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Abstract Of The Disclosure

A position-beam correspondence data table in which a plurality of areas on the
eground and beams from the communication satellite each covering each area are correlated
to each other is previously prepared, a current position of the mobile satellite
communication terminal is computed by a position computing means at a point of time
when the mobile satellite communication terminal is not executing communications such
as when a power for the mobile satellite communication terminal is turned ON, or when a
prespecified key is pressed down, a beam corresponding to the computed current position
1s red out from said position-beam correspondence data table, a beam to be used in the
area including the current position is decided, and a beam switch request command for

switching to this beam is transmitted to the communication satellite.
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Beam Automatic Selection Switching Method In Multi-Beam Satellite

Communication System And Apparatus For Same

Field of the Invention

[001] The present invention relates to a mobile satellite communication terminal in a
multi-beam satellite communication system, and more particularly to a beam automatic
selection switching method for automatically selecting a beam used in the mobile satellite

communication terminal as well as to an apparatus for the same.
Background of the Invention

[002] There has been known a technology disclosed in Japanese Patent Laid-Open
Publication No. 75518/1993 as a beam automatic selection switching method in a multi-
beam satellite communication system. This beam automatic selection switching method,
as shown in Fig. 6, comprises a line quality assessing means 100 for assessing a line quality
of a signal received from the communication satellite in the mobile satellite
communication terminal; a position computing means 101 for computing a current position
of the mobile satellite communication terminal according to data received from a GPS; a
moving direction detecting means 102 for detecting a moving direction (progressing
direction) of the mobile satellite communication terminal by using an earth magnetic
sensor or the like; a next beam computing means 103 for computing a beam to be selected
next according to a current position of the mobile satellite communication terminal
computed by the position computing means 101 as well as to a moving direction of the
mobile satellite communication terminal detected by the moving direction detecting means

102; and a beam switching means 104 for transmitting a beam switching request command

via the communication satellite to the earth station for switching the beam.

[003] In this beam automatic selection switching method, when the assessment value of a

line quality of the mobile satellite communication terminal is determined as worse than a
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prespecified threshold value by the line quality assessing means 100, at first the position
computing means 101 computes a current position of the mobile satellite communication
terminal. Then, a beam to be selected next is computed by the next beam computing
means 103 according to the moving direction of the mobile satellite communication
terminal detected by the moving direction detecting means 102 as well as the current
position of the mobile satellite communication terminal computed by the position
computing means 101 for deciding the beam, and the beam switching means 104 transmits

a beam switching request command to the communication satellite.

[004] Configuration of the beam switching apparatus based on the conventional
technology 1s as described above, so that a long period of time is required for switching a
beam, and communications may be cut during the processing described above, and for this

reason it is quite inconvenient to use the apparatus.
Summary of the Invention

[005] It 1s an object of the present invention to obtain a beam automatic selection
switching method in a multi-beam satellite communication system in which an easy-to-use
mobile satellite communication terminal can be obtained by reducing a time required for

switching beams as well as to obtain an apparatus for the same.

[006] In the beam automatic selection switching method according to the present
invention, a beam to be used can be selected by referring to the position-beam

correspondence data table previously stored at some point of time when the mobile satellite

communication terminal is not executing communications.

[007] In the beam automatic selection switching method according to the present
invention, a moving direction-beam correspondence data table is generated by the moving
direction-beam correspondence data table generating means at an appropriate point of time

when the mobile satellite communication terminal is not executing communications, and a
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next beam is selected with reference to the moving direction-beam correspondence data
table when an assessment value for a line quality becomes worse, so that a beam can be
switched within a short period of time even during communications while the

communication terminal 1s moving.

[008] In the beam automatic selection switching method according to the present
invention, a beam to be used can be selected by referring to the position-beam
correspondence data table previously stored at an appropriate point of time when the
mobile satellite communication terminal 1s not executing communications, so that the
beam can successively be corrected to an accurate beam, and a moving direction-beam
correspondence data table is generated by the moving direction-beam correspondence data
table generating means at some point of time when the mobile satellite communication
terminal 1s not executing communications, and a next beam is selected with reference to
the moving direction-beam data correspondence table when an assessment value for a line
quality becomes worse, and for this reason a beam can be switched within a short period of

time even during communications while the communication terminal 1s moving.

[009] In the beam automatic selection switching method according to the present
invention, data for the moving direction-beam correspondence data table 1s generated in the
earth station, and this data is written via the communication satellite into the moving

direction-beam correspondence data table therefrom.

[0010] In the beam automatic selection switching apparatus according to the present
invention, a beam to be used is selected by referring to the position-beam correspondence

data table previously stored at an appropriate point of time when the mobile satellite

communication terminal is not executing communications.

[0011] In the beam automatic selection switching apparatus according to the present
invention, a moving direction-beam correspondence data table is generated by the moving

direction-beam correspondence data table generating means at an appropriate point of time
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when the mobile satellite communication terminal 1s not executing communications, and a
next beam is selected with reference to the moving direction-beam correspondence data
table when the assessment value for a line quality becomes worse. With this feature a beam
can be switched within a short period of time even during communications while the

communication terminal is moving.

[0012] In the beam automatic selection switching apparatus according to the present
invention, a beam to be used is selected by referring to the position-beam correspondence
data table previously stored at an appropriate point of time when the mobile satellite
communication terminal is not executing communications; a moving direction-beam
correspondence data table is generated by the moving direction-beam correspondence data
table generating means at an appropriate point of time when the mobile satellite
communication terminal is not executing communications, and a next beam is selected
with reference to the moving direction-beam correspondence data table when the
assessment value for a line quality becomes worse. With this feature, a beam can be
switched within a short period of time even during communications while the

communication terminal 1s moving.

[0013] In the beam automatic selection switching apparatus according to the present
invention, a moving direction of the mobile satellite communication terminal can
accurately be detected by a special purpose device such as an earth magnetic sensor or a

gyroscope.

[0014] In the beam automatic selection switching apparatus according to the present
invention, a moving direction of the mobile satellite communication terminal can be

detected from position data for two points obtained by the position computing means

without requiring a dedicated device.
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[0015] In the beam automatic selection switching apparatus according to the present
invention, a line quality of a signal received from the satellite can be assessed according to

a bit error rate or a receiving level, or a C/N ratio.

[0016] Other objects and features of this invention will become understood from the

following description with reference to the accompanying drawings.

Brief Description of the Drawings

[0017] Fig. 1 is a block diagram showing an embodiment of a beam automatic selection

switching apparatus in a multi-beam satellite communication system according to the

present invention;

[0018] Fig. 2 is an explanatory view showing each beam and areas covered thereby in the

multi-beam satellite communication system according to the present invention;

[0019] Fig. 3 is an explanatory view showing an example of contents of a position-beam
correspondence data table used in the beam automatic selection switching apparatus in the

multi-beam satellite communication system according to the present invention;

[0020] Fig. 4 is an explanatory view showing an example of contents of a moving
direction-beam correspondence data table used in the beam automatic selection switching

apparatus 1n the multi-beam satellite communication system according to the present

invention;

[0021] Fig. 5 is an explanatory view showing azimuth angles; and

[0022] Fig. 6 1s a block diagram showing a beam automatic selection switching apparatus

based on the conventional technology.
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Description of the Preferred Embodiments

[0023] Detailed description is made hereinafter for embodiments of the present invention

with reference to the related drawings.

[0024] Fig. 1 shows an embodiment of the beam automatic selection switching apparatus

according to the present invention.

[0025] This beam automatic selection switching apparatus comprises a line quality
assessing means 1 for assessing a line quality of a signal received from the communication
satellite; a position computing means 2 for computing a current position of the mobile
satellite communication terminal according to data from GPS or the like; a moving
direction detecting means 3 for detecting a moving direction of the mobile satellite
communication terminal by an earth magnetic sensor or a gyroscope or the like; a position-
beam correspondence data table 4; a moving direction-beam correspondence data table 5; a
moving direction-beam correspondence data table generating means 6 for generating the
moving direction-beam correspondence data table 5; and a beam switching means 7 for
transmitting a beam switching request command to the communication satellite for

switching a beam.

[0026] Fig. 2 shows a plurality of beams A, B, C, D each from the communication satellite
in the multi-beam satellite communication system, and each of areas Ra, Rb, Rc, Rd
covered by each of these beams, and the reference character X therein indicates a mobile

unit mounting thereon a mobile satellite communication terminal.

[0027] The position-beam correspondence data table 4 is a data table in which each of a
plurahity of areas on the ground is correlated to a beam from the communication satellite
covering the area, and this data table 1s previously prepared and written into a memory such
as a ROM. The position-beam correspondence data table 4, as shown in Fig. 3, is a data

table having a rectangular cell array format, each cell obtained by dividing an area on the
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ground into a plurality of zones; any of beams A, B, C, and D is written in each cell; and

non mark (-) 1s written in a cell not covered by any beams.

[0028] The position-beam correspondence data table 5, as shown in Fig. 5, is a data table
in which each of the azimuth N, S, E, W are divided into a plurality of angular areas, for
instance, into 8 areas by 45 degrees under the condition that each azimuth is expressed with
an angle (Azimuth angle) in the counterclockwise direction assuming that the east is at zero
degree, and a beam corresponding to each of the areas is correlated to the each of the
angular areas by referring to the current position as a reference point, and this data table is

prepared by the position-beam correspondence data table generating means 6.

[0029] The position-beam correspondence data table generating means 6 selects a beam to
be selected next for each of the moving directions with reference to the data for the
position-beam correspondence data table 4 by referring the current position computed by
the position computing means 2 as a reference position at an appropriate point of time
when the mobile satellite communication terminal is not executing communications such
as when a power for the mobile satellite communication terminal is turned ON or when a
prespecified key 1s pressed down, and writes a name of the selected beam into the moving

direction-beam correspondence data table 5.

[0030] For instance, it 1s assumed herein that the mobile unit X mounting thereon the
mobile satellite communication terminal shown in Fig. 2 is positioned at the area Ra. At
tirst herein, at a point of time when a power for the mobile satellite communication
terminal is turned ON, or when a prespecified key is pressed down, at that point of time, in
other words, at an appropriate point of time when the mobile satellite communication
terminal 1s not executing communications, the position computing means 2 computes a
current position (latitude, longitude) of the mobile satellite communication terminal

according to data from the GPS.
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[0031] The beam switching means 7 searches, when a current position of the mobile
satellite communication terminal i1s computed at the timing as described above, a
corresponding cell of the position-beam correspondence data table 4 by referring to the
computed current position (latitude, longitude) as a searching key, decides a beam to be
used in the area including the current position by reading the data for the corresponding
cell from the data table 4, and transmits a beam switching request command for switching
to this beam to be used to the communication satellite. With this feature, the beam to be

used 1s initialized.

[0032] This process is an initialized process required for switching to a beam
corresponding to an area to which the terminal is moved in a case where, for instance, a
power for the mobile satellite communication terminal is not turned ON, or the terminal 1s

moved to another area.

[0033] However, in a case where the same beam as that already registered in the mobile
satellite communication terminal 1s selected, the beam switching means 7 executes nothing.
In only the case where a beam different from that already registered in the mobile satellite
communication terminal is selected, the beam switching means 7 transmits a beam

switching request command to the communication satellite.

[0034] As described above, the beam is selected by referring to the previously stored
position-beam correspondence data table 4 at an appropriate point of time when the mobile

satellite communication terminal is not executing communications, so that the beam can be

corrected to an accurate one.

[0035] Also the beam switching means 7 searches a corresponding cell in the moving
direction-beam correspondence data table S by referring to the moving direction detected
by the moving direction detecting means 3 as a searching key when the assessment value of
a line quality indicated by a bit error rate, a received level, or a C/N ratio or the like is

detected as not more than the prespecified threshold value by the line quality assessing
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means 1 during movement of the mobile satellite communication terminal, reads out data
for the cell from the data table 5 for deciding a beam to be selected next, and transmits a
beam switching request command to the communication satellite. With this feature, a beam

1s switched to an appropriate one.

[0036] For instance, in a case where the mobile unit X shown in Fig. 2 moves from the
area Ra to another area Rd adjacent thereto, the assessment value of the line quality

becomes not more than a specified threshold value near the point y.

[0037] The moving direction of the mobile unit X in this step is about 10 , so that the
beam switching means 7 selects a next beam D by referring to the mobile direction-beam
correspondence data table 5, and the beams 1s switched by sending a beam switching

request command to the communication satellite.

[0038] As described above, a moving direction-beam correspondence data table S is
generated by the moving direction-beam correspondence data table generating means 6 at
an appropriate point of time when the mobile satellite communication terminal is not
executing communication, and a next beam is selected and set with reference to the moving
direction-beam data table 5 when the assessment value of a line quality becomes worse, so
that a beam can be switched in a short period of time during communications while the
communication terminal is moving, which makes it possible to hardly stop the

communications.

[0039] It should be noted that in the embodiment described above, the moving direction-
beam correspondence data table 5 is generated by the moving direction-beam
correspondence data table generating means 6 provided in the mobilie satellite
communication terminal, but in addition to the system, data for a current position is sent
from the mobile satellite communication terminal to an earth station via the
communication satellite, the sent data is computed in the earth station for generation, and

the result may be informed to the mobile satellite communication terminal via the
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communication satellite. In this case, the moving direction-beam correspondence data
table generating means 6 in the mobile satellite communication terminal becomes

unnecessary.

[0040] As for detection of a moving direction of the mobile unit X by the moving
direction detecting means 3, position data (longitude, latitude) of the mobile unit X for two
different points passed through the last time is obtained by using the GPS in addition to a
special purpose device such as an earth magnetic sensor or a gyroscope, the moving
direction may be detected by the moving direction vector obtained from the difference of a
longitude and a latitude between these two points. In this case, a special purpose device for
obtaining a moving direction is not required, which makes it possible to reduce the costs of

the system.

[0041] It should be noted that different two points which are both ends of the vector of a
moving direction can be obtained by the position computing means 2 by successively
obtaining position data from GPS at a first point of time when communication is not
executed after the terminal has passed a prespecified running distance or running time, and

the moving direction vector can also be obtained at the point of time.

0042] As understood from the above description, in the beam automatic selection
switching method in the multi-beam satellite communication system according to the
present invention, a beam to be used can be selected by referring to the previously stored
position-beam correspondence data table at an appropriate point of time when the mobile

satellite communication terminal is not executing communications, so that the beam can

successively be corrected to an accurate beam.

[0043] In the beam automatic selection switching method in the multi-beam satellite
communication system according to another feature of the present invention, a moving
direction-beam correspondence data table is generated by the moving direction-beam

correspondence data table generating means at an appropriate point of time when the
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mobile satellite communication terminal is not executing communications, and a next
beam 1s selected with reference to the moving direction-beam correspondence data table
when the assessment value of a line quality becomes worse, so that a beam can be switched
in a short period of time even during communications while the terminal is moving, which

makes 1t possible to hardly cut communications.

[0044] In the beam automatic selection switching method in the multi-beam satellite
communication system according to another feature of the present invention, a beam to be
used can be selected by referring to the previously stored position-beam correspondence
data table at an appropriate point of time when the mobile satellite communication terminal
is not executing communications, so that the beam can successively be corrected to an
accurate beam, and also a moving direction-beam correspondence data table is generated
by the moving direction-beam correspondence data table generating means at an
appropriate point of time when the mobile satellite communication terminal is not
executing communications; and a next beam is selected with reference to the moving
direction-beam correspondence data table when the assessment value of a line quality
becomes worse, so that a beam can be switched in a short period of time even during
communications while the terminal is moving, which makes it possible to hardly cut

communications.

[0045] In the beam automatic selection switching method in the multi-beam satellite
communication system according to another feature of the present invention, data for a
moving direction-beam correspondence data table is generated in the earth station, and the
data 1s written via the satellite into the moving direction-beam correspondence data table
therefrom, so that a moving direction-beam correspondence data table generating means in

the mobile satellite communication terminal can be omitted.

[0046] In the beam automatic selection switching apparatus in the multi-beam satellite
communication system according to another feature of the present invention, a beam to be

used can be selected by referring to the previously stored position-beam correspondence
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data table at an appropriate point of time when the mobile satellite communication terminal
is not executing communications, so that the beam can successively be corrected to an

accurate beam.

[0047] In the beam automatic selection switching apparatus in the multi-beam satellite
communication system according to another feature of the present invention, a moving
direction-beam correspondence data table is generated by the moving direction-beam
correspondence data table generating means at an appropriate point of time when the
mobile satellite communication terminal is not executing communications, and a next
beam is selected with reference to the moving direction-beam correspondence data table
when the assessment value of a line quality becomes worse, so that the beam can be
switched in a short period of time even during communications while the terminal 1s

moving, which makes it possible to hardly cut communications.

[0048] In the beam automatic selection switching apparatus in the multi-beam satellite
communication system according to another feature of the present invention, a beam to be
used can be selected by referring to the previously stored position-beam correspondence
data table at an appropriate point of time when the mobile satellite communication terminal
1s not executing communications, so that the beam can successively be corrected to an
accurate beam, and also a moving direction-beam correspondence data table is generated
by the moving direction-beam correspondence data table generating means at some point
of time when the mobile satellite communication terminal is not executing
communications; and a next beam is selected with reference to the moving direction-beam
correspondence data table when the assessment value of a line quality becomes worse, so
that the beam can be switched in a short period of time even during communications while

the terminal is moving, which makes it possible to hardly cut communications.

[0049] In the beam automatic selection switching apparatus in the multi-beam satellite
communication system according to another feature of the present invention, a moving

direction of the mobile satellite communication terminal can accurately be detected by a
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special purpose device such as an earth magnetic sensor or a gyroscope without requiring

for any complicated computation.

[0050] In the beam automatic selection switching apparatus in the multi-beam satellite
communication system according to another feature of the present invention, a moving
direction of the mobile satellite communication terminal can be detected from position data
for two points obtained by the position computing means, so that a moving direction can be

detected without any special device, which makes it possible to reduce the costs thereof.

[0051] In the beam automatic selection switching apparatus in the multi-beam satellite
communication system according to another feature of the present invention, a line quality
of a signal received from the satellite is assessed according to a bit error rate or a receiving

level, or a C/N ratio, so that assessment of a line quality can accurately be made.

[0052] Although the invention has been described with respect to a specific embodiment
for a complete and clear disclosure, the appended claims are not to be thus limited but are
to be construed as embodying all modifications and alternative constructions that may

occur to one skilled in the art which fairly fall within the basic teaching herein set forth.

-13 -
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Claims

What is claimed 1s:

1. An automatic beam switching method in a multi-beam satellite communication
system, comprising the steps of:

storing a plurality of ground positions of a plurality of beams of said multi-beam
satellite communication system in a position-beam correspondence table;

computing a first position of a mobile satellite communication terminal;

selecting a first beam of said plurality of beams by referencing said position-beam
correspondence table, utilizing said first position of said mobile satellite communication
terminal as an index mto said position-beam correspondence table; and

transmitting a first beam switching request to said multi-beam satellite

communication system for switching to said selected first beam.

2. An automatic beam switching method in a multi-beam satellite communication
system, comprising the steps of:

storing a plurality of ground positions of a plurality of beams of said multi-beam
satellite communication system in a position-beam correspondence table;

computing a first position of a mobile satellite communication terminai;

selecting a first beam by referencing said position-beam correspondence table,
utilizing said first position of said mobile satellite communication terminal as an index into
said position-beam correspondence table;

transmitting a first beam switching request to said multi-beam satellite
communication system to switch said communication system to said selected beam;

storing a plurality of angular directions corresponding to a plurality of adjacent

beams in a direction-beam correspondence table;

assessing a signal quality of a signal received from said multi-beam satellite

communication system;

selecting a second beam by referencing said direction-beam correspondence table
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when said signal quality does not exceed a predetermined threshold; and
transmitting a second beam switching request to said multi-beam satellite
communication system for switching to said second beam when said second beam has been

selected.

3. An automatic beam switching method 1in a multi-beam satellite communication
system according to claim 2, wherein the step of storing a plurality of angular directions
corresponding to a plurality of adjacent beams in a direction-beam correspondence table
further comprises:

transmitting a current position of said mobile satellite communication terminal from
said multi-beam satellite communication system to an earth station;

generating said plurality of angular directions corresponding to said plurality of
adjacent beams;

transmitting said plurality of angular directions from said earth station to said multi-
beam satellite communication system; and

transmitting said plurality of angular directions from said multi-beam satellite

communication system to said mobile satellite communication terminal.

4, An automatic beam switching method in a multi-beam satellite communication
system, comprising the steps of:

storing a plurality of ground positions of a plurality of beams of said multi-beam
satellite communication system in a position-beam correspondence table;

computing a first position of a mobile satellite communication terminal;

selecting a first beam by referencing said position-beam correspondence table,
utilizing said first position of said mobile satellite communication terminal as an index into
said position-beam correspondence table;

transmitting a first beam switching request to said multi-beam satellite
communication system to switch said communication system to said selected beam:

storing a plurality of angulr directions corresponding to a plurality of adjacent beams

1n a direction-beam correspondence table;

-15 -

RN MR R A T R A e e T R 2 NG R 0 S T e A A R el

'
_",n_\-".mi’;’:‘yf'ﬁ 5'wm§{¢",xqf“f;{‘a W;'yf{s‘;‘:/d?“‘.‘@'y‘.\'{;lw.w LASTOR MO A e ar S TIPS N AR AV T A T e 8t B Ryt " .



-, I N A N I L e St oo ol oo SR Y R
NN SN s TR LY TN e T Tma

CA 02195152 2002-06-17

assessing a signal quality of a signal received from said multi-beam satellite
communication system;

selecting a second beam by referencing said direction-beam correspondence table
when said si gnal quality does not exceed a predetermined threshold; and

transmitting a second beam switching request to said multi-beam satellite
communication system for switching said communication system to said second beam

when said second beam has been selected.

5. An automatic beam switching method in a multi-beam satellite communication
system according to claim 4, wherein the step of storing a plurality of angular directions
corresponding to a plurality of adjacent beams in a direction-beam correspondence table
further comprises:

transmitting a current position of said mobile satellite communication terminal from
a multi-beam satellite to an earth station;

generating said plurality of angular directions corresponding to said plurality of
adjacent beams;

transmitting said plurality of angular directions from said earth station to said multi-
beam satellite communication system; and

transmitting said plurality of angular directions from said multi-beam satellite

communication system to said mobile satellite communication terminal.

6. An automatic beam switching apparatus in a multi-beam satellite
communication system comprising:

a position computing means for computing a first position of a mobile satellite
communication terminal;

a position-beam correspondence table having a plurality of stored positions that
correspond to a plurality of adjacent beams; and

a beam switching means for selecting a first beam by referencing said position-beam

correspondence table using said computed first position of said mobile satellite

communication terminal.

- 16 -
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7. An automatic beam switching apparatus in a multi-beam satellite
communication system comprising:

position computing means for computing a current position of a mobile satellite
communication terminal;

direction detection means for detecting a direction of movement of said mobile
satellite communication terminal;

a position-beam correspondence table having a plurality of stored positions that
correspond to a plurality of adjacent beams;

means for selecting a first beam from said position-beam correspondence table using
said computed current position of said mobile satellite communication terminal;

a direction-beam correspondence table having a plurality of stored angular directions
that correspond to a plurality of adjacent beams;

a direction-beam correspondence table generating means for generating said
direction-beam correspondence table;

a signal quality assessing means for assessing a signal quality of a signal received
from said multi-beam satellite communication system using said selected first beam; and

a beam switching means for selecting a second beam by referencing said direction-

beam correspondence table when said signal quality does not exceed a predetermined
threshold.

8. An automatic beam switching apparatus in a multi-beam satellite

communication system according to claim 7, wherein said direction detecting means is a

dedicated device.

9. An automatic beam switching apparatus in a multi-beam satellite
communication system according to claim 7, wherein said direction detecting means

computes a direction of movement from a pair of points computed by said position

computing means.
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10. An automatic beam switching apparatus in a multi-beam satellite
communication system according to claim 7, wherein said signal quality assessing means

assesses said signal quality from a bit error rate.

11. An automatic beam switching apparatus in a multi-beam satellite
communication system comprising:

position computing means for computing a current position of a mobile satellite
communication terminal;

direction detection means for detecting a direction of movement of said mobile
satellite communication terminal;

a position-beam correspondence table having a plurality of stored positions that
correspond to a plurality of adjacent beams;

a direction-beam correspondence table having a plurality of stored angular directions
that correspond to a plurality of adjacent beams;

a direction-beam correspondence table generating means for generating said
direction-beam correspondence table;

a signal quality assessing means for assessing a signal quality of a signal received
from said multi-beam satellite communication system; and

beam switching means for selecting a first beam by referencing said position-beam
correspondence table, and for selecting a second beam by referencing said direction-beam

correspondence table when said signal quality does not exceed a predetermined threshold.

12. An automatic beam switching apparatus in a multi-beam satellite

communication system according to claim 11, wherein said direction detecting means is a

dedicated device.

13. An automatic beam switching apparatus in a multi-beam satellite

communication system according to claim 11, wherein said direction detecting means

computes a direction of movement from a pair of points computed by said position

computing means.
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14, An automatic beam switching apparatus in a multi-beam satellite
communication system according to claim 11, wherein said signal quality assessing means

assesses said signal quality from a bit error rate.

15. An automatic beam switching apparatus in a multi-beam satellite
communication system according to claim 7, wherein said direction detecting means is an

earth magnetism sensor.

16. An automatic beam switching apparatus in a multi-beam satellite

communication system according to claim 7, wherein said direction detecting means is a

gyroscope.

17. An automatic beam switching apparatus in a multi-beam satellite
communication system according to claim 7, wherein said signal quality assessing means

assesses said signal quality from a receiving level.

18. An automatic beam switching apparatus in a multi-beam satellite
communication system according to claim 7, wherein said signal quality assessing means

assesses said signal quality from a C/N ratio.

19. An automatic beam switching apparatus in a multi-beam satellite

communication system according to claim 11, wherein said direction detecting means is an

earth magnetism sensor.

20, An automatic beam switching apparatus in a multi-beam satellite

communication system according to claim 11, wherein said direction detecting means is a

gyroscope.

-19.
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