A LOAN | TEM MANAGEMENT SYSTEM FI ELD 5 The present invention relates to a
|'oan i tem managenent system and in particular a systemthat cfmmm

assist libraries manage itens that are reserved or held for pa ”Wm"m"ﬂlf
which are lent to patrons on restricted short periods. BACKGROUND #40)so

Li braries have introduced item or asset management systems—that rel y“upon o

witing and reading data to and fromragio frequency identificati
adhesive tags placed on the itens. The itens include books,'perﬂWﬁﬂ”ﬁW@mﬂwmy
DVDs, CDs and other itens that are typically held by |ibraries.

managenent systens i ncl yd i 15 {(LMB)—and* &H"“RF-D—
reader systemt hat connghﬁca e§f§§¥§L¥ﬁ§§ﬁﬁgiﬂ§E§*§ I's a conputer system
such as those provided by SirsiDynix (Sins Corporation), Libero (Insight
Informatics Pty Ltd), and Amib (infoXpert Pty Ltd). The RFID reader system
is able tFHEFPad identification data fromthe tags of the items, and 20 may

i nclude an RFID reader pad that is connected to the LM5. LMS's typically
include a circulation client that is used by a trained librarian or

t echni £al Tiztmédenniamraiontrelates e b ddantiteen mvBagenentipctene antlén parfiowlasa systenhel d

for an item en identified based on the read identificatjon data. Wen a
Lot o oftha Qe B EiLPERs Femass e R ar ERETved of Dt R Patdin £t he
data hel dyffigh alMntd B5HIR onitSaLE shidteperiddshas been borrowed or |oaned, and
this 75 process is referred to as "Check Qut". Status data held for the

itemindicates that the itemis checked out. Simlarly, when an itemis
returnedlﬁ%ﬁgGﬁgﬁr @, the LMS client is used to again update the data held
for the i ‘@g form ng a process referred to as "Check In". The status
data fer the itemthen represents that it is checked in. 30 Wen a patron

W shes to reserve or place an itemon hold that has been borrowed by
anot her pdbrages haysdiniredeagd ritem loy agssbolesagesmant sysiems PRt dely upony¥@ddng and ecord

on hol d"rea gadata?to and from radio frequency identification (RFID) adhesive tags placed on the

items. The items include books, periodicals, DVDs, CDs and other items that are typically
held by libraries. The item management systéms include a Library Management System
15 (LMS) and an RFID reader system that communicates with the LMS. The LMS is a
computer system such as those provided by SirsiDynix (Siris Corporation), Libero (Insight

Informatics Pty Ltd), and Amlib (infoXpert Pty Ltd).

The RFID reader system is able to read identification data from the tags of the items, and
20 may include an RFID reader pad that is connected to the LMS. LMS's typically include a
circulation client that is used by a trained librarian or technical staff member fo control the
LMS and update the information held for an item, when identified based on the read
identification data. When a patron of a library borrows an item, the LMS client is used to
update the data held for the item to indicate that it has been borrowed or loaned, and this
25 process is referred to as "Check Out". Status data held for the item indicates that the item
is checked out. Similarly, when an item is returned by a patron, the LMS client is used to
again update the data held for the item, by performing a process referred to as "Check In".

The status data for the item then represents that it is checked in.

30 When a patron wishes to reserve or place an item on hold that has been borrowed by

another patron, and is currently checked out, the LMS can be used to record "on hold" data



agai nst the itemwhich associates the identifying data associated with the
patron reserving the item such as the nane of the patron, with the data
held for the item The date of the reserve or on hold request is also
recorded. When the LMS is used to Check In an itemand it has associ ated on
hold data, the LMs client will pronpt the |librarian and change the 5 status
of the itemto represent that it is on.hold and available for collection by
the patron who reserved the item Existing LMS clients allow the |ibrarian
to print an on hol d docket or receipt which includes the nane of the patron
who reserved e I hol ta

expire. s% E'l% 1%6%11 n}naegdas%%%a?éqhé Ydeqﬁhq/ %patmagoghatt%f w\%ﬁ' tt}he agro% Eeli!%n
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item and cbh&mohrbtyumil%@tmll he reserved itemarea. This can be extrenely
time consumng for the librarian, particularly as the itens may have to be
handl ed a nunber of tines, and there can be difficulties Iocating the itens
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useful a er
collection by the other patron. If so, then another docket or receipt needs to be printed,

25 placed on or with the item and then returned to the reserved item area. This can be
extremely time consuming for the librarian, particularly as the items may have to be
handled a number of times, and there can be difficulties locating the items on the basis of
the dockets, printing new dockets and having to perform the check in process a number of
times for an item. There is also difficulty with having items stored with the receipts

30 displaying patron's names. The names are visible to other patrons of the library and can be

considered a breach or invasion of a patron's privacy.



The reference in this specification to any prior publication (or
i'nformation derived fromit), or to any matter which is known, is not, and
shoul d not be taken as an acknow edgnent or adm ssion or any form of
suggestion that that prior publication (or information derived 15 fromit)
or known matter forns part of the common general knowl edge in the field of
endeavour to which this specification rglates. SUMWARY 20 Enbodi nents of
the present invention provide a | oan item managenent system including: a
shel f unit having shelves for returned itens, at |east one shelf including
a respective antenna for communicating with RFID tags of itens placed on
the shelf; and a returns conputer systemincluding: (i) a read controller

for contrghbthBgditeadiynebratiest fi6e tsAhndBhA 1 IehbRigt FRestAttell iRAE 3Hafofstsd at
| east one shelf and associating | ocation data representing the | ocation of

t he it ensvery tshort periedsgotiwhich aspaefenred taaps shoshteradeans! IFer ekemplactassrsity
reserved j.tem dat d .0 |.0 at.a t resen or. a_patron_ Wi hel f
hol ds an 1i1 e g%@rlsé; f}ba? E%"tgléypg ?g%lﬁy C%SEFT%O%E [ gnt%{iﬁnés’ a g omp‘rng‘\’yi eghta% ﬁlggn
| t em manageimid] aysHl e ent ikdefudelitign a short term basis, such as two hours. These items
also tend to be reserved by large numbers of students, and consequently need to be turned
over by librarians quickly. Handling these items efficiently and securely to meet the

demands of patrons is a continual difficulty for libraries.
10 Accordingly, it is desired to address the above or at least provide a useful alternative.

The reference in this specification to any prior publication (or information derived from it),
or to any matter which is known, is not, and should not be taken as an acknowledgment or
admission or any form of suggestion that that prior publication (or information derived
15 from it) or known matter forms part of the common general. knowledge in the field of

endeavour to which this specification relates.

SUMMARY

20 Embodiments of the present invention provide a loan item management system, including:
a shelf unit having shelves for returned items, at least one shelf including a
respective antenna for communicating with RFID tags of items placed on the shelf; and
a returns computer system including:
(i) a read controller for controlling reading of the tag data of the tags of items
25 in said at least one shelf and associating location data representing the
location of the items with the tag data; and
(ii) an item controller for accessing reserved item data and location data to

present for a patron which shelf holds an item reserved for a patron.

30 A returns controller may invoke a check in process for a reserved item in said shelf unit

when a reserved period expires for said reserved item.



a shelf unit having shelves for loan itens, at |east one shelf including a
respective antenna for communicating with RFID tags of itens placed on the
shel f; and 5a returns conputer systemincluding: (i) a read controller for
controlling reading of the tag data of the tags of itens in said at |east
one shelf and associating |ocation data representing the |ocation of the
itens wth the tag data; and (ii) a retycns controller for invoking a check

in process for an itemin said shelf 10unit. DRAW NGS Enbodi ment s of
the present invention are hereinafter described, by way of exanple only, 15
with reference to the acconpanyi ng draw ngs, wherein: Figure 1 is a

bl ock di agram of an enbodi nent of a | oan item nmanagenent system Figure 2

is a bl ockmBbd@geamath proviesd oshn TRAf mahageniedt tstten, GuRadhgr system of the

| oan item managenent system Figure 3 is a flow diagramof a
process execut@shabiyunt having dhehics 4oy lopn dfemshat legss paershdbmchiding yrgspective | ow
di agram o re0C r s s e system
Figure 5 %né&élgff ﬁ?ro%/vﬁﬁ?]%%%%%g@ ﬂlaﬁglr%tcaégtsoygg‘?? g%?rée%%gl%gﬁa?’taglﬁs noni t or of

t he system andreturns computdrisgstesm ibcluding: bl ock di agram of an enbodi nent of a

shel f uni f the loan item n n DESCRI PTI
to (Ti) © aoraéad CE)I?trOI e? fcr>rrH co%gr%mangt rega/irslgt; %P]the tagS ata of tlge\ltags of items

in said at least one shelf and associating location data representing the

location of the items with the tag data; and

(ii)  areturns controller for invoking a check in process for an item in said shelf

10 unit.

DRAWINGS

Embodiments of the present invention are hereinafter described, by way of example only,
15  with reference to the accompanying drawings, wherein:
Figure 1 is a block diagram of an embodiment of a Joan item management system;
Figure 2 is a block diagram of an embodiment of a returns computer system of the
loan item management system;
Figure 3 is a flow diagram of a process executed by a read controller of the system;
20 Figure 4 is a flow diagram of a process performed by a returns controller of the
system;
Figure 5 is a flow diagram of a process performed by an items monitor of the
system; and

Figure 6 is a block diagram of an embodiment of a shelf unit of the loan item

25 management system.
DESCRIPTION

A loan item management system 100 for a library or any other lending institution or
30 organisation, as shown in Figure I, includes a shelf unit 101, a returns computer system

120, an item management system 104, such as a library management system (LMS), a



A |l oan item managenent system 100 for a library or any other |ending
i'nstitution or 30 organisation, as shown in Figure 1, includes a shelf unit
101, a returns conputer system 120, an item nanagenent system 104, such as
a library managenent system (LMS), a 5 patron kiosk conputer 130, and a
radio frequency identification (RFID) reader pad 140. The shelf unit 101
includes a naster unit 102 and one or mpre slave units 104, with each unit
102 and 104 including an array of cubicles or shelves 106 in which itens
116, such as 5 books, DVD's, CD s, periodicals etc. may be placed. The

exampl o, T dseR SR TREGH asRuRRu ANkt TH APl Pl

300mm and the arrays in each unit 102, 104 may be four shelves high by two
shel ves wi de. The master unit 102 includes a radio frequency identification
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communi cate 15 wth the D tags 114 of iterrs 116 that are placed in the
shel ves IshélvesThighr badeo dielvagi wide08 The manterr et 442 bipcludes peardionSeqisnput er

system 120 t ol | shel f. 10 er.i,odi cally .and .consecutjvely, .
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frequency beamthat is directional and only excites the tags 114 of itens

pl aced i rinclhde respegivet RV shisnnasibl). Tie zmtenppelV@sofithe magerbenit dAtFeict ed
S0 as 10 B SN LL AR L ALORMEE dsalq bAtn BRI REACIASY BleORR AEANF) (110
does not excCite and comuni cate W tags 114 of itens 6 on ot her

adj acent oghied viese 4616107 ae R6d Evrineedé o e euddr clBit r168d Theagaddatiacdir I8 t he
excited tags 114 in a shelf 106 and sends it to the return conputer system
120. The geagraiss redip dipapencysignalspassedatg Beranteppas b1 yexraie 2 Comm il 114

in a el f. , i {ar: f r.ef ut 0.
The r I(Sa"lgtd éirqt pag Rﬂ% tggssg@i (?lfclfe?f}falsl %tﬁ%aér{? glacg& Hae s}?évé‘s()m&_ Hle readet @i%q]i?
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units 102, 104 at any given time, so as to produce a forward radio frequency beam that is
directional and only excites the tags 114 of items placed in that respective shelf 106. The

20 shelves 106 may be constructed so as to be shielded to ensure that the beam produced by
one antenna 110 does not excite and communicate with tags 114 of items 116 on other
adjacent shelves 106. The RFID reader circuit 108 reads tag data from the excited tags 114
in a shelf 106 and sends it to the return computer system 120. The reader circuit 108 is
also able to write tag data to the tags 114 in a shelf 106, using data sent from the returns

25 computer system 120. The reader pad 140 also includes an antenna 142 to excite and
communicate with tags 114 of items 116 placed on the pad 140. The reader pad 140 is also
controlled by the returns computer system 120 to write tag data and read tag data from the
RFID tags 114.

30 The tag data stored on the tags 114 represents, among other information, a unique tag

identification number, an item asset number associated with the item, and a security state,



-6 such as whether a security is set to "ON' or "OFF", representing the
status of the item e.g. whether it is considered returned or not. The tag
data stored on the tags 114 conplies with the draft standards of | SO 28560.
The reader circuit 108, the RFD) pad 140 and a RFID reader 604 can be

provi ded by conpani es that produce RFID reader hardware, such as 5 FEIG

El ectronic GrbH, and Tagsys SAS and RFl §.system software, such as FE
Technol ogi es (Express Pronotions Pty Ltd), Bibiliotheca RFID Library
Systens AG and 3M The RFID reader circuit 108, the RFID reader 604 and
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i ncl uges sgéighugodat a representing whether the itemhas been checked in or

checked out, details of any |oan, and whether the item has been reserved by
. one or nore patrons. 25 The returns conputer system 120, as shown in

Fi gur es ]Thgéprg‘ﬁ;%FQCig’fn %:?%gstgrﬁ @Oscglqlg@%i%ae%go&g{g CLmARicatS&h B o %%él\\/rf?l'ih 64

bit Intel re conputér pr €enovo rporatton,
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defined and controll ed by conputer &rtogram instruction code and data of
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storage %di'dglfa, tﬁt}eall items held by a library or a lending institution, and other enterprise
resource planning (ERP) data. Library management systems for libraries are provided by a

number of parties including SirsiDynix (Siris Corporation), Libero (Insight Informatics Pty

Ltd), and Amlib (infoXpert Pty Ltd). The item data maintained for an item represents

respective information associated with the item, including the asset number, title, author,

20 owner location, destination location, whether the item is a restricted short term loan asset,
MARC standards information, call number, etc. The item data also includes status data
representing whether the item has been checked in or checked out, details of any loan, and

whether the item has been reserved by one or more patrons.

25 The returns computer system 120, as shown in Figures 1 and 2, is based on a standard
computer 202, such as a 32 or 64 bit Intel architecture computer produced by Lenovo
Corporation, IBM Corporation, or Apple Inc. The processes executed by the computer 202
are defined and controlled by computer program instruction code and data of software
components or modules 250 stored on non-volatile (e.g. hard disk) storage 204 of the

30 computer 202. The processes performed by the modules 250 can, alternatively, be

performed by firmware stored in read only memory (ROM) or at least in part by dedicated



30 conputer 202. The processes perfornmed by the nodul es 250 can,
alternatively, be perfornmed by firmware stored in read only nenory (ROM or
at least in part by dedicated 7 hardware circuits of the conputer 202,
such as application specific integrated circuits (ASICs) and/or field
programmabl e gate arrays (FPGAs). The conputer 202 includes random access
menory (RAM 206, at | east one 5 m croproecessor 208, and external
interfaces 210, 212, 214 that are all connected by a system bus 216. The
external interfaces include universal serial bus (USB) interfaces 210, a

network | LBLERCBLGAIICHE cokbiE: A325a0ds St SRR RIRE Rlceiddy TS

|nterfaces are connec |nput out put evi ces, such 0ar d

and nouse(ANI8 s patdl/drifeel Rprobrapanatld Qate ahreyd{FRG A&y). adapter 214 is connect ed to
a display device, such as an LCD 10 display screen 222. The NIC 212 enabl es
the conputer 202 to connect to the communications network 220. The network
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260. The data store 258 is used to store or cache item data obt ai ned from
the LMS 1@Mnbynicdions Metveakt?28) | Ehe pgvorggd0gney diudy st & sispaipHBHT ©6m t he
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itens 116 that have been recentl y_ returped. e ld | ocatiagn
i tens t haigrespiihRedayse MaceQervaghipyx- pé&edﬁg‘m%g&} g@é‘t“b@ﬂ the Q%B ic\ an I aced
in a [espaghiy Progtim 8ddeBwritten using languages such as C, Ruby, C# or a framework such as
Microsoft .Net. The return computer system 120 communicates with the LMS 104, and
the patron kiosk computer 130 using the communications network 220, and the same

network can also be used to communicate with the shelf unit 101.

20 The returns computer system 120 includes modules 250 that provide a read controller 252,
a returns controller 254, an LMS controller 256, a data store 258 and a items monitor 260.
The data store 258 is used to store or cache item data obtained from the LMS 104 by the
LMS controlier 256, and store tag data obtained from the shelf unit 101 and the reader pad
140. The data store 258 may be provided by SQL database engine, such as SQLite.

25
The shelf unit 101 is used as an on hold location and/or a restricted short term loan location
to place items 116 that have been recently returned. The on hold location is for items that
may have been reserved by patrons. The reserved items are placed in a respective one of a
group of shelves 106 of the unit 101 that form the on hold location for general reserved

30 items. Another groups of shelves 106 may be used to place short term loan items when

they are returned, and again an item is placed in any respective shelf 106 of this group.



group of shelves 106 of the unit 101 that formthe on hold |ocation for
general reserved 30 itens. Another groups of shelves 106 may be used to
pl ace short termloan itens when they are returned, and again an itemis
placed in any respective shelf 106 of this group. -8 For exanple, one
slave unit 104 may be used for returning and collecting short term|l oan
itenms, whereas another slave unit 104 agd the master unit 102 may be used
for general on hold or reserved itens. In sone libraries, to control the
security of the restricted short termitens, an entire shelf unit 101 may
be pl ace |n a cure ar ea {gééthe retur hort term
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next Z%helte]:g 1|dgnt1 cagorg ?IbL; rn'?lgabte)(r) é%dg’roczlfcuit 108 reads the tag data of all the tags 114
of items 116 in that shelf (step 306). The tag data read includes the asset number of the
item and this is associated with the identification data for the current shelf, and is stored in
the data store 258 with the item data for the items 116. The shelf ID is stored with the item
data as location data or data that represents the location of the item 116. Using the shelf
25 1D, a check is then made to determine (step 308) whether the shelf 106 is designated for
short term loan or restricted items. If so, the item may have only just been returned, and
-the reader circuit 108 is controlled (step 310) to ensure the tag data of the items in the shelf
106 is set to "ON", to indicate the items have been returned. If an item is not detected in a

shelf at step 304 or the tag data of items 116 have been read at step 306, the process 300
30 then proceeds to the next shelf (312) using the next shelf ID, and returns to step 302.



9 Sone of the itens 116 held by the Iending institution may have RFID tags
114 that are difficult to read when sinply placed in a shelf 106, such as
itens which may have a netallic cover. O her itens nay sinply be m ssing an
RFID tag or be oversized and cannot be placed in one of the shelves 106.

For these types of itens, referred to as 5 exception itens 610, an
alternative shelf unit 600 includes a l@arge oversized shelf 602 at the
bottom of the unit 600, which may be used to place and hold exception itens
610. The shelf unit 600 is the same as the master unit 102, but instead
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10 - ‘éach RFID device, such as the shelf units 101, 600, the RFID pad 140,
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next (st &Rims controller 254 displays status data, including sort criteria, for the items on the pad
140 using tag data read from the items, the cached item data held in data store 258, data

obtained from another data source or a combination of any of these.

30 The returns controller 254 executes an item management process 400, as shown in Figure

4, which is invoked for each thread used to read an RFID device. The process is used for



15 409) whether a shelf ID recently read corresponds to a short term | oan
shel f- and whet her security data for the item 116 that has recently been set
to "ON', indicating it has just been returned. If so, the LMs controller
256 is also invoked to performa Check In process (410) for the restricted
item If itemdata is held in the data store 258, the status data is
checked (step 412) to determine if thiggi.s a reserved or on hold item

| ocated in one of the 20 shelves 106. If it is an on hold itemand the
stored on hold expiry date with the status data indicates that the expiry
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pl aced in shelf ID of shelf unit 101
been checked out and returned quickly, the returns controller 254 determines next (step

15 409) whether a shelf ID recently read corresponds to a short term loan shelf and whether
security data for the item 116 that has recently been set to "ON", indicating it has just been
returned. If so, the LMS controller 256 is also invoked to perform a Check In process
(410) for the restricted item. If item data is held in the data store 258, the status data is
checked (step 412) to determine if this is a reserved or on hold item located in one of the

20 shelves 106. Ifit is an on hold item and the stored on hold expiry date with the status data
indicates that the expiry date has passed, then the LMS controller 256 is invoked to
perform the LMS check in for that item (step 410). If the expiry date has passed, this
indicates that the item has not been collected from the shelf 106 and can be checked in and
may be returned to the general collection or allocated to another patron who may have

25 reserved the item. The item data extracted for each read item 116 is then used in a display

- process 414.

The display process 414 accesses status data associated with each item 116 and generates
display data to display instructions on the display 222 for an operator of the return
30 computer system 120. For example, the display data may generate a display indicating that
the item has been returned and checked in successfully after being placed on the pad 140



(iv) Short termloan itemreturned and placed in shelf-1D of shelf unit
101; (v) Sort by Call Nunber; 15(vi)Sort by collection code; (vii) Sort by
Dewey Cl assification; (viii) Sort by location code; (ix) Sort by nedia
type; (x) Sort by SIP2 screen nessage. 20 As part of the display process
414, the returns conputer system 120 uses the data held in the data store
258 to determne (step 416) if an item131l6, 610, that is expected to be

| ocated on the shelf unit 101, 600 has not yet been detected after a
predetermned tine fromwhen the itemwas checked in. For exanple, if the
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The display process 414 accesses and displays status data associated with the item 116
which represents various sort instructions or criteria, including:
@) To be shelved in this library;
10 (i) Return to another destination (with destination details);
(111) On Hold for a patron in this library and to be placed in shelf ID of shelf
unit 101;
(iv) Short term loan item returned and placed in shelf ID of shelf unit 101;
(v) Sort by Call Number;
15 (vi) Sort by collection code;
(vii) Sort by Dewey Classification;
(viii)  Sort by location code;
(ix) Sort by media type;
(x) Sort by SIP2 screen message.

20
As part of the display process 414, the returns computer system 120 uses the data held in
the data store 258 to determine (step 416) if an item 116, 610, that is expected to be located
on the shelf unit 101, 600 has not yet been detected after a predetermined time from when
the item was checked in. For example, if the item is in on hold or a short term loan item
25  that should be placed in one of the shelves 106 and, after a predetermined period of time,

say one hour, has not yet been placed in one of the shelves 106, the returns controller 254

generates an alert (418) that is provided on the display 222 for an operator.

The LMS controller 256 executes a process 500 as shown in Figure 5. This determines at
30 step 502 whether reconfiguration or stop data has been set for the controller 256. If not, a

determination is made at step 504 to determine whether asset tag data for items has been



- 12 - stored in the read queue of the data store 258. If so, a check is
made -at step 506 to determne if the LMS 104 is online. If the

determ nation at steps 504 and 506 is negative, then the stop data is set
and reconfiguration data set, respectively. If the LM5is online, then the
asset tag data in the queue is sent to the LMS for returns processing (step
508); i.e. 5to Check In the itens and jgpdate the itemdata for the itens
in the LM5 104. Based on the asset nunmber the LMS 104 returns to the LM
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unit for the reserved restricted items is in an entirely different physical location from the

30 normal library.



15their location; (ii) Itens 116 that have been incorrectly placed in the
shel ves of the shelf unit 101; (iii) Itenms 116 that should be rel ocated
within the shelves of the shelf unit 101, such as itens held with the sane
title that are in close proximty or in the sane shelf 106 or which need to
be placed in a short termloan shelf; 20(iv)Itens 116 that have been
returned and are mssing fromthe shel-fjaunit 101. The | oan item managenent
system 100 provides a far nore efficient mechanismfor handling reserved or
on hol d itens 116 and short termloan itens. The itens 116 are

aut omat i dentlfl he C K urn ter
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periodically reported to the data store 258 of the returns conputer 120.
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reserved or desires, and in partlcular display the location data, i.e. shelf ID's, for items that
have been placed in the shelf unit 101. The patron is then able to go to the identified
physical location, being the particular shelf identified by the shelf ID and collect the item.

10 The patron can then arrange for the item to be checked out using the normal Check Out
process, which can be executed using the returns computer 120 or the kiosk computer 130.
The items monitor 260 also generates a user interface for librarian display 222 that
communicates information about the items placed in the shelf unit 101, such as:

(1) Expired reserved items that need to be removed from the shelf unit 101 and

15 their location;

(i1) Items 116 that have been incorrectly placed in the shelves of the shelf unit 101;

(iii)  Items 116 that should be relocated within the shelves of the shelf unit 101, such
as items held with the same title that are in close proximity or in the same shelf
106 or which need to be placed in a short term loan shelf;

20 (iv)  Items 116 that have been returned and are missing from the shelf unit 101.

The loan item management system 100 provides a far more efficient mechanism for
handling reserved or on hold items 116 and short term loan items. The items 116 are
automatically identified when they are checked in by the returns computer 120 as being
25 reserved by a patron and can be moved quickly to any shelf 106. The item's position in the
shelf is continually monitored and periodically reported to the data store 258 of the returns
computer 120. The LMS 104 notifies patrons that a reserved item is available for
collection, and patrons can visit the library and use a kiosk 130 to determine the location of
the reserved item. Patrons are also notified of the successful return of short term loan
30 items. The return and placement in a correct short term loan shelf, and the subsequent

collection can be handled efficiently without the involvement of any librarian. Once an on



- 14 - hold or reserved itemexpiry date has expired, this is detected by
the returns conputer system 120 and a Check In process is automatically
performed. If the item has been reserved by another patron, as indicated by
the LM5 104, this status data is passed to the data store 258 and

di spl ayed. If, however, the item now needs to be returned to the general 5
collection, the LM5 104 returns this stigtus which is recorded in the data
store and reported on the display 222. A librarian can then renove the item
fromthe identified shelf 106 in which it has been placed and return it to
t he generg| I son, |1 e of.:yet 106
are i dentiid SRR e oY duld s AHFRL Y B acoRERL BY B6E forbi BBl
except i Onsykems20 2Ad MAOKedXOR procedsi ionmtorhaticalle pepoanedt If chet hasehaskidehed in
the art without parting fromthe scope of the r%ient i nyention.

- 15 -
THE CLAI NSSDES) Y Mo thepaTRIveNTIP e ARy ARS EM(Y ligs; this stafuss dath GaPRssecein i
n’anager’rer‘gata%{&te@g}[g a;nﬂ Qb B8 1f, h wever, tﬁ?ﬁaﬁlnfov&}%eﬁs PRV RGrdagh RS g dridfal

returned 1tens, east one shelf including a 5 respective antenna for
conmun$ catoliagioni, the IRAB D 04 agsrmsfthis tses yphiak édreoordedh & $hekfa;standndrepertad ns

computer SYSLEMATY D it 2 SN ey RO AAANG TSR0 ©
?Z ; 03 ;g; I»Otg%% QcRsi 1RRn $BdcRd hBP F&RAN kd Shd BehetACRIEABNOS Itdrhethat BEFRe Mbtiyett he
been placed on a shelf 106 are identified, and a shelf unit 600 is also provided for handling
exception items.
10
Many modifications will be apparent to those skilled in the art without parting from the

scope of the present invention.



10(ii)an itemcontroller for accessing reserved itemdata and | ocation data
t-o present for a patron which shelf holds an itemreserved for a patron.

2. Aloan item managenent systemas clained in claiml, including a returns
controller for invoicing a check in process for a reserved itemin said
shelf unit when a 15 reserved period expires for said reserved item 3. A
| oan item managenent system as clainedsn claim2, wherein the item
controller indentifies, followng the check in process, the reserved item
is to be retained in the shelf as it is reserved for another patron. 20 4.

Cont rol | eFERaeHT PRETNEE Aol Aoy e R I TN RE A EPbERMS ™ fe v eserved 1 tem
is to be renoved fromthe shelf as no |onger reserved for any patron. 25

5.A loan item nmanagenent system as clainmed in any one of the preceding
clai ms, ilhcl udh legnatem manatgmanheysgge igiedisgist em mai nt ai ni ng a dat abase of

itemdata for ae"g‘l?eqf Iutnl% Mav nClsﬁJeCf\lle%ngStra ur%eéj all{e sa%g I\A"QF toplg rsh‘élqe' L8R ?
reserved by orfe 07  MOre patr ons, cand Wherei n the r efur ns- compul’er syst em
comung cabgfectivd dhtérne fort @mralali tatiigVEGERETD tapy S @bint plabelbsH theshelf,emd on t he
shelf unit that should be renoved fromthe shelf unit. - 16 - 6.A |oan

i t em managemerftTeaYRT GOmPer SYHEHARCINg] ai m 5, wherein the returns conputer

syst em iegenti fhes 14 RIP cHidiRE (3 aRirbitigGehding bPER 1BE 8tk Trlite ¥P4 61itdRED O
- in said at least one shelf and associating location data representing the

location of the items with the tag data; and
10 (ii) an item controller for accessing reserved item data and location data to

present for a patron which shelf holds an item reserved for a patron.

2. A loan item managemént system as claimed in claim 1, including a returns
- controller for invoking a check in process for a reserved item in said shelf unit when a

" reserved period ‘expires for-said reserved item. .

3. A loan item management system as claimed in claim 2, wherein the item controller
indentifies, following the check in process, the reserved item is to be retained in the shelf
as it is reserved for another patron.

20

4. A loan item management system as claimed in claim 2, wherein the item controller
indentifies, following the check in process, the reserved item is to be removed from the

shelf as no longer reserved for any patron.

25 5. A loan item management system as claimed in any one of the preceding claims,
including a item data management system maintaining a database of item data for each
item, including status data and whether the item is reserved by one or more patrons, and
wherein the returns computer system communicates with the item data management

system to identify items on the shelf unit that should be removed from the shelf unit.

30



5 7.A loan item managenent systemas clained in any preceding claim
wherein the returns conputer systemidentifies itens expected to be on the
shelf and are not detected on the shelf. 8. A |loan item managenent system as
.claimed in any preceding claim wherein the 10 shelf unit includes an
exception shelf for exception itenms and a RFID reader for said exception
itens. 9. A loan item managenent systemigs clainmed in any preceding claim
wherein the returns conmputer systemgenerates a display to advise a
user to place itens in a 15 predeterm ned |ocation. 10. A loan item
managene Sys i.ncl udi ng: a shel.f. unit ving shel ves for |oan
o a1 oach B TR H AR e vsh Rcimtvl BN PG Bin R RSt | ng
Wi th RFI Rotifiger Odysteine ienfifiac @dmeroft the shed title aRdIdRapFoRimity SwificiMigEE fto
systemincluding: (i) a read controller for controlling reading of the tag
data of trBlcetegs of itens in said at |east one shelf and associating
| ocation data representing the location of the itens wwth the tag data; and
(ii) areturns controller for invoking a check in process for an itemin
sai d shelf 25uniléan ilém Andnageméritepstomnageniardd iaymilyeredding ehimedvhaieialthe m 10,
including an itemcontroller for accessing itemdata and |location data to
: i vel detgcied

present BRI GPRANGR SYHERHIEHEIS IFRISAXPEFC (@ rarg DRLEFIETHC
on the shelf.
8. A loan item management system as claimed in any preceding claim, wherein the

10  shelf unit includes an exception shelf for exception items and a RFID reader for said

exception items.

9. A loan item management system as claimed in any preceding claim, wherein the
‘returns computer system generates a display to advi_sé a user to place items in a

15 predefermined- location.

10. A loan item management system, including:
a shelf unit having shelves for loan items, at least one shelf including a respective
antenna for communicating with RFID tags of items placed on the shelf; and
20 a returns computer system including:
(1) a read controller for controlling reading of the tag data of the tags of items
in said at least one shelf and associating location data representing the
location of the items with the tag data; and

(i1) a returns controller for invoking a check in process for an item in said shelf

25 unit.

11. A loan item management system as claimed in claim 10, including an item
controller for accessing item data and location data to present for a patron which shelf
holds an item reserved for a patron.

30

12. A loan item management system as claimed in claim 10 or 11, wherein said shelf is



30 - 17 - for short termloan itens, and said systemnotifies a patron of
return of said item 13. A loan item managenent systemas clained in claim
10, 11 or 12, including a item data managenent system mai ntaining a

dat abase of itemdata for each item including 5 status data representing
an expected location for the item and wherein the returns conputer system
comuni cates with the item data nmanagemgnt systemto identify itens on the
shel f unit that should be renmoved fromthe shelf unit. 14. A loan item
managenent systemas clainmed in claim10, wherein the returns 10 conputer

system | g{%p Eﬂofrfltgism kgalﬁqﬁ:m%f ?ﬁci‘sf‘au? nf M)tki?esia Aol BF régl]rxr?l.)gf g]éitd.}{te%i ch need to

rel ocate oan Ttem nanagenent system as ainmed in any preceding
claim wherein the returns conputer systemidentifies itens expected to be
on the shelf and are not detected 15 on the shelf. 16. A.lo item

managenent3- sy st ANAETR MEPAREN SO SRR BY élég%ﬁdnlﬁ 41 18 liﬁ’é 1¢i Wgﬁﬁ@gsaﬁéff"? uni t
I ncl udes gp, SR SR AR sgélsﬁ/g Tmaiﬁﬁg%paat%asé t R Renf AidtaBfoRfcabh RRUSHCIEARg Sai d

exception itens. 1 oan item nanagenent system as clainmed in any
pr ecedd ngstathaidata wipessenting he expectedslocaivpufaer they gemmagéneherties the ditegpbay to

anagenrEHEYET SRR PRI R AR O e RRresrbriac anfuPe |t

i ncl udes @ (RE sxlet BfithBedoRlMtR reRbvédEehi BOsHudile item and the |ocation
data associated with tag data is conpared by the returns conputer with the

predeterm ned | ocati on.

14. A loan item management system as claimed in claim 10, wherein the returns
10 computer system identifies items of the same title in close proximity which need to

relocated.

15. A loan item management system as claimed in any preceding claim, wherein the

returns computer system identifies items expected to be on the shelf and are not detected

15 on the shelf.

16. A loan item management system as claimed in any preceding claim, wherein the

shelf unit includes an exception shelf for exception items and a RFID reader for said

exception items.

20

17. A loan item management system as claimed in any preceding claim, wherein the
returns computer system generates a display to advise a user to place items in a

predetermined location.

25 18. A loan item management system as claimed in claim 11 or 17, wherein the item
data includes a predetermined physical location for the item, and the location data

associated with tag data is compared by the returns computer with the predetermined

location.

30 19. A loan item management system, substantially as hereinbefore described with

reference to the accompanying drawings.



