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i mprove the process of returning used food trays and utensils in'38hWYy food
establishnents. It attenpts to encourage patrons of food estaRhshEgnts to
return used food trays on their own accord by offering incentive either in
the form of noney or vouchers that is dispensed automatically by the
system Background In food establishments |ike food courts, hawker centers,
and fast food outlets, pat I I I el f-serve manner. That
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response tagachies tpRgen EaVCHVR Wi neleak' the tray Gamde lopking/mephinjem, apthattopsiganitieanur ni ng
canpai gn, O AR PR i deedfsrks @ i&ﬂt@ﬁeﬂ‘dé'”ﬁﬁh ep _'G'rtﬁb"?;%?"éw'i nanto
sttemt | ORI LR C4FE%bn ¢hei
o c

in, p t r i
der&l%?etrﬁe%oeé@azgﬁhelrgiev%u;#m ozlt ﬁ}
WnaCCOT oinSthidtothol i6 Ldbbertg ABdsidclpy BAtdoRHher Y kNS 1 ralmargm gr °t ood
est abl i shrghrssate e GpRLtofENE etdaﬁ&s!tmy%vo%p@sﬁt%fiw&hiy il Yer9 uErlh@augéibl e

cl eaners. dBprRERFYo\PEtrdIS] re@iming InRdm hdt waing &Sretil tRdsefdd@EthRkhReHIEarkyMbds  Of
reward in order to notivate or encourage patrons return trays voluntarily.
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FIG 1 shows the process flow of the RFID Tray Return System FIG 2'shows
the various parts of a Food Tray and where the RFID Tag will be attached.
FIG 3 shows the various conponents and features of the RFID Tray Return
Machi ne. Detailed Description This invention is nmade up of three major
conponents, nanely the RFID tray, the RFID trayreturn-nmachi ’&?mfb%@

i nproved process to encouragi ng patrons return trays voluntarily
offering tangible rewards to them (1) Inproved Process Flow The new
process fdﬁnwea&éremmenhgtorr@énwaﬁ@amwar&h&rfetutrp&guseategéh'rétﬁJAgﬁPéy,Sto

vol unt ar idetgrriied itthe revaritablbetispdnsedand trays by of fering tangibl e rewards
like a coin (can be 10 cents, 20 cents, 50 cents or dollar) or a voucher.
FIG 1 shows the generic process flow chart. Bel ow shows a detail ed

descr i pt iBriefdesdriptiorpebDeawingscess fl ow. Process Flow (A) (1) Each stall
will collect trays froma Tray |ssuance Area, whereby these trays will be
"Acti vat c{q“ l??ttgfg;)”d%tém%{”@ﬁﬂ%ﬁ@v Retymelyste. thres deamings arepravidetdbe f ood/ dri nks,
the st al 'Qrpg oredydescrties feipatent gHthe davingsat ed” tray. (3) The cust omer go
ahead toF@Qqss%(pstwgrag%;gg{vﬂgeflt%ﬁmw R%%nrgﬁ'fl ni shing the food/drinks, the

custonmer w || procee ray-return- ¢hihe. (5) The custoner wll

cl ear t heig.r2ayowd theldriolt RIS bi SFdof TRy BhdWHFOME Be By Wil athdigq of the
tray-returnmachine. (6) The custonmer will deposit the cleared tray on the

t ray- r et G -3rshots thevaripls) cobiponendehe tehiums obthe RAID TAGL Retidh Mdchider ay, t he
tray-return machi ne deactivates the tray i medi ately, and di spense a reward
(coin or vaoucher) to the custonmer. (8) If a "Deactivated" tray is detected
by the tPgtalled DescHrbEAPne upon deposit, the machi ne sounds off and al arm
and does _not dispense the reward. This prevents abuse from customer/staff
who at t erfE&VEYROYIsMagE L P&)ih?el"%f’:ﬂ%‘mﬁ ' aeenihe §FIHEY SRRRFIPEY- over and
over agaigﬂg:i?lgﬁhli A h%i?:gtg i?é’é?fgﬁs 'BFNSROPRIBY Ratrong FluLTRYS YluMeinPY| ssuance
Area. This process Is repeated again fromstep (1) onwards. The process

fl ow can (hemplovethProvessFilvi | ed t 0 better accommpdate the operations of the
food establishments. Bel ow describes one nore variation to our process

fl ow. Prdbessy beeas {diatieihpts Whmetioate phtsmis f feddaamdishine@ty Solintarigastbmsitéd |, These
cl eaned tifeag's apd Irays Ay offeying targiblerrewhrds THoearoni (vemtbed 0 centa e centsRED B2G:1B0508

dollar) or a voucher.

%)%/he

FIG.1 shows the generic process flow chart. Below shows a detailed description of the improved
process flow:

Process Flow {A)

(1) Each stall will collect trays from a Tray Issuance Area, whereby these trays will be "Activated".

(2) When a customer comes to a stall to purchase food/drinks, the stall will issue them with an
"Activated"” tray.

(3) The customer go ahead to consume the food/drinks.

(4) Upon finishing the food/drinks, the customer will proceed to the tray-return-machine.

(5) The customer will clear the tray of all utensils in a bin provided at the side of the tray-return-
machine.

(6) The customer will deposit the cleared tray on the tray-return-machine.

(7) Upon detection of an "Activated" tray, the tray-return machine deactivates the tray
immediately, and dispense a reward (coin or voucher) to the customer.

(8) If a "Deactivated" tray is detected by the tray-return machine upon deposit, the machine
sounds off and alarm, and does not dispense the reward. This prevents abuse from
customer/staff who attempts to get multiple rewards by returning the same tray over and over
again.

(9) Trays are cleaned by workers, and sent to Tray Issuance Area. This process is repeated
again from step (1) onwards.

The process flow can be slightly modified to better accommodate the operations of the food
establishments. Below describes one more variation to our process flow.

Process Flow (B)
(1) Workers issue cleaned trays to each stall, These cleaned trays will always be in the
"Deactivated” state.




(2) The trays will only be "Activated" upon activation by the PCS terminal

of the stall upon valid custoner purchase of the food fromthe stall. (3) -
(8) sanme as that of steps (3) - (8) in Process Flow (A) (9) Trays are
cl eaned by workers, and redistributed to each stall. This process is

repeated again fromstep (1) onwards. (2) RFID Trays To prevepl,ahyse from
custoner/staff who attenpts to return the tray over and over again to claim
nmore rewards, there is a need to keep track of which trays are already
returned apdrwdtiegéiwitoRly BOtActivaRid! WpeH alRatbabYy SRIFES ththal STIRIIAWpeh WAy tO

uni quel y i deptstdnyer parcrinst biaye foyd festibddiaing and/ or attaching a RFID tag into /
ont 0 ever Y3)si(®ighme bs thgt. of Baph(3RK8)D" Pagesh&®wdAuni que EPC to uniquely identify
each tray (PnTreyreare gieanedpy Forkers.rang redistriputed ioweth siall. This riegsispis expbesipd gaid RFI D
reader and afiPBAISRIYVE™WAIENtify and authenticate the return status of each
returned tray, to determne if the reward can be di spensed. Three ways are
invented tg @"_t,a&?s RFID tags, that are water-proof and heat-resistant to

t he food-trays: The RFID label tag is pasted directly onto one of the
handl es ofTotpheeiitradyse flddi ddgom@rsiaffsihb @fignpcto e&ind the tlaid bvefaind svdedtfarmito on i s nmade
at one of ddmemhanelvads, tieretihian¢adaykeeatracktdfiiwhiRFrdYs besairbady agured pesthistl
directly iasitdaifpie Mashriiepias hasinvenisd ayaxienpiaaly idenyfysdehetedy g emippdsingF| D | abel
tag exact ?gd/f"i e C'i"rgtaoR't'HéagurtaéW%ﬁ\re r?"‘@'edrahfé‘t‘shB ta%ﬁ?ﬂ al”t“qi‘esE'?cF l‘i’shed with
the surfaddiity HECHTERY Hhg i L ZB'&% g{r I BeERT e he tag
with thei g Suer °‘;" 4 e LD 8L A B NS e 0 & o
handl es of the tray | S not visible and accessible from t he out si de.

(3) RFI D Tmese wags are Wv%@d’lb@ﬁacWFfDJtKgb, Macdratvatenpros aR@Beat-roéeahta6l tha Msbd-

devel oped taysRFI D Tray Return Machine to facilitate dispensing of tangible
rewar ds updnTheeRRIP Fibeldagi$ pastegalireadly R D)tet ¢faye haFdlﬁ of hedlapwsing ey otrdng er ent

corrponents opdhepige. RFI D Tray Retu rn Mach *y Re turn I\/ach

conpri ses flﬁt‘?ﬁ, e[n ft & pgrd Fﬁ"\% e F %e)ga s%ﬁjﬁ‘gnm ng a
deposited RF ntly
used to ret he in }attt} |o s and |§§ Lfts e hﬁf arieo e ray) ha t abase.  The
Activatio 3)8 @tmso Met:@@.hs. rreéthhbﬁandﬁ@tormatradanoqg notDe@rétaherat ed". If

t he status sbasasSuilétﬁdm thBeutsieposited tray is "Activated", the system

i mredi ately sets it to "Deactivated”, and di spense the revvard t hrough t he
coi n-di spenser or voucher-printer. Conversely, if the status shows that the
deposrted@@_@lﬂmﬂwm ", the system hal ts, sounds of f an alarm on

t he tower f t ouch-scre ncﬁ% | a B se 3n reward. At
ne tait Jabidor) ﬁ%mrﬁ S Sebirleke e Wi
stack ret Lgo Vlels 33 euver,
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det achabl ecaungly-acepdsitad RFIBTrdyo dederMbe lits ayiGue EPOATIsEP QIS stletaehBdisedtobe sent
f or washi rgtrievep the AgttatiohStetns ofdffis trdryefrOpUBétDaiatrase. Thb Actsyidindtatve shbwdhal t, and
al ar m sourrdetherd favds "ActiatedogueiPedclivgiad”. Hite staturchowgihatdie qegpsitedtrarisy ent

ret ur ned tr\aygtettrfapsor?"t'ﬁ@efi'ﬁtstxrsetsmt%@eam?ﬂ t37d 9} eRpiee t’flartwarr%througn thet he

system wi LEI V‘; nse dogégrrﬁﬁ'lmﬁf Pﬁ% ﬁ) e i3 Fh°IW rﬁyé‘?r e&n PC.
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instructions to t at rons. The PC al so depi ct p| ct ures show ng the

patrons howwteQamrrkeeayleéurﬁenaam id M@atdchANSpRRDarVABT I S8k Glirh&ftays he rewar d.
The PC al sixeyeThégmistacartthai@béets foaeady Bledyer et BESartdigbnoRciesi@sthé Bwhyse
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operatronvvr no errors ol or s |e normal operation vvrth Sone

war ni ngs |k &raywtmmabhlnevseéquetemm tsucﬁraa@aepc RF dib i FREGtbRME thedl
printer. RagorzotRrPCESIEpRIbiIrEOEhowidE tHelphBdhs AW tosdFrbdtly 86hosiBtnd triydahd t he
syst em haswhesd tb edlect ThegrevaraeThe IPCaitb skrsesadssomeityra disglayodrroes aha warmthgs @uhels t o
capture the attention of the staff in event patrons encounter problens
whi | e depositing trays in the nmachi ne. Bel ow shows the possible error and
war ni ngs that our systemis capabl e of ,displaying using tower-light or

usi ng touch-screen display: (1) Coin Low Level Warning (2) Paper Low Level
warning (3) Push-Cart Full Error



(4) Push-Cart Detached Error (5) Tray Already Returned Alert (6) No RFID
Tag Detected Error (7) Miultiple RFID Tags Detected Error (8) Control Box
Opened Alert (9) Tray Jam Alert (10) Conveyor Stopper Error Alert An

i nportant conponent of the Tray Return Machine will be its ability to

di spense tangi ble rewards. A coin dispenser or voucher printer is equipped.
onto the Tray Return Machine to di spense the tangi bl e rewar d?F'Bﬁ)éﬁso\é}erl fying
that the deposited return tray is an "Activated" tray. The body of the Tray

Return forRer itser. TRIGUGs I getting onto ’
the tr a;h//%gwrﬁsage,demﬁmot,&%gﬁaﬁrﬁ %rbl%angghhé%drjlt\(/)g{?@\?ﬁerﬁérk%t“?fnlfofzré%%'o transport
the returned tray fromthe deposit area to the RFID antenna for scanning,
and subs@&be&my Rgtutrovdptins tsagkipgbdovith @ Tohe Lptisthateiaplbys Sldoero0Big@lyee | S i ncl i ned
at an ang’!f@regtﬁtafﬁaftthqm@py@esCFredecots)nSIgmf@smmrﬂammra\twrt\thhtrlmeerrurseveméwtome fall
gravity. SNB' esrﬁ?f’lﬁ" PRasgfior whR egpesy waringstlikg Ipw eein-tegel iahgpinolispensef ertlgw gamengst

pat rons RedLolgt ”“?ﬁ"ffr’ "‘EW@“‘W@E h?srRSC“"erFﬁ@ﬂ@l@%W"@aélhﬁ%ed( 1) The

il
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voucher s ¢ 008 P I‘:"used
utensils :arr%r;a}ngggﬁ—trays voI unt a?afpfy ﬁ'%ié q"éﬁ %aij" E Frequency

I dentification) tags to uniquely |dent|fy each food tray for the purpose of
keepi ng t(f)ackiniLbs Laet Wemihgon status, so as to prevent patrons or staff from
trying t(62)g€tapem|¢w eVareingr ds using the sane tray. (3) The use of RFID

(Radi o Fr( qg ﬁffPffl catl on) readers and antennas on any tray return
machi nes TEGHary eé??gm can tags enbedded inside or attached on food
trays, Nb reckl ng their activation status before allow ng

any tang| I%ﬁ,gg\@qz béag@Qﬁg (4) The use of any coin dispenser or any
voucher m)l ab&fol %x(bbéh A&t di spense any reward for patrons when they

vol unt ar i(d)y Tragam Aledsed trays and utensils to any tray return nechani sm
(5) The Y Cofveyanptagperdchedlere push-cart to stack up returned trays as part

of any tray return mechani sm %u The use of tower light to create sound
and vi su£1" "B°é t§°mPP"S?\yfih?5§] mMa%EWHr?Pﬁﬁ?b'ﬁzz’ dTFh@Saé?QQ'b'ﬁy E- STOP

(Emer gen t %Pberewar thLstﬁ?h d éﬁf l% The use of
any touch- gcreen nomItor s, ar Sﬁ%sd?%rreg’m t{)ary' 2y ARV AR in any

tray retorhobsHehas W%VReﬂ‘uFﬁrMéchﬁe R%d@@%&téﬂles@'sé@ﬂ 18 Yle it Fu@tsfFanLb%WnQ Qrﬁot 0
pat rons, thbitepldaingdgposit. A non-motorized conveyor is utilized to transport the returned tray from
the deposit area to the RFID antenna for scanning, and subsequently to be stacked onto the
push-cart. The conveyor is inclined at an angle so that trays slide on the rollers with the use of
free-fall gravity. Non-motorized conveyor is utilized to improve safety amongst patrons when they
are utilizing the machine.



mar ket i ng/ advertising information, or displaying of messages pertaining to
error situations encountered by any tray return nmechanism (9) The use of
any displays and tower light to alert users of the following errors
happened in any tray return mechanism (a) Coin Low Level Warning (b) Paper
Low Level Warning (c) Push-Cart Full Error (d) Push-Cart Det B%ﬂ Ksror (e)
Tray Already Returned Alert (f) No RFID Tag Detected Error (gf ?tlple

RFI D Tags Detected Error (h) Control Box Opened Alert (i) Tray Jam Alert
(i) Convey@u;miopper Error Alert (10) The use of any non-notorized conveyor
as part of any tray return nechanism (11) The nethods of attaching RFID

tags to the trhépraied preelst oMRHg RALIBW rewards, ifI&sivElo LidsahRglodkRds, it past ed
directly ont @nedieagehatidie ofTads@blishineliti® rbtuyusediRéridfs anafybdStayOvainadiesi ve.
(b) An indentation is nmade at one of the handles of the tray, and the RFID
| abel tag (®)s Thasteafl REIDr(Bediv Frefiyeseyddertificatiom) tham toatniqoely iderdifragelviopytratferong
adhesi ve. Théneraose affesringitpcllisastyalion statds, phago prexent ARIEOAS et stadiiros trying

di nensi ons, 4n8EHMUItPE "eARSHIERO HetA™E KR surface of the tray handle. This

prevents R%t ROSs fo'% REI]DF@ él(!) Ad Je'ﬂ | i I(th etat?&g nJ n%ﬁ&%'a%?tra r.gg.xrnThe RFI D
Cabel tag T's AREIE ban ot e ol Ba o st B A o
vi si bl e and gugpessdflrhakihg M bhicatioh taiug Before bEgwing wy tgible freviny bd\@eende@si st ant
and water-resistant RFID tags on food-trays.
(4) The use of any coin dispenser or any voucher printer or both to dispense any reward for
patrons when they voluntarily return used trays and utensils to any tray return mechanism.

(5) The use of any detachable push-cart to stack up returned trays as part of any tray return
mechanism.

(6) The use of tower light to create sound and visual alerts in any tray return mechanism.
(7) The use any E-STOP (Emergency Stop) button to halt any tray return mechanism.

(8) The use of any touch-screen PC, any monitors, any computers, or any displays, in any tray
return mechanism, for the purpose of displaying instructions to patrons, displaying
marketing/advertising information, or displaying of messages pertaining to error situations
encountered by any tray return mechanism.

(9) The use of any displays and tower light to alert users of the following errors happened in any
tray return mechanism:

(a) Coin Low Level Warning

(b) Paper Low Level Warning

(c) Push-Cart Full Error

(d) Push-Cart Detached Error

(e) Tray Already Returned Alert

(f) No RFID Tag Detected Error

(g) Multiple RFID Tags Detected Error
(h) Control Box Opened Alert

(i) Tray Jam Alert

(i) Conveyor Stopper Error Alert

(10) The use of any non-motorized conveyor as part of any tray return mechanism.

(11) The methods of attaching RFID tags to the trays as mentioned below:

(a) The RFID fabel tag is pasted directly onto one of the handles of the tray, using very
strong adhesive.

(b) An indentation is made at one of the handles of the tray, and the RFID label tag is
pasted directly inside the indentation, using very strong adhesive. The RFID label tag
exactly fits into the indentation's dimensions, and it is flushed with the surface of the
tray handle. This prevents patrons from peeling the tag with their fingernails.

(c) The RFID label tag is molded inside one of the handles of the tray, and is not visible
and accessible from the outside.

(12) The use of any heat-resistant and water-resistant RFID tags on food-trays.



