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Description
FIELD OF THE INVENTION

[0001] The present invention relates to navigation
means, and more particularly to mobile navigation meth-
od and system.

BACKGROUND OF THE INVENTION

[0002] Generally, an electronic radar positioning proc-
ess is conducted by emitting an electromagnetic wave
from an emitter and calculating relative distance and
speed of a target object according information of a re-
flected electromagnetic wave, which is reflected from the
target object back to the emitter. In practice, not only the
target object but also other objects might reflect the elec-
tromagnetic wave. When the electromagnetically posi-
tioning process is performed in such an environment, de-
tection errors are likely to occur since more than one
reflected electromagnetic wave might be received. For
example, if the radar positioning is implemented with a
frequency-modulated continuous wave (FMCW), the
scattering behavior of objects might happen to form multi-
directional reflected waves, and different reflective paths
would result in a multi-path electromagnetic wave. In the
FMCW radar positioning method, electromagneticwaves
in different paths would show different distances, so the
multi-path electromagnetic wave would make the detec-
tion of the position of the target object unreliable.
[0003] USG6005511A and US6768456B1 each dis-
close a mobile navigation system for guiding a moving
vehicle toward a target zone wherein a respective elec-
tromagnetic wave reflector is installed on the vehicle and
sensing beams are emitted at one single point of time
and evaluated for determining the direction where the
vehicle will be guided to.

SUMMARY OF THE INVENTION

[0004] Therefore, the presentinvention provides a mo-
bile navigation system for precisely guiding a vehicle to-
ward a target zone.

[0005] Accordingtoan aspect of the presentinvention,
a mobile navigation system for guiding a vehicle toward
a target zone is defined in claim 1.

[0006] According to another aspect of the present in-
vention, a mobile navigation method for guiding a vehicle
toward a target zone is defined in claim 6.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The invention will become more readily appar-
ent to those ordinarily skilled in the art after reviewing the

following detailed description and accompanying draw-
ings, in which:

FIG. 1 is a functional block diagram schematically
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illustrating a mobile navigation system according to
an embodiment of the present invention;

FIG. 2Ais a schematic flowchart illustrating a mobile
navigation method according to an embodiment of
the present invention;

FIG. 2B is a schematic flowchart illustrating a mobile
navigation method according to another embodi-
ment of the present invention; and

FIG. 3 is a schematic diagram exemplifying paths of
wave beams forillustrating an operating principle ac-
cording to the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0008] The invention will now be described more spe-
cifically with reference to the following embodiments of
the present invention. It is to be noted that the following
descriptions of preferred embodiments of this invention
are presented herein for purpose of illustration and de-
scription only. Itis not intended to be exhaustive or to be
limited to the precise form disclosed.

[0009] Please refer to FIG. 1, in which a mobile navi-
gation system for guiding a vehicle according to an em-
bodiment of the present invention is schematically
shown. In this embodiment, the mobile navigation system
10 includes a directive beamforming antenna 100, a ret-
ro-directive antenna 110, and a processor 120. The di-
rective beamforming antenna 100 is carried by the vehi-
cle 102 and sequentially emits sensing beams 100a,
100b, 100c or more in a variety of directions. The retro-
directive antenna 110, which is an antenna that transmits
the signal back to where it came from, is installed in a
target zone 112 for receiving one of the sensing beams
which are emitted by the directive beamforming antenna
100, and in response to the received sensing beam, e.
g. the wave 100a, returning a corresponding wave, which
is so called as a retro wave, e.g. 110a, in a direction
correlating to the direction of the wave 100a. Likewise,
if the retro-directive antenna 110 receives the wave 100b
or 100c, a corresponding retro wave, e.g. 110b or 110c,
would be transmitted back in a direction correlating to
the direction of the wave 100b or 100c. According to the
information revealed by the returned retro wave, the ve-
hicle 102 is guided toward the target zone 112.

[0010] In this embodiment, the directive beamforming
antenna 100 changes emitting directions of sensing
beams with time. For example, the directive beamforming
antenna 100 emits a first sensing beam in a first direction
at a first time point, and then emits a second sensing
beam in a second direction at a second time point. The
processor 120, which is carried by the vehicle 102 or
disposed at a network node that can control the vehicle
102, and electrically coupled to the directive beamform-
ing antenna 100 for receiving the retro wave 110a, 110b
or 110c, processes the information revealed by the retro
waves corresponding to the first sensing beam and the
second sensing beam to determine the direction where
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the vehicle 102 will be guided.

[0011] The operating principle of the present invention
will be described hereinafter, using the system, the flow-
chart, and the scheme as shown in FIGS. 1, 2A, 2B and
3 as examples. In the embodiment of the invention illus-
trated in FIG. 3, the major axial direction n of the directive
beamforming antenna 100 is defined as a normal direc-
tion of the directive beamforming antenna 100, where
the vehicle 102 will be guided to move, but the imple-
mentation of the present invention is not limited hereto.
For example, the moving direction of the vehicle 102 may
be different from the major axial direction n, and there
could be a non-zero angle between the major axial di-
rection n and the moving direction of the vehicle 102.
Furthermore, the included angle between the major axial
direction n and the moving direction of the vehicle 102
may dynamically change. For example, the directive
beamforming antenna 100 may be rotatable, and the ve-
hicle 102 will be guided in response to a received retro
wave in a direction determined according to current ori-
entation of the vehicle 102 and the major axial direction
n of the directive beamforming antenna 100, which are
recorded by the processor 120.

[0012] The flowchart of FIG. 2A schematically illus-
trates steps of a mobile navigation method based on the
above-described operational principle according to an
embodiment of the presentinvention. A sensing beam is
first emitted at a specified time point (Step S200). Then
in Step S210, whether a retro wave is received in re-
sponse to the sensing beam is determined. If no retro
wave in response to the sensing beam is received within
adefault period of time, wherein the default period of time
is determined according to an intensity of the sensing
beam and a detected area, proceed to Step S250 to ad-
just a direction of the sensing beam, and then to Step
S200 to re-emit a sensing beam. The wave remission
cycle will be repeated until a corresponding retro wave
is received.

[0013] On the other hand, if a retro wave is received
in Step S210, proceed to Step S220 to further check
whether there is another retro wave in response to an-
other emitted sensing beam is received or not. If no fur-
ther retro wave is received, proceed to Step S250 to ad-
just a direction of the sensing beam. If two retro waves
have been received, a position of the retro-directive an-
tenna 110 can be derived according to the information
carried by the two retro waves (Step S230). Once the
position of the retro-directive antenna 110 is realized,
whether the moving direction of the vehicle 102 need be
changed can be determined (Step S240). If the moving
direction of the vehicle 102 needs to be changed, nec-
essary adjustment is made (Step S260). Otherwise, pro-
ceed to Step S270 to clear information of the retro waves
(Step S270). Meanwhile, enter next operation cycle if
necessary.

[0014] Please refer to FIG. 2B, in which another em-
bodiment of mobile navigation method according to the
present invention is schematically illustrated. The steps
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included in this embodiment of mobile navigation method
are similar to those illustrated in FIG. 2A except modifi-
cations between Step S220 and Step S250. In this em-
bodiment, if there is no additional retro wave received in
Step S220, a distance of a target object is estimated ac-
cording to the information carried by the previously re-
ceived retro wave, and compared with a default value
(Step S222). If the distance of the target object is greater
than the default value, guide the vehicle 102 to move
toward the major axial direction n of the directive beam-
forming antenna 100 (Step S224), and subsequently, ad-
just the direction of the sensing beam (Step S250). If the
distance of the target object is not greater than the default
value, directly proceed to Step S250 to adjust the direc-
tion of the sensing beam.

[0015] Itis to be noted that the major axial direction n
of the directive beamforming antenna 100, i.e. the moving
direction of the vehicle 102 in this embodiment, is not
necessarily an orientation toward the retro-directive an-
tenna 110. Instead, it is required that the sensing beam
emitted in a specified direction at a specified time point
can be transmitted back as a retro wave from the retro-
directive antenna 110 within a default period of time. For
example, as illustrated in FIG. 1, in which the directive
beamforming antenna 100 rotates with time, the sensing
beam 100a is emitted by the directive beamforming an-
tenna 100. Then a retro wave 110a is returned to the
directive beamforming antenna 100 from the retro-direc-
tive antenna 110 in response to the sensing beam 100a
within a default period of time. Likewise, another sensing
beam 100b is emitted by the directive beamforming an-
tenna 100 just subsequent to the emission of the sensing
beam 100a. Another retro wave 110b is returned to the
directive beamforming antenna 100 from the retro-direc-
tive antenna 110 in response to the sensing beam 100b
within the default period of time. Afterwards, the proces-
sor 120 processes the received wave signals and esti-
mates a distance r between the directive beamforming
antenna 100 and the retro-directive antenna 110 accord-
ing to a time difference between the transmission of the
sensing beam and the receiving of the retro wave.
[0016] Since both the retro wave corresponding to the
sensing beam 100a emitted in a direction A and the retro
wave corresponding to the sensing beam 100b emitted
in a direction A, are returned from the retro-directive an-
tenna 110, it is inferable that the retro-directive antenna
110 is present at a position covered by a wave range of
the sensing beam 100a and also a wave range of the
sensing beam 100b. That is, the retro-directive antenna
110 must be disposed at an overlapping area of the wave
ranges of the sensing beams 100a and 100b, as exem-
plified in FIG. 3. The term "wave range" used herein is
defined as an area where an intensity of the sensing
beam is high enough for the retro-directive antenna 110
to recognize. The wave range is generally a cone shape
with projected edge lines 300 and 302 for the sensing
beam 100a, and projected edge lines 310 and 312 for
the sensing beam 100b. More specifically, the retro-di-
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rective antenna 110 is disposed at an intersection of a
wavefront of the sensing beam 100a and a wavefront of
the sensing beam 100b, and has an orientation A from
the directive beamforming antenna 100.

[0017] With the two parameters, i.e. the orientation A
and the distance r, the processor 120 can estimate the
position of the retro-directive antenna 110. Subsequent-
ly, the processor 120 determines whether the moving
direction of the vehicle 102 needs to change or not with
reference to the current orientation of the vehicle 102 and
one or more proper logic operations. If it is determined
that the moving direction of the vehicle 102 does not fol-
low an expected one, the moving direction of the vehicle
will be adjusted, and the vehicle will be guided toward
the expected direction. On the other hand, if it is deter-
mined that no adjustment is required, clear the informa-
tion of the retro waves to avoid interference with opera-
tions in next cycle.

[0018] The above-mentioned "one or more properlogic
operations" may be any proper algorithm or combination
of algorithms applicable for navigation. For example, with
reference to FIG. 1 and FIG. 3, when the orientation A is
determined, the processor 120 may directly control the
vehicle 102 to rotate with an angle S so as to have the
major axial direction n of the directive beamforming an-
tenna 100, i.e. the moving direction of the vehicle 102 in
this embodiment, consistent to the direction A between
the direction A4 to the direction A,. It is understood that
other operations may be alternatively adopted.

[0019] As described above, a retro-directive antenna
110, which functions for focusing and amplifying electro-
magnetic waves received from the directive beamform-
ing antenna 100, is installed in the target zone 112. The
focused and amplified retro waves are transmitted along
the reverse direction, i.e. toward where it came from.
Since the electromagnetic waves are amplified by the
retro-directive antenna 110, the corresponding retro
waves is supposed to be more intense than waves re-
flected by other objects. In other words, if one sensing
beam is emitted but two or more reflected waves are sent
back, it is inferable that the most intense one is the cor-
responding retro wave returned by the retro-directive an-
tenna 110. Furthermore, the other reflected waves will
show the presence of objects which might become ob-
stacles to the movement of the vehicle and can be re-
ferred to for estimating the positions of the obstacles.
Possible collision with the obstacles can thus be avoided
by, for example, guiding the vehicle to deviate from the
path of the sensing beam. Whether a reflected wave is
the corresponding retro wave sent back from the retro-
directive antenna 110 or not can be further checked by
estimating the distance of the reflective object and de-
termining whether the reflective object is disposed in the
target zone according to the distance data.

[0020] In a case that the mobile navigation is conduct-
ed in an area where multi-path reflection is not an issue,
€.g. an open space, a specific electromagnetically reflec-
tive object can be used in lieu of the retro-directive an-
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tenna 110 to accomplish the guidance of the vehicle. The
omission of the retro-directive antenna 110 facilitates re-
duction of the cost of the navigation system.

[0021] To sum up, the mobile navigation method and
system according to the present invention use electro-
magnetic waves to implement positioning and navigation
of a vehicle, and use a directive sensing beam and a
retro-directive antenna in a target zone to enhance pre-
cisions of the positioning and navigation. Furthermore,
information of the reflected waves can be referred to for
dodging obstacles. An example of the directive beam-
forming antenna 100 is a radar. The mobile navigation
method and system according to the present invention
can be used to guide a car on a road, and in addition,
guide a vehicle, a vessel or an aircraft to park into a ga-
rage, a dock or an apron safely. Accordingly, human la-
boring and cost can be saved, and mobile safety can be
improved.

Claims

1. A mobile navigation system for guiding a moving ve-
hicle (102) toward a target zone (112), comprising:

an electromagnetic wave reflector (110); and

a processor (120);

wherein a directive beamforming antenna (100)
carried by and moving with the vehicle (102),
configured for emitting a first sensing beam
(100a, 100b, 100c) in a first direction (A4) at a
first time point and emitting a second sensing
beam (100a, 100b, 100c) in a second direction
(A,) different from the first direction (A) ata sec-
ond time point later than the first time point to-
ward the target zone (112), wherein a coverage
area of the first sensing beam (100a, 100b,
100c) and a coverage area of the second sens-
ing beam (100a, 100b, 100c) have a partially
overlapping area;

wherein the electromagnetic wave reflector
(110) is installed in the target zone (112) and
configured fortransmitting back afirstretro wave
(110a, 110b, 110c)whenreceiving the firstsens-
ing beam (100a, 100b, 100c) and transmitting
back a second retro wave (110a, 110b, 110c)
when receiving the second sensing beam (100a,
100b, 100c); and

wherein the processor (120) is electrically cou-
pled to the directive beamforming antenna
(100), and when receiving the first retro wave
(110a, 110b, 110c) and the second retro wave
(110a, 110b, 110c), determining a direction (A)
where the vehicle (102) will be guided to move
according to information of the first retro wave
(110a, 110b, 110c) and information of the sec-
ond retro wave (110a, 110b, 110c),

wherein the direction (A) where the vehicle (102)
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will be guided to move lies in the partially over-
lapping area between the first direction (A4) and
the second direction (A,).

The system according to claim 1, characterized in
that the electromagnetic wave reflector (110) is a
retro-directive antenna.

The system according to claim 1, characterized in
thatthe processor (120) identifies the firstretro wave
(1104, 110b, 110c) and the second retrowave (110a,
110b, 110c) among a plurality of reflected waves ac-
cording to intensities of the reflected waves.

The system according to claim 1, characterized in
that the direction where the vehicle (102) will be guid-
ed to move avoids an emitting direction of a specific
sensing beam which results in more than two reflect-
ed waves.

The system according to claim 1, characterized in
that the first sensing beam (100a, 100b, 100c) and
the second sensing beam (100a, 100b, 100c) are
successively emitted, and the processor (120) dy-
namically determines an interval between the first
time point and the second time point according to a
waiting duration from the emission of the first sensing
beam (100a, 100b, 100c) to the receipt of the first
retro wave (110a, 110b, 110c).

A mobile navigation method for guiding a moving
vehicle (102) toward a target zone (112), comprising:

emitting a first sensing beam (100a, 100b, 100c¢)
from the moving vehicle (102) in a first direction
(A4) at a first time point and emitting a second
sensing beam (100a, 100b, 100c) from the ve-
hicle (102) in a second direction (A,) different
from the firstdirection (A,) ata second time point
later than the first time point toward the target
zone (112), wherein a coverage area of the first
sensing beam (100a, 100b, 100c) and a cover-
age area of the second sensing beam (100a,
100b, 100c) have a partially overlapping area;

using an electromagnetic wave reflector (110)
installed in the target zone to receive the first
sensing beam and the second sensing beam,
and transmitting a first retro wave (110a, 110b,
110c) from the target zone (112) to the vehicle
(102) when receiving the first sensing beam
(100a, 100b, 100c) and transmitting a second
retro wave (110a, 110b, 110c) from the target
zone (112) to the vehicle (102) when receiving
the second sensing beam (100a, 100b, 100c)
back; and

determining a direction (A) where the vehicle
(102) will be guided to move according to infor-
mation of the first retro wave (110a, 110b, 110c)
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10.

and information of the second retro wave (110a,
110b, 110c) when receiving the first retro wave
and the second retro wave,

wherein the direction (A) where the vehicle (102)
will be guided to move lies in the partially over-
lapping area between the first direction (A;) and
the second direction (A,).

The method according to claim 6, characterized in
that the electromagnetic wave reflector (110) is a
retro-directive antenna.

The method according to claim 6, characterized in
that the first retro wave (110a, 110b, 110c) and the
second retro wave (110a, 110b, 110c) are identified
among a plurality of reflected waves according to
intensities of the reflected waves.

The method according to claim 6, characterized in
that the direction (A) where the vehicle (102) will be
guided to move avoids an emitting direction of a spe-
cific sensing beam which results in more than two
reflected waves.

The method according to claim 6, characterized in
further comprising dynamically determining an inter-
val between the first time point and the second time
point according to a waiting duration from the emis-
sion of the first sensing beam (100a, 100b, 100c) to
the receipt of the first retro wave.

Patentanspriiche

1.

Mobiles Navigationssystem zum Fiihren eines sich
bewegenden Fahrzeugs (102)in Richtung einer Ziel-
zone (112); umfassend:

einen Reflektor (110) fir elektromagnetische
Wellen; und

einen Prozessor (120);

wobei eine Strahlformungsrichtantenne (100),
die durch das Fahrzeug (102) getragen wird und
sich mit diesem bewegt, dazu konfiguriert ist,
einen ersten Erfassungsstrahl (100a, 100b,
100c) in eine erste Richtung (A4) zu einem ers-
ten Zeitpunkt zu emittieren und einen zweiten
Erfassungsstrahl (100a, 100b, 100c) in eine
zweite Richtung (A,), die sich von der ersten
Richtung (A4) unterscheidet, zu einem zweiten
Zeitpunkt spater als der erste Zeitpunkt in Rich-
tung der Zielzone (112) zu emittieren, wobei ein
Abdeckungsbereich des ersten Erfassungs-
strahls (100a, 100b, 100c) und ein Abdeckungs-
bereich des zweiten Erfassungsstrahls (100a,
100b, 100c) einen sich teilweise tiberlappenden
Bereich aufweisen;

wobei der Reflektor (110) fiir elektromagneti-
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sche Wellen in der Zielzone (112) installiert ist
und dazu konfiguriert ist, eine erste Retrowelle
(110a, 110b, 110c) zurtick zu Gibertragen, wenn
der erste Erfassungsstrahl (100a, 100b, 100c)
empfangen wird, und eine zweite Retrowelle
(110a,110b , 110c) zuriick zu Gibertragen, wenn
der zweite Erfassungsstrahl (100a, 100b, 100c)
empfangen wird; und

wobei der Prozessor (120) an die Strahlfor-
mungsrichtantenne (100) elektrisch gekoppelt
ist und wenn die erste Retrowelle (110a, 110b,
110c) und die zweite Retrowelle (110a, 110b,
110c) empfangen werden, er eine Richtung (A)
bestimmt, in welche das Fahrzeug (102) geman
Informationen der ersten Retrowelle (110a,
110b, 110c) und Informationen der zweiten Re-
trowelle (110a, 110b, 110c) geflihrtwird, um sich
zu bewegen,

wobei die Richtung (A), in welche das Fahrzeug
(102) gefiihrt wird, um sich zu bewegen, in dem
sich teilweise Giberlappenden Bereich zwischen
der ersten Richtung (A¢) und der zweiten Rich-
tung (A,) liegt.

System nach Anspruch 1, wobei der Reflektor (110)
fur elektromagnetische Wellen eine Retrorichtanten-
ne ist.

System nach Anspruch 1, wobei der Prozessor (120)
die erste Retrowelle (110a, 110b, 110c) und die
zweite Retrowelle (110a, 110b, 110c) aus einer Viel-
zahl von reflektierten Wellen gemaR Intensitaten der
reflektierten Wellen identifiziert.

System nach Anspruch 1, wobei die Richtung, in wel-
che das Fahrzeug (102) gefiihrt sich, um sich zu be-
wegen, eine Emissionsrichtung eines spezifischen
Erfassungsstrahls meidet, die zu mehr als zwei re-
flektierten Wellen fihrt.

System nach Anspruch 1, wobei der erste Erfas-
sungsstrahl (100a, 100b, 100c) und der zweite Er-
fassungsstrahl (100a, 100b, 100c) nacheinander
emittiert werden und der Prozessor (120) ein Inter-
vall zwischen dem ersten Zeitpunkt und dem zweiten
Zeitpunkt geman einer Wartedauer von der Emissi-
on des ersten Erfassungsstrahls (100a, 100b, 100c)
bis zum Empfang der ersten Retrowelle (110a, 110b,
110c) dynamisch bestimmt.

Mobiles Navigationsverfahren zum Fihren eines
sich bewegenden Fahrzeugs (102) in Richtung einer
Zielzone (112); umfassend

Emittieren eines ersten Erfassungsstrahls (100a,
100b, 100c) ausgehend von dem sich bewegenden
Fahrzeug (102) in eine erste Richtung (A4) zu einem
ersten Zeitpunkt und Emittieren eines zweiten Erfas-
sungsstrahls (100a, 100b, 100c) ausgehend von
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10.

dem Fahrzeug (102) in eine zweite Richtung (A,),
die sich von der ersten Richtung (A,) unterscheidet,
zu einem zweiten Zeitpunkt spater als der erste Zeit-
punkt in Richtung der Zielzone (112), wobei ein Ab-
deckungsbereich des ersten Erfassungsstrahls
(100a, 100b, 100c) und ein Abdeckungsbereich des
zweiten Erfassungsstrahls (100a, 100b, 100c) einen
sich teilweise Uberlappenden Bereich aufweisen;
Verwenden eines Reflektors (110) fir elektromag-
netische Wellen, derin der Zielzone installiert ist, um
den ersten Erfassungsstrahl und den zweiten Erfas-
sungsstrahl zu empfangen, und

Ubertragen einer ersten Retrowelle (110a, 110b,
110c)von der Zielzone (112) an das Fahrzeug (102),
wenn der erste Erfassungsstrahl (100a, 100b, 110c)
zuriickempfangen wird, und Ubertragen einer zwei-
ten Retrowelle (110a, 110b, 110c) von der Zielzone
(112) an das Fahrzeug (102), wenn der zweite Er-
fassungsstrahl (100a, 100b, 100c) zuriickempfan-
gen wird; und

Bestimmen einer Richtung (A), in welche das Fahr-
zeug (102) gefiihrt wird, um sich zu bewegen, gemafn
Informationen der ersten Retrowelle (110a, 110b,
110c) und Informationen der zweiten Retrowelle
(110a, 110b, 110c), wenn die erste Retrowelle und
die zweite Retrowelle empfangen werden,

wobei die Richtung (A), in welche das Fahrzeug
(102) gefuihrt wird, um sich zu bewegen, in dem sich
teilweise Uberlappenden Bereich zwischen der ers-
ten Richtung (A;) und der zweiten Richtung (A,) liegt.

Verfahren nach Anspruch 6, wobei der Reflektor
(110) fir elektromagnetische Wellen eine Retroricht-
antenne ist.

Verfahren nach Anspruch 6, wobei die erste Retro-
welle (110a, 110b, 110c) und die zweite Retrowelle
(110a, 110b, 110c) aus einer Vielzahl von reflektier-
ten Wellen gemal Intensitaten der reflektierten Wel-
len identifiziert werden.

Verfahren nach Anspruch 6, wobei die Richtung (A),
in welche das Fahrzeug (102) gefihrt sich, um sich
zu bewegen, eine Emissionsrichtung eines spezifi-
schen Erfassungsstrahls meidet, die zu mehr als
zwei reflektierten Wellen fiihrt.

Verfahren nach Anspruch 6, wobei es ferner ein dy-
namisches Bestimmen eines Intervalls zwischen
dem ersten Zeitpunkt und dem zweiten Zeitpunkt ge-
malf einer Wartedauer von der Emission des ersten
Erfassungsstrahls (100a, 100b, 100c) bis zum Emp-
fang der ersten Retrowelle umfasst.

Revendications

1.

Systeme de navigation mobile pour guider un véhi-
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cule (102) endéplacementvers une zone cible (112),
comprenant :

un réflecteur d’'onde électromagnétique (110) ;
et

un processeur (120) ;

dans lequel une antenne de formation de fais-
ceau directive (100) portée par le véhicule (102)
et en déplacement avec celui-ci, étant configu-
rée pour

émettre un premier faisceau de captage (100a,
100b, 100c) dans une premiére direction (A) a
un premier point temporel et émettre un second
faisceau de captage (100a, 100b, 100c) dans
une seconde direction (A,) différente de la pre-
miére direction (A4) a un second point temporel
ultérieur au premier point temporel vers la zone
cible (112), dans lequel une zone de couverture
du premier faisceau de captage (100a, 100b,
100c) et une zone de couverture du second fais-
ceau de captage (100a, 100b, 100c) ont une zo-
ne de chevauchement partiel ;

dans lequel le réflecteur d’'onde électromagné-
tique (110) est installé dans la zone cible (112)
et configuré pour renvoyer par transmission une
premiére onde rétro (110a, 110b, 110c) lors de
la réception du premier faisceau de captage
(1004, 100b, 100c) etrenvoyer par transmission
une seconde onde rétro (110a, 110b, 110c) lors
de la réception du second faisceau de captage
(100a, 100b, 100c) ; et

dans lequel le processeur (120) est couplé élec-
triqguement a I'antenne de formation de faisceau
directive (100), et lors de la réception de la pre-
miére onde rétro (110a, 110b, 110c) et de la
seconde onde rétro (110a, 110b, 110c), déter-
minant une direction (A) ou le véhicule (102) se-
ra guidé en déplacement selon des informations
de la premiére onde rétro (110a, 110b, 110c) et
des informations de la seconde onde rétro
(110a, 110b, 110c),

dans lequel la direction (A) ou le véhicule (102)
sera guidé en déplacement se trouve dans la
zone de chevauchement partiel entre la premié-
re direction (A4) et la seconde direction (A,).

Systeme selon la revendication 1, caractérisé en
ce que le réflecteur d’onde électromagnétique (110)
est une antenne rétrodirective.

Systeme selon la revendication 1, caractérisé en
ce que le processeur (120)identifie la premiére onde
rétro (110a, 110b, 110c) et la seconde onde rétro
(110a, 110b, 110c) parmi une pluralité d’'ondes ré-
fléchies selon des intensités des ondes réfléchies.

Systeme selon la revendication 1, caractérisé en
ce que la direction ou le véhicule (102) sera guidé
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en déplacement évite une direction d’émission d’un
faisceau de captage spécifique qui aboutit a plus de
deux ondes réfléchies.

Systeme selon la revendication 1, caractérisé en
ce que le premier faisceau de captage (100a, 100b,
100c) etle second faisceau de captage (100a, 100b,
100c) sont émis successivement, et le processeur
(120) détermine de maniére dynamique un intervalle
entre le premier point temporel et le second point
temporel selon une durée d’attente depuis I'émission
du premier faisceau de captage (100a, 100b, 100c)
jusqu’a la réception de la premiere onde rétro (110a,
110b, 110c).

Procédé de navigation mobile pour guider un véhi-
cule (102) endéplacementvers une zone cible (112),
comprenant :

I’émission d'un premier faisceau de captage
(100a, 100b, 100c) provenant du véhicule (102)
en déplacement dans une premiére direction
(A4) @ un premier point temporel et I'émission
d’'un second faisceau de captage (100a, 100b,
100c) provenant du véhicule (102) dans une se-
conde direction (A,) différente de la premiére
direction (A4) & un second point temporel ulté-
rieur au premier point temporel versla zone cible
(112), dans lequel une zone de couverture du
premier faisceau de captage (100a, 100b, 100c)
et une zone de couverture du second faisceau
de captage (100a, 100b, 100c) ont une zone de
chevauchement partiel ;

I'utilisation d’un réflecteur d’'onde électromagné-
tique (110) installé dans la zone cible pour re-
cevoir le premier faisceau de captage et le se-
cond faisceau de captage, et

le renvoi par transmission d’'une premiéere onde
rétro (110a, 110b, 110c) de la zone cible (112)
au véhicule (102) lors de la réception du premier
faisceau de captage (100a, 100b, 100c) et le
renvoi par transmission d’'une seconde onde ré-
tro (110a, 110b, 110c) de la zone cible (112) au
véhicule (102) lors de la réception du second
faisceau de captage (100a, 100b, 100c) ; et

la détermination d’'une direction (A) ou le véhi-
cule (102) sera guidé en déplacement selon des
informations de la premiére onde rétro (110a,
110b, 110c) et des informations de la seconde
onde rétro (110a, 110b, 110c) lors de la récep-
tion de la premiere onde rétro et de la seconde
onde rétro,

dans lequel la direction (A) ou le véhicule (102)
sera guidé en déplacement se trouve dans la
zone de chevauchement partiel entre la premie-
re direction (A4) et la seconde direction (A,)

Procédé selon larevendication 6, caractérisé en ce
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que le réflecteur d’'onde électromagnétique (110) est
une antenne rétrodirective.

Procédé selon la revendication 6, caractérisé en ce
que la premiére onde rétro (110a, 110b, 110c) et la
seconde onde rétro (110a, 110b, 110c) sont identi-
fiées parmiune pluralité d’ondes réfléchies selon des
intensités des ondes réfléchies.

Procédé selon la revendication 6, caractérisé en ce
que la direction (A) ou le véhicule (102) sera guidé
en déplacement évite une direction d’émission d’'un
faisceau de captage spécifique qui aboutit a plus de
deux ondes réfléchies.

Procédé selon la revendication 6, caractérisé en ce
qu’il comprend en outre la détermination dynamique
d’un intervalle entre le premier point temporel et le
second point temporel selon une durée d’attente de
I'émission du premier faisceau de captage (100a,
100b, 100c) a la réception de la premiere onde rétro.
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FIG. 1
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