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Uncertainty in arriving stocks results in high
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process step, or location. The server may conprise an
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_An alert may be any one from the group consisting of: low inventory levels of a type
of item at a location, repeated failure of a user to identify themself when causing
the RFID tag to be identified, if a specific node or process is skipped, and no
movement of an item from a location for a predetermined period of time.
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System may be provided based on an Application Service Provider (ASP) model,
the database and the server being hosted by an application service provider.




35 The card device may be a contactless smart card. 6
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RFID middleware may be provided to filier unique reads from the RFID reader per
scan and to associate each scan with a card device of a user performing the scan.

35  The card device may be a contactless smart card.




attached to the itens and identification information
froma card device of a user,; data processi ng nodul e
to associate the identification information of the 5
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5 practiced in distributed conmputing environnments
where tasks are perforned by .renote processing
devices that are |linked through a conmunicati ons
network. In a distributed conputing environnent,
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card device 130 of the user. The card device 130 nay
be a contactless smart card” (gSC) 130 (for exanple,
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associating itenms 20 and associated itens details
information on the server 203 ¢l5 with RFID tag
identification codes. The itemdetails information
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5 The "Enterprise Profile' table contains basic
information on the supply chaijp that is used by the
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The RFID chip 25 has the follow ng status at any one
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' The Zone/Zone-Location modufe 233 allows System Administrator to create zones
and logically associate a collection of locations to a zone. By ‘logically’, this means
that the zoning is only valid and applicable within the browser-based client 50 and
the site need not be physically zoned to reflect the setting. Locations can be re-

35  zoned. Each zone will have a unique ‘Zone Id’ within the Site.
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obtained. The Hospital or Healthcare Assistant (HA) restocks clean linen into the

. ward store (step 502). Steps 503 and 504 are repeated. The nurse removes the
30  finen 20 from the shelves (step 503) and the RFID tag 25 are read and the smart
card 130 of the nurse who removed it is also read. The nurse issues the linen 20 to

the patient or bed (step 504). The patient utilizes the linen 20 (step 505). Next, the
'soiled portion of the closed loop is at the bottom of the loop. The HA consolidates

the soiled linen bags at a holding area (step 506). The RFID tags 25 of the soiled

35 linen 20 in the soiled linen bags are detected and recorded. There is accountability
when the HA hands over the soiled finen bags to the user of the launderette. The

user delivers the soiled linen bags to the launderette (step 507). The launderette
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25 10 is able to monitor multiple enterprises and supply chains at the same time.

The checking-in and checking-out an item 20 procedure is as follows:
1) For the respective transaction, edit the configuration file with the following

values under focal client settings:

Transaction Transaction SitelD LocationID
Type ,

Check In Hospital In Hospital Checkln/Main
Check Out Hospital Out Hospital CheckOut
Check In Launderette In Launderette Checkin
Check Out Launderette Out Launderetie CheckOut
Check In DC In DC Checkln
Check Qut DC Qut DC CheckQut

30
2) To start the Check InfOut process, tap the RFID card 130 on the
appropriate POS reader 105
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Each location is assigned a location type. It indicates whether the item 20 is ‘In
Store’, ‘In Ward', 'At Check In Station’ or at ‘At Check Qut Station’. The following
table shows the Location Type and when it is updated:

Location Type Updated when
Main Store Item 20'is moved to any user-defined location which stores the
item 20. The item 20 is assumed to be ‘Clean’
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ltems 20 are issued from the Main Store in accordance with the following steps:

20 1 For the respective transaction, edit the configuration file with the following
values under local client settings:
Transaction Transaction Type SitelD LocationID
Issue From CheckIn | ISS Hospital Check In
Issue From Check In | ISS Hospital Main Store

2) Get the RFID card 130 which is tagged with the Ward’s location id
3) Prepare a client 103 to serves as an ‘Issue’ station, edit the configuration

25  file with the following values under client 103 setting:

. Transaction Type = ‘ISS".
. SitelD = <any hospital id>,
. LacationlD = <’Main Store'/'Check In’ location of the hospital>.

4) Tap the RFID card 130 on the POS reader 105 in the Main Store.
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Current Stock By Location Type report shows a breakdown of the current quantity
of the items 20 based on: Site Code, Zone Code, Location Type, item Code, Item
Category, and tem Status. For each item 20, the report shows subtotal by Location
.20 Type and Zone, total by Site and grand total by item 20.
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Referring to Figure 9, Daily Laundry Check-In/Check-Out report shows a

breakdown of the items 20 that are checked in and checked out of the Site during a

selected period. The report criteria are: Site Code, Item Code, ltem Category, ltem

20 Status, Date From and Date To. This report is applicable to Sites which are
 ‘Launderette’.

Referring to Figure 10, tem Wash Count Summary report shows the wash count of

the items 20 in various blocks of frequency, as of a selected day. Report criteria

25  are: Site Code, ltem Category, item Status, As of Date and Interval (in number of
. days). The report shows the total of the Wash Count based on each ltem Category.

Referring to Figure 11, Safety Stock Level report shows the breakdown of each
item’s available quantity in the respective site and location and the corresponding

30 safety stock level. It also reflects the quantity in transit and an indication if the item
is below the safety stock level. The report criteria are: Site Code, Zone Code,
Location Type, item Code, ltem Category, ltem Status, and Option to “Show All” or
“Show Only below Safety Stock”. The report also shows the total of the available
quantity, quantity in transit and the safety stock level at the item level for all the

35 locations in each site.
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15  tracking, and the system 10 will ascertain the status of an item 20 based on the

combination of the tag 25 status and location of item 20:

Columns | Tag.Tag_SitelD Tag.SitelD Tag.LocationlD | Tag.Status
item
Status
In Stock = SitelD Passed In | = Tag.Tag_SitelD =‘Cl
tn Use = SitelD Passed In | = Tag.Tag_SitelD =8’
In = SitelD Passed In | <> With
Launderette Tag.Tag_SitelD Location_Type
and Tag.SitelD <>5(In
with SiteType = ‘L’ | Transit’)
inDC = SitelD Passed in | <> With
Tag.Tag_SitelD Location_Type
and Tag.SitelD <> 5 (‘In
with SiteType = Transit')
GD!
In Transit = SitelD Passed In | = Tag.Tag_SitelD | With =Sl
To Location_Type :
Launderette =5 ('In Transit')
In Transit = SitelD Passed In | <> With ='CL’
From Tag.Tag_SitelD Location_Type
Launderette and Tag.SitelD =5 {‘in Transit")
with SiteType =L’
- | In Transit = SitelD Passed In | <> With ='CL
| From BDC Tag.Tag_SitelD Location_Type
and Tag.SitelD =5 {‘In Transit’)




chain at the appropriate point by: o Check in at the
right hospital OR o Check in_to the |launderette OR o
Check in to the DC 3. 4. 5. TR® status of item before
check inis '"lIssue' (Please note that this could be
return fromward store, however, since system not
able to differentiate return or exception, system

Wil | $-—exception—SOP . _should he in place-t
prevent issued and used i[tWAS@HERR in) The status of
item before Jcheck in is '[SOiled  Previous site and
| ocationmrTd—Ts hospirtar—and—+n—transtt—Previous—st+te

and _location id is launderette and check in This
coul dN¥& AERREVRNIYRSSiof ki statye e s ationtsarpsenied écganhical
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? E) Lfaé@%ﬁ[teﬁ-{ms:go ? f'? St ol gé%;?f t%‘ga%g Sactoﬁjén "B %ﬂ%"\fﬁ: begJ ore
check itroiTgondellegihislis the ownesef thelgundritem 8.at us i s |
' Cl ean’' Tag.skald -Sthidtsithe i whefebY e tag 25/item 20 is in.

o Tag.LocationlD — this is the actual location of the tag 25/item 20 in the

Tag.SitelD.
o Tag.Status — this is the status of the tag 25.

10

The system 10 also keeps track of the wash cycle of the item 20 and the last wash
date of the item 20.

After the tag 25 is commissioned, the tag 25/item 20 can be checked in/out or

15 issued as illustrated in the following table: _
S/No Tag Site ID Locati Status Program/
SitelD onlD Process
1. Hospital Any Any Open System
-1 Admin/Tag
2. Hospital Any Any Commissioned | Commissioning
3 Hospital Hospital Check | Clean Check In
In
4. Hospital Hospital Ward | Issue Issue
5. Hospital Hospital Check | Suiled Check Out
Qut
6. Hospital Launderette | Check | Soiled Check In
In
7. Hospital Launderette | Check | Clean Check Out
Qut

After commissioning a tag 25, any of the scenarios from 3 to 7 above may occur.
That is, items 20 can immediately be checked in to the hospital or checked into the
.Iaunderette for cleaning, etc.
20
The following table depicts the various exceptions handied by system 10 rejated to
- workflow and also the proposed resolution plan if the exception is reported:

S/No | Description of Exception Resolution Plan
1. ltern 20 not commissioned * Note down the Tag ID and the current
s Tag status is ‘Open’ or site and location
‘Decommission’ or » Search for the em at the site and
‘Lost’ or ‘Damaged’ location using handheld




This could due to item not
hospi t al

I D, check in
id Search for the Iltemat the check in store

Pl ease note that if

| ocati on,

itemé

check out properly at

tag Note down the Tag
dde, previous |ocation
usi ng

handheld Need to confi rmvvhet her the itemis

returned fromward store (i. still clean) or
suppesed-to check out for rl eaning but accidentally
chedk in|*lfT35dDmnatiayrldeTachem Rt ¥enigterveatipnmindgs-based
doneg, if jaccTe®Htasy check | nclien “?:?F@HWSS'%UP‘?FS@
cl eani ng| Note down the Tag|| >8] { %@? on
i term code, previous site and é% % aﬂsnﬁ hIeheem Fe rgb
the|ltemat the check in storegy 93? el Y
to g¢onfifmwhether the itentis acc
not hizng Ne&f nbibelRAgingiRNe Deae §&~n tﬁ@? IDO&HecIE fﬂ catl n
items agascspitdior cl eani ng Notgsgaemroddre Tag | D,
in || ocatkoriagi SietD eodigsD pf £vi SuafchIbritks @At tH;eC&ha&kI |ﬁ’9tore
id [Need|to bimmeadeor whet her |t hissighapipeld frequently
forjthe priginal site Cont|«anlRe-inirddacé the iteva SBckns ORe8Sply
and| check out the item from |chain@ttheepropratgointbygl y
26 6. stptus is ' Cormission| mo Chedsdpatitiarighthaspitab@l
The|statps of item before chétkCF‘?Fk into sy lawngergite ©B
' d ean' o Checkintothe DC
3. The status of item before » Note down the Tag ID, check in
check in is ‘Issue’ location, item code, previous location id
(Please note that this could | « Search for the Item at the check in store
be return from ward store, using handheld
however, since system not | « Need to confirm whether the item is
able to dlfferentlate return returned from ward store (i.e. still clean)
or exception, system will or supposed to check out for cleaning
flag as exception. SOP but accidentally check in
should be in place to o Ifis returned then nothing need to be
prevent issued and used done, if accidentally check in then check
items check in) out for cleaning
4. The status of item before + Note down the Tag ID, check in
check in is 'Soiled’ location, item code, previous site and
* Previous site and {ocation id
location id is hospital e Search for the Item at the check in store
and in transit using handheld
*  Previous site and » Need to confirm whether the item is
location id is cleaned, if yes, nothing need to be
launderette and check done. Otherwise, check out the items
in again for cleaning
This could be due to soiled
items accidentally check in
to the hospital again or
missing check out operation
at launderette or DC. SOP
should be already in place
to prevent the first case.
5. The status of item before ¢ Note down the Tag ID, check in
check in is not equal to location, item code, previous site and
‘Soited’ location id
+ Tag status is ‘Clean’ ¢ Need to monitor whether this happen
» Tag siatus is ‘Issue’ frequently for the original site
This could due to item not s Continue with the wash process and
check out properly at check out the item from launderette
hospital accordingly
Please note that if tag




Tag status is 'Soiled Tag status is 'lIssue’ This
could due to itemnot <check in to |aunderette,
directly send fromhospital €& DC or not check out
from |aunderette Please note that if tag status is
"Conmi ssion' no exception is raised Note down the
Tag I D, check in location, itemcode, previous site
and —location id Search for the itemin the DC using
handhel d | SREEE CBMBERPN A i {em whet her the itemis

cl edned, |ef‘°eg5’ 'SWHI ng ne(=ds to be done O:hervvi se,

chedts—-nehe batnger b? S
(hat el T %Ff*ﬁﬁ’s A
I

c L(Olhas: | FJs at ug f Noeatio
case thete WdglstdnRessBig uf em
not {bel ongi ngagtsgatdsh@ 1ssB@spi t al ha,ﬁ §9@'teﬁnbng§e %(9 +gtD

of 1bin resdesuldde t6iteth Het Of « | AR BRFIRS Bom TR tHRWem is
i's mot e(uiack indo ldumsErdtd’ Ta@bléhhéd, iFyed, Pothlah Badls to b ag
stafus i $dirdcisseat frofiospitalou| d dbne Qtberiviserchadktin atdhidarette
out | propefd B prishehenbeyiiroal | arfdr akmining HRiedee note that tiperid y

at llaund EE@@({eéette exception raise with reason code
lease note that if tag CILOO1 as the status is ‘Clean’,
status is ‘Commission’ no however, in this case there will need no
exception is raised further action.
7. Item not belonging to the * Note down the Tag ID, check out
hospital location and item code
» Tag_SitelD <> SitelD of | « Continue to send the item for cleaning
bin reader » The audit check process implanted at

Launderette at packing area will
highlight any mixing items from different
hospitals

¢ If there is any mixing of items from
different hospitals, user to note down
the Tag ID and separate the item out by
using handheld

» Check out the iter as per normal work

flow

8. The status of items before * Note down the Tag ID, check out
check out is not equal to location, item code, previous site and
‘Soiled’ previous location id
s Tag status is 'Clean’ * Need to monitor closely whether this
¢ Tag status is ‘Issue’ happen frequently for the originated site
This could due to item not » There is nothing to be followed out on
check out properly from the handling (launderette should already
hospital and not check in have SOP to ensure items leaving the
properly at laundereite facility is definitely clean)
Please note that if tag
_status is ‘Commission’ no
exception is raised

9, The status of items before ¢ Note down the Tag ID, check out
check out is not equal to location, item code, previous site and
‘Clean’ previous location id
+ Tag status is ‘Soiled’ » Need to monitor closely whether this
¢ Tag status is 'lssue’ happen frequently for the originated site
This could due to item not - | « There is nothing to be followed out on
check out properly at the handling (DC should already have
launderette and check in SOP to ensure items coming into DC
properly at DC should be ‘Clean’)
Please note that if tag




Pl ease note that if tag status is 'Conmm ssion' no
exception is raised The status_of itens before check
out is not equal to 'dean 27I'ag status is 'Soiled
Tag status is "Issue’ This could due to item not
check out properly at |aunderette and check in
properly at DC Please note that if tag Note down the

Tag +B—gheck nnf nnatl on and itemcode Continue to

send the 'q"'"‘g' $' The audit check process
i mpl|ant ed é&e""{‘dﬁ??&fs ette al packing area will
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| ocat i on| cheickenut@oddentsly evi ols isdub@ (iandill cipard bt QUpposed to

| ocat i on| brdughiNbad t¢ issuedni t of odheseduy fonkledningrbut duclentally
happen f qusi@ntmnyalfaaﬂy spuedof | gsaved mdvesd $tere There i s

not hi ng t?ém SFAeREEA®aBuUt  pn If inee-isuedtien gothing need to be
(1 apinder ¢ t'let F%t 148G eady| IHiep® ifScPdentalie issup wiled items
| eayi ng %?C:St T l?o'l §°del‘| rh¢neghgckqubiRhy'eaniggt e down
t he| Tag Bife csk | ocafion, item code, previous
si t eand —previous tocation d—Need-tornonitot

cl oselay whet her this
ddition to the exception handling above, there is also a background process

that runs at specific time interval to check on tags 25 that have no movement for a
particular number of days. This time interval is configurable by users at enterprise
5  oritem level. The definition of no movement is that there is no change of status or
location of the tag 25. In such a case, the system 10 uses the iast updated
. timestamp of the tag 25 and compares it with the current date. If the difference is
greater or equal to the number of days specified, the system 10 raises an
exception for the tag 25.
10
Although a container 104 with an RFID reader 121 for detecting multiple RFID tags
25 attached to items contained in the container 104 is described (a 3D scanner), it
possible for the system 10 to function without a container 104. In substitute, an
RFID scanner such as a tunnel/chute type RFID antenna, tabletop scanner or a
15  handheld RFID scanner may be used. Preferably, multiple items 20 are scanned
but the system 10 also allows for one item 20 to be scannéd at a time.

Although the smart card reader 105, RFID reader 121, the container 104, router
101, N/W switch 102 and client 103 have been described as individual

20 components, they may be provided together. For example, the container 104 may
provide a single housing for all components of the client 100 to reduce clutter and
space.

Referring to Figure 6, the system 10 may be deployed for the entire linen industry

25 from linen manufacturers to end users.




happen frequently for the originated site There is
nothing to be foll owed out on _the handling (DC shoul d
al ready have SOP to ensure i t&ns com ng into DC
should be "Cean') 27 status is 'Conmm ssion' no
exception is raised 10. The status of itens before Note
domn the Tag I D, issue |location, issue is not equal to
‘e m code, previous | ocat j on id Tag status is
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configurable by users at enterprise 5 or itemlevel.
The definition of no novenent is that there is no
change of status or location of the tag 25. In such a
case, the system 10 uses the | ast updated tinestanp
of the tag 25 and conpares it with the current date.

If the difference is greater or equal to the nunber
of days specified, the system 10 rai ses an exception
for the tag 25. 10 Although a container 104 with an
RFI D reader 121 for detecting nultiple RFID tags 25
attached to itens contained in the container 104 is
descri bed (a 3D scanner), it possible for the system
10 to function without a container 104. In substitute,
an RFID scanner such as a tunnel/chute type RFID
antenna, tabletop scanner or a 15 handheld RFID
scanner may be used. Preferably, nmultiple itens 20 are
scanned but the system 10 also allows for one item 20
to be scanned at a tine. Although the smart card
reader 105, RFID reader 121, the contai ner 104, router
101, VWswitch 102 and client 103 have been descri bed
as individual 20 conponents, they may be provided
toget her. For exanple, the container 104 nay




provide a single housing for all conponents of the

client 100 to reduce clutter and space. Referring to

Figure 6, the system 10 nay bé° depl oyed for the entire

linen industry 25 fromlinen manufacturers to end

users. 28 Although the |inen industry has been

described it is envisaged that the present invention
SY sed for any closed | oop system for any

|ndu §§Lﬁmkre generic itenms are circulated in the

cl osed | oop. For exanple, linen at hotels, and
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wherein the RFID reader is operatively connected to

at |gpast ﬂﬁ%ﬁﬁrh D@ %Iatnh AlwheRirPhOREBSHader d&ects multlple

cont i.ner QF ontainer for containing Itens
iflp dg8 © @t'&s?%'ecﬁtmese@ﬁamed fromthe 20
contalner the RFID tags of all itens contained in the
ontai ner.
B e i of 1 DAL BAE AL o

RFI 00 @ Bepoitalor bRiit i pl e itens at the same tine. 25 4.
The system according to claim1l, mhereln the |tens are
ite used

Sy <o ad bGPy Tl BB P el b rp g ierator

admnichgnt tnrogiule Jor configurmg the system and associating items and associated
30  items details information on the server with RFID tag identification codes, the item
details information including the name and type of the item, the size of the item, the
date of purchase of the item, the purchase price of the item, and also for
configuring security features including user access rights and data view

restrictions. '

35

_6. The system according to claim 1, wherein the server comprises a report
management module to provide predetermined reports on the status of items, the




client nodule for configuring the system and
associating itens and associated 30 itens details

i nformation on the server witR°RFID tag identification
codes, the item details information including the

name and type of the item the size of the item the
dat e of purchase of the item the purchase price of

the item and also for configuring security features
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according to claiml, wherein the server conprises an
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t 0 ppreddidiined lotghs nitiecissdapspot of inventory counts

?H each Stock Keeping Unit (SKU) at predeterm ned
ocations in the closed |loop. 20 10. The system
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client to enable off line audit and cycle counts.

11. *PH¥Ssystem according to claim 1, wherein the
systemis fully automated and is a paperless

isr angact igp @&é&%&/mm W%lalwqmerelﬂ?%ﬁ%%t?rg gﬁa aﬁt%ated

recordlng t he novemen tens Int
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card device of the user using a card device reader
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PONtQEkthiRSSrons BREA] dedes of the user using a card device reader operatively
connected to each client.

13. The system according to claim 12, wherein the card device is a contactless
smart card. '

35
14. The system according to claim 12, wherein each card device has a unigue

 identification code, each identification code being associated with a user.




35 14. The system according to claim12, wherein each
card device has a unique identification code, each

i dentification code being assdtiated with a user. 31

15. The system according to claim1l, wherein the
information identifying the client is associated to
the location of the RFID reader. 5 16. The system
according to claim1, wherein each RFID tag has a

uni que identification code, each identification code
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identification information was captured .and identity
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23. A client for tracking generic items in a closed loap, the client comprising:
a data capture module to capture identification information from RFID tags
attached to the items and identification information from a card device of a user; -
a data processing module to associate the identification information of the
35 RFID tags and card device with the time the identification information was captured
and identity of the client; and .




the RFID tags. 25. The client according to claim 24,
wherein the RFID reader is operatively 10 connected

to at least one RFID antenna that is provided in a
contai ner, the container for containing itens, and

when itens are placed or renoved fromthe container,
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30. A container for containing linen items operatively connected to a client for
30  tracking the linen items in a closed loop, the container comprising:
a piurality of antennas fo detect RF signals emitted by RFID tags attached
to the linen items contained in the container; and
a multiplexer to multiplex the RF signals for transmission to an RFID
reader;
35 wherein each of the plurality of antenna is positioned in the sidewall of the
- container at a predetermined position to improve detection accuracy of the RFID
tags attached to the linen items contained in the container. '
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33. The server according to claim 32, further comprising a report management
module to provide predetermined reports on the status of items, the predetermined

26 reports being any one from the group consisting of: dwell time of stationery items,
usage of the items, age of the items, location of items according to the type of an
item, average circulation time according to the type of an item, movement history of
an item, total stock breakdown of items, current stock by item, current stock by
zone, current stock by location type, item wash count summary, items transacted

25 by users, and decommission by time period report.

34. The server according fo claim 32, wherein the client comprises:
a data capture module to capture identification information from RFID tags
attached to the items and identification information from a card device of a user;

30 * a data processing module to associate the identification information of the
RFID tags and card device with the time the identification information was captured
and identity of the client; and

' a data transmission module to transmit the data processed by the data
processing module to the data receiving module at the server to aggregate the

35  circulation of the items in the closed loop from multiple clients.




