬁﬁﬁP\éd Y +8% nd

location.  sorrect location of the item within the area and the

actual location of the item.

Preferably, in the second aspect of the invention, the
monitoring system is a library wonitoring system and
the items are library items. Typically, the area to be

monitored is a library.

Typically, the ‘actual location may be a location within
the library which may or may not be the correct
location or a location outside the 1library, such as
that the item has been borrowed by a user of the
library. '

An example of a library monitoring system in accordance
with the invention will now be described with reference
to the accompanying drawings in which:-
\
Figure 1 is a schematic diagram showing a library
‘monitoring system;
Figure 2 is a perspective view of a borrowing
station for use with the library system shown in
Figure 1;
Figure 3 is a schematic view of a returning
station for use with the library shown in Figure
1l; and,
Figure 4 is a schematic view of a sorting station-

for use with the library system shown in Figure 1.




17 8. :A system according to claim 7, wherein t he borr owi ng

| ocati on I ncl udes a radio frequency identification device reader
which feads the radio frequency identification device on a library item
which the user wishes to borrow and the borrow ng l'ocation sends the .
identification s o that library item anlgle tlhe | C%&“Eﬁée'tcat I on

. . : . . agce .
signal relating. t he processi ng uni t-,—%&é%e—p-r—eeesm ng
g g

0
unit updates h 1 th j dentification information relating

t

b

to that library |temO@®GThe0ory oler t0 show t hat the—itemhas-been
borrowed by that}|bprrower. 9. system according ' , '
wherein the borfow ng Tocation wj tegygmorroned codﬂlﬂ@!ﬂ%j'ﬂﬂﬂﬁjﬂ ce
within the radio | L fJ catTomnm device afte A s 0
frequency identification device and the sorting location wites a returned
code to the '

1. A library monitoring sYstem comprising a number of
borrowable items, each item having a radio frequency
ident:ificatiori device mountéd" thereon, the radio
fregquency identification - device having a unique
identification code; a proceséing unit coupled to a
database containing an indication of the location of
each library item, and to a borrowed item returning
location as well as a number of returning stations
located at different geographical locations remote Ffrom
sald library location; wherein the borrowed item
returning location and returning stations comprise a
receptacle into which the borrowed item may Dbe
inserted, the receptacle comprising an antenna which
detects an insertion of a library itém having a radio
frequency identification device mounted thereon, the
borrowed item retui*ning location, in response to the
insertion of a library item inte the receptacle,
detecting the identification -code and sending the
identification code cé:&responding tc the returned
library item to the processing unit, the processing
unit, in response to the received identification code,
updating the information on the database relating to
the returned library item to indicate that the returned

library item has been returned to the library.
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within the radio freguency_ 1dentiiication device in response to
insertion of a library iteminto the receptacle i
18 2. A system according to claim 1. wherein the

returning location ox xreturning station also sends a
signal to thé .processing._ unit to indicate the location
to which the item hés been returned when the returning
location or returning station detects that the library

item has been inserted into the receptacle.

3. A library monitoring system comprising a number of
borrowable items, each item having a radio frequency
identification device mounted thereon, the radio
frequency identification device having a |unique
identificatiori code; a processing unit coupled to a
database containing an indication of the location of
each library item, and to a borrowed item returning
location; wherein the borrowed item returning location
comprises a receptacle into which the borrowed item may
be inserted, the receptacle comprising an antenna which
detects an insertion of a library item having a radio
frequency identific;ation device mounted thereon, the
"borrowed item returning location, in response to the
insertion of a library item into the receptacle,
detecting the identification code and sending the
identification code corresponding to the returned
library item to the processix&g unit, the processing
unit, in response to the received identification code,
updating the information on the database | z"el.ating to
the returned library item to indicate that the returned
library item has been returned to the library and a
conveying mechanism between the returning location and
a sorting location, the conveying mechanism conveying
returned items from the receptacle ‘'to the sorting
location. ' '
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Q

the receptacle.

5. A system according to any of the preceding claims,
wherein the processing unit is additiomally coupled to

a returned item sorting location.

6. A system according to claim 5, wherein _othe
sorting location includes a fadio frequency
identification device reader which detects a library
item to be sorted in the sorting location and sends an
identification signal corresponding to the item to be
sorted to the proce\ssing unit, in response to which the
processing unit displays on a display device in the
sorting location, information to enable an operator in
the sorting location to identify the location to which

the library item is to be returned.

7. A system according to any of the preceding claims,
wherein the processing' unit is additionally coupled to

a borrowing location.
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t he ‘area and upd tmgLAGBMEMt SHEHe accor di m “mm‘ tem according to
clai'm 13, wherein the—processtmy nit ﬂnmm‘“s adi o frequency
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19 15. A systlem_according tlo} claim 13 or cl aigaplidemeniicsinien the
processing unit di splays a nessage to an.operator of tfie systemithat an

itemis in an ind t-+-eeatton—t+f the grocessi ng unit detects that an

itemis in a location other than its correct |ocation. L h
8. A . system according to clalm 7, wherein the

borrowing . location includes a radio  frequency
jdentification device reader which reads the radio
frequency identification device on a library item which
the user wishes to borrow and the borrowing location
serids the identification signal relating to that
library item and the identification signal relating to
the borrower to the processing unit, and the processing
unit updates the database with identification
information relating to that 1library item and the
borrower to show that the item has been borrowed by

that borrower.

9. A system according to claim 8, wherein the
borrowing location writes a borrowed code to a memory
device within the radio frequency identification device
after reading the radio frequency identification device
and the sorting location writes a returned code to the
memory device within the radio frequency identification
device in response to insertion of a library item into

the receptacle.

10. A System according to claim 8, wherein the
borrowing location writes a borrowed code to a memory
device within the radio frequency identification device
after reading the radio frequency identificatibn device
and the returning location or returning station writes
a returned code to the memory device within the radio
frequency identification device in  response to

insertion of a library item into the receptacle.



16. _A systemaccqQrding to _any of clalns ‘m Hﬂ !“n t he dat abase
cont-ai ns informatilo T SBFBT ijncl u entification
i nf or mat i on, t he 'REPEA% of thelctemvmthlnthe area and the

actual | ocation of} thhe
to 16, wherein thegl.

itens are library - jtiens. 18

11. A system according to claim ‘3, further comprising
a number of returning stations located at different

geographical locaﬁions remote from said library.

12. A system according to any of claims 7 to 11,

wherein a number of borrowing stations are provided

within the library.

1i3. A monitoring system comprising a number of items
to be monitored, each monitored item having a radio
frequency identification device having a uniqueé
identification code mounted thereon; and a number of
radio frequency identification device readers located
within aﬁ area to be monitored; a processing unit
coupled to a database containing an indication of the
location of each item within the area and to each of
the radio frequency identification device readers;
whereby the radio frequency identification device
readers perform scan operations to identify all the
items within the vicinity of each reader and send the
identification codes of each item located to the
processing unit, the processing unit, .'in response to
the received identification codes from each reader,
identifying the location of each item located within

the area and updating the database accordingly.

l4. A system according to «claim 13, wherein the
processing  unit instructs the radio frequency
identification device readers to periodically perform a

scan operatlon to :LdentJ_fy all the items w::.thln the

vicinity of each reader. _
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- 15. A system according to claim 13 .or claim 14,
wherein the processing unit displays a message to an
operatorlof the system that an item is in an incorrect '
location if the processing unit detects that an item is

in a location other tham its correct location.

16. A system according to any of claims 13 to 15,
wherein the database contains information on each item,
including unique identification information, the
correct location of the item within the area and the

actual location of the item.

17. A system according to any of claims 13 to 16,
wherein the monitoring system is a library wmonitoring

system and the items are library items.
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