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The invention relates tu o system for determining the location of obiects over a fimited
area.

Ghe essential task when managing fleats is determining the location of the vehidles
particularly also during their stay in a8 support centra such as a depot or garage, Only
when the exact position of sach vehicle is known can measures such as fuelling,
matntanance or repair work, as well as departures, be sfficiently carried out.

Knowsn focalization determination systems use electromagnetic waves, sound or aptina!
maethods to determing the position.

One sxample of the use of electromagnetic waves are radar systems, Radar devices emit
a primary signal and recejve the acho, also referred to as the secondary signal. In this
way it is possible not only to detect reflective targets but also to identity when, for
instance, the secondary signal has g unigue identifier by means of modulation. Such
targels, also referved to as transponder tags, can b configured as active or passive
franspoiders,

Passive transponders obitain their energy from the electromagnetic field of the
transmitter, which is why their range is relatively small. However active transponders
have g separate power supply (&.4. hattery), with the aid of which the modulated
secondary sfunal can be registersd over a larger distance,

One further oplion is the use of the secondary radar principle. Mere, aside from fixed
radar base stations, the objects tn be identified are also provided with mabile radsr
modules, The radar base statlons now communicate with the mobiie radar modules by
way of synchronised frequency-muoduiated continuous wave (FMOW) frequerncy ramps for

jnstances:

This means that the position determination can now take place and that all objects are



provided with transponders and each parking place is monitored with a separate
trapsmif-recaive system, known 83 readers. The effort involved in this is significant
however and the flaxibility of the system is minimal since anly defined parking places are
registerad,

A more efficient method of position determination uses what Is known as the iateration
principle, in which the distances from at least three transmitters with a known position
are ascertained by way of propagation tme measurement of electromagnetic signals and
the position of the object is determined therafrom. In particular what are known as

sateliite navigation systems (GPS, Glonass, Galileo) are known for this,

The use of this method presupposes the unhindsred propagation of the slectremagnetic
signals. Thiz iz not the case however in significantly reflective environments such as in
depols or garages, 8o that the reliabie use of these systems is not ensurad thers.

Document US 2002/089434 Al describes a systeny for determining the location of
vehicles, pallets or persons,

The object underlying the invention is therefore to specify a rolinble method for
determining the location of obiects pver 3 limited area.

in accordance with the invention this obiect is schisved with a method according (o claim
1 e

The inventive system for determining the location of obiests permits a rabust and unigue
position determination with minimat offort

Advantagsous embodiments emerge from the subclaims.

The invention is explained in more detall on the basis of an sxemplary embodiment
shown in the figures, in which, by way of exampie;

Fig. 1 shows the exemplary arrangemant of positioning surfaces and objects,
Fig. 2 shows the sxemplary localization of vehicles,

Fig. 1 shows by way of example the arrangement of parking lanes as positioning surfaces
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P1, P2, P3, R4, P, In each case a number of vehicles B, F2, F3 can be parked on the
parking lanes, which can be located on the premises of a logistics company for instance,
Fach parking lane has a defined arrival area B1, £2, B3, B4, &5 and o departure grea Al,
A2, A3, A4, A5, sach of which is provided with a transponder T,

The front of each vehicle Fi, £, F3 is provided with 3 reader R and the resr of sach
vehicle with a transponder T,

Readers R and transponders T are based on the RFID (Radio Fregusncy Identification}
pringiple known from the pror art,

The invantion is however not restricted to this technology, and the secondary radar
principle could also be used for instancs and thus, aside from jdentifying the transponder
T, a distance could slso be determined for instance. By measuring the distance betwaen
the reader B and transponder T, the localization atcuracy of the inventive system could
sdvantageousiy also be increased,

It would alsp be conceivable 1o provide the readers R with an additionat position
detarmination unit iy accordance with the lateration principle, in order thus to be able to
perform a (rough} position determination outside of the predetermined parking lanes for
instance.

One example of RFID systems are the systems according to 150 18000-1 .

The mode of operation of the nventive system is explained in more detail on the basis of
PGS

The vehicles F1, F2, F3 1o be located park on the premises exclusively on parking lanes,
as positioning surfaces P1, B2, B3, P4, PE, specific thereto.

When antering a specific parking lane, the reader R on the front of the vehicle FI, F3, £3
registers the transponder T assigned to the respective arrival area B, B2, B3, E4, Eb and
stores its identifier. By means of the unique assignmaent of the transponder T o the
arrival areas, the information relating to which parking Isnes are used gs positioning
surfaces P1, P2, B3, P4, PS5 for the vehicle is now available in the vehicle.

The vehicle now drives forwards on the parking lane until it either reaches the departure
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arca Al, A2, A3, A4, AL or anather vehicle which is already parked there.

It both cases the reader R of the vehicle registers the previously focated transponder T,
which is either assigned to the departure area, if it is the first parked vehicle Bl inthis
parking lane P, or identifies & further already parked vehidie,

Qn accotut of the information relsting to the parking lanes P1, P, B3, P4, P5 collected
by way of the readers, the arvival and departure areas B, B2, B3, B4, BY, A}, AZ, A3,
Ad, AS and the adiacent vehicles, the unique position of all vehicles can now be
defermined in 8 central processing unit SRY,

Therefore it is imimediately apparent from the data registered by the associated reader R
for instance that the third vebicle F3 has passed through the arrival area £1 of the first
parking lane P1 and is therefore located on this parking lane PL. Furthermore, the second
vehicla F2 is registered as a Trontmost vehicle in the row on this parking lane by way of
the associated transponder T,

By linking the data registerad by the readers R of gl vehiclas F1, 3, F3 in s central
processing unit SRY, the position of the third vehicls F3 can now also be determined ag
third vahicle by the row on the first parking fans P1.

Ta this end the readers R send their registersd data via a2 wireless Hink (o the central
processing unit SRV by which the data is prepared, linked to information relating to the
vehicles B, F2 B3 and displaved,

whareby sach vehicle display comprises a vehicle identity FID 1, FIDR 2, FID 3, and
information relating to the vehicle lengths L, L2, L3, the vehicle positions P1, R, B3 and
relating to the nformation registered on the fronts of the vehicles FIF, E2F, F3F, and the
teansponder H1F, M3F, M3F located st the rear of the vehicle,

The Inventive system for determining the location of objects thus permits a robust,
wnique positton determination with minimal effort.

The usein vehicles in garages or on the premises of transport comparnies s particularly
advantageous, it is however also conceivable to use the system to determine the location

of other objects, such as, for instance containers in ports of embarkation, rail vehicles in



switching stations s,
In such cases i would also be expedient to attach readers B and transpondars T on
several sides of the objects, thereby permitting a two- or three-dimensions! position

datermination,

List of reference characters

By, P2, R3, P4, PE positioning siurfaces
1, F2, B3 vehicles

El, 82, B3, B4, E5 arrival areas

&L, A2, A3, A, AR departure areas
FID 1, FID 2, FID 3 vehicle identities
L1, 12, L3 vehidle fengths

Fl, P2, PR3 vehicle positions
FLE, F2F, E3F vehicle fronts

HIF, H3F, H3F

SRV canteal processing unit
T transponder

R reader



Szabadalml igénvpontok

1. Reruiszer targyak helvének meghatdrozasara egy korldtozott terifieten addvevdk
és a helyszinen talathato adoveviket érzékeld olvasdeszkdzdk segitségdvel, arzal
jellemseve, hogy a tevillet eisﬁire meghatémmtt paxicmﬁéwsé teriiateket (P, P2, B3, P4,
oldalan legalabb egy oivaw&sxksmi {R} &5 iegaiabb egy ma:@ik aidaiars %egaiahts By
adovevbvel {T) rendslkeznek, mindegyik pozicionalast tertlethar (P1, P3, B3, P4, P5)
tartezik egy behajtdst teriilet (B1, B3, B3, B4, EB) €5 eqgy kihaitdsi teriilet (AL, AZ, A3,
A4, A5}, a behajtast- &g kihaitdsi tertlet legaldbb egy-eqy addveavdvel {T) van slidtva, ég
Az olvasdeszkBzdk (R} Gssze vannak kitve egy korponti szamitdgépes eqysdggel (SR,
&5 3 kazponti szamitagepes soyseg (SRY) az olvasdeszhdzik (R} atvitt adataibdl
meghatarozzs a targyak (F1, F2, F3) halyét & poziciondlasi terbleten (PL, P2, P3, P4, PS).

2 Az 1. igénypont sxerinti rendszer, azzal jellemeazve, hogy @ poriciondldsi terilletak
(P, P2, P3, P4, PS5} hossrikas kislakitdstak, ahol 1obb tédegy (F1, F2, F3) egyméds magdtt
sorban elrendezhetd, &s a targyak aldl egy olvasdeszkdzzel (R} és hatul gy adévevivel
rendethaznek,

3 A 3. génypont srerintl rendszer, azzal jullemezve, hogy 2 Wrgvak gépidrmivak
{F1, F2, F3) és a pozicionaldst terlletek (P1, B3, P3, P4, B5) parkoldsdvként vannak
kialakitva.

4. Az L~ 3. wénypontok agyike szerinti rendszer, azzal jellemerve, hogy az
olvasdeszkOz8k (R} €8 sz adovevok (1) RFID-given miikddnek.

5. Az 1«4, éqéﬁymrﬁak egy';ke szerinti rendszer, arzal jeii&mpzwa, hog\; &z

tartaimarnak,
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