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Description

[0001] This invention relates to orientation signalling
and determination methods and devices adapted for
beam riding guidance. In particular, these orientation
methods could be applied in course correction system.

[0002] In beam riding guidance, a guided object has
to follow a guidance beam aimed in the desired direction
as disclosed for example in WO 97/28416 A, FR2 441
145Aand US4910410. Inflight, the guided object meas-
ures its own position with respect to the guidance beam
and translates these measurements into appropriate
control signals for its own control means. For this pur-
pose, the orientation (roll angle) of the guided object has
to be known.

[0003] Beamriding guided objects can determine their
orientation by measurement of the polarisation of the
beam also used as, for example, the course correction
system of the EP 0354608. Thus, this technique gives a
measure with an orientation ambiguity (also called "up-
down" ambiguity). It is easily understandable that with
such ambiguity, a guided object instead of flying up could
be directed to crash over the ground or the sea surface,
causing the destruction of the guided object.

[0004] Inthe state of the art, some solutions have been
proposed to solve this "up-down" ambiguity.

[0005] One of these solutions is based on the use of
sunlight. The guided object is equipped with light sen-
sors. These light sensors are connected to "up-down"
determination means. The "up-down" determination
means is provided with a memory comprising the distri-
bution of the light sensors over the guided object. So, the
"up-down" determination means could compare the light
intensity measured by each of the light sensors, and
amalgamate the light sensors in two different groups :
the light exposed group, which comprises the light sen-
sors which measure the highest light intensities, and the
light non exposed group, which comprises the light sen-
sors which

measure the lowest light intensities. Thus, the "up-down"
determination means, knowing the distribution of the light
sensors over the guided object, gives the "up-down" di-
rection as the direction from the light exposed group to
the light non exposed group.

[0006] Unfortunately, such light based "up-down" de-
termination method does not work under all circumstanc-
es. It needs a sufficient difference in light intensity be-
tween the measurements of the light sensors. So, the
"up-down" ambiguity resolution with such determination
method is null at night. In addition, even during daylight
hours, a dark weather could cause a low or even null "up-
down" ambiguity resolution.

[0007] Another proposed solution known in the state
of the art is based on the measurement of the earth mag-
netic field using a magnetic sensor. For example, the EP
0503214 patentrelates to an orientation device including
a magnetic sensor. The orientation device is suitable for
providing an observer with his indicative positioning error
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with respect to a preset direction. In this purpose, an ex-
ternal unit provides a preset direction to a computer that
compares it with an alignment data and calculates an
alignment error data. The alignment data, measured with
respect to the magnetic north, is provided in the form of
an electric signal by the magnetic sensor.

[0008] However, such earth magnetic field based "up-
down" determination method does not work under all cir-
cumstances. When the guided object moves in parallel
with the magnetic field lines, the "up-down" ambiguity
resolution obtained using a magnetic sensor is null.
[0009] Moreover, both the light based "up-down" de-
termination method and the magnetic field based "up-
down" determination method are expensive to imple-
ment.

[0010] In order to address the above-mentioned draw-
backs and raise the orientation ambiguity independently
from the circumstances of use, there is provided an ori-
entation signalling method as defined in claim 1, an ori-
entation signalling device as defined in appended claim
8, an orientation determination method as defined in ap-
pended claim 10, and an orientation determination device
as defined in appended claim 12. Several embodiments
are defined in the dependent claims.

[0011] So, the orientation signalling method could be
also implemented without the risk that the guided object
crashesinthe case the targetis, for example, a low height
flying object or an over sub marine ground skimming ob-
ject.

[0012] Moreover, as usually in order to reduce the in-
fluence of multipath, the guidance beam is wider in the
horizontal direction than in the vertical direction, this em-
bodiment has a smaller risk that the guided object during
execution of the invention goes outside the guidance
beam.

[0013] Further features and advantages of the inven-
tion will be apparent from the following description of ex-
amples of embodiments of the invention with reference
to the drawings, which shows details essential to the in-
vention, and from the claims. The individual details may
be realised in an embodiment of the invention either sev-
erally or jointly in any combination.

- Figure 1, a principle scheme of the beam riding guid-
ance system implementing the invention,

- Figure 2, atime diagram showing the principle of the
first embodiment of the orientation signalling accord-
ing to the invention,

- Figure 3, atime diagram showing the principle of the
second embodiment of the orientation signalling ac-
cording to the invention,

- Figures 4a and 4b, an example of flow charts of the
orientation method, respectively, the orientation sig-
nalling method and the orientation determination
method, according to the invention,

- Figures 5a and 5b, an example of the orientation
system, respectively, the orientation signalling de-
vice and the orientation determination device, ac-
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cording to the invention,

- Figure 6, an example of the beam riding guidance
system in which the first embodiment of the orienta-
tion system according to the invention is implement-
ed,

- Figure 7, an example of the beam riding guidance
system in which the second embodiment of the ori-
entation system according to the invention is imple-
mented.

[0014] Figure 1 shows a principle scheme of the beam
riding guidance system. A beam emitter P sends a guid-
ance beam B in the direction of the target T to guide the
guided object G to this target T. So, the guided object G
enters the guidance beam B and follows the route the
guidance beam B indicates.

[0015] The purpose of the orientation signalling meth-
odistooffset O the relative position of the guidance beam
B with respect to the guided object G in a predetermined
direction during a predetermined time duration.

[0016] Hereinafter will be described two embodiments
of the orientation signalling. Whereas in the first embod-
iment, it is the guided object G that is moved from the
indicated route to get said offset, in the second embod-
iment, itis the guidance beam B that is moved to get said
offset.

[0017] The predetermined direction could be parallel
to sea or ground surface. In this manner, the orientation
signalling method could be also implemented without
crashing risks in beam riding guidance system whose
target T is, for example, a low height flying object or a
water surface skimming object.

[0018] Moreover, as usually the beam is wider in the
horizontal direction than in the vertical direction, so the
second embodiment has a smaller risk that the guided
object G during execution of the invention goes outside
the guidance beam B.

[0019] The following examples show a single offset
but, if necessary, the relative position could be offset
more than one time.

[0020] Figure 2 shows a time diagram illustrating the
route of the guided object G. The guided object G moves
mostly in a direction dg(t) given by the guidance beam
B. In order to indicate the orientation, the guided object
G will be moved from this route during a predetermined
duration T in a predetermined direction O. The example
shows an offset O at a predetermined time t,.

[0021] Figure 3 shows a time diagram illustrating the
route indicated by the guidance beam B. The guidance
beam B moves mostly in a direction d,(t). In order to
indicate the orientation, the guidance beam B will be
moved during a predetermined duration T in a predeter-
mined direction O. The example shows an offset O at a
predetermined time t.

[0022] In this second embodiment, the predetermined
duration T could be short enough not to be taken into
account by the guided object G since the offset is small.
[0023] Figure 4a shows a flow chart of an example of
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the orientation signalling method.

[0024] In the first embodiment, the control signal c(t)
provides the guided object control means 80 with the
direction dg(t) to be followed. Whereas, in the second
embodiment the control signal c(t) provides the guidance
beam emitter P control means with the direction d(t) in
which the guidance beam B has to be emitted. So, the
control signal c(t), whatever the embodiment is, provides
a direction d4(t), as called original direction hereinafter.
[0025] One way to achieve the orientation signalling is
in a first step S1 to receive said control signal c(t) =
[d4(t) ...] and to extract said direction d,(t). At a predeter-
mined time t,, during a predetermined duration T, said
direction d4(t) is offset in a second step S2. In the third
step S3, the direction d(t) is reintroduced in said control
signal c(t) such that c(t) now comprises the offset direc-
tion d,(t) during said duration T from said predetermined
time t,.

[0026] The predetermined time t, could be such that
the offset is introduced shortly after the guided object has
been fired in this direction d(t).

[0027] So, the orientation signalling device 20,70 pro-
vides a modified control signal c(t) = [d(t) ...] wherein the
direction d(t) corresponds to the original direction d(t)
except in the following time interval [t,, t,+T] and to the
offset direction d,(t)during this time interval [t,, t,+T].
[0028] In addition, offset direction d(t) could be calcu-
lated in step S2 by adding to the original direction d1 (t)
given by the first step S1, an offset o(t). Said offset o(t)
gives the predetermined direction in which said original
direction d(t) is to be offset.

[0029] The guided object orientation ORT is deter-
mined as a function of an offset direction 6(t) read from
the detected direction d(t) and the predetermined direc-
tion of the offset o(t) applied to the direction d(t).
[0030] Figure 4b shows a flow chart of an example of
the orientation determination method. The orientation
signalling method treats a detected direction d().
[0031] Inafirststep D1, a detected offset direction 6(t)
is read from said detected direction (Azl(t). For example,
this offset could be determined at the predetermined time
ty and/or during the predetermined duration T. In a sec-
ond step D2, said detected offset direction 6(t) is com-
pared to the predetermined offset direction o(t) providing
a guided object orientation ORT.

[0032] An example of orientation signalling device 20,
70 not illustrated comprises an offset means which re-
ceives the control signal c(t) comprising the original di-
rection d¢(t) and modifies directly the original direction
d4(t) into dy(t) corresponding to the offset direction
d4(t)+o(t) at the predetermined time t; during the prede-
termined duration T within the control signal c(t).

[0033] Figure 5a shows another example of the orien-
tation signalling device 20,70 in which the orientation sig-
nalling method isimplemented. The orientation signalling
device of the first embodiment 20 and the orientation sig-
nalling device of the second embodiment 70 have the
same principle as shown by Figure 5a.
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[0034] The control signal c(t) is received by the receiv-
ing means 21,71 which extract the original direction d4(t)
from the control signal c(t). Substitution means 23,73 are
connected to said receiving means 21,71 for receiving
the control signal c(t). Said substitution means 23, 73
replace in said control signal c(t) = [d4(t)...] said original
direction d4(t) by a direction d(t). So, the orientation sig-
nalling device 20,70 provides a modified control signal
c(t) = [d(t) ...] where d(t) = d4(t), the original direction for
t=[t,, t,+T] and d,(t), the offset direction for t = [t,, t,+T].
[0035] Offset means 22, 72 could be connected to the
receiving means 21, 71 and the substitution means 23,
73, for providing said direction d(t) to the substitution
means 23, 73. Calculation means 23 add an offset o(t)
in a predetermined direction to said original direction d4(t)
provided by the receiving means 21 at a predetermined
time t,, during a predetermined duration T to obtain the
offset direction dy(t).

[0036] Figure 5b shows an example of the orientation
determination device 90 in which the orientation deter-
mination method is implemented. An offset direction 6(t)
is read by the reading means 91 from the detected beam
direction (Azl(t). Orientation evaluation means 92 are con-
nected to said offset direction reading means 91. A func-
tion of the detected offset direction 6(t) and the predeter-
mined direction of the offset o(t) applied to the primary
beam direction d4(t) is implemented in the orientation
evaluation means 92.

[0037] The orientation evaluation means 92 comprise
comparison means connected to the offset direction
reading means 91, providing the guided object orienta-
tion ORT by comparing said detected offset direction 6(t)
to said predetermined offset direction oft).

[0038] So, figures 5a and 5b show an orientation sys-
tem comprising the orientation signalling device 20 or 70
and the orientation determination device 90.

[0039] Figures6and7 showbeamridingguidance sys-
tems with respectively the orientation system according
to the first and second embodiment of the invention.
[0040] In the first embodiment of the invention, the
guided object G is moved from the indicated route, so
the orientation signalling device 70 is implemented within
the guided object G as shown by Figure 6.

[0041] The transmitting part of the guidance beam
emitter P comprises a beam projector 30. The beam pro-
jector 30 transmits linearly polarised waves. The direction
of the beam projected by the beam projector 30 is con-
trolled by a guidance beam B control means 10 connect-
ed to said beam projector 30.

[0042] The projected beam is received by at least one
beam receiver 50 in the guided object G. The at least
one beam receiver 50 could be placed in the rear of said
guided object G. The guided object G could comprise 2
orthogonal beam receivers 50 50.

[0043] Alignment determination means 60 are con-
nected to the at least one beam receiver 50. The align-
ment determination means 60 deduce from said project-
ed beamreceived adetected direction <A:I(t). Said detected
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direction <A:I(t) is provided to the guided object control
means 80 through the orientation signalling device 70.
By this way, the orientation signalling device 70 transmits
the detected direction (Azl(t), as the original direction d4(t)
mentioned in the above Figures 4a, for t = [t,, t,+T] and
d,(t), the offset direction for t = [t,, t,+T] corresponding
to the offset detected direction (Azl(t)+o(t). By this way, the
relative position of the guided object G with respect to
the guidance beam B is offset during a predetermined
duration T.

[0044] An orientation determination device 90 is con-
nected to the alignment determination means 60. The
orientation determination device 90 implements the guid-
ed object orientation determination as a function of the
direction of the detected offset read 6(t) from said detect-
ed direction (Azl(t) and the predetermined direction of the
offset o(t) applied to the original direction d4(t).

[0045] Inthe second embodiment of the invention, the
guidance beam B is moved, so the orientation signalling
device 20 isimplemented within the guidance beam emit-
ter P as shown by Figure 7.

[0046] The transmitting part of the guidance beam
emitter P comprises a beam projector 30. The beam pro-
jector30transmits linearly polarised waves. The direction
of the beam projected by the beam projector 30 is con-
trolled by a control signal c(t), which gives an original
direction d4(t). The control signal c(t) is provided by a
guidance beam B control means 10 connected to said
beam projector 30.

[0047] The transmitting part comprises also an orien-
tation signalling device 20 which implements the offset
o(t) of said primary beam direction d4(t) in a predeter-
mined direction during a predetermined duration T.
[0048] The projected beam is received by at least one
beam receiver 50, in the receiving part of the beam riding
guidance system. The at least one beam receiver 50
could be placed in the rear of said guided object G. The
guided object G could comprise 2 orthogonal beam re-
ceivers 50 50.

[0049] Alignment determination means 60 are con-
nected to the at least one beam receiver 50. The align-
ment determination means 60 deduce from said project-
ed beam received a detected beam direction (Azl(t). Said
detected beam direction (Azl(t) is provided to the guided
object control means 80.

[0050] An orientation determination device 90 is con-
nected to the alignment determination means 60. The
orientation determination device 90 implements the guid-
ed object orientation determination as a function of the
direction of the detected offset 6(t) read from said detect-
ed beam direction (Azl(t) and the predetermined direction
of the offset o(t) applied to the primary beam direction
dq(t).

[0051] Such orientation method and system could be
used for raising the orientation ambiguity in any system
transmitting a beam. In particular, it could be used in a
beam riding guidance system, as for example guided am-
munition control.
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[0052] Alignment determination means 60 are con-
nected to the at least one beam receiver 50. The align-
ment determination means 60 deduce from said project-
ed beamreceived adetected direction (Azl(t). Said detected
direction (Azl(t) is provided to the guided object control
means 80 through the orientation signalling device 70.
By this way, the orientation signalling device 70 transmits
the detected direction (Azl(t), as the original direction d4(t)
mentioned in the above Figures 4a, for t = [t,, t,+T] and
dy(t), the offset direction for t = [t,, t,+T] corresponding
to the offset detected direction (Azl(t)+o(t). By this way, the
relative position of the guided object G with respect to
the guidance beam B is offset during a predetermined
duration T.

[0053] An orientation determination device 90 is con-
nected to the alignment determination means 60. The
orientation determination device 90 implements the guid-
ed object orientation determination as a function of the
direction of the detected offset read 6(t) from said detect-
ed direction (Azl(t) and the predetermined direction of the
offset o(t) applied to the original direction d(t).

[0054] In the second embodiment of the invention, the
guidance beam B is moved, so the orientation signalling
device 20 is implemented within the guidance beam emit-
ter P as shown by Figure 7.

[0055] The transmitting part of the guidance beam
emitter P comprises a beam projector 30. The beam pro-
jector 30 transmits linearly polarised waves. The direction
of the beam projected by the beam projector 30 is con-
trolled by a control signal c(t), which gives an original
direction d4(t). The control signal c(t) is provided by a
guidance beam B control means 10 connected to said
beam projector 30.

[0056] The transmitting part comprises also an orien-
tation signalling device 20 which implements the offset
o(t) of said primary beam direction d(t) in a predeter-
mined direction during a predetermined duration T.
[0057] The projected beam is received by at least one
beam receiver 50, in the receiving part of the beam riding
guidance system. The at least one beam receiver 50
could be placed in the rear of said guided object G. The
guided object G could comprise 2 orthogonal beam re-
ceivers 50 50.

[0058] Alignment determination means 60 are con-
nected to the at least one beam receiver 50. The align-
ment determination means 60 deduce from said project-
ed beam received a detected beam direction (Azl(t). Said
detected beam direction (Azl(t) is provided to the guided
object control means 80.

[0059] An orientation determination device 90 is con-
nected to the alignment determination means 60. The
orientation determination device 90 implements the guid-
ed object orientation determination as a function of the
direction of the detected offset 6(t) read from said detect-
ed beam direction (Azl(t) and the predetermined direction
of the offset o(t) applied to the primary beam direction
dq(t).

[0060] Such orientation method and system could be
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used for raising the orientation ambiguity in any system
transmitting a beam. In particular, it could be used in a
beam riding guidance system, as for example guided am-
munition control.

Claims

1. An orientation signalling method for beam riding
guidance using a guidance beam (B) for indicating
a route to be followed by a guided object (G) char-
acterised in that the relative position of the guid-
ance beam (B) with respect to the guided object (G)
is offset at least one time in a predetermined offset
direction o(t) during a predetermined duration T, the
offset being relative to the indicated route.

2. The orientation signalling method according to claim
1, characterised in that the offset is implemented
by moving the guided object (G) from the indicated
route in the predetermined offset direction o(t) during
the predetermined duration T.

3. The orientation signalling method according to claim
2, characterised in that it comprises offsetting the
direction d(t) comprised in a guided object control
signal c¢(t) and corresponding to the route followed
by said guided object, at a predetermined time t,,
during the predetermined duration T.

4. The orientation signalling method according to claim
1, characterised in that said guided object (G) is
offset by moving the guidance beam (B) in the pre-
determined offset direction o(t) during the predeter-
mined duration T.

5. The orientation signalling method according to claim
4, characterised in that it comprises offsetting the
direction d4(t) comprised in a guidance beam control
signal c(t) and corresponding to the route indicated
by the guidance beam, at a predetermined time t,
during the predetermined duration T.

6. The orientation signalling method according to any
preceding claim, characterised in that the prede-
termined offset direction o(t) is parallel to sea or
ground surface.

7. Anorientation signalling device for beam riding guid-
ance using a guidance beam (B) forindicating a route
to be followed by a guided object (G) characterised
in that the orientation signalling device (20, 70) com-
prises offset means (22,72) configured to offset the
relative position of the guidance beam (B) with re-
spect to the guided object (G) in a predetermined
offset direction o(t) during a predetermined duration
T, the offset being relative to the indicated route.



9 EP 1 680 643 B1 10

8. An orientation signalling device according to claim

7, characterised in that the offset means (22,72)
are further configured to :

- extract a direction dg(t) from a guided object
control signal c(t) controlling the direction of the
guided object G, said direction dg(t) correspond-
ing to the route followed by said guided object;
- offset said direction dy(t) at a predetermined
time tp, during the predetermined duration T,
which provides an offset direction d,(t); and

- transmit a direction d(t) corresponding to the
direction dy(t) outside the time interval [y, t;+T]
and to the offset direction dy(t) during the time
interval [tg, tg*+T].

9. An orientation signalling device according to the

claim 7, characterised in that the offset means are
further configured to:

- extract a direction d4(t) from a guidance beam
control signal c(t) controlling the direction of the
guidance beam, said direction d4(t) correspond-
ing to the route indicated by the guidance beam;
- offset said direction d4(t) at a predetermined
time tp, during the predetermined duration T,
which provides an offset direction d,(t); and

- transmit a direction d(t) corresponding to the
direction d(t) outside the time interval [ty, ty+T]
and to the offset direction d,(t) during the time
interval [tg, tg*+T].

10. Anorientation determination method for determining

the orientation of an object G guided by a guidance
beam (B) indicating a route to be followed by the
guided object (G), characterised in that the relative
position of the guidance beam (B) with respect to the
guided object (G) is offset in a predetermined offset
direction o(t) at a predetermined time t; during a pre-
determined duration T, the offset being relative to
the indicated route, the orientation of the guided ob-
ject being determined as a function of an offset of
the relative position of the guidance beam (B) with
respect to the guided object (G) in the predetermined
offset direction during a predetermined duration T,
the method comprising:

- detecting the direction a(t) of said guided object
from the guidance beam;

- determining an offset direction 6(t) from said
detected direction a(t);

- comparing said detected offset direction to the
predetermined offset direction o(t), and

- determining the orientation of said guided ob-
ject from said comparison.

11. An orientation determination device for determining

the orientation of an object G guided by a guidance
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12.

13.

14.

beam (B) indicating a route to be followed by the
guided object (G), the relative position of the guid-
ance beam (B) with respect to the guided object (G)
being offset in a predetermined offset direction oft)
at a predetermined time t; during a predetermined
duration T, the offset being relative to the indicated
route, the orientation determination device (90) com-
prising:

- Alignment determination means (60) for de-
tecting the direction a(t) of said guided object
from the guidance beam

- Offset direction reading means (91) for receiv-
ing said detected direction (Azl(t), and determining
a detected offset direction 6(t) from said detect-
ed direction (Azl(t) ;and

- Orientation evaluation means (92) connected
to said offset direction reading means (91), for
determining the orientation of said guided object
from a comparison between said detected offset
direction 6(t) and the predetermined offset di-
rection oft).

An orientation system comprising an orientation sig-
nalling device (20,70) according to any of the pre-
ceding claim 7 to 9 and an orientation determination
device (90) according to claim 11.

A beam riding guidance system comprising:

- A beam projector (30) for transmitting linearly
polarised waves;

- Guidance beam control means (10) connected
to said beam projector (30), for orientating the
beam projector (30) in a guidance beam direc-
tion dy(t) given by a beam riding guidance con-
trol signal c(t);

- At least one beam receiver (50) placed in the
rear of said guided object (G) and capable of
receiving the projected guidance beam (B);

- Alignment determination means (60) connect-
ed to the at least one beam receiver (50), de-
ducting from said projected beam received a de-
tected direction (Azl(t) and providing said detected
direction to guided object control means (80);

characterised in that it comprises an orientation
system according to claim 12.

The beamriding guidance system according to claim
13, wherein it further comprises two orthogonal
beam receivers (50).

Patentanspriiche

1.

Orientierungssignalisierungsverfahren zur Strahl-
fihrung mit einem Fihrungsstrahl (B) zum Anzeigen
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einer von einem gefluhrten Objekt (G) einzuhalten-
den Route, dadurch gekennzeichnet, dass die re-
lative Position des Fiihrungsstrahls (B) mit Bezug
auf das gefuihrte Objekt (G) wenigstens einmal in
einer vorbestimmten Versatzrichtung o(t) wahrend
einer vorbestimmten Dauer T versetzt wird, wobei
sich der Versatz auf die angezeigte Route bezieht.

Orientierungssignalisierungsverfahren nach An-
spruch 1, dadurch gekennzeichnet, dass das Ver-
setzen durch Bewegen des geflihrten Objekts (G)
von der angezeigten Route in der vorbestimmten
Versatzrichtung o(t) wahrend der vorbestimmten
Dauer T implementiert wird.

Orientierungssignalisierungsverfahren nach An-
spruch 2, dadurch gekennzeichnet, dass es das
Versetzen der Richtung d(t), die in einem Geflihr-
tes-Objekt-Steuersignal c(t) enthalten ist und der
von dem gefiihrten Objekt eingehaltenen Route ent-
spricht, zu einer vorbestimmten Zeit ty wéhrend der
vorbestimmten Dauer T beinhaltet.

Orientierungssignalisierungsverfahren nach An-
spruch 1, dadurch gekennzeichnet, dass das ge-
fuhrte Objekt (G) durch Bewegen des Fihrungs-
strahls (B) in der vorbestimmten Versatzrichtung o(t)
wahrend der vorbestimmten Dauer T versetzt wird.

Orientierungssignalisierungsverfahren nach An-
spruch 4, dadurch gekennzeichnet, dass es das
Versetzen der Richtung d4(t), die in einem Fiihrungs-
strahlsteuersignal c(t) enthalten ist und der von dem
gefuhrten Objekt eingehaltenen Route entspricht, zu
einer vorbestimmten Zeit t; wahrend der vorbe-
stimmten Dauer T beinhaltet.

Orientierungssignalisierungsverfahren nach einem
vorherigen Anspruch, dadurch gekennzeichnet,
dass die vorbestimmte Versatzrichtung o(t) parallel
zur Meeres- oder Landoberflache ist.

Orientierungssignalisierungsvorrichtung zur Strahl-
fuhrung mit einem Fihrungsstrahl (B) zum Anzeigen
einer von einem gefiihrten Objekt (G) einzuhalten-
den Route, dadurch gekennzeichnet, dass die
Orientierungssignalisierungsvorrichtung (20, 70)
Versatzmittel (22, 72) umfasst, konfiguriert zum Ver-
setzen der relativen Position des Fihrungsstrahls
(B) mit Bezug auf das gefiihrte Objekt (G) in einer
vorbestimmten Versatzrichtung o(t) wahrend einer
vorbestimmten Dauer T, wobei sich der Versatz auf
die angezeigte Route bezieht.

Orientierungssignalisierungsvorrichtung zur Strahl-
fuhrung nach Anspruch 7, dadurch gekennzeich-
net, dass das Versatzmittel (22,72) ferner konfigu-
riert ist zum:
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- Extrahieren einer Richtung dg(t) von einem Ge-
fihrtes-Objekt-Steuersignal c(t) zum Steuern
der Richtung des gefiihrten Objekts D, wobei
die Richtung dg(t) der von dem gefiihrten Objekt
eingehaltenen Route entspricht;

- Versetzen der Richtung dg(t) zu einer vorbe-
stimmten Zeit t; wahrend der vorbestimmten
Dauer T, die eine Versatzrichtung dy(t) bereit-
stellt; und

- Ubertragen einer Richtung d(t) entsprechend
der Richtung dg(t) auRerhalb des Zeitintervalls
[to, to+T] und der Versatzrichtung d,(t) wéhrend
des Zeitintervalls [ty, ty*+T].

9. Orientierungssignalisierungsvorrichtung nach An-

spruch 7, dadurch gekennzeichnet, dass das Ver-
satzmittel ferner konfiguriert ist zum:

- Extrahieren einer Richtung d4(t) von einem
Fihrungsstrahlsteuersignal c(t) zum Steuern
der Richtung des Fihrungsstrahls, wobei die
Richtung d4(t) der von dem Fuhrungsstrahl an-
gezeigten Route entspricht;

- Versetzen der Richtung d(t) zu einer vorbe-
stimmten Zeit t; wahrend der vorbestimmten
Dauer T, was eine Versatzrichtung d,(t) ergibt;
und

- Ubertragen einer Richtung d(t) entsprechend
der Richtung d4(t) auRerhalb des Zeitinter-
valls[ty, ty+T]und der Versatzrichtung d,(t) wah-
rend des Zeitintervalls [ty, ty+T].

10. Orientierungsbestimmungsverfahren zum Bestim-

men der Orientierung eines Objekts D, das von ei-
nem Flhrungsstrahl (B) gefiihrt wird, der eine Route
anzeigt, die von dem gefiihrten Objekt (G) einzuhal-
ten ist, dadurch gekennzeichnet, dass die relative
Position des Fiihrungsstrahls (B) mit Bezug auf das
gefluhrte Objekt (G) in einer vorbestimmten Versatz-
richtung o(t) zu einer vorbestimmten Zeit ty wahrend
einer vorbestimmten Dauer T versetzt wird, wobei
sich der Versatz auf die angezeigte Route bezieht,
wobei die Orientierung des gefiihrten Objekts in Ab-
hangigkeit von einem Versatz der relativen Position
des Fihrungsstrahls (B) mit Bezug auf das gefiihrte
Objekt (G) in der vorbestimmten Versatzrichtung
wahrend einer vorbestimmten Dauer T bestimmt
wird, wobei das Verfahren Folgendes beinhaltet:

- Erkennen der Richtung (Azl(t) des gefiihrten Ob-
jekts anhand des Fihrungsstrahls;

- Bestimmen einer Versatzrichtung 6(t) anhand
der erkannten Richtung (Azl(t);

- Vergleichen der erkannten Versatzrichtung mit
der vorbestimmten Versatzrichtung o(t), und

- Bestimmen der Orientierung des gefiihrten Ob-
jekts anhand des Vergleichs.
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Orientierungsbestimmungsvorrichtung zum Bestim-
men der Orientierung eines Objekts G, das von ei-
nem Fuhrungsstrahl (B) gefiihrt wird, der eine von
dem geflihrten Objekt (G) einzuhaltende Route an-
zeigt, wobei die relative Position des Fihrungs-
strahls (B) mit Bezug auf das geflihrte Objekt (G) in
einer vorbestimmten Versatzrichtung o(t) zu einer
vorbestimmten Zeit t, wahrend einer vorbestimmten
Dauer T versetzt ist, wobei sich der Versatz auf die
angezeigte Route bezieht, wobei die Orientierungs-
bestimmungsvorrichtung (90) Folgendes umfasst:

- Ausrichtungsbestimmungsmittel (60) zum Er-
kennen der Richtung (Azl(t) des gefuihrten Objekts
anhand des Fihrungsstrahls;

- Versatzrichtungslesemittel (91) zum Empfan-
gen der erkannten Richtung (Azl(t) und zum Be-
stimmen einer erkannten Versatzrichtung 6(f)
anhand der erkannten Richtung (Azl(t); und

- Orientierungsbeurteilungsmittel (92), die mit
dem Versatzrichtungslesemittel (91) verbunden
sind, zum Bestimmen der Orientierung des ge-
fuhrten Objekts anhand eines Vergleichs zwi-
schen der erkannten Versatzrichtung 6(t) und
der bestimmten Versatzrichtung o(t).

Orientierungssystem, das eine Orientierungssigna-
lisierungsvorrichtung (20, 70) nach einem der An-
spriche 7 bis 9 und eine Orientierungsbestim-
mungsvorrichtung (90) nach Anspruch 11 umfasst.

Strahlfiihrungssystem, das Folgendes umfasst:

- einen Strahlprojektor (30) zum Ubertragen von
linear polarisierten Wellen;

- Fihrungsstrahlsteuermittel (10), die mit dem
Strahlprojektor (30) verbunden sind, zum Orien-
tieren des Strahlprojektors (30) in einer durch
ein Strahlfihrungssteuersignal c(t) gegebenen
Flhrungsstrahlrichtung dy(t);

- wenigstens einen Strahlempfanger (50), der
anderRuckseite des gefiihrten Objekts (G) plat-
ziert ist und den projizierten Fiihrungsstrahl (B)
empfangen kann;

- Ausrichtungsbestimmungsmittel (60), die mit
dem wenigstens einen Strahlempfanger (50)
verbunden sind, zum Ableiten einer erkannten
Richtung (Azl(t) von dem projizierten Strahl und
zum Ubermitteln der erkannten Richtung zu Ge-
fuhrtes-Objekt-Steuermitteln (80);

dadurch gekennzeichnet, dass es ein Orientie-
rungssystem nach Anspruch 12 umfasst.

14. Strahlfiihrungssystem nach Anspruch 13, das ferner

zwei orthogonale Strahlempfénger (50) umfasst.
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Revendications

Procédé de signalisation d’orientation pour un gui-
dage par faisceau directeur utilisant un faisceau de
guidage (B) pour indiquer un itinéraire a suivre par
un objet guidé (G) caractérisé en ce que la position
relative du faisceau de guidage (B) par rapport a
I'objet guidé (G), est décalée au moins une fois dans
une direction de décalage o(t) prédéterminée pen-
dant une durée T prédéterminée, le décalage se fai-
sant par rapport a l'itinéraire indiqué.

Procédé de signalisation d’orientation selon la re-
vendication 1, caractérisé en ce que le décalage
est mis en oeuvre en déplagant I'objet guidé (G) par
rapport a l'itinéraire indiqué dans la direction de dé-
calage o(t) prédéterminée pendant la durée T pré-
déterminée.

Procédé de signalisation d’'orientation selon la re-
vendication 2, caractérisé en ce qu’ilcomprend une
étape consistant a décaler la direction d4(t), compri-
se dans un signal c(t) de contréle d’objet guidé et
correspondant a I'itinéraire suivi par ledit objet guidé,
auninstantto prédéterminé, pendantladurée T pré-
déterminée.

Procédé de signalisation d’orientation selon la re-
vendication 1, caractérisé en ce que ledit objet gui-
dé (G) est décalé en déplacant le faisceau de gui-
dage (B) dans la direction de décalage o(t) prédé-
terminée pendant la durée T prédéterminée.

Procédé de signalisation d’orientation selon la re-
vendication 4, caractérisé en ce qu’ilcomprend une
étape consistant & décaler la direction d4(t), compri-
se dans un signal de contrdle de faisceau de guidage
c(t) et correspondant a l'itinéraire indiqué par le fais-
ceau de guidage, a un instant ty prédéterminé, pen-
dant la durée T prédéterminée.

Procédé de signalisation d’orientation selon l'une
quelconque des revendications précédentes, carac-
térisé en ce que la direction de décalage o(t) pré-
déterminée est paralléle a une surface marine ou
terrestre.

Dispositif de signalisation d’orientation destiné a un
guidage par faisceau directeur utilisant un faisceau
de guidage (B) pour indiquer un itinéraire a suivre
par un objet guidé (G), caractérisé en ce que le
dispositif de signalisation d’orientation (20, 70) com-
prend un moyen de décalage (22, 72) configuré pour
décaler la position relative du faisceau de guidage
(B) par rapport a I'objet guidé (G) dans une direction
de décalage o(t) prédéterminée pendant une durée
T prédéterminée, le décalage se faisant par rapport
a l'itinéraire indiqué.
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Dispositif de signalisation d’orientation selon la re-
vendication 7, caractérisé en ce que le moyen de
décalage (22, 72) est en outre configuré pour :

- extraire une direction dg(t) d’'un signal de con-
tréle d’objet guidé c(t) contrdlant la direction de
I'objet guidé G, ladite direction dg(t) correspon-
dant a l'itinéraire suivi par ledit objet guidé ;

- décaler ladite direction dg(t) a un instant ty pré-
déterminé, pendant la durée T prédéterminée,
ce qui fournit une direction de décalage d,(t) ; et
- transmettre une direction d(t) correspondant a
la direction dg(t) en dehors de lintervalle de
temps [tg, tg + T] et & la direction de décalage
dy(t) a l'intérieur de l'intervalle de temps [tg, ty +
T].

9. Dispositif de signalisation d’orientation selon la re-

vendication 7, caractérisé en ce que le moyen de
décalage est en outre configuré pour :

- extraire une direction d,(t) d’un signal de con-
tréle de faisceau de guidage c(t) contrélant la
direction du faisceau de guidage, ladite direction
d,(t) correspondant a litinéraire indiqué par le
faisceau de guidage ;

- décaler ladite direction d4(t) a un instant t; pré-
déterminé, pendant la durée T prédéterminée,
ce qui fournit une direction de décalage d,(t) ; et
- transmettre une direction d(t) correspondant a
la direction d4(t) en dehors de lintervalle de
temps [tg, tg + T] et & la direction de décalage
dy(t) a l'intérieur de l'intervalle de temps [tg, ty +
T].

10. Procédé de détermination d’orientation pour déter-

miner I'orientation d’'un objet G guidé par un faisceau
de guidage (B) indiquant un itinéraire a suivre par
I'objet guidé (G), caractérisé en ce que la position
relative du faisceau de guidage (B) par rapport a
I'objet guidé (G) est décalée dans une direction de
décalage o(t) prédéterminée a un instant to prédeé-
terminé pendant une durée T prédéterminée, le dé-
calage se faisant par rapport a l'itinéraire indiqué,
'orientation de I'objet guidé étant déterminée en
fonction d’'un décalage de la position relative du fais-
ceau de guidage (B) par rapport a I'objet guidé (G)
dans la direction de décalage prédéterminée pen-
dantune durée T prédéterminée, ledit procédé com-
prenant les étapes consistant a :

- détecter la direction (Azl(t) dudit objet guidé par
rapport au faisceau de guidage ;

- déterminer une direction de décalage 6(t) par
rapport a ladite direction (Azl(t) détectée ;

- comparer ladite direction de décalage détectée
ala direction de décalage o(t) prédéterminée, et
- déterminer 'orientation dudit objet guidé a par-
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1.

12.

13.

tir de ladite comparaison.

Dispositif de détermination d’orientation pour déter-
miner I'orientation d’un objet G guidé par un faisceau
de guidage (B) indiquant un itinéraire a suivre par
I'objet guidé (G), la position relative du faisceau de
guidage (B) par rapport a I'objet guidé (G) étant dé-
calée dans une direction de décalage o(t) prédéter-
minée a un instant ty prédéterminé pendant une du-
rée T prédéterminée, le décalage se faisant par rap-
port a l'itinéraire indiqué, le dispositif de détermina-
tion d’orientation (90) comprenant :

- un moyen de détermination d’alignement (60)
pour détecter la direction (Azl(t) dudit objet guidé
par rapport au faisceau de guidage ;

- un moyen de lecture de direction de décalage
(91) pour recevoir ladite direction (Azl(t) détectée,
et de déterminer une direction de décalage 6(t)
détectée a partir de ladite direction (Azl(t)
détectée ; et

- un moyen d’évaluation d’orientation (92) rac-
cordé audit moyen de lecture de direction de
décalage (91), pour déterminer I'orientation du-
dit objet guidé a partir d’'une comparaison entre
ladite direction de décalage 6(t) détectée et la
direction de décalage o(t) prédéterminée.

Systeme d’orientation comprenant un dispositif de
signalisation d’orientation (20, 70) selon I'une quel-
conque des revendications 7 a 9 et un dispositif de
détermination d’orientation (90) selon la revendica-
tion 11.

Systeme de guidage par faisceau directeur,
comprenant :

- un projecteur de faisceau (30) pour émettre
des ondes polarisées de maniére linéaire ;

- un moyen de contréle de faisceau de guidage
(10) raccordé audit projecteur de faisceau (30),
pour orienter le projecteur de faisceau (30) dans
une direction de faisceau de guidage d(t) four-
nie par un signal de contréle de guidage parfais-
ceau directeur c(t) ;

- aumoins un dispositif de réception de faisceau
(50) placé a l'arriere dudit objet guidé (G) et ca-
pable de recevoir le faisceau de guidage (B)
projeté ;

- un moyen de détermination d’alignement (60)
raccordé au au moins un dispositif de réception
de faisceau (50), déduisant, a partir dudit fais-
ceau projeté regu, une direction (Azl(t) détectée et
fournissant ladite direction détectée au moyen
de contréle d’objet guidé (80) ;

caractérisé en ce qu’il comprend un systéme
d’orientation selon la revendication 12.



17 EP 1 680 643 B1

14. Systéme de guidage par faisceau directeur selon la
revendication 13, comprenant en outre deux dispo-
sitifs de réception de faisceau (50) orthogonaux.
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