0 8 JAN 2004 Process and arrangenent for the automated conveying, _sortin :
and | oadi ng of baggage items Description 5 The invention rel ates{tf JAN 2[]%’;
process for the autonated conveying, sorting and |oading of baggage itens
in facilities which have a baggage-conveying facility which conveys the
baggage froma check-in region to a 10lbaggage area, fromwhere it is
transported for loading into transporting vehicles. The autonmated
conveyi ng and faociass ¢ndhapragdnent fonsthé raatdymbted cealvieaddhg,n
facilities such as a '%&9&1{;@ Ut 0L K21 8F | WELYaba Rl POTLS.  These
facilities serve for I s charging

| ocations, for exanple a check-in region, in specific terns relating to
flight nunber and travel class, topgQkkespendi ng |oading stations, in the
case 20 of which the baggage itens are—naﬁha#fy rel oaded into suitable

| oadi ng nans, such as carts or containers, for transportation to the
aircraft. Thener apspeat abhonefattde PaCkpgprbbeds tokes t@{eacgutema%édt hi's
case by conveyi ng equi pment such as conveying belts, shell-type )
transport i ng “SPYES I Yrendeddd Nl Andy LRaELRAs pBEt | RAISREEI sitemSedino one
anot her) or radidad ieehi oftesch 30nkos sart%brag;gfa@@J&QQﬁ%ﬁd@ sggBiaisystem
manual or au&o t ed b%%gagg-da&9 recognition in accordance with flight
desti nati on, “AFF RS r 508 PAGEATY akEY™ Bl LECH TR cEPFESFork? ng dat a
bei ng reti nedggagaatarexar fremswhazeality barteafegopaper i i psadiagt ened
on 35 the rgﬁgchE% Sg%ggggg iééﬁgcfggw:hernnre, t he individual baggage
Itens are spati para et %

ral 'y =S rom-one” another within the conveying

The automated conveying and sorting of baggage items
has already been realized in facilities such as a large
15 number of relativély large airports. These facilities
serve for transporting baggage items from various
charging locations, for example a check-in region, in
specific terms relating to flight number and travel
class, to corresponding loading stations, in the case
20 of which the baggage items are manually reloaded into
suitable loading means, such as carts or containers,

for transportation to the aircraft.

The transportation of the package items takes place in

25 this case by conveying equipment such as conveying
belts, shell-type transporting systems (endless belt
with transporting shells joined to one another) or
guided wvehicles,

3¢ For sorting the baggage in such a system, manual or
automated béggage—data recognition in accordance with
flight destinaticon, airline and travel class takes
place, the corresponding data being retained on data
carriers, usually bar-coded paper strips, fastened on
35 the respective baggage item.

Furthermore, the individual baggage items are spatially
separated from ohe another within the <conveying

facility so as to ensure that the baggage item can be



facility so as to ensure that the baggage item can be AS JAN 20940—82#‘” ?sﬂﬂ’l
clearly tracked during transportation. In facilities wth conveylng belt"),
this takes place by a mninmum distance bei ng ensured between the baggage
items, and otherw se by assigning the baggage itemto a defined 5 el enent,
for exanple, shell or carriage, of the Zonveying equi pnent. The
destination ba hte | 0t 1) i a adi t.ation. In
this case, tﬁggéggye ggg?gﬁgd ﬁr%@gé&(iﬁ%%%&’gﬁi?. asﬂrgpglra%%rlﬁe@eé% SO
connecti ng- fVight cer¥eyragi dissltand/ Shicr av@kee| &dg@e Wt h nmimgmum
automating systeghet the d@chhbh¥edt MetddtiPr PRET YR JLIY di Pembaggage item
and t he whereabouts 15 thereof in the facility are conbined wth the

desti nati on afbeEyAver tle PB4 IBSRGr otPR oRRENAS S ok L 8Re T aRi Idafinerhe
baggage igt ensiamentl ansear t eskdmpide epENeSPIdi NKhLoshag Shat i ameand

di scharged there. 20 The essential technical enbodi nents and processes
brought i n nBRAYSY<Er EWEPTEHE -conpr ehensively in "Airport Devel opnent

Ref erence Manual" and in "Passenger Services Conference Resol utions

Manual " fro | ATA. .25 However | 1 .the known_process and systens only
concern the%?ﬁngﬁéﬂzﬁgtait&r?narﬁf stgf%il?ﬁg%qg? he® @gjaﬁegﬁ? l)ilf&é’dilr?g t akes
pl ace manual &y laad idaestetidror nIn pahti sokatslke auvtcormtade t sansgoet g
process.; .30 Preyious at.t ts tQ IS C s el have
failed s}ionceglefg\é gg‘ n%tlgggr!e)srf p%gs%g’Pé:%?éﬁsae? oah]? é)sgl ?3%%‘2‘&3 I uf\t/j/":s‘}L hst, in
conj uncti on @e£shinhéiabsvenddesctidses lhaidisises .process, for the wi de range
of

Within the automating system of the facility, the
information regarding baggage item and the whereabouts
15 thereof in the facility are combined with the
destination and converted into control commands for the
facility. The baggage items are transported to the

corresponding loading station and discharged there.

20 The =essential technical embodiments and processes
brought in nowadays are set out comprehensively in
“Airport Development Reference Manual” and in

“Passenger Services Conference Resclutions Manual” from

IATA.

25
However, all the known processes and systems only
concern the transportation and sorting of the baggage
items. Loading takes place manually and does not form
part of the automated transporting process.

30

Previous attempts to automate this process step as well
have faziled since it has not been possible to set out
suitable solutions, in conjunction with the above-
described handling process, for the wide range of

35 baggage items which are to be handled.

The solutions which have already been realized in other
industrial applications, for example loading packs onto

pallets, cannot be transferred since the solutions



35 baggage itens which are to be handl ed. The sol uti ons which have already
been realized in other industrial applications, for exanple |o d'ggy@%mgﬁ
onto pallets, cannot be transferred since the solutions 0 R JA g -
devel oped there, for exanple robots with specific gripping tools, can only
be used i.n each case for very I|imted manges of shapes, structures,

di nensi ons, etc..5 A.,copsiderabl.e di sadvant age of the kpown arrangenents
and process&FYIRgE tﬂgeFSadiﬁﬁronﬁ%? gﬁﬁéﬁ?q%nBWlBRtosPﬁEl ic
transporti ngyneambng otoblis} hemnt rarispdsd ahbed iho et aidss afbrt gkey pl ace
manual | y. t he one hand his_requires a _large nunber .of operators and
Chus i gh 10 C00 S EF Tage (A6 PRABEAG SREPAEFoRSand  PaRSRE L IRAE - hand.
manual |oading is very physically strenuous for those invol ved.

Furthernpre,, t I pe at_th [ consi Le risk of
I ncorrec Ié%d?ﬁaggg%gagﬁgo %%%$$egﬁgaé£pf§ie§%§t 0 %ﬁhngg#gﬁéggﬁﬁasby an
aut omat ed staatd oprocesseexanpltdati thhe oboading bdadihey apparae usssmsf or

mai nt ai ni ng 4 4i&, cyﬁée&&a&gm%% g RL T %BQGW&JP%:%@?%?%EBQ and
sorting cannot be realized 'for 20 practical usage on account of the
limtations tlhfananrﬁgaﬁfécmadq%gypmtm@nualgﬁ-ré?ﬁgethﬁ prgghgad i tens

which are tqHes heagh efes Taki B8 gbNnSmBlir0To fATdp A ddies deP@rtHLe ReLAL. the
25 object of the invention is tﬁus_to speC|f%,a process of the tgge
ment i onk¥ | FAHS | ALrdAdctth, 183dinge oReERRi @Rl anchl | 98t it t REPEST,

whi ch al | owhzid onRbhQRl Afoddiend r aBSRRITY NBhySOELLDNY anddasdifgrprocess.
30 This object is achieved ac orgkn to the ﬁnventlo b% t he
char act er i iy Featthes V& -paf BR EEQPﬁFL the manua spect means

that there is a considerable risk of incorrect loading
and also theft.
15
Replacement of manual loading by an automated station,
for example with robots or loading apparatuses, for
maintaining the current processes and arrangements for
transpeorting and sorting cannot be realized for
20 practical usage on account of the 1limitations in
handling technology and the large range of baggage

items which are to be handled.

Taking this prior art as the departure point, the
25 object of the invention is thus to specify a process of
the type mentioned in the introduction, and the
technical realization thereof, which allows automation

of the transporting, sorting and loading process.

30 This object is achieved according to the invention by
the characterizing features of Patent Claim 1.

Accordingly, it is provided that, in a first step, for
each baggage item, the flight destination and travel
35 class thereof, as well as the weight, shape, volume and
consistency thereof are recorded and registered and
that, in a second step, the recorded baggage data are
analysed in a computer system (packing computer) which

divides the baggage items into predetermined classes



Accordingly, it is provided that, in a first step, for each baggage item
the flight destination and travel 35 class thereof, as well as theg\@em 2004
shape, volunme and consistency thereof are recorded and regi stered and

that, in a second step, the recorded baggage data are analysed in a

conput er system (packing conputer) whichy divides the baggage itens into

pr edet er m ned 8' ses 0 9 JAN 2004 - 4 and determ nes optinmum assi gnnent

to the | oadi if IRIDER R AR RFEAIRMEES (St athonlaadirei gipans
destination as weldcasdarnos r espopHi ng dieadiity ceahiesre  f @adt he findjni dual

| oadi ng nmeang_and _that, in a third 5 step, the |oading,neans are.fed, in
accor dance vméf"ﬁttlﬁgtllogaaﬁ%gwggauﬁ?ce? tcgrirﬁ&ip\ﬂn&ﬁ‘éjlg I%ﬁﬁaﬁﬁgstsﬁqe&% by an
aut omati c transpaditd npndireidual addadhal, navres f andt thast,epint be agghge

itenms cl assif] [ hi r 0 d r ' I 0.8,S ence
necessar?}) fo“%'{:%g't %gtel &ggﬁéggperaarﬁ g%sgi fné%cc%?dghggg\%ggﬁet %éat&eﬁ-'ﬁ%ed

assi gnnent t boRdadongespugniams. tThéndssédoelofl ot ricnverd t bans sbyhws t he
novel confi Lon ~of @3{31,@ ing C or ;15 air whi ch
have been quﬁgggg?lgr tﬁt#ﬂgﬂg{gﬁ%‘?pp , eln\{/](/i tﬁﬁgne{%aat%'rratl?e’d &l R
baggage- conve{ifRg fhlke| iRaagage t Hitemscaseaseshdissrt iing Bhishevadaggage itens

and the asstgaaepbriBare@br t Q okl dPadifg é?@éhﬁ@ﬁcé@‘&?@g@éé&ﬁy Ny as is
the case currently, in accordance with 20 fl |$ht destination and, if

appr opr it e, “PFaviatings sOPe BAE 1 QRdi tiloraF YT #anae c siddhcEP i e ki baggage
type or theabadghimegtequi poedinguistaklierfsar the specific baggage item 25
On the one hand, this nakes it possible only for baggage of a certain
classification to be fed to the |oading stations automated according to
the inventi ohhe essence of the invention 1is thus the novel

configuration of the baggage-handling process for

1> airports which have been equipped, or will be equipped,
with an automated baggage-conveying facility. In this
case, the sorting of the baggage items and the
assignment therecof to the loading stations takes place
not, as 1s the case currently, in accordance with

20 flight destination and, if appropriate, travel class,
but additionally in accordance with the baggage type or
the handling equipment suitable for the specific
baggage item.

25 ©On the one hand, this makes it possible only for
baggage of a certain classification to be fed to the
loading stations automated according to the invention.
On the other hand, however, this also means that the
loading means, such as containers and carts, which are

30 assigned to a certain flight, and assume the task of
transportation from the baggage facility to the
respective aircraft, have to be loaded with baggage at

various loading stations.

35 The process according to the invention for baggage
handling and the developments thereof accordingly
comprise the following steps:

1. Automated recdHbrding of the baggage properties,

that is to say, in addition to the associated



On the other hand, however, this also neans that the | oading neang, such
as containers and carts, which are 30 assigned to a certain fligf}X JAN 2004
assunme the task of transportation fromthe baggage facility to th
respective aircraft, have to be | oaded wi th baggage at various | oading
stations. 35 The process according to t I nvention for baggage handling
and t he devel opnents thereof accordi ngl conprise the follow ng steps: 1,
Aut omat ed recor di pgsekngee ,bagyagélpnbperde eisinat hat iand otlsay tdavedddi tion

to the associated 9.8 JAN2004,:; o Pagaender e d | ghti destingtin and
the travel class, "alS$6 wei g%t, shape, “voFurhe, Consi’‘st Ency™ 0 the aggage
item Transm ssi ohhef bebgalggggdgm.data to part of the 5 conputer system

("packing c ) RERYY s I vi.des ggage, it ' pr.ede I ned
cl asses and?f?%ﬁgé%cgﬁggncgf\?\d ;{:ﬁgzlﬁéb;sasqbefai cation gﬁg ??%ght Og(ejsgt?{le‘g]t I on,
det erni nés OPIPWLAT asSyis§eFent” Rar hity | o Wee Hehnswhink digidsisi mheation

takes place hergagat hiivkeLl afh 08 18 bRELRIARGRY PASSI & Pagkhng density
of the loading"neans and in relation to a |oading sequence which treats
the indivi dFCPagBBEe Fiéhs as carefully as possible. Thus, for exanple,

heavy 15 and hardcpakks racgthieadeshd i £3tght aldstiid fonf | eeichirgniand
| i ght wei ght parts are then stacked thereon. 3. Assignnent of the baggage

itens and of the PBRATHE ASASENter th n tRfadi hgadtagi of€ansn addt dance
20 wi thighe baggagptemasakfiogatizneanstide paeki mptandi®rretaekbAg 4y anni ng

according to Stept%ean%ighest pessible packing density of the
loading means and in relation to a loading
sequence which treats the individual baggage items
as carefully as possible. Thus, for example, heavy
15 and hard parts are loaded first of all, while
flexible and lightweight parts are then stacked
thereon.
3. Assignment of the baggage items and of the loading
means to certain loading stations, in accordance
20 with the baggage classification and the packing
and/or stacking planning according to Step 2 and
in accordance with the flight destination. In this
case, the baggage items assigned to a loading
station may have various flight destinations, but
25 always belong to a certain baggage class. The
assignment takes place in a further part of the
computer system (“sorting computer”), which also
assumes the task of transferring data to the

automating system of the baggage-conveying
30 facility.
4. Sorting and transporting the baggage items to the

respective loading stations.
5. Transporting the loading means to the respective
loading stations and 1loading the baggage items
35 within the loading stations assigned to them.
Depending on the baggage class, automated,
semi-automated or manual loading stations may be

used for this purpose.



I n accordance with the flight destination. In this case, the baggage itens

assigned to a loading station nay have various flight destinati orqg W gﬁm
al ways belong to a certain baggage class. The assignnment takes plaé€e™

further part of the conputer system ("sorting conputer”'), which al so
assunes the task of transferring data togthe automating system of the

baggage- conveyin 30 facility. 4. Sorting and apsporting the baggage

't ome Lo thel br 88pBeRNE 4 XARhh ol Rt § e Dere THAREpOAE RECEREGAd o
means to thethespedtimte ardadf nghet abneesrand | oeei bggihgebaggage drieens 35
wi thin the | oadi statiaons assigned to them Dependin t he . e

ol ass. aut onit e e oGNS RES T b d "R Ha o o O A ST Dhe e e s e
for this ~puapgsse BeindANN@A4&ed.6 It is particularly inportant here that
t he recording of the volune and of the contour of the* baggage itens and

of the consistency takes place automatically w thout anyone being
i nvol ved. 5 The dite r skdkitigat otdeseistaniadncaf ¢he thagobyegigemitam t he

properties t ﬁaeo{héuggrgée%iggt » £ O é’gfé sclﬁéﬁpeaén%e(i%ﬁlséft &Nl €

advant ageous % record d stored durin eck-1n of the rel evant
passenger, i%hapebdnd) chaségéenciyatathe apdestasdodsly arecerderdd amfirectly

in the compuiepral tdier DAYIRGRCGANVEYHAT tHACKEIEY 2Bk OFaslgdRgERIT i8S S
whi ch are provided on the” baggage itens and, during passage through_ the

| oadi ng10patheiBPe &bBEoNERSEal Tadet EBEed IBFOSSECaldade 1518 edthTmE
reader unitsdprevicded fior tHHes PrEMASEsri Nof the baggage-conveying

facility or on data carriers which are provided on the
baggage items and, during passage through the loading
path, are automatically detected by optical or
15 electronic reader units provided for this purpose, in
order to control the loading operation.
An expedient development of the invention is that the
loading operation of the baggage items 1is monitored
with the aid of optical image-recognition systems by
20 means of which the respective position of the baggage
items is detected and corrected, if required, with the
aid of mechanical tools, for example gripping tools, it
being the case that the respective position of the
baggage items 1is indicated by the image-recognition
25 system 1f required, in particular with the occurrence
of disruptions, and, with the aid of three-dimensional
visualization, the use of the mechanical tools, for
example gripping tools, is controlled by an operator in
order to eliminate the disruptions indicated.
30
A further object of the invention 1is to specify an
arrangement for implementing the above-described
process, said arrangement being formed by a
baggage-conveying facility which is arranged in an
35 airport and is connected to a computer system which
controls the movement of the conveying means and
control means, the baggage-conveying facility having at
least one supply sStation and at least one collecting

station, and having at least one loading station.



order to control the | oading operation. An expedi ent devel opnent of the

i.nvention is that the | oading operation of the baggage itens i snﬁnjﬁﬁrﬁﬂ
with the aid of optical image-recognition systens by 20 nmeans of [ b

respective position of the baggage itens is detected and corrected, if
required, with the aid of mechanical topls, for exanple gripping tools, it
being the case that the respective position of the baggage itens is

i ndi cated by the inmage-recognition 25 systemif required, in particular

with the occyprencgr ofy déélﬁi’é’\rréogﬁzsa%@ge‘@'tthﬁﬂ?vféfiorﬁ)f ;h&\%eedlfws' onal

visualization, the use of the mechanical "tool’'s,” for  exanple gripping
tool's, is coRfPBEH&ATbyiRN theer BEBEONN Ofr d&E t BUBPILHi nekat 1Pl et i ons

i ndi cat ed. 3th\cf1ur§:366r8bl ﬁﬁEoﬁEt&BEl'l VeRkik@Rmiiheld PRGNt eAstic
arrangenent for Ierrentl ng t he ab ove escribed process, said_arrangenent

bei ng f0|5rredvﬁ§lé E&gg&de eyiURP YRS | iRFIORIRN FEeQPranﬁ’é’t‘fhi n&h 35

a:crpﬁrt and wélgﬁnne@m@ewv@mﬁr@tgrﬂi @d@éﬁmmphascaeuaola% tfhe gy enent
of the conve

ns _and __control —nmeans gga con i ng ity
v ng ot 1 BRE LB pPPoc: BEFORIand LAt eadh condoks | ELYR dAtA | on
and havi ng aavheasblene lwzadi ng stabmpnteEF JANu2ﬂ04 -c@ntkbl@rdemﬁﬂl
achieve this oblﬁg I’OVI Si oncfs r&g}ﬂt[ or pI’OVI din n thew g Qttr}1 of the
supply stat i BRY gﬁs FeRPecdtd Yon%?fibal IDS/ ad:ecf Wed ERafacteristic
5 vari ahlbes oésphetsuppl dedabagg:a:g\ardalerrst;hsudirasspmghionshabe,thﬁol ume
and consi st epcyqas 1etLras o) kG - destinald anAndd ravel; gl ass, and make

these data av | é to a corrputer Wi Gh cont T aggage- conveyi ng
facility and, in accordance with the

Corresponding to a further development of the
arrangement according to the invention, automated
15 loading tools, for example robots and/or gripping

tools, may be provided for the loading.

According to an advantageous configuration of the
above-described arrangement, it is also possible for an
20 automated transporting apparatus to be provided for the

transfer of the loading means to the loading stations.

These and further features of the invention form the
supject matter of the subclaims and are specified in

25 the following description of an exemplary embodiment.

The invention, preferred configurations of the
invention as well as the process segquence according to
the invention and further features of the invention

30 will be explained and described in more detail with
reference to an exemplary embodiment illustrated in the
attached drawing, in which:

Figure 1 shows a flow diagram for the process

35 according to the invention;

Figure 2 shows a schematic overall view of a

baggage-conveying facility according to the



10 respective data, controls the transportation of the baggage itens to

the associ ated | oading station. Corresponding to a further devel mt&%u*
the arrangenent according to the invention, automated 15 | oadi n@ t )

for exanple robots and/or gripping tools, nay be provided for the | oading.
Accordi ng to an advant ageous configuratign of the above-described

arrangenent, it is alsq possible for. an 20 autqmated transportin appar at us
f0 bo provi ded for {he PPRRLIRE TR hdSLERGT G MRearRad 6hd he HEbaRrag
stations. These and fumhlder features of the invention formthe subject

matter of thg.subcl §i s an% ar e, s]ﬁecified iln 2%.tehe ftgl I owi.rlll%.q?els rilption
of an exenpl ?91‘15%‘0 di r?gﬁlyl. The®F %‘ﬁﬁ%n? BPef rred oﬁ?idur i “of the
invention as well as thelpndediskeseqleadéngccostthtnpono wish i nweritoiten and

further f5_eat ures of th%ehﬂ‘é%gteido%e%%i‘%' Iflrol?ne %Q‘Id‘ael rﬁﬁd. and described in
y entodi me

nore detail wth reference 0 an exenplar t illustrated in the
attached drawing, in which: Figure 1 shows a flow diagramfor the process

35 accordin t hey Lnvention.. Fig sh tisc O e ew of a
baggage- com%%?ng Jé&():‘l@l i {%/la(a?‘.{:‘:caonlrl:di lr%l%t"q(?)1 tthSQ $§%ﬁ4 5 té%rg’i‘:lllfnlv\éjesﬁt i on
wi th island-$fkempgagirAgdyst BhPonBrocend FieAMenNQe sweerdehert | ¢S an

view of an ipdiuhdyal, ishandsy ike;doadipg stafjron Wi h rgbot g, (enlarged
detail fromFi gure 2)! The flow diagram shown in Figure 1 specifies
schenat iL€al | §e{ hzepPaensds cs¥quatitccor@ingced t RE i RIEREFEARCAnhildh i s

set out in acbaf@AkY¥ion with what has been explained above and with
what will be explained below.

Figures 2 and 3 show an exemplary embodiment of a
15 Dbaggage-conveying facility by means of which the above-
described process can be realized. In this case, the
drawing shows only that part of the arrangement which
is essential for the automated loading since the
conveying technology otherwise corresponds to the known

20 arrangements from current systems.

In Figure 2, individual loading regions 10, which are
referred to as 1lcading islands and form individual
loading stations, are arranged one beside the other.

25 The loading islands 10 each have handling stations 12,
dynamic intermediate stores 14 for baggage items,
baggage feed means 16 and loading means 18, for example
containers, carriages or carts, which interact with a
transporting system for loading means 20.

30
Figure 3 illustrates an individual 1loading island 10
which has, by way of example, two loading locations 22
for manual loading and, in the example shown, ten main
loading 1locations 26 provided with loading robots 24.

35 The rest of the features have already been shown in

Figure 2 and explained in relation to the same.



10 sel f-explanatory manner and can be understood in conjunction wth what
has been expl ai ned above and with what will be expl ai ned bel ow. UFg glAN:sZﬁﬁ’t
[

and 3 show an exenpl ary enbodi nent of a 15 baggage-conveying facility by
means of which the above descri bed process can be realized. In this case,
the draw ng shows only that part of the,arrangement which is essential
for the automated | oadi ng since the coﬁ%eying t echnol ogy ot herw se
corresponds Rocphdikgdwn 20ear fandditnt sebsemtdaddeont coygtEmss | rth& gure
2, individua Is r egi,Qn i ch .are f as [ { sl ands
and forn1ind%3?8§§?ﬂgloag?§ ?%%g??gﬂssgﬁﬁi af%§ﬁ§%3%§ﬁ§gbesié% t é?%%her.
25 The | oadi A§ditgidndad f@négé@nﬁéve handl i ng stations 12, dynamic
i ntermedi at €, SEQEGH g4 FIiRRPIAHSM | EREE chekdG9306r & $86h MBRNS Yk Sk
| oadi ng nmeans 187 "f 0r exanpl e containers, carriages or carts, which
i nt eract “wi t h B298R4Rs FHRETAH Is Ydttdmevendddngg e 2980 Figure 3
illustrates anphggdhyedddlthinadian@d bel@RGel? radyigdrhasioby way of exanple,
two | oading locafions 22  for nanual | oading and,_ in the exanpl e shown, ten
mai n | oadi ng Fgeatm%%%a%ci#oﬁ%‘dlﬁmm Itégé’isngpjr%%t sS4 ACEOTARNGR st of
the features hayehalytaadyrbeen shOWNEEBenkligur el zh ewh Pops alarebidingl ati on
to the sane. 0O g JAN 2004 9 .Accor%Ln ly, the fagLIit essentially d
conprises the tPol 1w AGVSHGAEPst BRE2 0P F e8PERFFOBRY JPRiT¥FEn 20
I ndi vi dadl funetuapsentBadgage Heaprticy fident heicheckni nandgi dagade ansfer
5 baggage char gi It entign t echno ga ort]
baggage transpggggfﬁg%ga$%g%ﬁech%%?%al%%&ecéggéﬁrﬁggesgﬁFgce#4$k§g§%dance
systems.

The baggage properties may be recorded here via various
15 measuring equipment. For the execution of the process
according to the invention, the selection of the
measuring means used 1is irrelevant; all that is
necessary is for it to be possible for the essential
properties characterizing the baggage item to be
20 reliably recorded and fed to the computer system.
These properties are
Flight destinaticn and travel path,
the recording of which takes place by the data being
entered manually or in an automated manner during
25 check-in in accordance the prior art. In this case, the
data either may be entered directly into the computer
system of the baggage~conveying facility or they are
transferred to storage media which are then read out
within the baggage-conveying facility. In the current
30 pricor art, this takes place by the so-called baggage
tags (bar-coded paper strips) which are read out
optically. According to the invention, then, it is also
possible to use, for this purpose, radio-freguency
transponders, in which a relatively large number of
35 data can be registered and to which it 1is also
possible, to some extent, to write subsequently. This
technology envisaged for the process according to the

invention allows & considerable improvement in data



with the prior art. Essential innovations according to the invention
relate to additional neasures and 10 equi pnent for baggage ident ﬂffc‘M &W’l
and baggage classification, such as nmeasuring and conputer systens. The
baggage properties may be recorded here via various 15 neasuring

equi pment. For the execution of the proggss according to t he invention, the

sel ection of the u i ng. .neans use al |l that |s
necessary | PAGTorRERE: e Hiue bre PG { nabERIUEERN  ThiAAS RS £
characterrz|ﬁgﬁlhelbggghgelnventuonbe 20 reliably recorded and fed to the
conputer system These properties are Flight destination and travel path,

t he recordrng o?hmhrch takes place by the data being entered manually or
in an autondﬂed mangbt dam e 2&cchéed- bpthndunumgkﬂh&;kﬁbnpahdrth. In

n
this cas the gﬁgg egggggsngxtggrg@gereﬂ dhre%55$egq trangﬁ Ler

systemo e-conveyin cilit erred to
storage nedﬂaohhmeﬁcaneounen read out mrthrn the baggage- conveyi ng

facility. Inpthe rrfélérsrtﬁt@négoow | Pl alfol ddl SahakeSoRt 86Ls Db Neagearl | ed
baggage tags (bar-coded paper strips) which are read out optically.

Accor di ng t o-%¢S| fRentRrbA, PLRER, int the HRIS. HSESN &% dafE dbr this

pur pose, 'WHB§EIEEHU§9§£emEFa&%&ow%@ﬁﬁlé %yMHﬂﬁhf&éﬁ%@&éN€|Mf|Qﬁ@%tﬂunber
of 35 data can, be reg istered and to which it js al so ossi ble, to sone

extent, t¥o W??%Et§ﬁﬁs@39eﬁ999t'ﬁﬁ??cqﬁﬁﬂﬁﬁdr BF i SEGERE FOPPL RE Flocess
accordrng t Girhdige - rOveghi ODofl kQwBem, CORS bfehelahe iofpr ovenent in data off

JAN 2004 - 10 rmnagenent but, s not absolutely necesspry, f o ciqaly i ng
cf the baggage also being used for detecting the
contour and the volume of the baggage items.

15
Consistency:
For determining the <consistency, that 1is to say
essentially checking the surface properties of the
baggage items for the following criteria:
20 hard/flexible, smooth/rough, flat/textured, etc., it 1is
envisaged to use a combination of measuring equipment,
for example tactile 5ensors, image-recognition
processes and determination of the chemical composition
by means of X-ray analysis.
25
s Leoading stations
The loading stations essentially comprise three
sub-systems:
Dynamic intermediate store for the transfer of the
30 baggage between the transporting system and the
handling equipment.
This sub-system is not absolutely necessary for the
process described in the invention, but is expedient if
the process 1is to be wused in baggage-conveying
35 facilities in which a high throughput is reguired. A
possible realization of this is set out in the appli-
cation document with reference number 199 31 756.9.



Wei ght: The weight can be recorded both during check-in and by 5 weighing
scales integrated in the conveying facility Vol une/contour: The '

of the volume and contours of baggage itens can take place in tvﬂm QEN
nanely by means of optical systens, for exanple by an arrangenent of

10 emtters

i mage-recognition system or by neans_of X-radiation, by the units_used for
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with corresponding gripping tools, for example suction
grippers, mechanical grippers, etc. The robots are
expediently used with exchangeable grippers with the
result that various gripping tools can be used at one
station and greater flexibility is thus allowed in the

application.

Monitoring and contrel equipment for the monitoring and
correction of the loading operatiocn.

For the monitoring and control of the loading
coperation, it 1s possible to use, by way of example,
cptical image-recognition systems. These systems
record, for example, the precise position c¢f the
supplied baggage item and, accordingly, align the
gripping tools and the robot. The stacking operation
into the loading means is also monitored by the optical
image recognition, in order to detect errors in the
unloading of the baggage items and to initiate remedial

measures.

Both in the correction of loading errors and for the
semi-automatic 1loading in the case of relatively
complex baggage items or in the case of relatively
complex stacking operations, it has to be possible for
an operator to intervene. This intervention takes place
such that no direct access into the loading station is
necessary since otherwise, for safety reasons, the
station would havé to be switched off first of all

(time problem). This can be achieved, for example, by a

baggage itens for the followng criteria: 20
har d/ f | exi bl Bep&sn@oOhf/ rauighhefl IBidda)d ucatteg@lrs.,, thei SlomlMigagatelso use a

throughput is



cation docunent with reference nunber 199 31 756.9. 0 ' JAN 2004 - 11
Handl i ng equi pnrent for | oading the baggage into the | oading neang 2304
Dependi ng on t he baggage category, the |l oading takes 5 place in gLﬁ*@

aut omat ed or sem -aut omat ed manner. For exceptional cases (outsized or very

fragi |l e baggage
provided. The (seni-) automated handlin

exanpl e, by

i tenms) purely manual Igading | ocations al so have to be
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. dPPEERt hBAuallt ikt eRYSBithlba .t 0 use, by way of exanple, optical
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the supplied baggage item and, accordingly, align the 25

gri ppi ng tooksaasgdotBengoBekLeMhEost @tk NG aREANMs i nto the | oadi ng
nmeans is also nonitored by the optical 1nmage recognition, in order to
detect errors in the wunloading of the baggage itens and to initiate
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means are fed to the individual loading stations at the
correct times via a transporting system. This
transportation may take place, for example, via a
conveying belt or a rail-bound transporting vehicle on

which the loading means are positioned.

In the exemplary embodiment illustrated in Figures 2
and 3, the various lcading stations for the wvarious
baggage categories are combined into “loading islands”.
In such an embodiment, for example 5 flight
destinations would be assigned to one lecading island.
The loading means required for these flights would be
introduced into the associated transporting system and
then guided past the loading stations. The sorting of
the Dbaggage items takes place such that it is only
baggage items for the assigned flights which are
transported to said lecading island. The baggage items
are then assigned to the appropriate handling station
in accordance with their category, for example

hard-shell suiltcases or rucksacks.

Within the dynamic intermediate store, the baggage
items are first of all stored and then discharged to
the handling equipment when the loading means assigned
to the flight destination thereof has likewise arrived
at the handling station. The handling stations are

expediently arranged such that the heavy and haxd

equi pment may be realized, for
thetusd ofystlot s whiGhDependibaseon tbe baujghgelcatregdrity t hese



conpl ex stacking operations, it has to be possible for 35 an opergﬁor {0

i.ntervene. This intervention takes place such that no direct acc 3%2004
the loading station is necessary since otherw se, for safety reasons, the
station would have to be switched off first of all (tine problem). This
can be achieved, for exanple, by a 0 g JAN_2004 - 12 control system which
is based on virtual reality technologies and in the case of which, via an
i mage- r ecognP2PEARIEy s ERPS t EE S odd2RgSsi EdBEForPd saldi séll i g ifd 35 and
real tinme andtbhecaReRFoatHed HiArdHe AHa oy Mdard correction
operations wi thout direct nmanual intervention. Transporting systemfor the
| oadi ng nmeans 10 I n accordance with the assignnent of baggage itens and

-l oadi ng nmeans (Step 3 of the process), the loading neans are fed to the

i ndi vidual |oading stations at the <correct tinmes via a transporting
system This transportation may take place, for exanple, via a 15
conveying belt or a rail-bound transporting vehicle on which the |oading

means are positioned. In the exenplary enbodinment illustrated in Figures 2
and 3, the various |oading stations for the various 20 baggage categories
are conbined into "loading islands". |In such an enbodi nent, for exanple 5

flight destinations would be assigned to one |oading island. The | oading
means required for these flights would be introduced into the associated
transporting systemand 25 then gui ded past the |oading stations. The
sorting of the baggage itens takes place such that it is only baggage
items for the assigned flights which are transported to said |oading

i sland. The baggage itens are then assigned to the appropriate handling
station



30 in accordance with their category, for exanple hard-shell suitc sgs (N 2004
rucksacks. Wthin the dynamc internediate store, the baggage ite nu‘
first of all stored and then discharged to 35 the handling equi pment when
t he | oadi ng neans assigned to the flight destination thereof has |ikew se
arrived at the handling station. The_hapdlLing stations are expediently

arranged sucg'n thgt éte_ heavy and hard o A JAN 2004 - 13 baggage itens are
| oaded first £ P%He first stations approached by the |oadi ng neans.
0 & JAN 2004 14 Patent Clains 1. Process for the automated conveyi ng,
sorting and . l oading_of b age ite In aiyports which have a 5
baggage- conveyi ngﬁlf‘g%?ﬁt%%%hﬁ ec@ﬁ@ﬁ?tt% CRRARRUYBIT r GREELHECRIEN
region to a baggabsadteq, off bempgalyer eitidms Sihr adgported Wiich ordiregai nto
aircrafty characteri i t. in afirst step, . for each baggage item
Rt ﬁ%%% %ndo’%g{’%%%a %?%Jsg%tlfherw CHs Ve weigg‘ﬁt,

the flig desti na )
shape, vol une arpkchnse stenmy a Breaoi-iar eregtondéd andhageggst ered, in

that, in a secondsSieP, idi% rietcor'%edt?%%%%%%%t%%taf%rr.e EB%%&% atea
conputer system (packi ng conput erJ) whi'ch divides the 1 aggageitens into
predet ermi ned cl essesraf, gbaspAtred zept iktuntleti garedt Tbrsheskeadi ng

means in accordance whbh Blhagsidd Catden end frhiight SSStigAtigR. ahR that,
ina third step, the baggage "“itens handled in this way are transported for
20 | oadtfhg i n accordiEhte GHASH t hBederinedsasis thma®t wWedahdadi Aageati ons,

and in that, in adnuid hand consistency thereof are recorded and
registered, in that, in a second step, the

recorded baggage data are entered into a computer

system (packing computer) which divides the

15 baggage items into predetermined «classes and
determines optimum assignment to the loading means

in accordance with classification and flight
destination, in that, in a third step, the baggage

items handled in this way are transported for

20 loading in acceordance with the defined assignment
to loading stations, and in that, in a fourth

step, the baggage items are loaded into loading

means essentially automatically with the aid of

robots and gripping tools and/or mechanical

25 loading apparatuses.

2. Process according to Claim 1, characterized in
that the lcading of the baggage items takes place
carefully in accordance with the classification in

30 terms of their weight and their consistency, in
that hard and/or heavy baggage items are arranged
in the wvicinity of the bottom, and that soft and
lightweight baggage items are stacked thereon.

35 3. Process according to either of Claims 1 and 2,
characterized in that the loading of the baggage
items takes place in accordance with the
assignment thérecf to baggage classes and flight

destinations.



step, the baggage itens are |oaded into | oading neans essentially
automatically with the aid of robots and gripping tools and/or nechani cal
25 | oadi ng apparatuses. 2. Process according to Claim1l, char acteﬂjg’szNi 2004
that the | oading of the baggage itens takes place carefully in accordance
with the classification in 30 terms of {heir weight and their consistency,
in that hard and/or heavy baggage itens are arranged in the vicinity of
the bottom and that soft and |ightweight baggage itens are stacked

thereon. 3543 Processsacucbr@id® aid hen 6k Crai mehdrabdeZized in
characterized in that thx? | oadi ng of the baggage itens takes place in
accordance with tHAtaski§nn@aeiERBEBST €4 b gPFIHRIes BhYE| | §At

destinations. 0 ©akfdb@d04ciasbesd BhACEFS 130R0r HeMk 1 Shdn 3takes

characterized in lthat the assignnent of the b ge itens to baggage
cl asses and flight-estinali ond taﬁé’?p%tﬁlrace“‘311'8L conpeReFCdhi cht86ntrol s
t he Dbaggage- convsgaepd-aconhveéyiand &dsiolicay rises] ouwllsdt headatiast ragsfer to

t he baggage- conveyj ng Pty . Procesgs _accaording to one of the
precedi ng cl ai rrsecm% aiJr?gt%l tét¥fﬁ’?js%ﬁ§r ac#Sri ol nq?%%qggﬁec%'fﬁyl?gl ating
to destinati on offadiel tayggage item and the properties thereof such as
wei ght, volune, shape and consistency are recorded and stored 15 during

check-in of the relevant passenger. 6. Process according to one of the
precedi Hg clPai ms, Pragesfhsadcesdingctiar agteerdfetthen nreateding retainsng  of

the volume and ofcithengont odp of, t hey Paggage zed in that the data
relating to destination of the baggage item and
the properties thereof such as weight, wvolume,
shape and consistency are recorded and stored

15 during check-in of the relevant passenger.

6. Process according to one of the preceding claims,
Claims 1 to 5, characterized in that the recording
cf the volume and of the contour of the baggage

20 items and of the consistency takes place

automatically without anyone being involved.

7. Process according to Claim 5 or 6, characterized
in that the recorded data are stored directly in

25 the computer of the baggage-conveying facility.

g. Process according to Claim 7, characterized 1in
that the recorded data are stored on data carriers
which are provided on the baggage items and,

30 during passage through the lcading path, are
automatically detected by optical or electronic
reader units provided for this purpose, in order

to control the loading operation.

35 9. Process according to one of the preceding claims,
Claims 1 to 8, characterized in that the loading
operation of the baggage items is monitored with
the aid of optical image-recognition systems by

means of which the respective position of the



20 itens and of the consistency takes place

baggage-conveying facility. 8. Process according to Caim?7,
in that the recorded data are stored on data carriers

on the baggage itens and, 30 during paséégé t hrough the | oadi ng pat h,

automati cal |y detkeegygdgky adptdnea

thi s purpose,

of optical

position of the 0 9 AN 2044 -

if requPrediOwi t Arehesai daofondthgni tal Clomim, F,0r chexaplex igagpiing
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11.

12.

&ngripping tools, is “controlled by an

cperator in order to eliminate disruptions.

Arrangement for implementing the process according
to one of the preceding <claims, having a
baggage-conveying facility which is arranged in an
airport and 1s <connected to a computer system
which controls the movement of the conveying means
and control means, the baggage-conveying facility
having at least one supply station and at least
one collecting station, and having at least one
loading station, characterized in that provided in
the region of the supply station are means which
record automatically determined characteristic
variables of the supplied baggage items, such as
weight, shape, volume and consistency as well as
flight destination and travel <class, and make
these data available to a computer which controls
the baggage-conveying facility and, in accordance
with the respective data, controls the
transportation of the ©baggage items to the
associated loading station.

Arrangement according to Claim 11, characterized
in that automated loading tools, for example
robots and/or gripping tools, are provided for the
loading.

automatically w thout anyone
being involved. 7. Process according to Claim5 or 6JF characteri '
that the recorded data are stored directly in 25 the conputer oqugéJABJZMH

characterized
whi ch are provided

VE ebeclekaridc a’rﬁ:adeéoblﬂét:ﬁeﬁr ovijoed for

rder o control_.the_ | gadinhg operatio . Process
according to one o?gﬁﬁﬁeSHeceﬂ?%gtgﬁalﬁﬁg cﬁ?aﬁﬁggFHFSa EW% Act é9%Zed in
that the | oadi ng espmpaei gmiphinke thadgage itens is nDnltored W th

| mage-recognition systems by means of which the respective
16 baggage itens is detected and corrected,

the aid
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whi ch controls the novenent of the conveying neans and control neans, the
baggage- conveying facility 20 having at |east one supply station gridl JAN 2004
| east one collecting station, and having at |east one |oading station,
characterized in that provided in the region of the supply station are
means which record automatically deternmined characteristic 25 variables of
the supplied_baggage itens, such as wei'ght, shape, volune and consistency

as wel | as fPi-gh®igegigenaniton asg¢ordive cltass, Caadmnakel these daza

avai l able to a coptel-twy; 0/t o th baaggtac?%- onv facility and,
in accordance 30 with tr?gyrlg;gctl?lve#ggga,g%ontro S %ﬁfg e(t)grag%gpoor%laqq on of
t he baggage itens P& USasdEci BERY1ABEdI Agrst B¢ ortraARs £ r amfjensms
according to O ai nokbinghaleasieizathe Iddi fale AUt M@t ed | oading tool s,
for exanpl e robots and/or gripping tools, are provided for the loading. O
8 JAN 2004 - 17 13. Arrangenent according to Claim1ll or 12,
characterized in that an automated transporting apparatus is provided for
the transfer of the |oading nmeans to the |oading stations. 5





