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(54) DIRECTIONAL WIRELESS COMMUNICATIONS ONBOARD AIRCRAFT

(57) Disclosed is a method that includes receiving
absolute wireless access point coordinates from wireless
access points that define respective wireless access
point positions of the wireless access points. The method
includes orienting the directional antenna to orientations
based on the absolute wireless access point coordinates.
The method includes transmitting test signals to the re-
spective wireless access points while the directional an-
tenna is positioned at the orientations to generate the

database entries associated with the respective wireless
access point positions. The method includes orienting
the directional antenna according to a first one of the
database entries having a greatest likelihood to establish
a first communications path between a first one of the
wireless access points and the wireless endpoint. The
method includes transmitting a data signal to the first one
of the wireless access points with a minimum transmis-
sion power based on the database entries.



EP 3 813 273 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of Indian Pat-
ent Application Serial No. 201911041775 filed October
15, 2019.

BACKGROUND

[0002] The present disclosure relates to the art of wire-
less communications on aircraft. Passengers, operators
and control systems may harness aircraft wireless com-
munications to communicate onboard and offboard air-
craft.

BRIEF DESCRIPTION

[0003] Disclosed is a method for initializing wireless
communications in an aircraft by recording database en-
tries for wireless communications in a database schema
and positioning a directional antenna associated with a
wireless endpoint according to the database entries. The
method includes receiving absolute wireless access
point coordinates from wireless access points that define
respective wireless access point positions of the wireless
access points. The method includes orienting the direc-
tional antenna to orientations based on the absolute wire-
less access point coordinates. The method includes
transmitting test signals to the respective wireless access
points while the directional antenna is positioned at the
orientations to generate the database entries associated
with the respective wireless access point positions. The
method includes orienting the directional antenna ac-
cording to a first one of the database entries having a
greatest likelihood to establish a first communications
path between a first one of the wireless access points
and the wireless endpoint. The method includes trans-
mitting a data signal to the first one of the wireless access
points with a minimum transmission power based on the
database entries.
[0004] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include that responsive to a disconnection of the
first communications path, orienting the directional an-
tenna according to a second one of the database entries
having a second greatest likelihood to establish a second
communications path between a second one of the wire-
less access points and the wireless endpoint.
[0005] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the disconnection of the first com-
munications path includes a dropped packet associated
with the first communications path.
[0006] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the orienting the directional antenna
of the wireless endpoint based on the absolute wireless

access point coordinates is according to relative coordi-
nates defined by the absolute wireless access point co-
ordinates and absolute wireless endpoint coordinates
that define a wireless endpoint position of the wireless
endpoint.
[0007] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the orientations are all positions
within an offset band having a step size that corresponds
with the relative coordinates.
[0008] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the database entries are ratios of
received signal strengths and transmission powers cor-
responding to the absolute wireless access point coor-
dinates and the greatest likelihood is based on the ratios.
[0009] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the directional antenna is an anten-
na apparatus that produces ratios according to the rela-
tive coordinates such that the ratios vary based on the
relative coordinates.
[0010] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the received signal strengths are
received from the respective wireless access points as
a data transmission.
[0011] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the test signals are defined by com-
binations of transmission strength and polarization that
vary at the orientations.
[0012] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the database entries are further de-
fined according to the polarization.
[0013] Also disclosed is a method for positioning a di-
rectional antenna associated with a wireless endpoint
according to database entries. The method includes ori-
enting the directional antenna according to a first one of
the database entries having a greatest likelihood to es-
tablish a first communications path between a first one
of wireless access points and the wireless endpoint.
[0014] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include transmitting a data signal to the first one of
the wireless access points with a minimum transmission
power based on the database entries; and
In addition to one or more of the features described
above, or as an alternative, further embodiments may
include responsive to a disconnection of the first com-
munications path, orienting the directional antenna ac-
cording to a second one of the database entries having
a second greatest likelihood to establish a second com-
munications path between a second one of the wireless
access points and the wireless endpoint.
[0015] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
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may include wherein the database entries are defined by
a method for initializing wireless communications in an
aircraft by recording the database entries for wireless
communications in a database schema comprising:

In addition to one or more of the features described
above, or as an alternative, further embodiments
may include that receiving absolute wireless access
point coordinates from wireless access points that
define respective wireless access point positions of
the wireless access points;

In addition to one or more of the features described
above, or as an alternative, further embodiments
may include that orienting the directional antenna to
orientations based on the absolute wireless access
point coordinates; and

In addition to one or more of the features described
above, or as an alternative, further embodiments
may include that transmitting test signals to the re-
spective wireless access points while the directional
antenna is positioned at the orientations to generate
the database entries associated with the respective
wireless access point positions.

[0016] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the disconnection of the first com-
munications path includes a dropped packet associated
with the first communications path.
[0017] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the database entries are ratios of
received signal strengths and transmission powers cor-
responding to absolute wireless access point coordi-
nates and the greatest likelihood is based on the ratios.
[0018] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the directional antenna is an anten-
na apparatus that produces ratios according to the ab-
solute wireless access point coordinates such that the
ratios vary based on the absolute wireless access point
coordinates.
[0019] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the received signal strengths are
received from the respective wireless access points as
a data transmission.
[0020] Also disclosed is a controller program product
operable to enable orientation of a directional antenna
associated with a wireless endpoint on an aircraft. The
controller program product includes digital storage in-
cluding database entries associated with a database
schema corresponding to connection likelihoods be-
tween the wireless endpoint and wireless access points.
The computer program product includes controller in-
structions stored on the digital storage operable upon

execution by a controller of the wireless endpoint to orient
the directional antenna according to a first one of the
database entries having a greatest likelihood to establish
a first communications path between a first one of wire-
less access points and the wireless endpoint and transmit
a data signal to the first one of the wireless access points
with a minimum transmission power defined in the first
one of the database entries, the controller instructions
further operable upon execution by the controller to re-
sponsive to a disconnection of the first communications
path, orienting the directional antenna according to a sec-
ond one of the database entries having a second greatest
likelihood to establish a second communications path be-
tween a second one of the wireless access points and
the wireless endpoint.
[0021] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the disconnection of the first com-
munications path includes a dropped packet associated
with the first communications path.
[0022] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the database entries are ratios of
received signal strengths and transmission powers cor-
responding to absolute wireless access point coordi-
nates and the greatest likelihood is based on the ratios.
[0023] In addition to one or more of the features de-
scribed above, or as an alternative, further embodiments
may include wherein the directional antenna is an anten-
na apparatus that produces ratios according to the ab-
solute wireless access point coordinates such that the
ratios vary based on the absolute wireless access point
coordinates.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The following descriptions should not be con-
sidered limiting in any way. With reference to the accom-
panying drawings:

FIG. 1 illustrates an example an aircraft having wire-
less communications apparatuses disposed therein;

FIG. 2 illustrates an example architecture of a wire-
less communications system;

FIG. 3 illustrates an example transfer function asso-
ciated with orienting a directional antenna;

FIG. 4 illustrates an example an example coordinate
system associated with an aircraft;

FIG. 5A illustrates an example process associated
with analyzing a wireless communications system;

FIG. 5B illustrates an example process associated
with establishing communications within wireless
communications system;
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FIG. 6 illustrates a process associated with wireless
communications;

FIG. 7A illustrates a database schema for recording
test signal results; and

FIG. 7B illustrates a database schema for recording
highest likelihood connections.

DETAILED DESCRIPTION

[0025] A detailed description of one or more embodi-
ments of the disclosed apparatus and method are pre-
sented herein by way of exemplification and not limitation
with reference to the Figures.
[0026] Looking to FIG. 1, a portion of an aircraft 100 is
shown in accordance with one or more implementations
of the present disclosure. The aircraft 100 includes a wire-
less endpoint 102. The aircraft 100 may house numerous
wireless endpoints 102 for a variety of functions. As one
of many possible uses, the wireless endpoint 102 may
be connected to sensory inputs (e.g., temperature, pres-
sure, force) related to any number of operational inputs.
The wireless endpoint 102 may provide passenger or
cargo communications. As shown, the wireless endpoint
102 includes a directional antenna 103 and a controller
101. The wireless endpoint 102 may be battery powered
or powered by aircraft power system. The wireless end-
point 102 may be associated with any number of wireless
access points 104. The directional antenna 103 may be
an antenna apparatus configured to direct electromag-
netic waves that have different transmission character-
istics (e.g., RSSI) that vary based on the orientation of
the antenna apparatus. The wireless access points 104
may be configured with omnidirectional antennae, direc-
tional antennae, or combinations thereof. The A wireless
endpoint 102 may be disposed throughout the aircraft
100. As an example, the wireless endpoint 102 may be
associated with a temperature sensor on the aircraft
wing. The wireless access points 104 may be dispersed
throughout the aircraft on the aircraft wing and the aircraft
fuselage. The wireless endpoint 102 includes a direction-
al antenna 103 that improves communications with one
or more of the wireless access points 104 such that the
wireless endpoint 102 can reduce transmission power.
Indeed, power consumption of wireless endpoints 102
may be reduced to improve energy consumption of the
aircraft 100 or batteries.
[0027] Turning to FIG. 2, a network architecture is
shown in accordance with one or more implementations
of the present disclosure. The network architecture in-
cludes the wireless endpoint 102 and wireless access
points 104. The wireless endpoint 102 includes the di-
rection antenna 103. It should be appreciated that the
directional antenna 103 may be any type, including par-
abolic antennas, phase array antennas, and the like. The
wireless endpoint 102 may include a radio module 105
for packetization and organization of data communica-

tions. The wireless endpoint 102 may include an orien-
tation controller 300. As discussed with regard to FIG. 3
the orientation controller 300 may control an orientation
of the directional antenna 103. Those versed in the art
will readily appreciate that the orientation may be me-
chanical with regard to a parabolic antenna, electromag-
netic with regard to a phased array, or another implement.
As one non-limiting example, the wireless endpoint 102
is configured to communicate with the wireless access
points 104 over a first communications path 116 between
a first one of the wireless access points 104 and the wire-
less endpoint 102. As another non-limiting example, the
wireless endpoint 102 is configured to communicate with
the wireless access points 104 over a second communi-
cations path 118 between a second one of the wireless
access points 104 and the wireless endpoint 102. The
wireless access points 104 may be associated with a
network manager 110. The network manager 110 may
be a router or a dynamic host configuration protocol (DH-
CP) server configured to establish and route communi-
cations between the wireless access points 104 and flight
controls 106. The flight controls 106 may include different
endpoint controllers 108 (e.g., integrated health manage-
ment, prognostic health management, engine health
management).
[0028] Referring to FIG. 3, a portion of an orientation
controller 300 in accordance with one or more implemen-
tations of the present disclosure is shown. The orientation
controller may be disposed on the wireless endpoint 102,
in communication with the wireless endpoint 102, or a
combination thereof. The orientation controller 300 may
receive absolute wireless access point coordinates 308
that define a wireless access point position respective
the aircraft 100 or another point of origin. The orientation
controller 300 may receive absolute wireless endpoint
coordinates 306 that define a wireless endpoint position
respective the aircraft 100 or another point of origin. The
orientation controller 300 may comprise a transform 302
or computational implement that converts the absolute
wireless access point coordinates 308 and absolute wire-
less endpoint coordinates 306 into relative coordinates
310 for orienting the directional antenna 103. That is, the
absolute wireless access point coordinates 308 and ab-
solute wireless endpoint coordinates 306 may be used
to determine relative coordinates 310 that define a posi-
tion of the wireless endpoint 102 with respect to respec-
tive wireless access point positions. The relative coordi-
nates 310 may be used to determine an estimated ori-
entation coordinates 312 of the directional antenna 103
in function block 304. As such, the directional antenna
103 may be oriented in an angle that is directed toward
one of the wireless access points 104 at a time.
[0029] Turning to FIG. 4, a coordinate system 400 with
orientational angles is shown in accordance with one or
more implementations of the present disclosure. As
shown, coordinates are given with respect to the origin
(O). The origin may be a position on the aircraft 100 for
defining the absolute coordinates of the wireless end-
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points 102 and the wireless access points 104. The origin
may be the wireless endpoints 102 or the wireless access
points 104 for determination of the relative coordinates
310. The coordinates may three-dimensional, including
an x-axis 408, y-axis 406, and z-axis 404. A directional
antenna orientation 402 of the directional antenna 103
corresponds with coordinates 410, 412 of the orientation
coordinates 312.
[0030] Referring to FIG. 5A, portions of an example
process 500 associated with analyzing a wireless com-
munications system in accordance with one or more im-
plementations of the present disclosure is shown. It
should be appreciated that all processes disclosed herein
may include a step-by-step disclosure of the implemen-
tation and steps may be added, omitted, or rearranged
as necessary. The steps may be further performed in
series or in parallel. The process 500 begins in step 502.
The process 500 may be performed during installation
or manufacture. The process 500 may be performed dur-
ing operation or in-flight for update or confirmation. In
step 504, the wireless endpoint 102 scans to identify wire-
less access points 104.
[0031] A list of wireless access points 104 is prepared
in step 506. In step 508, the first wireless access point
104 is selected by the wireless endpoint 102. In step 510,
absolute wireless access point coordinates 308 and ab-
solute wireless endpoint coordinates 306 may be ex-
changed between the wireless access point 104, and the
wireless endpoint 102. It should be appreciated that the
wireless access point 104, the wireless endpoint 102, or
both may include predefined absolute wireless access
point coordinates 308 and absolute wireless endpoint co-
ordinates 306. In step 512, the relative coordinates 310
may be determined by transform 302.
[0032] In step 514, the directional antenna 103 is ori-
ented to the directional antenna orientation 402. In step
516 and the following steps, test signals are sent to the
wireless access points 104 including varying the power
transmission level to determine a minimum transmission
power required to establish communications with the
wireless access point 104 without dropping packets or a
communication path. Polarization of electromagnetic
waves from the wireless endpoint 102 may be adjusted
to left or right circular polarization, or any other polariza-
tion or strength for that matter, to determine the best com-
munication parameters. The reflective properties of the
directional antenna 103 may further distort polarization
that may require different polarization levels to be eval-
uated. The directional antenna 103 may be oriented with-
in an offset band, offset from the estimated orientation
coordinates 312 to determine the minimum transmission
power necessary to establish the communications paths
116, 118. That is, a step size associated with the direc-
tional antenna orientation 402 may adjust the directional
antenna orientation 402 within a band that includes the
estimated orientation coordinates 312. The band may
shift based on (RSSI) from the wireless access point 104.
As an example, if the RSSI is increasing along a trajec-

tory, a controller 101 associated with the directional an-
tenna 103 will continue in such a direction until the max-
imum RSSI is found. The RSSI may be sent from the
wireless access points 104 as a data transmission (e.g.,
packets including the numerical value of the RSSI).
[0033] The controller 101 associated with the wireless
endpoint 102 may include any combination of proces-
sors, field programmable gate arrays (FPGA), or appli-
cation specific integrated circuits (ASIC). The controller
101 may include memory, volatile and non-volatile, op-
erable to store machine and controller instructions from
the processors and other processing mechanisms to re-
ceive, calculate, and control devices, as necessary. Ma-
chine instructions may be stored (e.g., stored instruc-
tions, stored machine instructions, stored steps) in any
language or representation, including but not limited to
machine code, assembly instructions, C, C++, C#, PAS-
CAL, COBAL, PYTHON, JAVA, and RUBY to form a con-
troller program product. It should be appreciated that any
type of wired or wireless configuration is appreciated for
any of the communications from the controller 101. Wire-
less protocols such as ZIGBEE, WI-FI, BLUETOOTH, or
any other implement may be used. Communications may
be realized through any protocol or medium known or
unknown. It should be appreciated that the wireless com-
munications disclosed herein may include any protocols
(e.g., 802.11), mediums, or components for communi-
cating. The controller 101 may be associated with the
directional antenna 103 by any number of actuators in-
cluding electric motors.
[0034] In step 518, the RSSI, transmission power, and
polarization settings-along with the orientation settings-
is stored as database entries, as shown in FIGs. 7A-7B.
Some of the parameters or settings may be omitted and
other parameters and settings may be added.
[0035] After the wireless endpoint 102 has analyzed
one or more of the wireless access points 104, the wire-
less endpoint 102 identifies the wireless access point 104
having the greatest likelihood to establish connection in
step 520. The wireless access point 104 having the great-
est likelihood to establish connection may further be the
wireless access point 104 associated with a minimum
transmission power, enabling higher likelihood establish-
ment of the communication paths 116, 118 by an in-
creased capacity to increase power transmission levels.
[0036] Referring to FIG. 5B, an example process 550
associated with establishing communications within
wireless communications system is shown in accordance
with one or more implementations of the present disclo-
sure. In step 552, the process 550 beings. In step 554,
the directional antenna 103 is oriented to improve trans-
mission with a first wireless access point 104 to establish
a first communication path 116. In step 556, data is trans-
mitted between wireless access point 104 and the wire-
less endpoint 102, communicating a data signal. In step
558, the controller 101 or another implement determines
whether a disconnection has occurred. The determina-
tion may be based on a loss of signal, dropped packets
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above a predetermined threshold, improper sequence
numbering, or any other situation. In step 560, the direc-
tional antenna 103 is oriented to improve transmission
with a second wireless access point 104 to establish a
second communication path 118 responsive to the dis-
connection. In step 562, data is transmitted between
wireless access point 104 and the wireless endpoint 102
over the second communication path 118. The process
may continue, connecting to the highest likelihood con-
nection based on the database entries to ensure contin-
ued communications between the wireless endpoint 102
and the wireless access point 104.
[0037] Continuing with FIG. 6, a process 600 associ-
ated with wireless communications is shown in accord-
ance with one or more implementations of the present
disclosure. The wireless access points 104 or wireless
endpoints 102 may use the process for parallel process-
ing of access control and communications. In step 602,
the process 600 begins. In step 604, if a communications
path request is received, the wireless access point 104
determines whether the wireless endpoint 102 is on the
access list in step 606. If the wireless endpoint 102 is on
the access less in step 606, the wireless access point
104 accepts and acknowledges the communications in
step 608.
[0038] In step 610, the wireless access point 104 de-
termines whether a communications path exists. If the
communications paths 116, 118 exist the wireless access
point 104 identifies the wireless endpoint 102 in step 612.
If commands are requested to be sent or received, the
wireless access point 104 or wireless endpoint 102 sends
the commands in step 614. In step 616, the transmission
is completed and acknowledged.
[0039] Now turning to FIGs. 7A-7B, database schemas
700, 750. It should be appreciated that the database
schemas 700, 750 may be implemented on a digital stor-
age device as data structures. The data structures may
include keys to identify information and information loca-
tions. The data structures may be aggregated to relate
to one or more wireless access points 104 and wireless
endpoints 102. Database schema 700 includes an index
database entry in column 702 of the wireless endpoint
102 and associated wireless access points 104 that have
been identified and analyzed or that are waiting analysis
in column 704. Column 706 includes database entries of
directional antenna orientations 402. In column 708,
transmission power database entries are stored of the
signal sent from the wireless endpoint 102 corresponding
with the directional antenna orientations 402. In column
710 polarizations (circular or otherwise) are stored as
database entries. In column 712 average RSSI from the
wireless access point 104 is stored as a database entry.
[0040] Database schema 750 includes a listing 752 of
the wireless endpoints 102 and the primary and second-
ary wireless access points 104 associated therewith per-
taining to a first greatest likelihood of connection and a
second greatest likelihood of connection in column 754.
The wireless access points 104 may be associated wire-

less endpoints 102 through a ratio of the transmission
power and the average RSSI received, as stored in col-
umns 758 and 762. Also included is the respective direc-
tional antenna orientation 756 and the associated polar-
ization in column 760.
[0041] Those versed in the art will appreciated that the
wireless endpoints 102 disclosed herein may improve
communication range. Hence, depending upon the spa-
tial distribution of the WAPs 104 within the aircraft 100,
the wireless endpoints 102 may be installed more spo-
radically throughout the aircraft 100. This may help to
reduce the overall network design cost and aircraft
weight, while maintaining the adequate performance.
[0042] The terminology used herein is for the purpose
of describing the features associated with the present
disclosure and is not intended to be limiting of the present
disclosure. As used herein, the singular forms "a", "an"
and "the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be
further understood that the terms "comprises" and/or
"comprising," when used in this specification, specify the
presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the
presence or addition of one or more other features, inte-
gers, steps, operations, element components, and/or
groups thereof.
[0043] While the present disclosure has been de-
scribed with reference to features and parts, it will be
understood by those skilled in the art that various chang-
es may be made, and equivalents may be substituted for
elements thereof without departing from the scope of the
invention as defined by the claims.

Claims

1. A method for initializing wireless communications in
an aircraft by recording database entries for wireless
communications in a database schema and position-
ing a directional antenna associated with a wireless
endpoint according to the database entries compris-
ing:

receiving absolute wireless access point coor-
dinates from wireless access points that define
respective wireless access point positions of the
wireless access points;
orienting the directional antenna to orientations
based on the absolute wireless access point co-
ordinates;
transmitting test signals to the respective wire-
less access points while the directional antenna
is positioned at the orientations to generate the
database entries associated with the respective
wireless access point positions;
orienting the directional antenna according to a
first one of the database entries having a great-
est likelihood to establish a first communications
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path between a first one of the wireless access
points and the wireless endpoint; and
transmitting a data signal to the first one of the
wireless access points with a minimum trans-
mission power based on the database entries.

2. The method of claim 1, further comprising respon-
sive to a disconnection of the first communications
path, orienting the directional antenna according to
a second one of the database entries having a sec-
ond greatest likelihood to establish a second com-
munications path between a second one of the wire-
less access points and the wireless endpoint.

3. The method of claim 1 or 2, wherein the orienting
the directional antenna of the wireless endpoint
based on the absolute wireless access point coordi-
nates is according to relative coordinates defined by
the absolute wireless access point coordinates and
absolute wireless endpoint coordinates that define
a wireless endpoint position of the wireless endpoint.

4. The method of claim 3, wherein the orientations are
all positions within an offset band having a step size
that corresponds with the relative coordinates.

5. The method of any preceding claim, wherein the di-
rectional antenna is an antenna apparatus that pro-
duces ratios according to the relative coordinates
such that the ratios vary based on the relative coor-
dinates.

6. The method of any preceding claim, wherein the test
signals are defined by combinations of transmission
strength and polarization that vary at the orienta-
tions.

7. The method of claim 6, wherein the database entries
are further defined according to the polarization.

8. A method for positioning a directional antenna asso-
ciated with a wireless endpoint according to data-
base entries comprising:

orienting the directional antenna according to a
first one of the database entries having a great-
est likelihood to establish a first communications
path between a first one of wireless access
points and the wireless endpoint;
transmitting a data signal to the first one of the
wireless access points with a minimum trans-
mission power based on the database entries;
and
responsive to a disconnection of the first com-
munications path, orienting the directional an-
tenna according to a second one of the database
entries having a second greatest likelihood to
establish a second communications path be-

tween a second one of the wireless access
points and the wireless endpoint.

9. The method of claim 8, wherein the database entries
are defined by a method for initializing wireless com-
munications in an aircraft by recording the database
entries for wireless communications in a database
schema comprising:

receiving absolute wireless access point coor-
dinates from wireless access points that define
respective wireless access point positions of the
wireless access points;
orienting the directional antenna to orientations
based on the absolute wireless access point co-
ordinates; and
transmitting test signals to the respective wire-
less access points while the directional antenna
is positioned at the orientations to generate the
database entries associated with the respective
wireless access point positions.

10. The method of any preceding claim , wherein the
disconnection of the first communications path in-
cludes a dropped packet associated with the first
communications path.

11. The method of any preceding claim, wherein the da-
tabase entries are ratios of received signal strengths
and transmission powers corresponding to absolute
wireless access point coordinates and the greatest
likelihood is based on the ratios.

12. The method of claim 11, wherein the directional an-
tenna is an antenna apparatus that produces ratios
according to the absolute wireless access point co-
ordinates such that the ratios vary based on the ab-
solute wireless access point coordinates.

13. The method of claim 11 or 12, wherein the received
signal strengths are received from the respective
wireless access points as a data transmission.

14. A controller program product operable to enable ori-
entation of a directional antenna associated with a
wireless endpoint on an aircraft comprising:

digital storage including database entries asso-
ciated with a database schema corresponding
to connection likelihoods between the wireless
endpoint and wireless access points; and
controller instructions stored on the digital stor-
age operable upon execution by a controller of
the wireless endpoint to perform the method of
any of claims 8 to 14.
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