;ede{-x(() T*: &+Tz, 6, T-S\ 8 METHOD AND APPARATUS FOR DETECTI NG THE PGCSI Tl ON

OF A VEHI CLE I N A PREDETERM NED AREA PRI OR A}mw mmm mlﬁsent i nventi on
relates to a nethod and apparatus for detect

tio f icle
in a predetermned area, in particular a storagechaeility,. aﬁd:@oy@pst ore

managenent nmethod and system 10 ' DE 4429016 Al di scl oses an apparatus and

a nmet hod for mEYHOBRt AOD GPENRATEIS| 3R VRETECHNG | THE hPOSTER@ ORe Armagni t ude
and angl e of | nt.al notion of the vehicle are
(BBEETER TS fEATMLEE

detected by- neans of an ra ation apparatus. Furthernore, a
respective reference position of the vehicle is fixed automatically at
predet er m nedppebatar™ thin a predeterm ned area by neans of a CCD canera
whenever the vehicle passes an appropriate point. Furthernore, the 20
current position' of the vehicle in. the predeterm ned area is detected by
vectori al sunfihei pnesént hindetisictired dlagesntnt al nebhodnane@cappardfyusreans of

an eval uationegyni t 4@ hQRM t hgePOSiddian ohectar rgl ateditPet hepcury ent
reference position. The poSition and 25 qrientation identificatjon

descri bed t hePEedpEeEMsReN aft 8§eot® PaFSCYEaTf Pornt BPRASS BipehidiXre oCD
canmera and a hAhghteoat saste Ingligengnteanshoa dmk fyortam.of a ceiling | anp.
Failure of,the lanp leads to | oss of position. 30 DE 3490712 C2 discl oses a
vehi cl e control and managenent systemw th a novenent drive device for

driving the veRi #4€3046s erquﬁcjla’éﬁﬁcé‘nf GPPESAL RS PPAg & Hethost 3 the
vehi cl e, an | aAkeggatednnati ghtiverldssdexdicielfear. cadt cuhasi rgsthe fasi tion of

the vehicle t . n_L.Acr, t basl Vi L Saw sired
route for the&géﬁllgp%? gh e\??%g%f ngf C%r?]c%r_feg}eﬁt‘%ﬁ t g’e&%ﬁﬁtgl \e@]'g%l stekggnd
steering devi Betipnorefer the dyehkcle arep defjeckedrpbyunaais vehi cde. al ong

the desireg reutegrandda dexvigatiwn savpp@raiasposi rhethefn®re or dore

fi xed- posi ti on efer ence destinalions, .5 DE, 353330 Al disqloses an

aut onomous on*B88FE bgglfloﬁ-?lndlﬁg systemTor posfilon det'erm’nati on' and

col l'i sion proestpmehitatly olsdt pepdetesnimt i pdistsi atitthducks, mesed on.

the integratedeRayhgatloRrBRt BQdne@RsPiogdel &IdH Nethd At Bfenckie Gitg ent

wi dth and. legghgcﬁgepasses én appropriate point. Furthermore, the

20 current position of the vehicle in. the predetermined
area is detected by vectorial summation of the detected
incfemental motion vectors by means of an evaluat;on
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 lighting means in the form
‘of a ceiling lamp. Failure of the lamp leads to loss of
position.

30 '
DE 3490712 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

INEAARVRI I
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10 determ ned. continuously, . by nmeans of an addition circuit, using at

| east ‘one di stance sensor within the system These sensor values are
processed in such a way that a control signal is produced to guide the
vehicle safely along the center of thgdéoute. 15 DE 40398871 ALFEB 2000ses a
a further known vehicle managenent and” destination routing system :
Al though it can be applied to any desired vehicles and 20 areas, the
present invention, as well as the problens on which it is based, will be
expl ai ned wi tthher esgieictle catamy fiohk| désitedicksutiar aamd orageviaei oy, as
conponent s Ofsa%i%gofgh@anassﬂ?ﬂ&nsyéé ePhe?5oA REPLE FMMNAYIRAL 1 SYSt em

noni tors, controls, docunents 'and anal yses the novenent of goods in a
st or age depottefRreRsSoresteRPELRRS: such as forklift trucks, are nornally
used far noving the goods. 30 Inportant factors which reflect the quality
of such a.sy I he,acc Hi , t acqui.si ti ti _ he
accur acy Wi t?%s?ﬁ%soiao?%ge ﬁ?c%gtllc’%%g ar L%%de.t %wnt‘i%r?eglgﬂ&_ g%%wgeggb exanpl e,
one known sydfterhticss fiindéagprsyséerr fose®asdiies Aeterranapoer aenen

vehi cles, for.axamled PrdtdidtsondFdPeYtoitOR c3LRIQES andStidlduedrealt hem 1
2 FEB 2004 - 3 he q@gve kno een found t

] approach has been f 0 _haye the

di sadvant age &Ht<Sen| iﬁ%x@ﬁggﬂFné&gfgﬁ?gg caﬁvbgaﬁé%%,mﬁﬁﬂoghsPalIation
and retrofittprgidtevaliveda moeedss The compeek whdhbesntiolehgtbystem A
system whph. ; Ui G P8kl debect hadnsSuplk asqt hedyaewsnGPS
systen1?Eﬁobéﬁggggﬁ?%%ﬁLﬁggxysten%.pmouﬁg_be nS?e expedFént.,The Sositions
whi ch occur iHrEW trheSM6r dfe Hasts Wfd WHTARCRe SENEE b LERABSEPRed are,
however, in theteangahefsecerhisoet eatues desspfdarssexanpl euch theayegi on of
40 cm for Eurgpean s gggg[d ts) Ihgh pasi:ti.onr.e h@n cannot
be achi eved, %ga\%evaer% Wi ' t%ﬁdiaﬁoans d%bf%glrcle%r?t ib“gl %Eelghgys%’%é%k\}%ose

resol uti on capeisily Blonds thepreakey dhifhaarater m Furthernore, the 'GPS
system camnot be - used within closed roonms, owing to the shielding effects.
One object of_th .ese i nyention Js thi IOVi a ; and
appar at us foﬂxééﬁggpﬁ ggéhe %%%%%?%ﬁf ofga 3%&&5%5 ing§°%$ed§?§§%?%ed ar ea,

i n particul amanagteoreade ahdc AeBE§natiwn ciPHlIngws YAbP®- accur ate and nore
reliable position findings,, .and which.requires., only mnor changes to
the area, or the storage areags. A 25 further object is to.provide . .a storage
management 'rﬁ%ﬁiﬂ?gghd' Nesias e/ﬂﬁé%&ﬁﬁH%? C2ay sﬁﬁ@@NfF%ﬁggﬁsTﬁgdnethod
accor di n@ot 0 ddems, nvietd | present hinvenfidry faatweks o6 thai proplamsvel | as
the corr eSpOMg N FPALALUS L3Sl ALEEY b ekaldided AL vdipeeRlkaSt to the
known sol uti on approach, the agvantage t hat the aIIOM/hagh accurate and
reliable position FPRBIHEE 35THABSred®ir & 1 FEPERIS t RBSHAY Of , 2Changes to
the existing ¢apmeitsStodr agetareasandpdmenft ttyistgni.s t hus feasi bl e without
any problens, in addition to initial equipnent. o

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 quality of such a
system are the access times, the acquisition times and
the accuracy with which storage locations are

determined.

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

them.



r "« . 12 FEB 2004 - 9 The idea on which the present invention is based
‘is'to-automatically fix a respective reference position of th?ZrGﬁPQ&ﬁive
vehicle at predetermined points within 5 the predeterm ned area whenever
the vehicle passes a corresponding point. The automatic fixing of a
respective reference position of the vehitle at the, predet erm ned points
is carried out by neans of a second sensor device, which is fitted to the
vehicle 10 and interacts, in a non-con acting. manner, with a respective
reference marking at the corresponding point within the predeterm ned area.

The respecti "I%Teit%@é‘cﬁng’é}ﬁkia%%z%%%ﬂ %Lésecﬁéé’r? %pgnaortor eﬁé&ec”c?(é areas,
whi ch the vehicle scans sinultaneously by nmeans of two 15. signals, with
t he. coordi n&tieadypntReer efbpbncen Posintesstantinept i oniHias, cehe be

t hr ough- noveneRid, angle heitg 1detienmaned Ry re¥at uahi ngntbevé i senpegfil e of
the reflecte intensit% OL t he s'gna&l%s. 20c The dependent clains re ate to
advant ageous éVéP@E&E t.§ 3ﬂ3an% 65 Trents Or t he respective subject matter
of the invention. According to one preferred devel opnment, the signal 25

carriers are ighitdeagsenprehecahtict 858" phsafBon O FBENELAC khMHCtI ON
l'ines of force. Agcordl ng to ﬁ further F eferred epbpdi ment . the respective
reference mardd n§RRadkP¥ectBgiYArte8t r '(E)l,ogad PEHEHARINY WS YPEFPect i ve

areas and onevawdnt red | ect¢ vexpedtert ondhe hpos tiamy| ehiklagonads, innder
uhi ch thegvelndl SoEieR b3 LECLANCR TREN RO advantagseyshyaal) ovs an

anal ytica ution  determ nation of the coordinates of- the reference
position and FEWeVeE t Wb 35t MoV EREFE affl cehimersFaat Phg 495 ti( AR profile
of the refl echeshpiet ensi tie Okeyionsiognads. cm fdr. EGBopeAA standéegording to
a further preferred,devel opnent,.the nmagnitud . a f jqpcrenental
notion vect orpsa. gl%gt)i'ng%tugp’t hg‘lﬁlﬁveﬁgﬁ%&o T h%svg%l%l%g a%gk?gg?ec%gd by
means of a fiaaltieyedsor haweres, whitdh itdef i kneunt diffemntdailcl €PSThi s

preferabhy cojdesswRoyr akeblheioAnwapadet ety nat i eppaesh Bn enceder for
| engt h det erninati qn. Acgorgibn%gto a furtgg referre mgig,é/elljgpggga, t he
automatic fiaaytof! &t eEPBERTVRTRA etihc %o YTrEh oF .

within closed rooms, owing to the shielding effects.

~ One object of the present invention is thus to prdvide

20 a method and apparatus for detecting the position of a
vehicle in a predetermined area, in particular -a
storage facilify, 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 finding,

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



10 the vehicle is carried out such. that the statistic
between the detected current position and the actual p
exceed a predetermined limt value. 15 DRAW NGS Exenpl
the invention will. be explained in nore detail in the

al di screpancy
osi tion dges t
ary enﬂ)@d?ﬁ%r?ﬂg of

foll ow ng

description, and are illustrated in theddrawi ngs, in which: 20 Figure 1

shows a schematic illustration of a storage facility,

enbodi ment of the apparatus according to the, inventio
Figure 2 shows an illustration of a neasurenent strip

according to the enbodi nent of the apparatus according
shown in Fi gufke 1idesp on piRjghe sy endn invensipat i6
strip in ordefutdnexRaaily thex adt orgdgeetive g R reéhdee
position of the vehicle;. | lustra

in which one

n can be used; 25
and of a vehicle
to the invention
nbafed AEadar ement

Spesitven r efcer ence

35 Figure 4 ghoms an i t,op of .| aser
signal's, whic %f@e?%??%%Y%dv?gﬁ%f%hg néﬁ?&?gﬁﬁﬂfn% rPB}“gE XlFSﬁEtion”of
time for thwo thdf predeteiminerhnaveaemheanykes trd vehilA BB 9206s a 6

Fi gure 5 shows, @i dddratiat i gd pf, 8 fRasuLeBRL

N n@r degs t 0 expl ain

t8EN 1 il
t he process of detennlnlngfé, e?angpg#‘é?%DFSCRIPTION éé THE EXEMPLARY
, H@ﬁ% c

EMVBODI MENT | rF @$REF51i5r ek

functional |y psefdtieralineanppoents. ik0 Erguiled 1 witowspya

I1lustration é)é%panét?ér?%ﬁr Lagil tywhk@h"‘*l'sc%‘)c&%de@f
ing to e used. 15

appar at us accor ravention can bé

Rdide Sfrbdebigérotat | dBRtical or

BRENSIAtIfC a

di f. th
nlcg?gh’reguffleioo

denot es &0pr eafd erifitigg@cifea A the Novreoatagtsngr dprniatoi | Wil B1- BS
denot e st or ages S 8l MRIFeS ente IRABK 5 Aa € R add ik sinainkl paaetE2 denote

delivery inputs., Al .and te di,spatch |gut puts 1
routes, FI- F4wjdtehn?ont ete}’vee %dgeggl-rﬁ}lf’ﬁ% gﬁe or eofrefsodrﬁ(cfscl
denot e ref er eregkimg Mas wehleatdser enshinantefd ective

3% denate atore
© FaEkS™8nd, OL- 04
areas, which

the vehicle 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 subjeét

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.



The «forklift trucks F1-F4 .are equipped with graphic s termnals, which are

not. illustrated but are conpatible 25 with radi o networks. These -
communi cate, for exanple via a serial interface, with a posi RifcEB 2004
transmtter, which is |ikewise not illustrated. This uses the transmtted

sensor data to fix the' precise position of the respective forklift truck
F1-F4 in the store, and 30 transmts this to the forklift "truck term nal.
In addition to this position data, the termnal indicates the forklift
truck driver loading jobs intended for him_. All forklift truck drivers can
'al so use sui%\%%?ﬁdﬁ%éksé%nda rreﬂ"ﬂ%rﬁjr makéE SeanRGdl ?ﬁ}ﬁ%i%pm%h gé‘eSS
recordi ng of wagastide whflchhehemglies ofer bnsteawntalloanbtdon estdtors and

lifting Operaisépg'tﬁa{,__ow,tﬁ@hh&mr&&tt he Qﬁu%sg'%ﬁ?leEé?é‘g@etectedl pg FEB 2004
Each forklift truck 4~ has a pressure and strain gaugqﬁjsensor system

(DVB sensor s§&#R®) ©bn3t Ad*Fbr E%“B‘Prtﬂ%"%?%’ck‘@l% ifedid hejt is
possi bl e to detetaliae Bhes hprefdeasr) ecicamrisyskla fgydatisek flol- Bhgile 5 or is

I h
1o SUT e oL GRRPEELLDG ANV ponlen ptyte, SHLAITAR AR LOREEC L Ve

ei ther independently (online node) or W|th atinme offset 10 (offline node)

with the. staitesadingents ala Corputrad . pyéQeQBE!ined@Péjfoﬁn‘feﬁthe Reenal
situation. If_all the ffbkllft ruck terg{nals ve been operated of fline,

then, once t haV P8 ttR tH°1He Ohi #nECiBae 1 Thet FoRATeRt8MwhREch have
been carrlied bt ehtikéeofifd | erryiizdmodet mesthbéhsyndireons zed shdtaie

returning to ghe.onlife, "Beeyed Qﬁgeﬁekgctgad%hgrgﬁﬁ E@9E§ohnahge

dat abase of the stati onar central conputer I ca tions in such a
store managent®® Syt 0P ielomhy dRas d'fOtexﬁ?‘r‘b?%d &t o?’é?ﬁet@frmééé s
delivered frommitodecuen or froma supplier 25 renoval of goods which have
been stored finding specific goods which have been stored; relocation of
goods whi ch. have been stored; 30 production of inventory of all the goods
that havéSecPRAHB¥&Y. Figure 2 shows an illustration of a measur enent
strip 35 and of a vehicle, corresponding to the enbodi nent of

Exemplary embodiments of the invention will be
explained in more detail in the following description,
and are illustrated in the drawings, in. which: '
20 .
Figure 1 shows a schematic illustration of a storage
' facility, 4in 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 vehicle 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 vehicle;

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 '



t he-apparatus according to the invention show in Figure 1. 1 2 FEB 200 _

g _.In Figure 2, 'M5 denotes neasurenent-strips which are fitted at t he
points Ol-04 on the ceiling of, the storage facility as shown E ure 1,
D denotes a non . reflective diagonal area, RL and R2 denoté }é'p ive 5

area elenents, L1, and L2 denote a firstgand second Iaser devi ce,
respectively, STl and ST2 denote a first and a second | aser beam
respectively, 10 denotes a first sensor device, 20 denotes a m croconputer,
and 30 . denotes a transmtting/receiving unit. 10 The follow ng text uses
t he exanple of the forklift truck F1 to explain in nore detail how, . in
this enbodi nedtigetet he $imwentaonilinhetposidi wf of rasbuoémémie Sorihift

t ks F1-F4 is det i ped j |y h lity.100. Th
rucks is determpg qgg&hnuogét ﬂ%%éﬁﬁ et%%ora Egg% itye e

first sensor device 10 in_ the forkl contaln a°Fo atlng sensor
systemon a gyrator basygt e%W&P%?%?%ngléPFo% sensor system on an encoder
basis. 20 5 In this exanple the gyrator has a resolution of 0.1 and is a

pi ezoel ectri c @g&gmﬁwyﬁﬁeOFnﬁ%? >§ﬁﬁﬁﬁRthﬂ§beﬁE rresponds to that of a
iC n

Focaul t pendul'um mea 't makes use ol the Coriolis force. 25
Specifically, this Coriolis force acts at right angles to a body that is

vibrating |ingarl yhe Theid@f&s, | Sdehepesti onpateddnddhes ?fageh@r yehocity, and
the desired r ﬁngge g% efobt@%pquﬁy %ggﬁog tate in ation. 30°In this
exanpl e, the &REBA&F a Veso1 Ut on Lt PRSI range, typically
30-40 cm 1% about 500 m and is, for exanple, an inductive transmitter,

whi ch scans the \Af@sell habowéfasglc%hsélep&rl@egtﬁgewn b% GANs el & both

forward and rever, m)verren&e’l;Ir correcgtions can be expedlen

carried out f%Pca 4F¥ ¢ eridht ® Egl %??c&ﬂ#@@éﬁ@@t °f.lt?eFEEPQ€Kﬁ¢@F The
posi tioni ng aecupadynghichtlanimeradoneced ba tdécd. way, provided there is
no slip, the wheel dianeter is constant, and with a resolution of 48 pul ses

per resolutionis. 4.8 cm_wth an angular of fset of 17.4
15 In Elgure 1, 100 denotes " a predetermlned area in the

form of a storage facility, Bl-B8 denote storage area
elements, T denotes a séparating wall, El and E2 denote
delivery inputs, Al and A2 denote dispatch ocutputs, S1-
S4 denote store routes, F1-F4 denote vehicles in the
20 form of forklift ttucksﬁ and,l01—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 lllustrated This uses the transmitted
sensor data to fix the" prec1se position of the
respective forklift truck F1-F4 in the store, and

30 transmits this to the forklift ' truck terminal. In
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.



5~ e¢m over a straight line novenent of 100 m This sensor device 10 thus
al l ows conti'nuous detection of the magnitude and of the angle of

increnental notion . vectors relating to the novenent of the1vZIfE8I28041. 10
Thus, in principle, once a reference point has been fixed, the current

| ocation of the forklift truck. Fl can bk +epresented ~ as a vector, which -
is a vector sumof the increnental notion vectors detected by the sensor
device 10. However, this results in a problem 15 in that the accuracy of

the current |qcahi Op Lg] Afd Ve Loyt ha -ref efance poihtydecreases: asi d he

nunber of detected Incremental notion vectors ifcreases, sipce each
det ecti on i ncroSsiR DSVPOLT SHSTERt 6PMF St e &Y SEE™A PPnFhe HREEt3%n error.
20 Thus, in this ' teneed| neby afiedrtre iofverhiom, itthe irsef ppeatieleosidi on. of
the vehicle F1, | i.Gal.ly . fix I ) £t det ey m ned
poi nts O1-04 v]aett%r%‘q%%g‘@teg?laeget 'Sc?%fl%ggggo@ féir:%g/%rt%ﬁ% \%lﬁi C 21 125
passes a cOrrespohdi nPtpoicRErentdy. trREsperai’Y ORNY4 J@9ESch88En &uch t hat
the probabilitietBinide espeebbyect VRN passi pgehdern ithehisglackThe current
position of the vehicle F1 in the 30 predeterm ned area 100 is thus _
detected by a vectorial addition of the detected increnental notion vectors
with respect tAdlt hethposifool Mact drrustk t Herpdnadat Laterasice gblhed on, and
this is refr.e%]hﬁo%&%wﬁ%twcak!:Mliﬁ@ntrddaéqusby; Jhirs nekesmbt opssiple to 35
avoi d the_problem’of decreéasi ng BOSI'[I on_finding accuracy, so that.
hi gh- accurtley {soeiicingn BRRS) | STAPReIE OB TV yETeaiaY FATRYEST -
centrinmetric rangeonlide 2mBEB 2(304the 10orAsl cantbetseen ffomll gume. 3, the
respective ref i : f er,eRc ri i ngul ar
1 b typi cal 1o Y B oy R e e e Bt S o e L e
two reflectivelibasom@e RPe¥ndehuEPnéR- e &l ke D HongPdR
rect angl e di ag@sdntentBhewleds uhanenbesthr icarbbed s ofikt tied tette t bEfpiment s 01- 04
such that ;the' _vehi F1 VESH PHAn; rpe t he at.th me tine,
the stri plitss s%oaaﬁ%eglugf mks)glr)l,sg%? 10 ntllﬁreé%tev\ggﬁggeer r}géegé%éqggl,?%Tg?ﬁﬁhi ch are
at a main di staHdaed FPEfr onld® aRBEREr LA nUPARLe c4bE FHRCKEDORH nHR®s of the
ref erence posiddtibaalee ofetaensnetidyamy alamtralgcbheuténe profile of the
intensity of the |aser beanms ST1, ST2 reflected fromthe respective 15
measurement strip MS. Figure 3 shows an illustration of a nmeasurenment strip
in order to eXjimdigrl hévagtbimt i énf iS4y 8f SForésperRIIANE et e BHEY  posi tion
of the vebigcl (—},,r@,nq)yzQ,algyi Qur gx4m§h@'yvs an illustration of |aser signals,
which are reflected fromthe nmeasurenent strip, as. a function of:- tine for
two different through-nmovernent angles. In Figures 3 and 4, ALl, AL2 and
ALI', AL2' dersteraze sefingeadspaehsvetredhd rbaserodeahtoSTPrafro8T2aon t he
.measurement s{if igh; y denotes an angle, t denotes the tine, ~t denotes a
time difference,” 'SL1, SL2 and SL1', SL2' denotes signal profiles of the
reflected intensity for the | aser beans ST1 and ST2, ML,. M2 and ML', M2
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 denote mnima in the signal profiles of the reflected intensity for ST1
and ST2, and to denotes a reference tine. On the assunption that the.
forklift truck F1 noves 35 under the measurement stri p M5 at TQg'FEB 04! es
to-the longitudinal direction of the latter (a - 0), the scanning paths of
the | aser beans ST1. and ST2 are the pths denoted by AL1l, AL2. The
correspondi ng signal 1 2 FEB 2004 - 11 profiles of the reflected
intensity for the | aser beans ST1 and ST2 are SL1 and SL2 |n Figure 4. As

can be seen, Etgﬁrgaz ther 8eh§tQ%I RQ%E %JQ% ?ggﬁ$| B ?@hdl frf erence O

bet ween SL1 and the assu on 't Uck 'F1 does
not pass undefiffrd n@a‘—suﬁéﬁenﬁ’o%l’ﬂ'rfi p NS O4t ‘Pﬁlgl‘ﬁheangleéélﬂ@ tofe It t udi nal

direction of therdgd tefci1hat dss sh@w&asznamguﬁ@tl O)D ddtagannideg-pat hs of

t he | aser beams 0 ST1 d ST2 W AL2'
cor r espondi ng”&f & %ﬁl‘bero l?%%n%lf ?’ﬁ%a'r egpeéggd@nt er{‘sm‘[ey Ifeofrle’ﬁq:ewl aser
beans ST1 landa&F2 slemshls, add,Sland | h2 Fidggosed.a Aficsh bedsemtondn this

case, there l§a§epha§@l§@l f.{:eé)éeé\:ﬁ\}erﬁ/ digrfiergre et fgloveen Hik'scl5 and
SL2'. Figure 5 (ihows an i hfstratlon of a msasure nt strip in order to
e

expl ain the pfBteds BFWt erfhifn FEEMry LERPEECIREYR cbr Sgﬂaf‘%sofa t he
reference poi itrss 2énsiet etenived Zlomenhéerrasuiedotommstdr,, ant 303, t4,.

td~ and td2 |ge%g@ STl nﬁ@t:ﬁﬁ{%&gf@%?% it@s well as the strip

geonetry a I n accordance | om ng equation: 2 5, x =
a(211 + 23td2 -tdl -td2 (1) tl+t2-t3-t4 The y-coordinate. is obtained from
b(-2t1 +tdIThédZ)ol(13)ua@ ttletdt3) uSds Tlﬁﬁeal‘tgda@npaeC%lf behebtmimad fftr om a =

ar ccos b( tl +£gckt3f?l+t4t %x%)lggntllnt%no'g de%all how,. in this
embodiment of the invention, the position of each of
the forklift trucks F1-F4 is determined continuously in

15 the storage facility 100.

The first sensor device 10 in the forklift truck F1
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  linearly. 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 rahge, 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 ciréumference. '



1 2:FEB 2004 - 12 A typical store managenent operation will be described
inthe following text. with reference to a sinple exanple. 5 Tmeptgrzbd,'ift
trucks F1-F4 first of all register with the central conputer via therr
transmtting/receiving unit 30. The driver is then requested to drive to a
first neasurement strip or to enter hirsScorrent position as the first
reference position directly. at' 20 the termnal. The central conputer then
continues to calculate the current position on the basis of the transmtted

measur enment daha Faeﬂtlbﬁiiﬁ@r&&c@ﬂw alhidevicee 1R, aandeweansii ghiien of the
cal cul ated curren it t, i El1-EF4. 15 Let

ositign _at the respective rklift truck
us now assume“fHat P Oj"'bgegcéﬁﬁgevxﬁﬁcﬁoi r?\(;ép(/eécfngolw ggé‘i ﬁlé‘léglﬁ%fafer%sat t he
del i very inputoEdtand, staxd ngriith ag arésekutsitoor eofos#8 i aprlisest heest ore area
el enent B7 at .Lhe)di$pRteh Qul pyit 2. w20 The drydilaif o relsuek offl 1i7s 4sel ect ed
to do this by central conputer, since it is the cl %sest to the delivery.
i nput E1l. Thecher RVEFtatFhedd gt tlins ABYeReRh. 9% H@C%d8Y i very i nput E1 and
picks up the itemon its forks, with this 25 being detected by the
correspondi ng,strai_n_gaug nso .ih e, ' the t..t.hat the
i tem has beenTgilékgﬁn%Bri geg%éaﬁgd@bggt %é%‘g%t %%f@lbnourép%t e{eq:\%cé%& e -
transm tting/ Pécehei ngguhRtede aanf it td§ SNgL8dOE hdRrerem e FloMatire truck F1
then noves al gRgtbhe Stelz213Q riuit enSlmokembat diofectionvehithe dilspatch

output Al, with its jposition. wth respect t first, ref n oi nt
bei ng det ?a%t egp‘é{fi tHe PFae-"Rwen %ﬁégaéseése%%%%ﬁgi rﬁéléﬁte ﬁ%g chggglr beans
S1, S2 interadtixedth thee ¢rezantenteratsion L Mh¢ oéarkdifhetsuchndla new

rﬁferenﬁed?ﬁ Egin_n%éidsrég&feis@%%f@’a%h%_ GRRltbal, Qﬁmﬁtﬂ ek, al nfe@cte)gr @@ﬁcedwi_thh
the method described apove. After this tine, .the pasition,is. detected wit
reference to the hB® Jr’é‘f,’é?wt@elpof“ﬁ lon \veptars Zgﬁlﬁeggi% b § crossing

with the storeensote d82icehd0.f didkeiver, t thdk Eestliasihefet puablém,ves to
t he Storel§033§ t’aéc\’\’lnﬁ{ee é%c&wa}; 44 Of¥e tOuFRAGN IhemRIMt-HdeiQ2 passing

5 the poin aser beans "Sl, S2 interact wt t he asur nt

, S h'
strip MS | ocaft@d FRer £eLatensneRP et eFEFEE2P5F nt? s tBfice™ WAt h &&fi ned by
the central coepeteedi nirmemetdade mtion t Mecherhodndesssebed wHivpee. From

.this tine, tQ%cHO%E%EQEFbﬁ dRbechede M bt RieraReert Q st hRipk@chewd ef erence
point. Finally, the forkliftt

, the . truck F1 reaches the storage point, which is
i mredi ately i & fiphte BeLeRel M §FFCCh output A2. The itemis stored at the
i ntended point 15 there, and this is signaled to the central conputer. The

latter saves e Stong ORAA Olnddleedli NG ol NG RCC U Al 3l A08Haol nt
coor di nat es. us’ i principle, any store operation can be saved 20 and
recorded accuratfelrgncal Pesdghonheprtdseritelintenttilon hadtbet: irsdddi bed
above on the Basies og)rgﬂ-;e pgefey red exenphaideterhededemoini iGL-Tt
restricted tow&%%ﬁh H% %%QrQSe é%{ff%§'f&oawggn£9£9etKQHQ§Hié¥e‘%%ys-
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.



Even t hough, according to the above exanple, the position cal cul ati on was
‘carried out in the central conputer on the basis of the transmitted sensor
data, 30 this calculation can also be carried out in the midrdd&Bpder in
the vehicle. The invention is al so not {istricted to store vehicles, but
can al so be generalized to any desired stricted 35 areas. Furthernore,
the fixing of the reference points can be carried out not -only by neans of
t he described | aser 1 2 FEB 2004 - 14 system but by using any desired
non- cont act i ngsposnt benssensérsmwhiighrgcan the refpechices neafanegposi th at

| east two sigpalg;ndor, exanpl e dhaduetbvestFansust tey sq |ightadkanriers, etc.
Furthernore, nore 5 than two signals can al so be used for scanni ng purposes

. I b
in this case. SFRIRddFYPHFRLbhe F8F & enct itk iy 9™ a6t & 6t €F to the
rectangul ar sto0pcas dasicth biesls whochrelfdsctiwe 1@ reek| adt,i VR2 aeeds aand one
non-reflectiv r rectan i nder L the vehicle
moves. 1 nd acholarREEEar ot e Csrrond Che peeienipalieFa. one |
another,, in order to forman overall strip which is conposed of a nunber

of segnents, whkCheagasbndavestimd NS 1€f fpeidyaaraas sBithtaN®1-04

non-refl ective aﬁe%ﬁ%kon t.he éeggan e diqggnaggt T%E% k%aggrthgglarly :
advant ageous RRER (& ef2T eXEBHAF kit BXETRd82" s pEER "2 W dt L} nce, in
this case, thendiratghlhelsame griani, nddeofstrhe honsecafinedthwaneanesa dfal | s

g' ong theléFCEtﬁﬁgthvbo 2Qagéag®|@h§% ?Tr)]l,t h%]EI‘Zt,hEWHi%‘f}m ﬁ?éo%_ta(:§u{n%q_‘hf al so f
ecreases. |n_the above ex e o e referenc rking in .. formo
the rectangul 8+S5#RFp mﬂicggﬁﬁs ?Tho r%??%%??Vengngpgék éﬁfeOneQ%e

non-refl ecti veoaréanatengf hehe estfangnee~gicagbhah sarandegetnyimesalbysol uti on
I s advant ageouggy PEs blegel o let SEHE DI DY oEhe HeoO i fad 8iS, Ob £t hgyd ef erence
position and o tﬂe t hr ough- novenent angl e Qy _valuahlng the tinme profile
of the reflect8d®30 F$a%hsPLy  of Sthe r§if§ﬁ&it§. eF ot IRFPSRTYF
geonetri ess ar peastiremermssest @ls oisf.easi bl e, with, for exanple, only-a
nunerical solution being possible for determ ning the -coordi nates of the 35
reference position and the through=novenent angl e by evaluatiQ%€$he tinme
Ebly nore

profiles. of tHREIRER| SctSd@Vtntedn st atRENsOGnal SNEBTULEMER S|
conpl ex anal ythcabrgelkut itoen alxpaakei nghpossutlotaticl ZikEBg2004 a :

respective reference position of the vehicle, 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, SLi, SL2 and SL1',

SL2’ denotes signal profiles of the reflected intensity

for the laser beams ST and ST2, M1, M2 and M1/, M2’

30 denote minima in the signal profiles of the reflected
intensity for STl and ST2, and to 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 (a = 0°), the
scanning paths of the laser beams STl and ST2 are the
paths denoted by ALL, AL2. The corresponding signal



- 14 system but by using any desired non-contacting position sensors

* whi ch scan the reference marking with at |least two signals, for exanple
i nductive transmtters, light barriers, etc. Furthernore{ MHEES 204 han two
signals can al so be used for scanning purposes in this case. In addition,
the reference marking is not restrictedjta the rectangular strip as
described, which has two 10 reflective areas and one non-reflective area
along the rectangl e diagonal s, under which the vehicle noves. In fact, a
nunber of such sirips y..be pl.ace | ongsi de o anqQt her, . i rder to
form an over aﬂ”?oéltlrelpsp %It&ﬁ i‘%f%ﬁgsgea“g?“%ﬁ u%’ r q—’g]fe gggsﬁﬁnpg,gm\g\hi ch-
each have. tvweri5andf|s9& i ame afbas aand Grfe ionFigftecti vésarean abeng t he

rectangl e di agé)é}%l Sin T 8s | Safardi Ly ard hAdvarkageeus whennbheinef erence
mar ki ng exceeds_a specifilc w dth since, I's case, the straight-Iline

n.th
gradi ngs of tHelFRFRIGH INdcPerdeaRedh a"f‘rl‘i H%ong the rectangle. 20

di agonal s,5 so that the resol ution accuracy al so decreases. In the above

exanpl e of g1 efer gNCe RIKL NGkl enbNBoLRIMOl Lha T eEt A0OY! fbeStr P
whi ch has two ?efi'8cfive areas and one non-reflective area along the
rectangl e di agonal unden Bl Je3eaenssitutStadpri ¥SadtariageodsPyeposSible for

det erm ni ng tfge coondiBadesaDf di becteder eacenpogidtter afghaif ideto
through- movenpnt angl e, byy &valual i LIt LEB P11 Ofadehepghlect ed 30
intensity of THe Gi ghal s. Vever, "ot Rer et I'p geonetries are, Of course,
al so feasi®l eSThi tandf ofT2xanplle, loml ythe nupathscalrIddl ut P&R’ bei ASpossi bl e
for determ ni ggrgggpmrrgg nat:egnal theroi raf ergnce pasi t i@Flardetine

t hr ough=novenent angl e gy e%glq@%%gg the ti pr%fi#gs of Egﬁ,rgflected
intensity of thESRFHNAIECT orh& T RS ﬁﬁma@ cOnpl 8% Caniilyt FES

sol uti on al sosb2f ngnpdsgitbéed. Aslc2nFBB 26@64,- ih6 thAsglceskel, thare' AL2; |

AL2' Scanning.9f SThnhand SFETi BROGT i dfrafeeBa8SL At Pehwsbi; sT.1/
SL2' Si gnall5 profélsefz,of the reflected intensity for ST1 and ST2M.,
an . :

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, t3, te¢ 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 = al2¢1 + 2t2 —tdl —td2 (1)

tl+t2-t3-t4

The y-coordinate. is obtained from:

b(—2¢t1 +tdl —td2) (29
2(—£1+t3)

30
The angle o can be obtained from:

d(-t1 —t2 +t3 +t4

0 = arccos



M' M2, MU', Mnima in the signal profiles of the reflected intensity for ST1
and- ST2 as approprl at et oReference tine 12 Feb 2004 1. A nethod for.
detecting the position of a vehicle. (F1-F4) in a pr edet erhi2nfekB 480éa ( 100),
in particular in 5 a storage facility, conprising the follow ng steps:
detection of the magnitude and the anglie of increnental notion vectors
relating to the novenent of the .vehicle (F1-F4) by nmeans of a first sensor
devi ce (10); '10 automatic fixing of a respective reference position of the

Ve o e s H) e Bl Pl edeLel %Qﬁ%ﬁ?ﬁ oéeqatqz&q Wi high, thedpedat er i ned

area (100) wh icle -F4 asses a correspondi ng point
(OL-04); ~ 15 &md et ectald@Hanat hee¥tr rerfth pSSitErSACef the & el EPES(F1- F4)
in the predetggmped, area ' (100) by vectorial summation of the det ect ed

i ncrenental notion vectors 20 with respect to the position vector to the
current reference position; wherein 25 the automatic fixing of a respective
ref erence posthe offookltlie \tehicbe FUEFAF4)ingt ppledatl br menaatpsi migh( OL- 04)

is carried Ouﬁthc@%@@%lonxﬁmﬁﬁ%Qndn§?n@ﬁé1PefkﬁﬁsﬁLﬂtlﬁéVréﬁgbvﬂM@ ch
interacts in a non-contactin nmanner a resp Ctlve r ferenfe mar ki ng

th
(MB) at the 3BNEbr BEsporitf n ’p‘fﬁrntlfof 88) ISHUERTRYt FE pY Ut effi Aed area
(100): and thelfe*speméhmeresrﬂretr encerimpar kimg t(dvB)ertias: r dfilsectduareantd -

non- et eot ! veoareas, (Bs- /1% Pzrstymg@?gsénwepaesengnsae&geglgewtce (L1,

L2, 30) sinmultaneously scans means 0 east fwo ST1, ST2
W|th t he Edor Hi‘ﬁatt@é-‘m(lk‘aly) T*‘tﬁ EPreE Tk e?%‘ﬁ%‘ét%sFP?%n%I ttlﬁiée t .

calculate the current position on the basis of the
transmitted measurement data from the first central
device 10, and transmission of the calculated éurrent
position at the respective forklift trucks F1-F4.

15 .
Let us now assume that a job 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 odtput 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 F1 thus moves to the delivery
input El and picks up the item on its forks, with this e
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 unit, and 1is registered
there. The forklift truck Fl then moves along the store
30 route S1 in the direction of the dispatch output BAl,
with its poéition with respect to the first reference
point being detected all the time. When it passes the
point 01, the laser beams S1, S2 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 is detected with reference to the new =

reference point.



1 2-FEB 200 - 18 vehicle relative to a reference position of the reference
mar ki ng (MS) and, optionally, the throughnovenent angle (a) being

determ ned by evaluatlng the tine profile of the reflected 2 mpgngpfy of the
signals 5 (ST1, ST2). 2. The method as clained in claiml,characterized in
that the signal carriers (ST1, ST2) arelsilght beans, pref erably | aser
beans, or magnetic induction lines of 10 force . 3. The nethod as cl ai ned
inclaiml or 2, characterized in that the respective reference narking
(M5) has a rectangul ar. strip, which has two reflective 15 areas (Rl, R2)

and one non-Tgf| gebi vecareny (Dhyatano Jheer 620ake diagonal s sypder which

the vehicle ( alne 3, 20
characterlzedt¥%0¥h§i FHénF|ﬁ§ﬁt and/ érizegofnf §€ﬁséF°éévF€ét€1@4'Ll L2,
30) is fi ttedwltl@ré het vetib gt er {htlFdo )readh tHee peEmtod4as ool giawednign one of

claims 1 25 Char a(% er{:%gd}é{'%e Ve%ﬁg]%lau%i&tcexja'c{' rv‘vQ‘thOfth%

respectlve re?%?eﬁ% p05|t|on 0 arried
frequent|y suskashegnenie st 315 d@paéﬁéctéﬁéﬁcyamﬁH@wﬁﬁwtHﬁﬁQﬁﬁNQ@ted

fur r tent IOOS' t%@ﬂn@-ngst Bgcacktyain p@éfir'xéH‘ wlpeshdate XGAC GohpRitedetigr m ned 30
I m val ue

appar at us r cting the ion o hicle in a
predeternlneda%F%ﬁgaﬁﬁkaFF?c&ﬁﬁr %gadsﬁgFﬁﬁébgch PY9: %59Wn§h 85 a first
sensor devi cet{i€) fbe detsdtiong ishedepgriddidel @ndreherameg etof tinecr ement al
mot i on veﬁgorﬁe&eigﬁéfghgé)égy%tnnvenent of the vehicle (F1-F4); 1 2 FEB

2009 -
Finally, the forklift truck Fl1 reaches the storage
point, which is immediately in front of the dispatch
output A2. The item is stored at the intended point
15 thereh 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 exémplary_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
cémputer 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



a fixing device (L1, L2; M) for automatically fixing a respective
“reference position of the vehicle (F1-F4) at predetern ned poj 5 1-04)
within the predetermned 5 area (|100) whenever the vehicle (kk% ‘ﬁhsses a
correspondi ng point (OL-04) passes a correspondi ng point ~(OLl-04); and a
detection device (20)' for detecting thet current 10. position of the
vehicle (F1-F4) in the predeterm ned area (100) by vectorial addition of
the detected increnmental notion vectors with respect to the position vector

of the currenf,Lelgr enggePOFiti Qi ei edhed | XhoW- e 10kl L2:
M5) has a seco%d sehsor devi ge (Lll,njgfLZ\;,m%!B V\:hilCh interacts in ity

. S§ ) a
non- cont act i nBCFRRHER FERFCES rEF et el nif (MSPCCaMae "Fediddt i ve 20
correspondi ngapoi nlL.e§84- 04)wan t heigridie , pr edeter nexeadp e ea i(nA@)tiviehe
respective referen i Ng. ) reflective P | ecti ve areas
(R1, R2; D; ggﬁgiﬁ%%%’ecgﬁg@en@l'g:ﬁi’ce&l({'l,%EgFH%Tgfés’ dgns?ir\géned such
"that it can tban tve &gpRE iGAN radfser Ofc&Shr kPRgSTNB)LIRT RHAPAFESUs| y by
means of two shopris £83d. ST2) in which case the coordinates (x,. y) of the
reference 30 position of the vehicle relative to a reference position of
the reference marking (MS) and, optionally, the through-novenent angle (a)
can be det er nineddByteonl uthe epfendneet maskprofis enof It piafesctted

intensity of the siepedsgIRKL, s€F2b- 35 Testr@pappar ahushash4d aivied in
claim 6, charactgrl zed in_that tge signal carriers (ST1,. S %?qgarg}l i ght
beans, 0., FELSCEERVO0BEC2S 230 pPRT PARTTF S Ve SRR grféts ¢ :
i nduction |inescoénfbecdiagondhe appiaratwsices tdieaivedd dle clovies.6 Ior 7, 5
characterizedeipet hat fhgcresechicte Jafigjenes B 'méd\@w@%i@e
rect angul ar Stl‘lep,’ whj ch ﬁgs t Wo ‘rceflectl?)\r/se a?eas §?1, %é&\n one - -
non-ref | ect i ven&r BBOERFT al BhPIIRF e tiQAG 8ndPYGEHET ST i G t he
vehi cl e (Fl- Fépmpow¥ed. of0 a9.nulbe rapfarsafouenas, c Wained eachomavef todains 6 to
8, characferi ' t P8t oRENOR-HEM &8 0 ardal allety 3Re 1S
fitted t??heE\%g%{agng?Fi%%%.é onieTHOR-TeLtectiven areanaiong e
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.



15 10. The apparatus as clainmed in one of clains 6 to 9, characterized in

t hat- the fixing device (L1, L2; MS) is designed such that the aup orEs bips
fixing of a respective ref erence position of the vehicle (F1-F4) is carried
out frequently such that the statistical discrepancy 20 between the
detected current' position and the actuab position is not greater than a
predetermned limt value. 11. A store managenent nethod using the nethod
as 25 clained in at |least one of clainms 1 to 5, having the ,foll ow ng
steps: provisikQpgis guggﬁgégg%g§g§ ehky andsefua, er of store vehicles
for carrying out 'storagée and/ or “30 rel ocafion and/or renoval procedures for
goods; and saving of at |east one of the follow ng paraneters for the

st orage and/ ometgbacaindonapel sl effy alle pEOCRMHI €5¢ SLOLLIPOSLEI @n, tine

of storage an@ég Cign ocgtiﬁig ) léH;né%UD%§ tyEg o&agg)égia.storage

dur ati on. ZTD L T ASTOr€ ||u||agcur;||L systemusSiNng t he
appar at us s @Itairﬁrél ﬁﬁcaﬂlnaaq@s(m@lhfaélﬁu goBet man@gement Mmethwdst or age

facility and gn@ugggﬁe@f store vehicles for 5 carrying out the storage
and/ or relocafion and/or ' renoval procedures for goods; and a nenory
device. for saving at |east one of the follow ng paraneters relating to the
storage and/or 10 relocation and/or renoval procedures; store position,

time of stora ng&o i or renoval, type of goods, storage
?ﬁs@ BrORE FRROGEH | DMERAY;

durati on. AY. AL{T.A3..As% A3aS. A U A{r. A F,.A(. A9 . AYU. A
&.A(.A(_A%Q AyuY AE_AsEL _AF2 AR\ bt 1 A
: 100 Predetermlned area, storage facility
-B1-B8 Storage area elements
T _ : Separatihg_wall
El, E2 Delivery inputs
Al, A2 ' Dispatch outputs
S1-S4 | 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,5L2 First{.second laser device
ST1,. ST2 First, second laser beam
10 First éensor device
20 | Microcomputer
30 Transmitting/receiving unit
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(F1-F4) by means of a first sensor device (10);

10
- 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

detection of the current position of the wvehicle
(F1-F4) in the predetermined area (100) by vectorial
summation of the detected incremental motion vectors:
20 with respect to the position vector to the cufreht
reference position; '

wherein

25 the automatic f1x1ng of a respectlve reference position
of the wvehicle (F1-F4) at predetermined p01nts (01~-04)
is carried out by means of a second sensor device (L1,
L2; MS), which interacts in a non;contacting manner
with a respective reference marking (MS) at - the

30 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
35 the second sensing device (L1, L2, 30)
gsimultaneocusly scans by means of at least two
signals (ST1l, ST2), with the coordinates (x, V)

- of the reference position of the

e
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10 force.

3. The method as claimed in <claim 1l or 2,
characterized in that the respective reference marking
(MS) has a rectanéular strip, which has two reflective -

15 areas (R1l, R2) and one non-reflective -area (D) along
the rectangle diagonals, &nder 'which the wvehicle
(F1-F4) moves.

4. The method as claimed in claim 1, 2 or 3,

20 characterized in that the first and/or second sensor
device (10; L1, L2, 30) is fitted to the vehicle (F1-
F4) .

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

6. An apparatus for detecting the position of a
vehicle in a predetermined area, in particular in a
storage facility, having:
35
a first sensor device (10) for detecting the magnitude
" and the angle of incremental motion vectors relating to
the movement of the vehicle (F1-F4);
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a detection device (20) for detecting the current

10. positien of the vehicle (F1-F4) in the predetermined
area (100) by vectorial addition of the detected
increméntal motion vectors with respect to the posiﬁion
vector of the current reference position;

15 wherein

the fixing device (L1, L1L2; MS) has a second sensor
device (L1, -L2; MS) which interacts in a non-contacting
manner with a reference marking (MS) at the respective

20 corresponding point (01-04) within the predetermined
area (100);

the respective reference marking (MS) has reflective
and non-reflective areas (Rl, R2; D); and
25
the second sensor device (L1, L2; MS) is designed such
‘that it can scan the respective reference marking (MS)
simultaneously by means of two signals (STl, ST2) in
which case the coordinates (x, y) of the reference
30 position of the vehicle relative to a «reference
position of the reference marking (MS) and, optionally,
the through-movement angle (a) can be determined by
evaluating‘the time profile of the reflected intensity
of the signals (ST1l, ST2).
35 '
7. The apparatus as claimed in claim 6, characterized
in that the signal carriers (ST1, ST2) are light beams,
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' designed such that the automatic fixing of a respective
reference position of the vehicle (F1-F4) is -carried
out frequently such that the statistical discrepancy

20 Dbetween the detected current position and the actual

' position is not greater than a predetermined limit
value.

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

provision of a storage facility and of a number of
store vehicles for carrying out storage and/or

30 relocation and/or removal procedures for goods; and

saving of at least one of the following parameters for

the storage and/or relocation and/or removal

procedures: store position, time of storage and/or
35 relocation and/or removal, type of goods, storage
' " duration. '
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a storage facility and a number of store vehicles for
carrying out the storage and/or relocation and/or

removal procedures for goods; and

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'relocétion and/or removal, type
of goods, storage duration.



