NETHOD AND APPARATUS FOR DETECTI NG THE POSI TION OF A VEHI CLE IN A

PREDETERM NED AREA PRIOR ART 5 The present invention relates to a nethod
E""ar‘i"ﬁ’“'apparat us for detecting the position of a vehicle in a predeterm ned
area, in particular a storage facility, and to a store nmanagenent mnethod

and system 10 DE 4429016 Al discl oses an apparatus and a nethod for

of i ner enont MEREAREE ASMETD ndu dkteERie Voh é@%@ﬂi@%&‘%ﬁ”%’f

nmeans of an 1GEHDCRErEN e PREDEFERRMINEIPRREAL us. Furthernore, respective
reference position of the vehicle is fixed automatically at predeterm' ned
points within a pre- determ ned area by neans of a CCD canera whenever the
vehi cl e passeBREORabRT opri ate point. Furthernore, the 20 current position
of the velljcle in the predetermned area is detected by vectori al
summation of the detected increnental notion vectors by neans of an

eval uation uRRe, PTesSeRt niRTRNGHAN tokRtasciter & aledthed Bad lapPagatusnt

reference pOSfétonde?EQ%tE%' titge ansb2fx Qo enbati an iantdild cajjong
descri bed there are djsadvantagequsly derived froma very expensive CCD

camera and a PYefetefingt frehti dg rl%aa}’r%qu'}atrheafﬁ*ﬁﬁa‘é? fagdilitig | anp.

Failure of thendar® & esttlsrd mdrRfer@nt MeEhbHOANnd38yHEem490712 C2 di scl oses
a vehicleg control and nanagenent systemw th a nmovenent drive device for

driving fe vehicle, a steeri ng device for controlling the route of the
vehicl e, an |IDEe9429@H6nA\1i ghtsicdeses an apparatus and a method for

navigation of driverless wvehicles. In this case, the

magnitude and angle of incremental movements from the
motion of the vehicle are detected by means of an
15 integrated navigation apparatus. Furthermore, a
respective reference position of the vehicle is fixed
automatically at predetermined points within a pre-
determined area by means of a CCD camera whenever the
vehicle passes an appropriate point. Furthermore, the
20 current position of the wvehicle in the predetermined
area is detected by vectorial summation of the detected
incremental motion vectors by means of an evaluation
unit, to form the position vector related to the
current reference position. The position and
25 orientation identification described there are
disadvantageously derived from a very expensive CCD
camera and a high-contrast 1lighting means in the form
of a ceiling lamp. Failure of the laittp leads to loss of
position.
30
DE 3480712 C2 discloses a vehicle control and
management system with a movement drive device for
driving the vehicle, a steering device for controlling
the route of the vehicle, an integrated navigation
35 device for calculating the position of the vehicle
track on an incremental basis, a device for saving a
desired route for the vehicle, a device for controlling
the vehicle drive and steering device in order to drive



35 device for calculating the position of the vehicle track on an

I ncrenmental basis, a device for saving a desired route for the vehicle, a
device for controlling the vehicle drige-and steering device in order to
drive - 2 the vehicle along the desired route, and a device for saving
the position of one or nore fixed-position reference destinations. 5 DE

3538908 Al di_scl gsges an aut ononmpus qn- boar,d sition-finding systemfor
posi tion det 5?’% ﬁ%ﬁ\l&ﬁ‘ean%‘forﬁ%l 1S gﬁsbfﬁgeff’ﬁgﬁ' f GPgr 5bo‘?e‘(/]g’rﬁ cf%’é and
i ndustrial ®sewdikhg, bhsedpositidm ioff egiredt edbmawiogat i fhxedtbositbon

predeterninegegggggae ggstgﬂg£g§£ wi dth and length are 10 determ ned
conti nuously, by neans of an a 'T1on circuit, using at |east one distance

sensor within the system These sensor val ues are processed in such a way

that a cantr [ | gqpro gui th ' saf el g the
center o?ﬁthgbrgagg§bg5ﬁﬁE 4%%%%39E%F di%%iosg%&§§ﬂéﬁéﬁﬁqr Q%%dﬁa%éﬂicle
managenent aR@S#EERRELNGRNT oSYEREMs Fore o tippu feterniiptiorapmded to

any desired yghilgbesnapdoted@idheddr WibdY apdiilclidy/ edtid Ofnd@St Mel] as the
h respect to two

probl ens on mhiﬁh |&§#%$gased wi || be explai ned wt
forklift truEK¥CK#sa & £ ERe| inpegzated RaFigations methosve Smnagenent
system 25 ApgbtaetepRiAgENERBLtEY St EReMoirirent, width! @Ingl KoYt and
analyseﬁﬁ}he ngvenent of go ds inﬁg stoEage deBpt. fTranspor vehi cl es,
such as ¥or kAFFETFIERs, CRPEIDHSPRLY Ty B¥ed ™F8PSmoving &he %‘53‘6’0@‘:0’30
| mport ant f acipcsithi ubingf bectleblst gual idistehceudemsors waittdnimrichd he
ﬁgggffoh's”gfséyé'eém?cﬂﬂééété&@sék PH Y 2 DATEUAY W I SRy OF age
that a control signal is produced to guide the vehicle
safely along the center of the route.
15
DE 4039887 Al discloses a further known vehicle

management and destination routing system.

Although it can be applied to any desired vehicles and
.20 areas, the present invention, as well as the problems
on which it is based, will be explained with respect to
two forklift trucks in a storage facility, as
components of a store management system. '

25 A store management system monitors, controls, documents
and analyses the movement of goods in a storage depot.
Transport vehicles, such as forklift trucks, are
normally used for moving the goods. '

30 Important factors which reflect the guality of such a
system are the access times, the acquisition times and
the accuracy with which storage locations are

. determined.

.35 By way of example, one known system uses fixed
predetermined routes for transportation vehicles, for
example on rails, and position sensors installed on
them.



determ ned. .35 By way of exanple, one known system uses fixed

predeterm ned routes for transportation vehicles, for exanple on rails,
and position sensors installed on them3 3 The above known approach has
been found to have the disadvantage that only predeterm ned routes can be
used, and installation and retrofitting involve a need 5 for conplex
changes to the system A systemw th non-contacting position detection,
such as the known GPS system (d obal Positioning System) would be nore
expedi ent . THESHORPRYSNIDRMIC BRRIQACH nhas tiwenstEounrfe Eped@vendthMi ch need

to be classi{jieddadtagROVEHEE. bﬁl%hepfé’&%ﬁt{irﬁé%ﬂt irFRicRsS 8hnl eg8 (for
exanple in the region of 40 cm for European standard , pallets). Such high

posi tion resdSeG ottt atian &gl TR drting (N YHY & ibwpeed

di fferentfal FRScbmplext eanbesetbesneusyobeapability is typically only
about 1 in. Furthernore, the GPS system cannot be used wthin closed
roons, owng to the shielding effects. One object of the present invention
is thus to pPovsylet&td witrht moch-zodtappdngt yosfidnotetdstaatgdre pashti on of
a vehiclein_a d ] N ar ' L cul . gefacility,

whi ch al | ows %ﬁorgﬁgc%n%@e Eﬁﬁ rﬁ?ﬁs eténpeﬁggékgfp?s?s?it&%%ﬁ‘ﬁﬁdi %%?e’%’nd whi ch
requi res onl youddndre chergesxpediert ar Ehe @osikdopsomigeharanair AR5

further phjegha e 0 'I%%Saa§1t§pr t | AUl em
ADVANTACGES O%B%HE To%\? I?I‘I'?QO\I 30 T eﬂrrg‘t%ho acc%i%%?%gf JLe | nvzéln}fs%'on and

having the heseYeEs oincliditn range wef| eentiReteHs eQFondeng EiMaratus as
claimed in ckaaffple NayethénNreghbhadf t40 cm for European standard

pallets). Such high position resolution cannot be
achieved, however, with the known differential GPS
15 system whose resolution capability is typically only
about 1 m. Furthermore, the GPS system cannot be used
within closed rooms, owing to the shielding effects.

One object of the present invention is thus to provide

20 a method and apparatus for detecting the position of a
vehicle in a predetermined area, in particular a
storage facility, which allows more accurate and more
reliable position findings, and which requires only
minor changes to the area, or the storage areas. A

25 further object is to provide a storage management
method and system.

ADVANTAGES OF THE INVENTION

30 The method according to the invention and having the
features of claim 1, as well as the corresponding
apparatus as claimed in claim 6, have, in contrast to
the known solution approach, the advantage that they
allow highly accurate and reliable position £inding,

35 and require 1little in the way of 'cﬁanges to the
existing area or storage areas. Retrofitting  is- thus
feasible without any problems, in addition to initial

equipment.



t he known sol ution approach, the advantage that they allow highly accurate
and reliable position finding, 35 and require little in the way of changes
to the existing area or storage areas. 4Retrofitting is_ thus feasible

wi t hout any problens, in addition to initial equipnment. 4 The idea on

whi ch the present invention is based is to automatically fix a respective
reference position of the respective vehicle at predeterm ned points
within 5 the predeternm ned area whenever the vehicle passes a

cor r espondi nghgoiigiea Te Wukdndihe Bregent oineentriepelst ihasedfis chee
position of Gheoxwaliche19t £he apr%ﬁféﬂﬁdrgf éﬁcéﬁg%%e :l??‘ O by

nmeans of a second sensor devi ce |tte to t and

interacts, i kD& MoSR&FHING | ehiekeinet, RuadetarnissfeRInts ewbthine

mar king a3 thﬁecqsf@wpémlrr&cpoaﬂéa WhiehleRret-hec iy eé@h@éﬂé”%@s%'é%a The
respective reference_ .nark S rea\ectlve gﬁg non- Jectlve ar eas,

which the VEHFEF8P88&ﬁ§93| eousl'§ bPURCHRE G t 311'59 si §kal & with
t he coordinameSpettﬁhe rrﬂﬁﬁﬁﬁnnb ppesitdon awl, thetlwéﬁtdxb bBe the

th h- t b t d b | the t fil f
the  ref oot BEOPRERRREPSaoro it | g Eoraedh o4 Bl cRESBFal 9 1%l at o o
advant ageoussedenél gErEts devlcepr vhkobntis Ofl‘lt‘ttmi respddiel weelsidijeect

mat t er thsnanvwﬁ%s?%ctéccom' g &%noqﬁ%n%%ghgedmgﬁxséOp%{eﬁn the signal

25 carriers are refera i ¢ 4 nduction
| i nes of forﬁésloﬁ@‘éb?f@h ﬁgfﬁi—ie&@ um@hblcng)r@t eth%dc@mmng toint

respective rﬁi@ﬁfﬂ%h@b%é&@t@ﬁﬁlﬁeae&fé‘é‘gu‘fﬁé Bdépdotivd M¥shdas two
reflective areaﬁ one nQ efl ective
in has re ectlve and non-reflective areas, which
the vehlcle scans simultaneously by means of two
15 signals, with the coordinates of the reference position
and, optionally, the through-movement angle being
determined by evaluating the time profile of the

reflected intensity of the signals.

20 The  dependent claims relate to advantageous
developments and improvements of the respective subject
matter of the invention.

According to one preferred development, the signal
25 carriers are light beams, preferably laser beams, or
magnetic induction lines of force.

According to a further preferred embodiment, the
respective reference marking has a rectangular strip,

30 which has two reflective areas and one non-reflective
area along the rectangle diagonals, under which the
vehicle moves. This reference marking advantageously-
allows an analytical solution for determination of the
coordinates of the reference position and of the two-

35 movement angle by evaluating the time profile of the
reflected intensity of the signals.



.«

area along the rectangl e diagonal s, under which the vehicle noves. This
ref erence marki ng advant ageously allows an anal ytical solution for

determ nation of the coordinates of thebreference position and of the two
35 novenent angle by evaluating the time profile of the reflected
intensity of the signals. 5 According to a further preferred devel oprment,

the nmagnitu 53;& | ejof ¢ n el a g to the
novenent of ?ﬁc ve l{?ea%?e det e% ﬁ;%%%érgéf dlﬁqpeﬁl?tpﬁsgr%éorttggw ce,
which is f.ttl&grpotuqlﬁ: andefine angle soHr dnerementabnperies yegfoxsor for
angl e det er pddt iy AWl Bk ARGt U @Y eHRNYS @r@afde‘i'écteécﬁ?r ding to

a further preferred developnent the automatic fixin a respec Ive
ref erence podieath @f 2ofiketyeRners ¢§Vé§Fr|8516Gt1§u§htFﬁgtt9h§ e

statisticsl \ﬁhmwamﬂeﬁm@@rwﬁy dééxﬂﬁi:f@'e§ uar Q?Ea@@ﬁ' EbPNagRde the
actual positi does not exce d a pcgﬁgte i |im t val ue. 15 DRAW NGS
Exenpl ary e °QIﬁ§ ki £PTh en@?ﬁl%ﬁ?ﬁ%ﬂ%ﬁ??&ﬁ%rdetall in

the foll owi ng descriptlon and are.illustrated in the drawnngs i n which:
20 Figure 1 oms sch matic i ration of a sto acplit i n which
one enbodi me apparat uéu%%%orr dlpnrgeforrﬁ‘fe f{?\)’%ﬁ‘f’%‘ﬁ tan %B used;
25 Figure 2 shnwmmmlqIflxmngumﬁnaoteapaeasueeneﬁerenceppoamﬂlom afvehicl e
accor di ngot 0 dfie ¢ERPEIEPR' Slrdfi ABRRT Uitk AGRA! URE SRakBSrhpYENti On

shown in igure 1;
discrepancy between the detected current position and

the actual position does not exceed a predetermined
limit wvalue.

15 DRAWINGS

Exemplary embodiments of the invention will be

explained in nmore detail in the following description,

and are illustrated in the drawings, in which;

20

Figure 1 shows a schematic illustration of a storage
facility, in which one embodiment of the
apparatus according to the invention can be
used;

25
Figure 2 shows an illustration of a measurement strip

and of a wvehicle according to the embodiment
of the apparatus according to the invention
shown in Figure 1;
30 . _
Figure 3 shows an illustration of a measurement strip
in order to explain the automatic fixing of a
respective reference position of the wvehicle;

35 Figure 4 shows an illustration of laser signals, which
are reflected from the measurement strip, as
a function of time for two different through- °

movement angles; and



30 Figure 3 shows an illustration of a neasurenent strip in order to
explain the automatic fixing of a respective reference position of the

vehicle; 35 Figure 4 shows an illustratign.of |aser signals, which are
reflected fromthe neasurenent strip, as a function of tine for two
di fferent through- novenent angles; and - 6 Figure 5 shows an illustration

of a neasurenent strip in order to explain the process of determning X,
y and a. 5 DESCRI PTI ON OF THE EXEMPLARY EMBODI MENT I n the figures,

i dentical refeignee SyrEMdws denot Blubdeatisml ofr af waakheRAkhY is%‘:'lg cal
conponents. 10 Figure 1 shows schematic illystration of a storag
facility, in which one dhbod of%t he®EBpatht ustPoiccHAGEFS 0 Offe

i nvention can be used. dexedmniFiiggr ¢,1ly 204 denotes a predetermned area in
the formgof a storage facility, Bl-B8 denote storage area elenents, T
denotes a separating wall, El and-E2 denote delivery inputs, A and A2
denot e di spatBSCRAPUIQN OF -THE EXEWRPIARYt EBMBODOMENE, F1-F4 denote vehicles
in the 20 formof forklift trucks, and, 01-04 denote reference points with
measurement strips. The forklift trucks_ F1-F4 are equi pped with graphics
terminals, whikh e ddgunasust ideagipal arefexenee i Isybods widehokadi o

net works. ThesdeSOIBaNi SAlfindtAon@taNP i Bektaca] Sebhdbnd i er face, with a
position_transmtter, which is |likewi se not illustrated. This uses the

transnitt8d sensor data to fix the preci se position of the
Figure 1 shows a schematic illustration of a storage

facility, in which one embodiment of the apparatus
according to the invention can be used.

15 1In Figure 1, 100 denotes a predetermined area in the
form of a storage facility, B1-B8 denote storage area
elements, T denotes a separating wall, El and E2 denote
delivery inputs, Al and A2 denote dispatch outputs, S1-
S4 denote store routes, F1-F4 denote vehicles in the

20 form of forklift trucks, and, 01-04 denote reference
points with measurement strips.

The forklift trucks F1-F4 are equipped with graphics
terminals, which are not illustrated but are compatible

25 with radio networks. These communicate, for example via
a serial interface, with a position transmitter, which
is likewise not illustrated. This uses the transmitted
sensor data to fix the precise position of the
respective forklift truck Fl-F4 in the store, and

30 transmits this to the forklift truck terminal. 1In
addition to this position data, the terminal indicates
the forklift truck driver loading jobs intended for
him. All forklift truck drivers can also use suitable
masks and menus to make manual inputs, such as

35 recording of goods for which there is zero stock, load
corrections and lifting operation errors, following the
presence message.



respective forklift truck F1-F4 in the store, and 30 transmits this to the
forklift truck termnal. In addition to this position data, the term nal
indicates the forklift truck driver leatdi-hg jobs intended for him Al
forklift truck drivers can also use suitable masks and nenus to nake
manual inputs, such as 35 recording of goods for which there is zero stock,

| oad t ifti ‘ati foll th
mesage. 7 EEEHR SRERIALY roreCIET BEn PR B R e aas e atd it E e dge.
sensor systengéﬁﬁé;semsmm systemn) (NS tdendar kgysifem)t loa tthec €9 rkisy ofeans of
which it is pgﬁél de; qu%%SWhSEhe&higﬁ rfgevqytéj§£hkhft Eruck

F1-F4 is 5 or is no cur ent’l y transporting an “deter mi ne
the respecti vdererminre ofhether thet helevaok. fOAk ifhetroek FﬂtF&ruek

ter i nal s g ntgragly ehberoud AEAPRNIERLLYbRBLAGE diRfleloBlisw tdha k&

of fset 10 (offline node) wth statlonary central ufer. The onllne
node is the ?@Em%ﬁQlEﬁﬁ(ﬁ?SHchﬂﬁe1ﬂ@@beﬁoP§IFF?m§rhﬁk Q%r%ﬁ%&#s have
been operated offllne then once they return to the online node, the

goods novenents mh ﬁ en arr ed out .in_the offllne 15 de nust be
synchr oni zed %%*ore ?et hd fac onFFﬁ@lﬁﬁéé iRESFack t81§B85te t he
stocks in theln@kagbatw@zﬂ:w t(hﬁlli’[rﬁil apdey cent raltlconputtdme Tyififeak

storage af gobterkirs v BrBal; Homih: SheerT L et bn et croval
of goods mhidﬁuhawelbeenmnwﬂed$ thauhwmm&besutuetggmdsIﬂnaiﬂhahe been
stored; rel oga}ONFOf +3QRHS YhEth 18V enhEEN bl 9perated offline,
then, once they return to the online mode, the goods
movements which have been carried out in the offline
15 mode must be synchionized before returning to the
| online mode, in order to update the stocks in the
database of the stationary central computer.

Typical functions in such a store management system
20 are, by way of example:

storage of goods delivered from production or from a
supplier;

25 removal of goods which have been stored;
finding specific goods which have been stored;

relocation of goods which have been stored;
30
production of inventory of all the goods that have been

stored.

Figure 2 shows an illustration of a measurement strip

35 and of a vehicle, corresponding to the embodiment of
the apparatus according to the invention shown in
Figure 1.



30 production of inventory of all the goods that have been stored. Figure
2 shows an illustration of a neasurenent strip 35 and of a vehicle,
correspondi ng to the enbodi nent of the &apparatus according to the

i nvention shown in Figure 1. 8 In Figure 2, M5 denotes neasurenent strips
which are fitted at the points 01-04 on the ceiling of the storage

facility as < I gur ef o] ar ea,
R1 and R2 deno 2@%gpfgcg#ng% ggég%g %%d%%@an %ﬁ#ﬁ?c&eo & % |rst and
second |aserfieiede atr espect podnys $7|11 Qthd o8T2tHenotel hing r sqf &h& a

second | aser besmqd espectd |aYs SHOMENST 68 girel 1S SRABRESIEV hoR~ 20

denotes a mcroconputer, and 30 denotes a transm tti ng/ recel vi ng unit. 10

The fol | owi ngFel@ctises’ @h%g%&%pﬁéeéf e angt KR? f dene Qck’eﬂ:eﬁliléf%pl ainin
nore detaisl howeaiBlbheftspnhadi nend ob tctathra/eat 'ﬂﬂ:stt h@ndm%btcbﬁﬁ of each

of the forkI ft trycks F1-F4 is determn u storage
facility 100 é%%tc%eng%ﬁp?ﬁﬁﬁYéiﬁx)éih A gfg é?got?uEk contains
a rotating senabrasyséanndm1lasgyr&k&m1basé5pectwmbby;ransldﬂndﬂéﬁ aensor
system on an gn e | S Q. | I h [ a
R A L O

resol ution of ric gyro,
principle cord&ﬂqnﬂﬁkatﬁraﬂﬂmlbﬁhna/EecamVungendutun] whi ch nmeans that it
makes usgqgof the Coriolis force. 25 Specifically, this Coriolis force acts

at right angles to_a body that is vibrating linearly. The force is
The following text uses the example of the forklift

truck Fl to explain in more detail how, in this

embodiment of the invention, the position of each of

the forklift trucks Fl1-F4 is determined continuously in
15 the storage facility 100.

The first sensor device 10 in the forklift truck Fl
contains a rotating sensor system on a gyrator basis,
and a translational sensor system on an encoder basis.
20
In this example, the gyrator has a resolution of 0.1°
and 1s a ©piezoelectric gyro, whose measurement
principle corresponds to that of a Focault pendulum,
which means that it makes use of the Coriolis force.
25 Specifically, this Coriolis force acts at right angles
to a body that is vibrating 1linearly. The force is
proportional to the angular velocity, and the desired
angle can be obtained by appropriate integration.

30 In this example, the encoder has a resolution in the
centrimetric range, typically 30-40 cm in about 500 m,
and is, for example, an inductive transmitter, which
scans the wheel hub. If selected appropriately, it can
detect both forward and ©reverse movements and

35 corrections can be expediently carried out for a
different wheel circumference.



proportional to the angular velocity, and the desired angle can be
obt ai ned by appropriate integration. 30 In this exanple, the encoder has a
resolution in the centrinetric range, -t¥pically 30-40 ecmin about 500 m
and is, for exanple, an inductive transmtter, which scans the wheel hub.
If selected appropriately, it can detect both forward and reverse

movenent s and ortect i C qﬁﬁi t ried f ;
di fferent Megﬁ%cﬁdé%l%ieéngn?e.%@%%e po‘%?t%%hn?% %%J%%%/ %lg %?:an be
achi eved in thiay, veovisdesi theire hdsenps sidps| ithe theahedianptimt &8 is
constant, and d@nt&a%tr,es‘%h%t'%‘.tﬁf 48 PULSESc R Jfesalgut palsks ged CM

wi th an angul ar offset of, 17.4 5 cm over a Str%@%ﬁ% I%ﬁg nnyfngpt of 100
m Thi s sensorrsd@dutdoro i 48 &y bR t9orFef Ot ht/ nfigni t ude
and of thesanghe Qfyder &¥RalghtMEheNmoVERsnE Sof €l@l img to the novenment of
the vehicle FI. 10 Thus, in principle, once a reference point has been

fixed, the current location of the forklift truck F1 can be represented-
as a vector, WhHigh dénsvweddwiceuld Bhushelloesegenthhuowsi deteetions

detected by th ensor_device 10, ver | S el ' m 15

in that the aéﬁ%r WﬁgQ#%§ @UFP%hfﬁfgﬁgtF@ﬁ&?eﬁgtﬁgékg§8h?ﬁg @é?gégnce

poi nt decr easeearsheralabimg oto dehecmevenant eradht he nvtabdieleeckbr s
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finite detection érror int enbodi ment_ of _the inventign, the
reference posifiixes of theie chEkeBEe JoratdoautfmERe afoFklifEed sk et hgai n)

at the predet iy N&d pohrésSeeddas Wat Rebtbhe wheenga sk acivédtod Odumhenever

t he vehicle F1 , \

of the incremental motion vectors detected by the
sensor device 10. However, this results in a problen,

15 in that the accuracy of the current location relative
to the reference point decreases as the number of
detected incremental motion vectors increases, since
each detection incremental motion vector is subject to
a finite detection error.

20
Thus, in this embodiment of the invention, the
reference position of the vehicle Fl1 is automatically
fixed (once again) at the predetermined points 01-04
within the storage facility 100 whenever the vehicle Fl

25 passes a corresponding point 01-04. The points 01-04
are chosen such that the probability of a respective

vehicle passing them is high.

The current position of the vehicle Fl1 in the

30 predetermined area 100 is thus detected by a vectorial
addition of the detected incremental motion vectors
with respect to the position vector of the current
reference position, and this is refreshed
automatically, continuously. This makes it possible to

35 avoid the problem of decreasing position finding
accuracy, so that high-accuracy position data is always
obtained, typically in the centrimetric range.



25 passes a correspondi ng point 01-04. The points 01-04 are chosen such
that the probability of a respective vehicle passing themis high. The
current position of the vehicle F1 in thep -830 predetermi ned area 100 is
thus detected by a vectorial addition of the detected increnmental notion
vectors wth respect to the position vector of the current reference

position, and.this iiarefreshfd agtonatigalh & continﬁouslﬁ. This makes it
possible to 385afE RS PFDuE of LURLS edsi % pbSPPPORT Y nbFRGESACS ur acy,
so that high-aaxkimgy ppsitheonrdftacnseal siayip MHBt aised, trgptamdltilarn the
centrinmetric range. - [ e._s rom Ki e t ective
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typically witi$0® wint hwbficho han atwb arefhgrhivé ageescrRl whR2hamngs awo
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di agonal s. The neasurenent strip M itted at tHe point's 01-04 such
that the vehicle F1 noves past underneath them and, at the sane tine, the

strip isd_scgn&% gdéfame%ft %Qtrﬁ@euslmét ﬁﬁ&rté@wttﬁﬂ,p&%s_ vdmtccm ar et ﬁt
a main distance rom ope an r. |Ln this case e , coordinates o e
ref erence posi®tichn B2t d rrff%ébce]tﬁl FLy RS ng2the utnidﬁénﬁf"‘gi‘i 1Bt the

intensity of thel, kasehebeame Sikhe, StRerstiképt el scammdédcby asqraed iofe 15

measur ene, St . ki_qure sho n i strat.i on a asur. t stri
i n order f@) e%‘ﬁgi ﬁ/&?héla%ﬁroré??%sfigﬁﬂg %JFE& w?)élscglec%l;%e a&gfér elﬁa{(;%p P
position of tkiéstenicel ed arfito0 Rirgur @nbtdtegws dm i [Yhist r atdsen oftHeaser
signals, whic o ?B&n%%%kegfegﬁ%r QEEEQSnHEagP%EE@& St | et &mihddy} 1 on  of

time for two erent through-novenent an k .
evaluating the time profile of the intensity of the
laser beams ST1l, ST2 reflected from the respective

15 measurement strip MS.

Figure 3 shows an illustration of a measurement strip
in order to explain the automatic fixing of a
respective reference position of the wvehicle, and

20 Figure 4 shows an illustration of laser signals, which
are reflected from the measurement strip, as a function
of time for two different through-movement angles.

In Figures 3 and 4, ALl, AL2 and ALI’, AL2’ denote

25 scanning paths of the laser beams ST1 and ST2 on the
| measurement strip ST, y denotes an angle, t denotes the
time, At denotes a time difference, SL1, SL2 and SL1’,
SL2’ denotes signal profiles of the reflected intensity

for the laser beams ST1 and ST2, Ml, M2 and M1/, M2’

30 denote minima in the signal profiles of the reflected
intensity for STl and ST2, and tg denotes a reference

time.

On the assumption that the forklift truck Fl moves
35 under the measurement strip MS at right angles to the
longitudinal direction of the latter (o = 0°), the
scanning paths of the laser beams STl and ST2 are the
paths denoted by ALl, AL2. The corresponding signal



In Figures 3 and 4, ALI, AL2 and ALI', AL2' denote 25 scanning paths of
the | aser beans ST1 and ST2 on the neasurenent strip ST, y denotes an
angle, t denotes the tinme, At denotes_alhfi_ne di fference, SL1, SL2 and
SL1', SL2' denotes signal profiles of the reflected intensity for the

| aser beans ST1 and ST2, M, M2 and ML', M2' 30 denote mnima in the signal
profiles of the reflected- intensity for STl and ST2, and to denotes a
reference tipsofdieshefasbenpeifdacthdt inhensbtkl £6r theckasér nbeams 35

nder the reaganenail stpl BB sy ' hddl gl g8 Wadie 4 onal! Wi

direction of the latter ( ), t scannin hs of the | aser beans ST1
and ST2 are tB&eNpatRs thdFotcafepythare im mo oriesPBorantthnei gime - 11

profiles of tHefFekkaeckedti Beeweshystprandiesiaser beans ST1 and ST2 are
SL1 and SL2 in Figure 4. As can be seen, in this case there is no phase

shift and ho tinme difference At between SL1 and SL2. 5 On the assunption
that the forkbnf tthe utdsurptdaes tleit PReSfupHRift hergersunersyys st p M5 at

i ght I t the | itudi nal_ _di ti .of | at t that is t

o U3 not oy PRESsERAREng HeTRETSE o REY SRn B Mty HGRE ABISR: W 11 be
the paths ALltheAllBngifhelinedr rémeeiliory efgrhle prafftides (ohat hésr efd ect ed
intensity forggheg] %;ehoﬁem,SIheaaea%Engrgaéks’L'og?&(;)? Slé%ef rb%r%”e 4.

As can be seen,”in this case, there 1s a phase shi 1 me erence

At betweekP SLET1 18ndndSER2' wigilguke 5 tiowpatihs | IAlsk rat iR 'of d&he
measur enent SkbiPespBnQifgr 101 gndl ai pAdIa IMs0cesE Of tHgt erpM ey ¥ and

a. The x coordi nate.of the reference point is
intensity for the laser beams ST1 and ST2 are SL1’ and
SL2' in Figure 4. As can be seen, in this case, there
is a phase shift or a time difference At between SL1’

15 and SL2’.

Figure 5 shows an illustration of a measurement strip
in order to explain the process of determining x, y and
o. The x coordinate of the reference point is

20 determined from the measured times ti, t2, ts3, t4, ta
and tg2 in the signal profiles SL1 and SL2, as well as
the strip geometry a, b, d, in accordance with the
following equation:

25 4 = al2e1 + 2t2 —tdl —td2 (1)
El+t2-£3-24

The y—-coordinate is obtained from:

b(-2¢1 +tdi —td2) (2
2(—t1+¢3)

y:

30
The angle o can be obtained from:

bl~t1 +£2 =3 +e4
0 = arccos (3)
di—t1 —t2 +t3 +t4




20 determned fromthe neasured tines t1, t2, t3i t4, tdx and td2 in the
signal profiles SL1 and SL2, as well as the strip geonetry a, b, d, in
accordance with the follow ng equation:125a(2tl1 + 2t2 -tdl -td2 (1)
tl+t2-t3-t4 The y-coordinate is obtained from Y b(-2ti +tdl -td2) (2)
2(-t1+t3) 30 The angle a can be obtained from b-tl +t2 -t3 +t4 a = grccos
3 d(-ti -t + |caI stoore ma enmenj eratlon e
gelcriged in é?h #%ivé%ﬁf? NYFFIE T o &R rggh %fn%?e 8% ?% 5 The
forklift trucks FLthe4 foddowing atéxtegistler nefidrenidee ¢ent aal stappaiter via
their transm ttd IH.@]I‘GCEI ving wunit 30. The driver is then requested to

drive to a fII’St neasurenent strip or to enter his current position as
the first reference position directly at 10 the termnal. The central

conput er tHenTeENt FSWIEs: #10 +£atRY! %ﬁthhefl%gtf e5E Beg! tn{é?;‘lcfcet'\% tg‘?s's of

the transmitted neasurenent data fromthe first centr and
transmissi on &P€ Rk SPRRYERF Fi@ '%)%%Hl 6ﬁaa§m@héln@émiwmq orklift

trucks F1-F4. uh3tlLe3o USTROWERRSTERE ité”'athénl Rested WY CAripyolyes;
coIIectlng an |%en1atethe %e|'¥§r¥t ut El and storing Jt at a free store
position in theTstor BCAPEXCRRR IBP aftht he i s%gtec"n ditHut Cpgrent
position as the first reference position directly at
10 the terminal. The central computer then continues to
calculate the current position on the basis of the
transmitted measurement data from the first central
device 10, and transmission of the calculated current
position at the respective forklift trucks Fl1-F4.

15
Let us now assume that a Jjob occurs which involves
collecting an item at the delivery input El and storing
it at a free store position in the store area element
B7 at the dispatch output A2.

20

The forklift truck Fl is selected to do this by central
computer, since it is the closest to the delivery input
El. The forklift truck Fl thus moves to the delivery
input El1 and picks up the item on its forks, with this
25 Dbeing detected by the corresponding strain gauge
sensor. At the same time, the fact that the item has
been picked up is signaled to the central computer via
the transmitting/receiving wunit, and is registered
there. The forklift truck Fl1 then moves along the store
30 route S1 in the direction of the dispatch output Al,
with its position with respect to the first reference
point being detected all the time. When it passes the
point 01, the laser beams S1, 82 interact with the
measurement strip MS located there, and a new reference
35 point is defined by the central computer, in accordance
with the method described above., After this time, the
position 1is detected with reference to the new.

reference point.



20 The forklift truck FI is selected to do this by central conputer, since
it is the closest to the delivery input El. The forklift truck F1 thus
nmoves to the delivery input El and pi-cRS up the itemon its forks, with
this 25 being detected by the corresponding strain gauge sensor. At the
sane time, the fact that the itemhas been picked up is signaled to the
central conputer via the transmtting/receiving unit, and is registered
there. The forklift truck FI then noves along the store 30 route Si in the
direction of Ahettespatostsimgt putthAlthe wstdre t sopbsi SRen thiet fomdldditt to t he

first referen oAt 1.0 e [ [ S t he
poi nt 01, theE?%cs:gr? eglrerls%%l,l%%% i n%gr%y[v%&étgge %\Sggﬁr gr?@%t% ?t%r'i p M5
| ocat ed t her ewhenel dtntWrnef sightetosrgsaicht the definfe®dby Qrhdassindal

conputer, g n gEEopgaAECosW thet NgsBRt Badndesq! i bed 3RAUactALieh tHes tine,
the positionis detected wifh reference to the new. reference point. 13
At the crossiBgasiremene 3thiR NP tecated (Hheger 1and @ apudederantens | eft

and drives topbhgLSier ent8URGaSA, defifed bl thententddl icdnpadeh tike point

04. On paSS|qg 5 the $0|nt 84, thelgﬁﬁg geans Si %ﬁ |ntegact wi.t,h the

measur ement sEFPRFAETDCHEER (ther dne THRGF TR BRR¥S - pbFRR (Wighce

agai n defi nedtihye} hé&heengoslt iconpi edeitectadc oriddncee fetdndd et aetthed

describeﬁépqugw fgfg&éﬁ%ézféiﬂgh the position is detected with reference
I n

to the new r ef er ence p .Finally, the forklift truck F1 reaches the
storage point, which is imediately in front of the dispatch output A2.

tTﬂg 'Cte ﬁ{nr ;ls i%ﬁﬁpﬁgley:} e | pherdedt POt Alc S Hihek@acBBY NS istoviagal ed to
point, which is immediately in front of the dispatch
. output A2. The item is stored at the intended point
15 there, and this is signaled to the central computer.
The latter saves the store operation, including the

accurate storage point coordinates.

Thus, in principle, any store operation can be saved
20 and recorded accurately.

Although the present invention has been described above

on the basis of one preferred exemplary embodiment, it

is not restricted to this, but can be modified in a
25 large number of ways.

Even though, according to the above example, the
position calculation was carried out in the central
_ computer on the basis of the transmitted sensor data,
30 this calculation can also be carried out in the

microcomputer in the vehicle,

The invention is also not restricted to store vehicles,
but can also be generalized to any desired restricted

35 areas.

Furthermore, the fixing of the reference points can be
carried out not only by means of the described laser



-

The latter saves the store operation, including the accurate storage point
coordi nates. Thus, in principle, any store operation can be saved 20 and
recorded accurately. Al though the presea# inventi on has been descri bed
above on the basis of one preferred exenplary enbodinment, it 1is not
restricted to this, but can be rmdified in a 25 |large nunber of ways. Even

t hough, according to t abqgve exa t he siti,on C tiQn_was

carried out iTY 'cenp}"gil %(yonplﬂﬁ onaPHe g%%llgegf 21 é‘?‘f?r% t'¢d sensor

data, 30 thi sp@aitiﬁmtsenscm which becaar lthedretﬁErencehmarkﬁ.ngowcirthut er in

the vehicle. Jhe i 0d i ong i, s adgoqm rest{drct e%xtagr!g oreyehiglhes, but
es

can al so be generall zed to any Testricte areas. Furthernore,
the fixi ng oftrarsiiftarmce lpghit sbaariens, catei ediwekhewiorml ymoyeneans of

the descr 'sbedtﬂﬁet[wé“sléryﬂﬂ&azptﬁlw B@'J&écﬁrﬁbrd%%a&z%cin@?u%%@%“ ng
position sensors which scan the reference marking with ast two

signals, for Bxdft®e $aRfirctive transmitters, light barriers, etc.
Furt her nore, nDre 5 than two S|gnals can al so be used for scanni ng pur poses
in this case. cgdlllon the reference r.Ki n%ls not e str;cte to the

rect angul ar s{rh CHc iR FERTRE R 8 Pot &85 dC5Pdad®and one
non- r ef I ect i vtehear execangnltsre séctipnghs ddegonibex], unddrchhhihals t heovehi cl e

moves. 1§y f af%fe r%ﬁ%@eérgis SR {né' pén@ﬁﬂ‘?&%@i@&egréé OQﬂéhg ¢ thdn®

another |n or O form an OVera a nunber
of segrrents wiiEnse dirgenal 1@¢Q§TI‘@1@l¢Weﬂa¢ eﬁshaﬂbeomevmn fafl ective

area along th&ct, a number of such strips may be placed alongside
one another, in order to form an overall strip which is

composed of a number of segments, which each have two

15 reflective areas and one non-reflective area along the
rectangle diagonals. This is particularly advantageous

when the reference marking exceeds a specific width

since, in this case, the straight-line gradings of the
non-reflective area falls along the rectangle

20 diagonals, so that the resolution accuracy also

decreases.

In the above example of the reference marking in the

form of the rectangular strip which has two reflective
25 areas and one non-reflective area along the rectangle

diagonals, an analytical solution is advantageously

possible for determining the coordinates of the

reference position and of the through-movement angle,

by evaluating the time profile of the reflected
30 intensity of the signals.

However, other strip geometries- are, of course, also
feasible, with, for example, only a numerical solution
being possible for determining the coordinates of the
35 reference position and the through-movement angle by
evaluating the time profiles of the reflected intensity
of the signals, or a considerably more complex

analytical solution also being possible.



"rectangl e diagonals. This is particularly advantageous when the reference
mar ki ng exceeds a specific width since, in this case, the straight-Iline
gradings of the non-reflective area tahlgs-al ong the rectangle 20

di agonal s, so that the resolution accuracy al so decreases. In the above
exanpl e of the reference marking in the formof the rectangular strip
which has two_reflective 25 areas and gne non reflective area al ong the
rectangl e di agoraP¥ Aukemabionsaitams ulcaT % ¥uadehnt ageously possibl e for
determining the coordinates of the reference position and of the

t hr ough- novengn a gle b Iuat th- tinme p oflle of the [
30 intensity # anH et F p—gre

course, al so véleasldal eJ,nW| ah pf@deiemniﬁeaj cmiega,a nmmrpaza:llcsﬂJalrt | @ being
possi bl e f
t he t hr ough- novet T By —evartat+he e e—pt-of4 s

reflected |nt@m@|sx§tem the signals, or a conS|derany mor e conplex

anal ytical solution also being possible. -15- | SOCOM Aut ormat i onssyst ene,
81379 Muni ch Met hod and apparatus for detecting the position of a vehicle
in a predetermined area, in particular a 5 storage facility, as well as a
store nanagengpsTn@@kmmrggautgnsﬁmgoug ST OF REFERENCE SYMBOLS; 10 100
Predeterni.ned area, storage facility Bl-B8 Storage area elenments T

Separat i g wal—El —E2 Dolivery inputs

fl ected

100 Predetermined area, storage fac1llty
B1-B8 Storage area elements

T Separating wall

El, E2 Delivery inputs

Al, A2 Dispatch outputs

S1-54 Store routes

F1-F4 Vehicles

01-04 Reference points with measurement strips
MS Measurement strip

D Non-reflective diagonal area

R1l, R2 Reflective area elements

Ll, L2 First,'second lasexr device

ST1l, ST2 First, second laser beam

10 First sensor device

20 Microcomputer

30 Transmitting/receiving unit




Al, A2 Dispatch outputs S1-S4 Store routes Fl-F4 Vehicles 01-04 Reference
" points with nmeasurenent strips M Measurenent strip D Non-reflective

di agonal area Rl, R2 Reflective area_ehgments L1, L2 First, second |aser
device ST1, ST2 First, second | aser beam 10 First sensor device 20

M croconputer 30 Transmtting/receivin unit 16 - Angle AL1l, AL2; Scanning
of ST1 and ST2 AL1', AL2' t Tinme At Tine difference SL1, SL2;, Signal
profiles of the reflected intensity SI1', SI2' for ST1 and ST2 M., M;

M, Mnima Jp the signal |phefiel es of the M reflected intensity fjor ST1

and ST2 as Eﬁﬁ € 10 RefTerence rine .1 _Been Replace Thi f
2S5 - 17 T~ RKL¢RBF] 11]Beapping pf STL|and pIAENT CLAIMG 1. A method for
detecting theapopsjtapgy of [a vehicle (F1-F4) in a predetermnmned areg (100),

in particulafin 5 a stoq% e faciTity, conprising thne 10rTowng Steps:
det ection ofJﬂuLnmgnLLwmajhEL¢he_angLeJﬁ_4;mLenenfm

At _ Time difference

sLl, SLZ;, Signal profiles of the reflected intensity
SL1l’, SL2’ for STl and ST2

M1, M2; M1’, [Minima in the signal profiles of the
M2 reflected intensity for STl and ST2 as
appropriate

to Reference time




.
Qe moverment of the vehicle (F1-F4) ; 10

-aUta : nt 1 ve reference position of the vehicle (F1-F4)
at predetern1n 04) wthin_ the predeterm ned area

whenever the passes a &drrespondi nﬁmuu mﬂu@ﬂ "r 15 and

detection of the current position of the vehicle
predeterm ned area (100) by vectorial summation of the detected -

i ncrement al npATENT VEGAMS 20 with respect to the position vector to the
current reference position; wherein 25 the automatic fixing of a
respective reference position of the vehicle (Fl- F4) at predeterm ned
points (01-04). isacmethed got hjeteeRniagoftie Sesoith stenspr adewhdelell, L2;

M5), which is d fo the v cle Fl-F I nt,er act

non- cont act i n&gljma% r*i T P 5e<$e£&s r?%f a@f%é)r)énd‘é‘ Pxi’tr%lﬁéll@ﬁs)mat t he
correspond nga pﬁtcwtage( Ofla i1 tpi MOmptrhelplgedBEefnibedlageatcﬁpls)ﬂ) ; and the
respective reference marking (M5) has reflective and non-reflective areas
(R R2; D), mhlch the vehicle 35 (F1-F4) scans sinultaneously by nmeans of
at |east two Gekpeliiion ofi thermagnjitude pac dhediangiles ofx ingresenthd

reference poshdé¥h aheet &P 'Qéﬁéﬁi/n%t@@ tﬂéogebem@wea‘fnthén%eleqk bei ng

determ ned by, eval uating the This eet Has Been Repl aced ~~
Lrrrrrrd 1 1lqﬁjﬁﬁﬁjﬂ1111111 0 I I O I O e O IR A /IR o g p roflle of
the reflegoted intensity of the signals (ST1, ST2).

automatic fixing of a respective reference position of
the vehicle (F1-F4) at predetermined points (01-04)
within the predetermined area (100} whenever the
vehicle (F1-F4) passes a corresponding point (01-04);

15 and

Sitic fi

detection of the current position of the vehicle
(F1-F4} in the predetermined area (100) by Vectorial
summation of the detected incremental motion vectors

20 with respect to the position wvector to the current
reference position;

wherein

25 the automatic fixing of a respective reference position
of the vehicle (F1-F4) at predetermined points (01-04)
is carried out by means of a second sensor device (L1,
L2; MS), which is fitted to the wvehicle (Fl1-F4) and
interacts in a non-contacting manner with a respective

.30 reference marking (MS) at the corresponding point
{(01-04) within the predetermined area (100); and

the respective reference marking (MS)}) has reflective
and non-reflective areas (R, R2; D), which the wvehicle
35 (F1-F4) scans simultaneously by means of at least two
signals (ST1, ST2), with the coordinates (x, y) of the
reference position and, optionally, the through-
movement angle (o) beihg determined by evaluating the



nmet hod amssﬂueau}heueenﬂe m 1, characterized i

2. The
carriers (ST1, beans preferably Iiﬂﬂﬁ“ gnetlc
The nethod&a& cl ai ne , , 10

i nduction lines
characterized in respectlve reference marki n has a

rectangul ar strip, mhlch has two reflective areas (Rl R2) and one

vohi cle G?leﬁﬁﬁéﬁﬁr@h%sg?g D ST ST, v O st 5

characteri zed (BBlt h8T21 he nmagnitude and the angle of incremental notion
vectors relating to the novenent of the vehicle (FI-F4) are detected by
means of a first 20 sensor device (10) fitted to the vehicle (Fl-F4). 5.
The met hod asZel ai Ke8 PAtbAG 8F elaimed1imockaimchareharadtaudzed thmt the

automatic 5'XtH9t0fth’ia SESRECt cyerielsr qraq, pqssrz)l 08r&f 1aeﬁtvqmaﬁdse (Fl - F4)
Is 25 carried ou

the statistical discrep bet.ween t he
ot oot od cur r BRPCBESPLY on bR DRETSet G4 TAE:EFor MBEELAG: Jerese
predeterninedfbrﬁet value. 6. An apparatus for detecting the position of a
30 vehicle in a predetermned area, in particular in a storage facility,
having: a first sensor device (10) for detecting the magnitude and the
angl e of incr@&ment@henotmatthodct ass relaimed tdn 35cﬂ.hémrrbven®1nt (ﬁ, t he

vehicle (fl-F deyi ¢gatlivnel fgng ing a
respecti veFolr e@ei?’g%%{.ééﬁégg?l gn o] at hgh\?eﬁ:lec ct&%reF%ét at s Been
Repl aced | ~~KM311h§g Rl [meatanguiaz| |strip, whlch has two reflectlve

areas (R1, R2) and one non-reflective area (D) along
the rectangle diagonals, under which the wvehicle
{(F1-F4) moves.
15
4. The method as claimed in claiml, 2 or 3,
characterized in that the magnitude and the angle of
incremental motion vectors relating to the movement of
, the vehicle (Fl1-F4) are detected by means of a first
20 sensor device (10) fitted to the vehicle (F1-F4}.

5. The method as claimed in one of claims 1 to 4,
characterized in that the automatic fixing of a
respective reference position of the vehicle (F1-F4) is
25 carried out such that the statistical discrepancy
between the detected current position and the actual
position does not exceed a predetermined limit value.

6. An apparatus for detecting the position of a
30 vehicle in a predetermined area, in particular in a

storage facility, having:

a first sensor device (10) for detecting the magnitude
_ and the angle of incremental motion vectors relating to
35 the movement of the vehicle (F1-F4);

a fixing device (L1, L2; MS) for automatically fixing a
respective reference position of the vehicle (F1-F4) at



CL"ii' S preaggbiessHasRenRaiagds (01-04) within the predeternined area
(100) whenever 1-F4) passes a corres IHH I -04)
passes a corresammm (01- 04);_a@§ 5 a det eﬂ’ ”"ﬁl“ﬂclmumﬁ for
detecting the c ron of the vehicle (F1-F4) Sntth& pt¥edeterm ned
area (100) by vectorial addition of the detected increnmental notion
vectors with respect to the position 10 vector of the current reference
posi tion; wherR¥edekemmined ngodpts cdOlrP4 ) LwitNE)n hbke a Prssieteradnedr 15
device (L1, L25rdd) moeh ivHEAMS ithed RAMNICAR! aqiF1ng4yanpaksWist haa
reference marking (M5S) at the respective correspondi ng point (01-04)
within the pr 3R ngr RPit00) (0184 )t hPasSEFech vEOTEFLSPOREANGar ki ng
(M5) has refl gsdinve (Ginaba)gn-amef | ective areas (R1, R2; D); and the second
‘sensor dev%ce (L1, L2; M5) is designed such that it can scan the
respective~reference marking (M5) 25 sinmultaneously by neans of two
signals (ST1l, &T3etarhiltinchdeaseet hé2@por fionatdstdot,ing dhet heurekatence

position and, d I t N n I ( ' .det.er m ned
by eval uating é)cﬁéel%r@rle é"rfof | %e o#l’%%#‘en?\g?rggﬁ eg&lgn %%s' f%%?!e?ﬁ%ngldgnal S
(ST1, ST2). 3®IRa Th(_leigpark&t usrearligilne@ddi tdoai no6, thar adetected in
that the si gnalnGaidiaa &%ElﬁanE%)ct{%&% bi @Rt r%%ﬁgﬁt_rﬁer %Bsrgtagxtkeﬁer

beans, or_magnetic 1 nduction lines o force. e apparatus as

cl ai med i A¥0cl AR PLy the current reference position;

wherein

the fixing device (L1, L2; MS) has a second sensor

15 device (L1, L2; MS) which interacts in a non-contacting
manner with a reference marking (MS) at the respective
corresponding point (01-04) within the predetermined
area (100);

20 the respective reference marking (MS) has reflective
and non-reflective areas {R1, R2; D); and

the second sensor device (L1, L2; MS) is designed such
that it can scan the respective reference marking (MS)

25 simultaneously by means of two signals (ST1, ST2) in
which case the coordinates (x, y) of the reference
position and, optionally, the through-movement angle
(a) can be determined by evaluating the time profile of
the reflected intensity of the signals (ST1l, ST2).

30
7. The apparatus as claimed in claim 6, characterized
in that the signal carriers (ST1l, ST2) are light beams,
preferably laser beams, or magnetic induction lines of
force.

35

8. The apparatus as claimed in claim 6 oxr 17,
characterized in that the respective reference marking
(MS) has a rectangular strip, which has two reflective



characterized in that the respective reference marking \%S3

( has
rectangul ar strip, which has two reflective - 20 - Mm“l“\i“)“‘ mmm
FEPTTiTI121~2~11t11111tt~ CL x s areag0(Rl, R2) an i« S ive
area (D) along the rectangle diagonals, under which tHe vehi cl'e (FI -F4)
noves. 5 9. The apparatus as clained in one of clains 6 to 8§,

characterized ] at,t.he f41s e r i ): o 14t t

.vehicle (F1- F4§£e%%. ( 1é aﬁ%);ré és%}% c@n%%l%&&#qeso?é%% ai?gl); %]fttdgl%& 10
charact eri zed thet hzecthagiiexi ddadennde, (Lundez; WhBjichs thesi idd<&d®ch t hat
the automatic §pXLpg)OfhoResespective reference position of the vehicle
(F1-F4) is carried out such that the statistical discrepancy between the
.detected current position and the actual positionis 15 not greater than a

pr edelt erm drsed bim It-m«féll HBpatdtud §50&EaimeagEneshenefhedatirsng tloe syet hod
as clainmed in_at_|east,one of ai 1 tp. 5, having t Lol l oW ng steps:
20 provi sion o?ﬁﬁrg?g?ﬁbéegaépli tgﬁﬁ“%fgﬁF%ﬁn%% 5% B%Y%%% Jgﬁ?cﬁék for
carrying out sfitregd dodthe velelobat {Rin-F4)d/ or renoval procedures for

goods; and 25 saving of at |east one of the follow ng paraneters for the

storage and/or relocation and/or renmoval procedures: store position, tine
of storage andiBr Tkéosppavatasdasrciaimedl intgpe of géadms &t dcade

i at Leadt ong e B R e o 1y, and 4 uber
‘of store vehi clesigned such that the automatic fixing of a reéspective
reference position of the vehicle (F1-F4) is carried
out such that the statistical discrepancy between the
detected current position and the actual position is

15 not greater than a predetermined limit value.

11. & store management method using the method as
claimed in at least one of claims 1 to 5, having the
following steps:

20
provision of a storage facility and of a number of
store vehicles for carrying out storage and/or
relocation and/or removal procedures for goods; and

25 saving of at least one of the following parameters for
the storage and/or  relocation and/ox removal
procedures: store position, time of storage and/or
relocation and/or removal, type of goods, storage
duration.

30 |
12. A store management system using the apparatus as

claimed in at least one of claims 6 to 10, having:

a storage facility and a number of store vehicles for
35 carrying out the storage and/or relocation and/or

removal procedures for goods; and R
. . SmdjksB%mRmﬂmmi
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35 carrying out the storage and/or relocation and+or“T§ﬁﬁV5T—EFBEEaures
for goods; and This Sheet Has Been Replaged '~ y devi ce
for saving at |east one of the followsg paranet eﬂi““&m mI\“[‘u
storage and/or relocation and/or renoval procedur arewpositfon, tine
of storage and/or relocation and/or renoval, type 5 of goods, storage

duration. OnReplaced This Sheet Hai ~i~ N
a memory device for saving at least one of the

following parameters relating to the storage and/or
relocation and/or removal procedures; store position,
time of storage and/or relocation and/or removal, type

5 of goods, storage duration.
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