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and which is also subject matter of US patent 4 328 545. However, in that
case beacons are provided in The invention is related to a method of
navigating  the fixed positions for emitting light individually coded an
automated guided vehicle.                       such that a receiver on the
truck can Identify the In industry there is an Increased use of automated
5   beacon emitting the light signal. guided vehicles in transporting goods
and material    DE-A-3 305 119 discloses a positioning system between
different stations in storing premises and  utilizing a rotating beam
device. Angles between the workshops. Then, the trucks are controlled
automatic  vehicle, In this case a ship, and reflectors on the shore cally
along predetermined paths between the various  which are known and either
provided with means for stations. In a reliable method of the truck
steering the   10  transmitting automatically the identity thereof or being
truck control system detects a cable loop arranged  possible to identify by
the crew of the ship are used within or on the floor, or a painted loop on
the floor.  to determine the position of the ship. Such a control system is
very reliable and simple to  US-A4 533 918 discloses a device for improving
use but the conditions in the premises where the  radar supported
navigation. Signals received from the trucks are being used, are not always
such that it is  15  radar equipment on board are compared with signals
suitable to use a control loop within oron thefloor, and  stored of known
targets such as topological features, in addition to this the system
suffers from the no little  Isolated buildings, buoys and the like.
drawbackthatthe truck movement is limited strictly to  As far as the
inventor of the present invention the paths defined by the control loop,
and that these  knows, prior art systems for free navigation of auto- paths
cannoteasily be altered because they are per-  20  mated guided trucks are
based on thefactthatthe sig- manent installations.
nals received by the truck to be used for calculation Accordingly, systems
of navigating automated   of the current position of the truck, are
specific to the guided trucks have been developed wherein the truck  points
from which they originate, and can be used to movement is not restricted to
a permanently arranged  identify these points. This isa limitation of the
prior art control loop, the truck being provided with apparatus   25
systems, and the object of the invention is to make continuously defining
its current position in relation to  possible the use of simple and
inexpensive reflectors fixed objects in the premises through which the
truck  providing thesignalafromthefixed points in thespace is moving. The
present invention is related to this type  without the necessity of coding
these signals for iden- of navigation system and accordingly concerns a
tifying purposes. At the same time it will be possible method of navigating
a vehicle moving generally in  30  to determine the position even if some
of the fixed one plane in which a calculation ofthe currentpositlon  points
are temporarily hidden or there are reflections and direction of the
vehicle is effected by measuring  not associated with the system. the
angles in said plane from a reference point on the  For this object the
method according to the inven vehicle to fixed positions In relation to a
reference  tion has been given the characteristics appearing direction on
the vehicle.                     35  from claim 1. In a prior art system
for free navigation of auto-  In order to explain the invention in more
detail mated guided vehicles a laser beam is used detecting  reference is
made to the accompanying drawings, in reflectors fixedly arranged in the
premises where the  which rbuck is moving. This system is called TURTLE and
is  FIG 1 is a plan view of premises through which an described in the FMS
Magazine. July 1983, pp 232-  40  automated guided truck is to navigate by
appling 236. itis based on the factthat the truckfor each post-  the method
according to the invention, tion to be determined "sees" a number of
fixedly       FIG 2 is aside view of the truck, arranged reflectors in the
premises and that these ref-  FIG 3 is a horizontal sectional view of the
truck in lectors can be identified, which is effected by the opt-  FIG 2
taken along line III-III cal  signal emitted from each of the reflectors,
being   45  FIG 4 is diagrammaticsideviewoftheopticalsys- coded. This is
done by the laser beam emitted from    tem for emitting a scanning laser
beam, thetruckscanningover [err] and,whenpassingaref-         FIG 5 Is a
geometrical figure for calculating the lector, generating a bar coded
reflected signal.      position and direction of the vehicle from the
Another prior art system described in Journal of   angles to three fixed
reference points, Dynamic Systems, Measurement, and Control Vol.  50    FIG
6 is a block diagram of an electronic system 105, September 1983, pp
152-155 Is based on a type    forworking the method according tothe
invention of position calculation similar to the TURTLE-system,  FIG 7 is a
more detailed blockdiagram of the elec- but using instead of laser light
ultra sound for locating  tronic system arranged on the truck and
identifying the fixed positions in the space. From  FIG 8 is a diagrammatic
front view of a detector each fixed position a sound signal is then emitted
hav-  55  suitable for use in the system to ing a predetermined frequency
unique to the actual  FIG 9 is a diagrammatic plan view illustrating the
position. The latter system is similar to the system  scanning of a
reflector by use of the detector in described In Robotics Age, Mar/Apr
1983, pp 31-33     FIG 8, and 2   
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illustrating the signal obtained  In a mirror 24 to a mirror 25. The latter
mirror is sup- from the dector from the scanning according to  ported on a
rotatably mounted balance wheel 26 con- FIG 9.
nected over a drive belt to a drive motor 27 to be With reference to FIG 1
a possible path 10 is  rotated at a constant rotational speed of the order
of shown to be followed by an automated guided truck   5   2 or 3
revolutions per sec. The balance wheel is con- 11 by applying the method
according to the Invention.  nected to an angle meter 28 of very high
accuracy, or The path extends through a free space in the prem-  to a
device for measuring the period used by the lses limited by the walls  of
the premises and/or  balance wheel to rotate at a constant speed from a
objects existing therein, such as machines, storage  reference position to
a given position the angle posi- racks ortheike, here generallyindcated
with 12. The  10  tion of which is to be indicated. Such time measure- free
space through whichthetruck canmovedoes not    ment can be performed atvery
high reliably and by actually have to be limited by fixed objects or be
utilizing atsimplernd less expensive device than an enclosed by walls; the
apace for the truck movement  angle sensor of high accuracy. may be limited
to a certain area having a specific    When the laser beam hits a reflector
13 it is ref- shape and extension in the horizontal plane for other
lected back to the mirror 25 transmitting the reflected reasons. When
utilizing the method according to the  beam onto the mirror 24 from where
the reflected invention a plurality of reflectors 13 shall be mounted  beam
by suitable optics 29 is directed onto a detector in the motion space, the
reflectors being of the most  30 to be focused thereon. simple and
inexpensive type and are suitably made of  In FIG 5 the truck is shown in a
co-ordinate sys- reflecting tape, for instance of the type marketed by  20
tem, and in order to identify the position of the truck 3M Svenska AB
undertrademark SCOTCH UTE. The   in a given moment the co ordinates x and y
for the axis tape may be attached directly to walls or objects or  20 and
the angle [err] have to be determined. The angle may be mounted on located
vertically standing pins  [err] is the angle between the x-axis and a
vehicle refer- and having a diameter of about 20 mm. The tape  , ence line
L, usually the longitudinal axisofthevehice. should have some extension in
the vertical direction.  25  This determination can be done by utilizing
three fixed Behind the reflectors a dark background should be  points, i.e
by using three reflectors, which the truck arranged to make the reflectors
sharply outlined  "sees" from the actual position. On the basis of the
against the background.                           angles [err]  and [err]
between the sight lines from the On the truck an optical system 14 is
arranged for  reference point 20 of the truck to the three reflectors
emitting a laser beam scanning 360.Thetruck is con-  30  having the
co-ordinates [err]  and [err] and structed in a special way for the
mounting of the opti-  the reference line L, the position and direction of
the cal system. FIG 2 and FIG 3. Thus, it comprises a  truck can be
determined by applying conventional chassis 15 supporting on two uprights
or columns 16  trigonometry as previously known parse and as des- and two
flanges orwebs 17 the body 18 of the truck,  cribed in the above mentioned
publication Journal of leaving a gap 19 between the chassis and the body.
35  Dynamic Systems, Measurement, and Control, Sep- In this gap the optical
system 14 is mounted in such  tember 1983, Vol. 105/153. Thus, by
utilization of the a way that the flanges or webs 17 extend radially to
optical system on the truck the angles [err]  ,  are theverticalscan
movement axis 20. In that way there  measured and on the basis of these
angles the Is an almost unbroken area for the scanning laser  equation is
determined for those two circles which in beam around the axis 20 at a
level close to the floor  40  FIG 5 have been drawn through the three ponts
and or ground. Though the beam per se is harmless, a lot  the position of
the truck for calculating the position of people are of the opinion that
every laser beam,  and direction of the truck. Since this technique Is pre-
though being weak, is dangerous to the eyes. In the  viously known per se
these trigonometrical calcu- described arrangement the beam is far below
eye-le-  rations are not presented here. There Is, however, a vel, this
placing of the optical system providing also  45  substantial difference
between the system described the advantage that the body and the load
carried the-  here and those systems previously known and des- reon
atnooccasion screensthelaserbeam duringthe   cribed in the references
Initially reffered to the three scanning movement thereof, which Is not the
least  points needed for the calculations have not identified Important for
a secure and reliable navigation.   themselves by a coding. The truck can
see more fixed The body 18 of the truck may comprise suitable  50  points
than three and, thus, it is necessary to identify lifting means or other
load handling means and space  these points in one way or the other. for
electronic equipment, batteries etc.             The motion area with
reflectors and path are The optical system may In principle be arranged
stored in an electronic memory. The storing In the as is diagrammatically
shown in FIG 4. A laser    electronic memory can be done by using known
tech- generator 21 which may be a gas laser (He-Ne) for  55  nique. A
method which can be applied is the utilization visible light or a
semiconductor laser for IR-radiation,  of a CAD system, for instance
AutoCAD, which is a possibly pulsed, directs its beam towards a mirror 22
designing program by means of which any drawing which in turn directs the
beam through an opening 23  can be reproduced In a microcomputer. By using
this 3  
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area of FIG  a operator's console 32 with a keyboard to allow ten- 1 can be
programmed into a micro computer. To store  porary manual operations in the
program loaded. The the decided truck path the truck as an alternative to
computer 31 is connected through a communication storing via the AutoCAD
program can be driven along  system 34, FIG 6, for instance a wireless link
(radio said path and its position in relation to the reflectors   5   or
IR) to a micro computer 35 on each truck. be continuously stored In the
program. The positions  The computer 31 operates as a coordinator of of the
reflectors are determined by utilization of con-  several trucks in a
system and gives through the link ventional land surveying  technique, and
the      the necessary Information to the computer 35 on the measured
positions are stored in the program. As an  truck. The computer 35 can be a
micro computer of alternative the reflector positions can be located by  10
the type Motorola MC 68010, and it is connected to driving the truck along
a known path and be deter-  another micro computer 36 on the truck which
also mined by utilizing the optical system and a program  can be of the
type Motorola MC68010 receiving angle loaded in the computer system of the
truck.       measurement signals from the optical system 14 and Then, when
the truck shall automatically follow  processing these signals so as to
give to the computor the defined path, a truck position and direction must
15  35 information on the momentary position and direc- first be defined so
as to serve later as a base for iden-  tion of the truck by applying the
above mentioned titying subsequent positions and directions. This can
method. Then in the computer 35 a comparison with be done in different
ways. According to one method  the programmed data is made, and depending
on the the truck is placed in a predetermined position and in  resultof the
comparison control signals are sentto the a predetermined direction
initially defined. According  20  driving system 37 of the truckto provide
the correction to another method the position and direction are  of the
truck movement necessary to make the truck defined from three fixed points
at the time, assuming  move along the predetermined path. Also connected
that said points have certain identities, and this is  to the computer 35
is an appropriate sensor system repeated with reference to all fixed points
visible from  38 to stop the truck movement when a risk of collision the
truck in a given position. This results in a plurality  25  with persons or
objects arises. of positions and directions for each three points,   The
accuracy in the control of the truck can be which form the basis for the
calculation. The variance  substantially improved by utilizing a detector
of the of the obtained result Is calculated, and then the cal-  type
described in FIG 8. This detector is of a known culations are repeated with
another assumption as to  design and comprises two silicon photodlodes ind-
the identity of the points. When the assumption is  so  cated at 39A and
39B. Each of the diodes has a width found, which giving the least variance,
the points are  of the order of 100 [err] and the diodes are separated
identified.                                       by a gap 40 of the order
of 10 [err] The scanning of the As the truck is moving, consecutive
calculations  reflectors 13 In principle can be regarded as a projec- of
the truck position and direction are made In each  tion of the detector,
that is the two silicon diodes, on Individual position on the basis of the
angle measure-  35  the surface of the reflector. This is illustrated in
FIG 9. ments made by the apparatus 14 to the reflectors vie-  When the
projected image of the detector is entering Ible from the truck in the
actual position by guidance  the reflector in the direction of the arrow
41, one sill- of the obstacles programmed. Thus every new posi-  con diode
39A will first be In the area of the reflector tioning of the truck will be
based on information pre-  and then the otherone. Byaddingthesignalefromthe
viously obtained with regard to the truck position and   40  silicon diodes
with reversed polarity the detector will moving direction.
provide a signal as illustrated in FIG 10 where the hori- It should be
noted that in each truck position sev-  zontal axis defines the scanning
angle and the vertical eral determinations of the truck position and
direction  axis defines the signal from the detector. When the may be made
depending on how many reflectors that  Image of the diode 39A only is
projected on the reflec- are seen by the truck from the actual position.
Since  45  tor, the signal from the detector will rise to a largest the
reflectors are of a simple and Inexpensive nature  positive value so as to
decrease again to zero later and do not have to transmit a coded reflected
signal,  when the second diode starts to enter the reflector, as the
detectors can be set out generously whereby a  the signal provided by the
second diode is subtracted high accuracy in the calculation of position and
direc-  from the signal from thefirst diode. After that no signal tion can
be obtained.                        50  from the detector will be obtained
until the projection To work the method according to the invention by  of
said first diode moves from the surface of the ref- using the above
mentioned calculations a computer  lector, the signal from. said second
diode being emit- system constructed in principle according to FIG 6 is
ted from the detector. In other words, by this used. A controlling
stationary computer 31 which can  arrangement there is obtained a distinct
signal easy be common to many trucks, Is provided for program-  55  to
define, which means that the determination of the ming the motion area and
the desired paths in this  angle can be done at high accuracy with a corre-
area,for instance by using the above mentioned Auto-  sponding high
accuracy in the determination of the CAD program. The computer 31 is also
connected to  position and direction of the truck. 4 



7                   EP0238615B1                    8 The determination of
the position and direction by  culation means of position and direction and
accord- applying the above described method can be com-    Ing to which
vehicle movement is corrected, if the pleted with odometry, which means
that sensors on  actual position is not at said path characterized in that
the wheels and steering mechanism of the truck pro-  as said fixed points a
plurality of reflectors anony- vide signals representing the distance run
and the   5   mous but determined as to the position thereof are direction
of the existing movement, respectively, and  utilized for the navigation,
that the position for each of that these signals then are used for
calculating the  the points as well as existing sightobstacles between
change of the position and direction of the truck, to  the reference point
of the vehicle and the fixed points that it is possible to obtain, on the
basis thereof by cal-  is stored in an electronic memory, that the movement
culations executed in the computer 36, information on   10  of the vehicle
in said plane is initiated in a known pool- the actual position and
direction of the truck. The  tion and with a known direction so as to
identify the quantities hereby obtained then may be processed  fixed points
visible from the reference point in said together with those obtained by
applying the method  position, and that In each position and direction
ofthe according to the invention.                        vehicle during the
movement thereof information with By using quantities representing the
speed of the   15  regard to position and direction which is previously
truck and easily calculated by known methods, it is  obtained is utilized
to determine by guidance of the also possible to compensate for the truck
movement  position oftheobstaclesstored the identityof thefixed between the
measurements of the angles to the fixed  points visible from said reference
point in said posi- points. In other words, the truck is not immobilized
tion. during the measurements, and even if there is a slight  20  2. Method
according to claim 1, characterized in movement it does effect the
calculations of the posi-  that the storing of the position of the fixed
points is tion.                                              effected by
reproducing said plane with sight obsta- Means can be provided for manually
controlling  cles and the fixed points in said electronic memory. the
truck, for instance a control panel connected to the  3. Method according
to claim 2 characterized In truck through a cable.
25  that the reproducing is effected in a computer aided Some minor lateral
deviation between the path  design system for visual representation of said
plane followed by the truck on one occasion and the path fol-  with sight
obstacles and the fixed points, said pre- lowed in the same part of the
path on another occa-  determined path to be followed by the vehicle being
sion can be programmed providing an advantage as   included in the visual
representation. the truck in that case does not wear wheel tracks in  30
4. Method according to claim 1, characterized in the support (the floor)
during movement along an  that the deterrnination of the position of the
fixed unchanged path for a long time.                    points is effected
by driving the vehicle along a known Essential of the Invention is the
method In which  path while measuring the angles to the fixed points by the
postition and direction of movement of the truck is  utilizing the optical
system and the program controlled determined by utilizing a number of
reflectors provid-  35  computing and storing of the positions of the fixed
ing anonymous reflection signals. The practical    points in the electronic
memory. embodiment of the mechanical and electronical         5. Method
accoding to claim 1, characterized In means through which this method is
realized has    that the angles are determined by measuring the been
illustrated and described in the embodiment pre-  period for the movement
of the light beam scanning ferred at present but can be modified or
replaced by  40  horizontally at constant speed, from a reference point
other means than the one described here without   to a position where it
hits a reflector. departing from the scope of the appended claims.      6.
Method according to claim 1, characterized In that the reflected light beam
is detected by utilizing two photo detectors arranged side by side, the
out- Claims                                        45  puts of which are
added with reversed polarity and which are hit, one after the other, bythe
reflected light 1. Method of navigating a vehicle moving along a  beam.
predetermined in a plane in a motion space according  7. Method according
to claim 1, characterized In to which a determination of the actual
position and  that the light beam is emitted close to the plane of ve-
direction of the vehicle is provided by emitting from   50  hicle movement.
said vehicle a light beam scanning [err] horisontally,  8. Method according
to claim 1, characterized in receiving on said vehicle the beam when
reflected  thatthe vehicle during movementethereof is broughtto from fixed
points in said motion space, and by     a position in relation to a desired
path, which is dis- measuring the angles in a plane parallel to said plane
placed more or less towards one side or the other of of movement between
sight lines from a reference  55  the nominal path on successive tours
alongsaid path. point on the vehicle to said fixed points and a refer- ence
direction on the vehicle, at least three angles beeing used for a
trigonometric determination by cal- 
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the position and direction by  culation means of position and direction and
accord- applying the above described method can be corn-  ing to which
vehicle movement Is corrected, if the pleted with odometry, which means
that sensors on  actual position is notat said path characterized in that
the wheels and steering mechanism of the truck pro-  as said fixed points a
plurality of reflectors anony- vide signals representing the distance run
and the   5   mous but determined as to the position thereof are direction
of the existing movement, respectively, and  utilized for the navigation,
that the position for each of that these signals then are used for
calculating the  the points as well as existing sight obstacles between
change of the position and direction of the truck, to  the reference point
of the vehicle and the fixed points that It is possible to obtain, on the
basis thereof by cal-  is stored in an electronic memory, that the movement
culations executed In the computer 36, Information on  10  of the vehicle
in said plane is initiated in a known posi- the actual position and
direction of the truck. The  tion and with a known direction so as to
identify the quantities hereby obtained then may be processed  fixed points
visible from the reference point in said together with those obtained by
applying the method  position, and that in each position and direction of
the according to the invention.                       vehicle during the
movement thereof inform ation with By using quantities representing the
speed of the  15  regard to position and direction which is previously
truck and easily calculated by known methods, it is  obtained is utilized
to determine by guidance of the also possible to compensate for the truck
movement  position of the obstacles stored the Identity of the fixed
between the measurements of the angles to the fixed  points visible from
said reference point In said posi- points. in other words, the truck is not
immobilized  tion. during the measurements, and even if there is a slight
20  2. Method according to claim 1, characterized In movement It does
effect the calculations of the posi-  that the storing of the position of
the fixed points is tion.                                       effected by
reproducing said plane with sight obsta- Means can be provided for manually
controlling  cles and the fixed points in said electronic memory. the
truck, for instance a control panel connected to the  .3. Method according
to claim 2, characterized in truck through a cable.
25  that the reproducing is effected In a computer aided Some minor lateral
deviation between the path  design system for visual representation of said
plane followed by the truck on one occasion and the path fol-  with sight
obstacles and the fixed points, said pre- lowed In the same part of the
path on another occa-  determined path to be followed by the vehicle being
sion can be programmed providing an advantage as  included in the visual
representation. the truck in that case does not wear wheel tracks in  30
4. Method according to claim 1, characterized In the support (the floor)
during movement along an  that the determination of the position of the
fixed unchanged path for a long time.                   points is effected
by diving the vehicle along a known Essential of the Invention is the
method in which  path while measuring the angles to the fixed points by the
postition and direction of movement of the truck is  utilizing the optical
system and the program controlled determined by utilizing a number of
reflectors provid-  35  computing and storing of the positions of the fixed
ing anonymous reflection signals. The practical   points in the electronic
memory. embodiment of the mechanical and electronical        5. Method
accoding to claim 1, characterized in means through which this method is
realized has   that the angles are determined by measuring the been
illustrated and described In the embodiment pre-  period for the movement
of the light beam scanning ferred at present but can be modified or
replaced by  40  horizontally at constant speed, from a reference point
other means than the one described here without   to a position where it
hits a reflector. departing from the scope of the appended claims.     6.
Method according to claim 1, characterized In that the reflected light beam
is detected by utilizing two photo detectors arranged side by side, the
out- Claims                                       45  puts of which are
added with reversed polarity and which are hit, one after the other, by the
reflected light 1. Method of navigating a vehicle moving along a  beam.
predetermined In a plane in a motion space according  7. Method according
to claim 1, characterized in to which a determination of the actual
position and  that the light beam is emitted close to the plane of ye-
direction of the vehicle is provided by emitting from   50  hide movement.
said vehicle a light beam scanning [err] horisontally,  8. Method according
to claim 1, characterized in receiving on said vehicle the beam when
reflected  thatthe vehicle during movementethereof Is broughtto from fixed
points In said motion space, and by    a position in relation to a desired
path, which is dis- measuring the angles in a plane parallel to said plane
placed more or less towards one side or the other of of movement between
sight lines from a reference  55  the nominal path on successive tours
along said path. point on the vehicle to said fixed points and a refer-
ence direction on the vehicle, at least three angles beeing used for a
trigonometric determination by cal- 
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nen der fixen Punkte in dem elektrischen Speicher gemessen werden. 1.
Verfahren zur Lenkung sines Fahrzeuges, das    5. Verfahren nach Anspruch
1, dadurch gekenn- sich entang 'eines vorbestimrnten Weges In einer
zelchnet, daB die Winkel durch Messung der Bowe- Ebene In elnem
Bewegungsbereich bewegt, bei dem    5   gungszelt des horlontaliabtastenden
Uchtstrahis bet eine Bestimmung der jeweilgen Position und Rich-
konstanter Geschwhndigkelt von einem Bezugspunckt ung des Fahrzeuges
vorgesehen lat durch Ausstrah-  zu einer Position, wo er auf eoen Refiektor
auftritt, len sines horizontal urn 3600 abtastenden Uchtstrahts  bestimmt
wird. von besagtem Fahrzeug, durch Emplang des Strahls      6. Verfahren
nach Anspruch 1, dadurch gekenn- auf besagtem Fahrzeug, nach Reflektion an
fixen  10  zeichnet, daB die refiektierten Uchtstrahlen durch Punkten in
besagtem Bewegungsberelch und durch    Verwendung von zwel nebeneinander
angeordneten Messen der Winkel in diner Ebene parallel zu besag-
Photodetektoren eriaSt werden, wobel deren Aus- ter Ebene der Bewegung
zwlschen Sichtlinien von el-  gangssignale mit umgekehrter Polaritat
addiert wer- nem Referenzpunkt auf dem Fahrzeug zu besagten    den und die
elner nach dem anderen durch den fixen Punkten und einer Referenzrichtung
auf dem   15  refleitlerten Lichtstrahl beaufschlagt werden. Fehzezug,
wobel zumindest drel Winkel ffireine trigo-  7. Verfahren nach Anspruch 1,
dadurch gekenn- nometrische Bestimmung der Position und Richtung  zeichnet,
dal der Uchtstrahl nahe der Ebene der ducih eine Rechenelnrichtung
verwendetwerden und  Fahrzeugbewegung ausgestrahit wird. entsprechend dazu
die Fahrzeugbewegungo korrigiert    8. Verfahren nach Anspruch 1, dadurch
gekenn- wlrd, falls die jeweilge Position nicht auf besagtem   20
zelchnet, daS das Fahrzeug wahrend selner Bewe- Weg liegt, dadurch
gekennzeichnet, daB fur die Len-  gung in eine Position In Bezug auf den
gewflnschten kung ale beoagto fixe Punkte sine VisIzahi von ano-  Weg
gebracht wird, die mehr oder weniger zu der nymen, aber hinsichtlich ihrer
Position bestimmten  elnen oder anderen Seite des normalen Weges auf
Reteiktoren verwendet werden, dm1 die Position fMr  nachfolgenden Touren
entlang besagten Weges ver- leden der Punkte wle fOr vorhandene
Sichthinder-  25  setet lst. niese zwischen den Referenzpunktan des Fahzeu-
ges und den fixen Punkten In etnem elektronIschen Speicher eingegeben wird,
dms die Bewegung des    Revendications Faheeuges in besagter Ebene in einer
bekannten Position und mit einer bekannten Richtung begonnen   30  1.
Proodd6 de ontrle de d6placementdun v6hi- wird, um die von dem Referenzpunt
in besagterPosi-  cule se d6plagant Is long d'une trajectoire predetermfi-
tion sthtbaren fwen Punkte zu dentnizleren, und dam  n6e, dane un plan,
dans un espace de deplacement, in jder Position und Richtung des Fahrzeuges
wah-  suivant lequel on proode. a la d6tennmnatlon de la . rend
selnerB3ewegung ein Infhrmation in Bezug auf  position et de la direction
instantan6es du vhicule, Position unid Richtung die zuvor erhalten warden
ist,  35  en faisant 6mettre par ledit vhilcule, (pute r6fl6chir verwendet
wird, um durch Fihrung der Position der  contre des r6flectsurs), un
falsceau lumineux, sulvant gespeicherten Hindernesse die Identitit der
fixen  3600 at horizontalement, en recevant sur ledit v6hi- Punkte zu
bestfinmen, die won besagtem Referenz-  cule le falsceau r6116chl par des
points fixes, dans punkt in besagter Position sichtbar sind.         ledIt
espace de deplacement, et en mesurant les 2. Vierfahren nach Anspruch 1,
dadurch gekonn-  40  angles, dans un plan parallle audit plan de deplace-
zeichnet, dam6 die Speicheturng der Position der fixen  ment, entre des
lignes de vis6es partant dcun point de Puncts durch Reproduktion besagter
Ebene mit      r6f6rences iu sur le v6hicule et ailant auxdits points
Sichthindernissen und der fixen Punkte In besagtom  fixes et une direction
de ref6rence du v6hiculs, au elekironischen Speicher durchgeflhrt wird.
moins trois angles 6tant utiuis6s pour proceder a une 3. Verfahren nach
Anspruch 2, gekennzeichnet,  4   determination tigonom6tdque A lFaide de
moyens de dal die Reproduktion in computerunterstfitzten Des-  calcul de
position et de direction, et proced6 selon ign-Systemen fMr die visuelle
Darstellung besagter  lequsl on corrige e mouvementduvehicule, si la posi-
Ebene mit Sichthindemissen und der fixen Punkte   tion Instantan6e n'est
pas situfe sjr ladite trajectoire, durchgefMht wlid, wobel besagtbr
vorbestimmter    caracterise en ce qu'auxdits points fixes, une pluraIit6
Weg, der von dem Fahreug verfoigt werden soil, In  6o  de reflecteurs
anonymes, mais d6termin6s quant a der visuellen Darstefung oingeschlossen
ist.      leur position, sont ufflis6s pour is contr~le de depia- 4.
Verfahren nach Anspruch 1, dadurch gekenn-  cement, quo la position de
chacun des points ainsi zeichnet, das dle Bestimmung der Position der fixen
quo calle des obstacles visusls existants entre Is Punkte durch Verfahren
des Fahrzeuges entlang     point de r6f6rence du vbhicule et ies points
fixes est sines bekannten Weges durchgeflhrt wird, wahrend  55   miss en
memolre dans une m6moire 61ectroniqu6, le die Winkel zu den tixen
Punktelndurch Verwendung  deplacement du v6hicule dans ledit plan 6tant des
optischen Systems und der programmgesteuer-   commence en une position
connue etavecune direc- ton Berechnungen und Spelcherungen der Posltlo-
tion connue, de fagon A identifier les points fixes visl- 
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point de r6freeflo dans ladui.e positen, k-'   et qu'en chaque position
etdirection du vehlcem pen- dant son d6placement, rinformafifl concernant
la position et is direction, qui est obtenue au prealable, est u0llsee pour
determinef~r, par la localisation de la   5 position des obstacles mise en
m6mOire, idenlte des points fixes visibles depuls ledit point de reference
dans ladite position. 2. procd6 selon Is revendicaflon 1, caract6rls6 on ce
quo la misO en m6moire de la position des  10 points fixes est effectuee en
reproduisant ledit plan avec les obstacles visuebs at lee points fixes dans
ledite m6Moire eiectronique. 3. Procede selon la revendicaflon 2,
caraCt6rlsd en ce quo la reproduction est eftctues dans un sys-  15 teme de
conception assiste par ordinateur, conqu pour la repraserntatiofn visuelle
dudit plan. avec les obstacdes visuels et les points fixes, ladite
trajectolre predbrmrnin6e devant btre sulvie parle v6hicule 6tant induse
dans la representation visuelle.       20 K>      4. Proced6 selon la
revendlca0On 1, caracteris6 en ce quo la d6tenrminabon de la position des
points fixes est effectu6e par pilotage du vOhicule sulvant une trajectoire
connue tout on mesurant les angles aux points fixes per utllisation du
systeme optique et  25 le caloul contrOl6 par programme et en mettant en
memoire lea positions des points fixes dens la m6molre 6Iectronlque. 5.
Procede selon 1a revendication 1, caracterb6 on ce qua lee angles sont
d6termil6s par mesure de   30 la p6riode du d6placement du falsoesu
lumineux, en explorant horlzontalemeit & une vitesso constants, depuls un
point de trfOreice jusqu & uno position & laquelle il touche un reflectOur.
6. Proo6d6 solon la revendicatlon 1, caract6rls   35 ence queleftisceau
lumineuxTOfl1chi estd6tecte en utlisant deux photo-dOtecteums, disposes
cCoWA- vote, dont les signaux do sortie sont ajout~s avec un i  signe
oppose et qul sont touch6s, I'un aprbs l'autre, Aw     par le faisceau
lumineux r6fi6chl.            40 7. Proc6d6 selon la revondicaflon 1,
caract6rls6 en ce quo le falsceaU lumineux est emis pres du plan do
d6placement du v6hicule. 8. Proc6d6 salon ia revendication 1, caract6rlse
en co quo, lors de son d6placement, le vehicule est  45 plac6 dane une
position en relation avec une traJec- toire souhait6e, qui est d6placee
plus ou molns d'un cet ou de rautre de la trajectolre de consigne, lors des
passages sucoesslfs cur ladit0 trajsctirs. 5G0 655    


