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WEAPON TARGETING TRAINING SYSTEM AND METHOD THEREFOR

Field of the Invention

[0001] The present invention relates to a weapon targeting training system and
method therefor, and in particular to an aircraft based, Joint Terminal Attack Controller
(JTAC) training system and method therefor.

[0002] The invention has been developed primarily for use in/with Joint Terminal
Attack Controller (JTAC) weapon targeting systems and will be described hereinafter
with reference to this application. However, it will be appreciated that the invention is
not limited to this particular field of use.

Background of the Invention

[0003] At present, when aircraft are used for delivering weapons in a conflict, a
common practice has been to use ground- or air-based troops as “forward air
controllers” for directing the targeting of the weapons of an aircraft. The United States
Armed Forces typically use the term Joint Terminal Attack Controller (JTAC) for at least
some of their forward air controllers. Other forces, such as NATO, use the term Forward Air
Controller (FAC) for such personnel. This invention relates to the training of such personnel
regardless of the term used to describe them

[0004] In order for a forward air controller to direct targeting of an aircraft’s
weaponry, a targeting system is used, which is directed by a person known as a forward
controller, to locate the target and assist in the aiming or even employ the weapons of
aircraft such as the F/A—18A/B. The targeting system can include various targeting
means, including Electro-Optic (EO) and/or InfraRed (IR) and/or laser targeting equipment,
that is picked up as a signal by sensitive electronics on the aircraft, and is used for
accurate targeting by the aircraft.

[0005] In a conflict, personnel from a wide variety of countries may be employed as
a forward controller, and may be directing aircraft from a different country or force. For
this reason, any personnel employed as a forward controller need to have standardised
training to ensure that weapon deployment is accurate, expensive weaponry is not
wasted, and that friendly forces or non-combatants near the strike area are not
inadvertently targeted.

[0006] However, training of personnel on such targeting systems can be costly, as
the running costs of an aircraft such as the F/A—18A/B are very high.
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[0007] Any discussion of the background art throughout the specification should in
no way be considered as an admission that such background art is prior art, nor that
such background art is widely known or forms part of the common general knowledge in
the field in Australia or any other country.

Summary of the Invention

[0008] The invention seeks to provide a weapon targeting training system and
method therefor, which will overcome or substantially ameliorate at least some of the
deficiencies of the prior art, or to at least provide an alternative.

Targeting system with wireless transceivers

[0009] According to a first aspect of the present invention, the invention may
be said to consist in an aircraft based weapon targeting training system for
training a forward controller to aim weaponry on an aircraft, the weapon targeting

training system including:

a. at least one or more transceivers configured for wireless communication with a

surface terminal and a cockpit terminal;
b. a controller configured for:

(i) receiving a target signal from a surface terminal, the target signal being
indicative of a ground target being targeted by the forward controller; and

(ii) transmitting the target signal wirelessly to a cockpit terminal in the cockpit
of the aircraft.

[0010] According to a further aspect, the invention may be said to consist in an
aircraft based weapon targeting training system for training a forward controller to aim

weaponry that is mounted on an aircraft, the weapon targeting training system including:
a. a housing configured for attachment to an aircraft;

b. at least one or more transceivers housed within the housing, the at least one
or more transceivers being configured for wireless communication with a surface

terminal and a cockpit terminal;
C. a controller configured for:

i) receiving a target signal from a surface terminal, the target signal being
indicative of a ground target being targeted by the forward controller; and
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i) transmitting the target signal wirelessly to a cockpit terminal in the cockpit of
the aircraft.

[0011] In one embodiment, the transceiver is configured for wireless communication

with a ground control terminal.

[0012] In one embodiment, the training system includes a housing configured for

removable attachment to an aircraft.

[0013] In one embodiment, the controller and the at least one or more transceivers
are housed in the housing.

[0014] In one embodiment, the training system includes:

a. a first wireless transceiver configured for communicating with a surface terminal;

and

b. a second wireless transceiver configured for communicating with a cockpit

terminal.

[0015] In one embodiment, the training system includes a sensor configured for
sensing a target on the ground.

[0016] In one embodiment, the sensor is controllable by the controller to focus on a
sensed target on the ground.

[0017] In one embodiment, the controller includes digital storage media configured
for storing data and/or software instructions.

[0018] In one embodiment, the controller includes a processor.

[0019] In one embodiment, the digital storage media includes software instructions
configured for directing the processor.

Targeting
[0020] In one embodiment, the controller is configured for:
a. calculating the location of a target on digital terrain data (an “electronic map”).

[0021] In one embodiment, the digital terrain data is a three-dimensional digital

terrain data.
[0022] In one embodiment, the controller is configured for:

a. receiving a control signal from a cockpit terminal; and
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controlling movement of the sensor to focus on a ground target identified by

the target signal.

[0023]
a.
b.
[0024]
da.
[0025]
da.
[0026]
da.
[0027]
da.
b.
[0028]

In one embodiment, the controller is configured for:
receiving a sensor signal from the sensor focused on the ground target; and
transmitting the sensor signal to the surface terminal.
In one embodiment, the controller is configured for:
transmitting the sensor signal to the cockpit terminal.
In one embodiment, the controller is configured for:
receiving a confirmation signal from the surface terminal.
In one embodiment, the controller is configured for:
transmitting the confirmation signal to the cockpit terminal.
In one embodiment, the controller is configured for:
determining a target signal from the target location and orientation signal; and
wirelessly transmitting the target signal to a cockpit terminal in the aircraft.

In one embodiment, the weapon targeting training system includes a satellite-

based geo-positioning system.

[0029]

In one embodiment, the weapon targeting training system includes an Inertial

Navigation System (INS).

[0030]
d.

[0031]
a.

[0032]

In one embodiment, the controller is configured for:

receiving a positioning signal from the satellite-based geo-positioning system.
In one embodiment, the controller is configured for:

calculating the velocity of the aircraft from the positioning signal.

In one embodiment, the weapon targeting training system includes an

altimeter.

[0033]

In one embodiment, the controller is configured for receiving one or more

selected from an airspeed signal and a velocity signal from sensors.

[0034]

In one embodiment, the weapon targeting training system includes an air

speed sensor.

[0035]

In one embodiment, the controller is configured for:
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a. receiving an altitude signal from the altimeter.
[0036] In one embodiment, the controller is configured for:

a. calculating a weapon trajectory for a dummy weapon based on one or more

selected from
i) the positioning signal;
ii) the airspeed signal;
iii) the aircraft velocity; and
iv) the altitude signal.
[0037] In one embodiment, the controller is configured for:

a. calculating a continuously calculated impact point (CCIP) from the weapon
trajectory and the digital terrain data.

[0038] In one embodiment, the controller is configured for:

a. determining a CCIP display signal from the CCIP signal and orientation signal;
and

b. wirelessly transmitting the CCIP display signal to a cockpit terminal.
[0039] In one embodiment, the controller is configured for:

a. transmitting CCIP data indicative of the CCIP to a surface terminal.
[0040] In one embodiment, the controller is configured for:

a. receiving a pickle signal.
[0041] In one embodiment, the pickle signal is received from a cockpit terminal.
[0042] In one embodiment, the controller is configured for:

a. actuating the release of a dummy weapon.

[0043] In one embodiment, the actuation of the release of the dummy weapon is by
relaying the received pickle signal to a rack from which a dummy weapon is deployable.

[0044] In one embodiment, the controller is configured for:
a. transmitting the received pickle signal to a wirelessly actuatable weapon rack.
[0045] In one embodiment, the controller is configured for:

a. actuating a weapon rack.
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HMD Display
[0046] In one embodiment, the controller is configured for:

a. receiving an orientation signal from a helmet mounted display, the orientation
signal being indicative of the orientation of the helmet.

[0047] In one embodiment, the controller is configured for:

a. determining a helmet display target signal from the target location and

orientation signal; and

b. wirelessly transmitting the helmet display target signal to a helmet mounted
display in the aircraft.

[0048] In one embodiment, the controller is configured for:

a. determining a helmet display CCIP signal from the CCIP signal and orientation
signal; and

b. wirelessly transmitting the helmet display CCIP signal to a helmet mounted
display in the aircraft.

[0049] In one embodiment, the at least one or more orientation sensors includes at

least one accelerometer.

[0050] In one embodiment, the at least one or more arientation sensors includes at

least one gyroscope.
Pod and Weapons rack

[0051] In one embodiment, the housing is configured for attachment to a hard point

on the aircraft airframe.

[0052] In one embodiment, the housing is configured for attachment to a military
pylon on an aircraft.

[0053] In one embodiment, the housing is configured for removable attachment to

an aircraft.

[0054] In one embodiment, the housing is a pod configured for attachment under the
wing, centreline and/or other suitable position of an aircraft.

[0055] In one embodiment, the weapon targeting training system includes a rack to
which a dummy weapon is releasably attachable.
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[0056] In one embodiment, the rack is mounted to the housing.

[0057] In one embodiment, the rack is configured for being wirelessly actuated by a
pickle signal.

[0058] In one embodiment, the weapon rack includes a power source.
[0059] In one embodiment, the power source is a battery.
[0060] In one embodiment, the weapon rack includes a power generation unit.

[0061] In one embodiment, the power generation unit is one or more selected from a
solar panel and a turbine generator.

[0062] In one embodiment, the housing is at least partly comprised of modular
portions that can be conveniently removed and attached.

[0063] In one embodiment, at least one or more of the modular portions are sealed
from each other.

[0064] In one embodiment, at least one or more of the modular portions are
electromagnetically shielded from each other.

[0065] In one embodiment, the housing includes a power source.
[0066] In one embodiment, the power source is a battery.
[0067] In one embodiment, the housing includes a power generation unit.

[0068] In one embodiment, the power generation unit is one or more selected from a
solar panel and a turbine generator.

Camera

[0069] In one embodiment, the sensor includes a camera.

[0070] In one embodiment, the sensor includes a laser pointer.
[0071] In one embodiment, the sensor includes a laser designator.

[0072] In one embodiment, the camera is configured for detecting one or more
selected from visible light frequencies and infrared frequencies.

[0073] In one embodiment, the sensor is housed within the housing.

[0074] In one embodiment, the housing includes viewport for facilitating sensing by
the sensor of a target on the ground.
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[0075] In one embodiment, the sensor is configured for being moved under control
of the controller.

[0076] In one embodiment, the controller is configured for controlling movement of

the camera.

[0077] In one embodiment, the controller is configured for controlling the focus of the

camera.

[0078] In one embodiment, the sensor is configured for sensing radiation of a
predetermined frequency.

[0079] In one embodiment, the sensor is configured for detecting infrared

frequencies.

[0080] In one embodiment, the controller is configured for controlling operation of a

sensor in the camera.

[0081] In one embodiment, the controller is configured for receiving control signals
from the cockpit terminal for controlling the camera.

[0082] In one embodiment, the camera is configured to swing on at least one axis,
for tracking the target signal on the ground.

[0083] In one embodiment, the housing is configured for attachment to hard point

mounting arrangements on an aircraft.

[0084] In one embodiment, the camera is configured for detecting one or more
selected from:

a. an infrared marker on the ground; and
b. a laser marker on the ground.

[0085] In one embodiment, the controller is configured to focus the sensor
automatically on the target identified by the target signal.

Method of targeting for training

[0086] According to a first aspect of the present invention, the invention may
be said to consist in a method of targeting a ground target for facilitating the
training a forward controller to aim weaponry on an aircraft, the method carried
out on an electronic device and including the steps of:

a. receiving a target signal from a surface terminal, the target signal being
indicative of a ground target being targeted by the forward controller; and
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b. transmitting the target signal wirelessly to a cockpit terminal in the cockpit of
the aircraft.

[0087] In one embodiment, the method includes the steps of:

a. transmitting the target signal wirelessly to a ground control terminal.
[0088] In one embodiment, the method includes the steps of:

a. calculating the location of a target on digital terrain data.
[0089] In one embodiment, the method includes the steps of:

a. receiving a control signal from a cockpit terminal; and

b. controlling movement of the sensor to focus on a ground target identified by
the target signal.

[0090] In one embodiment, the method includes the steps of:
a. receiving a sensor signal from the sensor focused on the ground target; and
b. transmitting the sensor signal to the surface terminal.
[0091] In one embodiment, the method includes the steps of:
a. transmitting the sensor signal to the cockpit terminal.
[0092] In one embodiment, the method includes the steps of:
a. receiving a confirmation signal from the surface terminal.
[0093] In one embodiment, the method includes the steps of:
a. transmitting the confirmation signal to the cockpit terminal.
[0094] In one embodiment, the method includes the steps of:
a. determining a target signal from the target location and orientation signal; and
b. wirelessly transmitting the target signal to a cockpit terminal in the aircraft.
[0095] In one embodiment, the method includes the steps of:
a. receiving a positioning signal from a satellite-based geo-positioning system.
[0096] In one embodiment, the method includes the steps of:
a. calculating the velocity of the aircraft from the positioning signal.
[0097] In one embodiment, the method includes the steps of:

a. receiving an altitude signal indicative of the altitude of the aircraft.
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[0098] In one embodiment, the method includes the steps of:

a. calculating a weapon trajectory for a dummy weapon based on one or more

selected from
i) the positioning signal;
5 ii) the airspeed signal;
iii) the aircraft velocity; and
iv) the altitude signal.
[0099] In one embodiment, the method includes the step of:

a. calculating a targeting solution from the weapon trajectory and the digital
10 terrain data.

[00100] In one embodiment, the method includes the step of:

a. calculating a targeting solution signal from the targeting solution and

orientation signal.

[00101] In one embodiment, the method includes the step of:

15 a. wirelessly transmitting the targeting solution signal to a cockpit terminal.

[00102] In one embodiment, the method includes the step of:

a. wirelessly transmitting the targeting solution signal to an HMD.

[00103] In one embodiment, the targeting solution is a continuously calculated impact
point (CCIP).

20 [00104] In one embodiment, the targeting solution is a continuously calculated release
point (CCRP).

[00105] surface terminalin one embodiment, the method includes the steps of:
a. receiving a pickle signal.
[00106] In one embodiment, the method includes the steps of:
25 a. actuating the release of a dummy weapon.
[00107] In one embodiment, the method includes the steps of:

a. transmitting the received pickle signal to a wirelessly actuatable weapon rack.
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[00108] In one embodiment, the method includes the steps of:

a. actuating a weapon rack.

HMD Display
[00109] In one embodiment, the method includes the steps of:

a. receiving an orientation signal from a helmet mounted sensor, the orientation
signal being indicative of the orientation of the helmet.

[00110] In one embodiment, the method includes the steps of:

a. determining a helmet display target signal from the targeting solution and
orientation signal; and

b. wirelessly transmitting the helmet display target signal to a helmet mounted
display in the aircraft.

[00111]  In one embodiment, the method includes the steps of:

a. determining a helmet display CCIP signal from the targeting solution and

orientation signal; and

b. wirelessly transmitting the helmet display CCIP signal to a helmet mounted
display in the aircraft.

[00112] In one embodiment, the method includes the steps of:

a. determining a helmet display CCIP signal from the targeting solution and

orientation signal; and

b. wirelessly transmitting the helmet displayed CCIP signal to a helmet mounted
display in the aircraft.

[00113] In one embodiment, the method includes the steps of:
a. controlling movement of the camera.

[00114] In one embodiment, the method includes the steps of:
a. controlling the focus of the camera.

[00115] In one embodiment, the method includes the steps of:
a. controlling operation of a sensor in the camera.

[00116] In one embodiment, the method includes the steps of:
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a. receiving control signals from the cockpit terminal for controlling the camera.
[00117] In one embodiment, the method includes the steps of:

a. focussing the sensor automatically on the target identified by the target signal.

Pod with built-in weapons rack

[00118] According to a further aspect, the invention may be said to consistin a
weapon targeting training system for training a ground-based forward controller
to aim weaponry on an aircraft, the weapon targeting training system including:

a. a housing configured for attachment to an aircraft, the housing including:

i) atleast one or more transceivers configured for communicating with a ground
based targeting system, the at least one or more transceivers further being
configured for communicating with a cockpit controller in a cockpit of the

aircraft;

ii) a controller configured for controlling operation of the at least one or more

transceivers and the sensor; and
iii) a sensor configured for detecting a target signal on the ground; and

b. a deployable weapon rack mounted to the housing, the weapons rack being
configured for being actuated by the controller.

[00119] In one embodiment, the transceiver is configured for communicating with a

ground control terminal.

[00120] In one embodiment, the controller includes digital storage media for storing

data and/or instructions.

[00121] In one embodiment, the controller includes a processor configured for being
directed by the instructions.

A wirelessly deployable weapon rack

[00122] According to a further aspect, the invention may be said to consistin a
weapon rack for deploying a weapon or substitute dummy weapon (the
“weapon”), the weapon rack including:
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a. a receiver configured for receiving a wireless actuation signal from a remote

terminal;

b. a controller configured for actuating the release of the weapon on receiving the
actuation signal;

C. a weapon holding arrangement configured for holding the weapon, and
deploying the weapon on actuation by the controller.

[00123] In one embodiment, the weapon rack includes a transmitter.

[00124] In one embodiment, the controller is configured to transmit a deployed signal
via the transmitter to confirm that the dummy weapon has been deployed.

[00125] In one embodiment, the weapon rack includes a power source.
[00126] In one embodiment, the power source is a battery.
[00127] In one embodiment, the weapon rack includes a power generation unit.

[00128] In one embodiment, the power generation unit is one or more selected from a
solar panel and a turbine generator.

A mechanically actuatable weapon rack

[00129] According to a further aspect, the invention may be said to consist in a
weapon rack for deploying a weapon or substitute dummy weapon (the

“weapon”), the weapon rack including:

a. areceiver configured for wirelessly receiving a wireless actuation signal from a

remote terminal;

b. a controller configured for actuating the release of the weapon on receiving the
actuation signal;

c. a weapon holding arrangement configured for holding the weapon, and deploying
the weapon on actuation by the controller;

d. wherein the weapon holding arrangement includes an ejection mechanism

configured for ejecting the weapon on actuation by the controller.
[00130] In one embodiment, the ejection mechanism is spring-loaded.
[00131] In one embodiment, the receiver is configured for a wireless actuation signal.

A wireless helmet mounted display arrangement
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[00132] According to a further aspect, the invention may be said to consistin a
helmet mounted display arrangement, the helmet mounted display arrangement

including:

a. a receiver configured for receiving wireless display signals from a remote

terminal; and

b. a display arrangement configured for displaying images to a user in
accordance with the received wireless display signals.

[00133] In one embodiment, the helmet mounted display arrangement includes at
least one or more orientation sensors configured for sensing the orientation of the

helmet mounted display arrangement.

[00134] In one embodiment, the helmet mounted display arrangement includes a
transmitter configured for wirelessly transmitting data.

[00135] In one embodiment, the transmitter is configured for wirelessly transmitting

an orientation signal received from the orientation sensors.

[00136] In one embodiment, the helmet mounted display arrangement is configured
for attachment to a helmet.

[00137] In one embodiment, the helmet mounted display arrangement includes a
helmet.

[00138] In one embodiment, the at least one or more orientation sensors include at

least one accelerometer.

[00139] In one embodiment, the at least one or more orientation sensors include at

least one gyroscope.

[00140] In one embodiment, the helmet mounted display arrangement is configured

for connection to a power source.

[00141] In one embodiment, the helmet mounted display arrangement includes a

power source.
[00142] In one embodiment, the power source is a battery.

[00143] In one embodiment, the aircraft includes an electrical system and the power
source is a connector jack powered by the aircraft’s electrical system.

A helmet mounted display arrangement that presents a target and CCIP
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[00144] According to a further aspect, the invention may be said to consistin a
helmet mounted display arrangement, the helmet mounted display arrangement
including

a. a wireless receiver configured for receiving a target signal and a targeting

solution signal from a remote terminal; and

b. a display arrangement configured for displaying targeting images to a user in
accordance with the received wireless display signals.

[00145] In one embodiment, the helmet mounted display arrangement is configured
for receiving digital terrain elevation data.

[00146] In one embodiment, the targeting images include an electronic map.
[00147] In one embodiment, the targeting images include a targeting solution.

[00148] In one embodiment, the helmet mounted display arrangement is configured
for generating an electronic map display and a targeting solution on the display

arrangement.

[00149] In one embodiment, the targeting solution signal is a continuously calculated
impact point (CCIP) signal indicative of a CCIP.

[00150] In one embodiment, the targeting solution signal is a continuously calculated
release point (CCRP) signal indicative of a CCIP.

A targeting system for sending a CCIP signal and target signal to a HMD

[00151] According to a further aspect, the invention may be said to consistin a
targeting system for targeting a target from an aircraft, the targeting system
including:

a. a transceiver configured for wirelessly receiving and transmitting data;
b. a controller configured for:
i) receiving a target signal from a surface terminal;
i) receiving a location signal indicative of the location of the aircraft;
iii) calculating a targeting solution of a dummy weapon mounted on the aircraft;

iv) generating a helmet mounted display signal from the target signal and the
targeting solution; and
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v) transmitting the helmet mounted display signal to a helmet mounted display

arrangement.

[00152] In one embodiment, the targeting solution is a continuously calculated impact
point (CCIP).

[00153] In one embaodiment, the targeting solution is a continuously calculated
release point (CCRP).

[00154] In one embodiment, the targeting system includes a sensor.

[00155] In one embodiment, the helmet mounted display signal includes data
indicative of the targeting solution and the target.

[00156] In one embodiment, the targeting system includes digital storage media.

[00157] In one embodiment, the digital storage media is configured for storing digital
terrain data.

[00158] In one embodiment, the digital terrain data includes three-dimensional
elevation data.

[00159] In one embodiment, the controller is configured for:

a. correlating the target signal with the digital terrain data to determine a target.
[00160] In one embodiment, the controller is configured for:

a. receiving a control signal from a cockpit terminal; and

b. controlling movement of the sensor to focus on the target identified by the

target signal.
[00161] In one embodiment, the controller is configured for:
a. receiving a sensor signal from the sensor focused on the target; and
b. transmitting the sensor signal to the surface terminal.
[00162] In one embodiment, the controller is configured for:
a. transmitting the sensor signal to the cockpit terminal.
[00163] In one embodiment, the controller is configured for:
a. receiving a confirmation signal from the surface terminal.
[00164] In one embodiment, the controller is configured for:

a. transmitting the confirmation signal to the cockpit terminal.
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[00165] In one embodiment, the controller is configured for:
a. determining a target signal from the target location and orientation signal; and
b. wirelessly transmitting the target signal to a cockpit terminal in the aircraft.

[00166] In one embodiment, the weapon targeting training system includes a satellite-
based geo-positioning system.

[00167] In one embodiment, the controller is configured for:

a. receiving a positioning signal from the satellite-based geo-positioning system.
[00168] In one embodiment, the controller is configured for:

a. calculating the velocity of the aircraft from the positioning signal.
[00169] In one embodiment, the controller is configured for:

a. determining the altitude of the aircraft from the positioning signal.

[00170] In one embodiment, the weapon targeting training system includes an
altimeter.

[00171] In one embodiment, the controller is configured for receiving one or more
selected from an airspeed signal and a velocity signal from sensors.

[00172] In one embodiment, the weapon targeting training system includes an air
speed sensor.

[00173] In one embodiment, the controller is configured for:
a. receiving an altitude signal from the altimeter.
[00174] In one embodiment, the controller is configured for:

a. determining a weapon trajectory for a dummy weapon based on one or more

selected from
i) the positioning signal;
ii) the airspeed signal;
i) the aircraft velocity; and
iv) the altitude signal.
[00175] In one embodiment, the controller is configured for:

a. calculating the targeting solution from the determined weapon trajectory and
the digital terrain data.
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[00176] In one embodiment, the controller is configured for:

a. calculating the targeting solution from the positioning signal, the determined
weapon trajectory and the digital terrain data.

[00177] In one embodiment, the controller is configured for:

a. determining a targeting solution display signal from the targeting solution and

orientation signal; and

b. wirelessly transmitting the targeting solution display signal to a cockpit

terminal.
[00178] In one embodiment, the controller is configured for:

a. transmitting targeting solution data indicative of the targeting solution to a

surface terminal.
[00179] In one embodiment, the controller is configured for:

a. receiving a pickle signal.
[00180] In one embodiment, the pickle signal is received from a cockpit terminal.
[00181] In one embodiment, the controller is configured for:

a. actuating the release of a dummy weapon.

[00182] In one embodiment, the actuation of the release of the dummy weapon is by
relaying the received pickle signal to a rack from which a dummy weapon is deployable.

[00183] In one embodiment, the controller is configured for:

a. transmitting the received pickle signal to a wirelessly actuatable weapon rack.
[00184] In one embodiment, the controller is configured for:

a. actuating a weapon rack to deploy a dummy weapon.

[00185] In one embodiment, the targeting system includes an actuator weapon rack.

HMD Display
[00186] In one embodiment, the controller is configured for:

a. receiving an orientation signal from a helmet mounted sensor, the orientation

signal being indicative of the orientation of the helmet.
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[00187] In one embodiment, the at least one or more orientation sensors include at

least one accelerometer.

[00188] In one embodiment, the at least one or more orientation sensors include at

least one gyroscope.
[00189] In one embodiment, the controller is configured for:

a. determining a helmet display target signal from the target location and

orientation signal; and

b. wirelessly transmitting the helmet display target signal to a helmet mounted
display in the aircraft.

[00190] In one embodiment, the controller is configured for:

a. determining a helmet display targeting solution signal from the targeting

solution signal and orientation signal; and

b. wirelessly transmitting the helmet display targeting solution signal to a helmet
mounted display in the aircraft.

[00191] In one embodiment, the housing is configured for attachment to a hard point

on the aircraft airframe.

[00192] In one embodiment, the housing is configured for attachment to a military
pylon on an aircraft.

A method for sending a CCIP signal and target signal to a HMD

[00193] According to a further aspect, the invention may be said to consist in a
method for targeting a ground target from an aircratt, the method carried out on
an electronic device and including the steps of:

i) receiving a target signal from a surface terminal;
ii) receiving a location signal indicative of the location of the aircraft;
iii) calculating a targeting solution of a dummy weapon mounted on the aircraft;

iv) generating a helmet mounted display signal from the target signal and the

targeting solution; and

v) transmitting the helmet mounted display signal to a helmet mounted display

arrangement.
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[00194] In one embodiment, the targeting solution is a continuously calculated impact
point (CCIP).

[00195] In one embodiment, the targeting solution is a continuously calculated
release point (CCRP).

[00196] In one embodiment, the method includes the steps of:
a. determining the location of a target on digital terrain data.

[00197] In one embodiment, the method includes the steps of:
a. receiving a control signal from a cockpit terminal; and

b. controlling movement of the sensor to focus on a ground target identified by
the target signal.

[00198] In one embodiment, the method includes the steps of:
a. receiving a sensor signal from the sensor focused on the ground target; and
b. transmitting the sensor signal to the surface terminal.
[00199] In one embodiment, the method includes the steps of:
a. transmitting the sensor signal to the cockpit terminal.
[00200] In one embodiment, the method includes the steps of:
a. receiving a confirmation signal from the surface terminal.
[00201] In one embodiment, the method includes the steps of:
a. transmitting the confirmation signal to the cockpit terminal.
[00202] In one embodiment, the method includes the steps of:
a. determining a target signal from the target location and orientation signal; and
b. wirelessly transmitting the target signal to a cockpit terminal in the aircraft.
[00203] In one embodiment, the method includes the steps of:
a. receiving a positioning signal from the satellite-based geo-positioning system.
[00204] In one embodiment, the method includes the steps of:
a. calculating the velocity of the aircraft from the positioning signal.
[00205] In one embodiment, the method includes the steps of:

a. receiving an altitude signal from an altimeter.
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[00206] In one embodiment, the method includes the steps of:

a. determining a weapon trajectory for a dummy weapon based on one or more

selected from
i) the positioning signal;
ii) the airspeed signal;
iii) the aircraft velocity; and
iv) the altitude signal.
[00207] In one embodiment, the method includes the steps of:

a. calculating the CCIP from the determined weapon trajectory and the digital
terrain data.

[00208] In one embodiment, the method includes the steps of:

a. calculating the CCIP from the positioning signal, the determined weapon
trajectory and the digital terrain data.

[00209] In one embodiment, the method includes the steps of:

a. determining a CCIP display signal from the CCIP signal and orientation signal;
and

b. wirelessly transmitting the CCIP display signal to a cockpit terminal.
[00210] In one embodiment, the method includes the steps of:
a. transmitting CCIP data indicative of the CCIP to a surface terminal.
[00211] In one embodiment, the method includes the steps of:
a. receiving a pickle signal.
[00212] In one embodiment, the method includes the steps of:
a. actuating the release of a dummy weapon.
[00213] In one embodiment, the method includes the steps of:
a. transmitting the received pickle signal to a wirelessly actuatable weapon rack.
[00214] In one embodiment, the method includes the steps of:

a. actuating a weapon rack to deploy a dummy weapon.
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HMD Display
[00215] In one embodiment, the method includes the steps of:

a. receiving an orientation signal from a helmet mounted sensor, the orientation

signal being indicative of the orientation of the helmet.
[00216] In one embodiment, the method includes the steps of:

a. determining a helmet display target signal from the target location and

orientation signal; and

b. wirelessly transmitting the helmet display target signal to a helmet mounted
display in the aircraft.

[00217] In one embodiment, the method includes the steps of:

a. determining a helmet display CCIP signal from the CCIP signal and orientation
signal; and
b. wirelessly transmitting the helmet display CCIP signal to a helmet mounted

display in the aircraft.

[00218] Other aspects of the invention are also disclosed.

Brief Description of the Drawings

[00219] Notwithstanding any other forms which may fall within the scope of the
present invention, a preferred embodiment of the invention will now be described, by
way of example only, with reference to the accompanying drawings in which:

[00220] Figure 1 shows a communications network between a training system
on an aircraft interacting with a ground-based monitoring station and a surface terminal

computing to target a ground target using a dummy weapon;

[00221] Figure 2 shows a communications network between a training system,
a cockpit terminal, a HMD arrangement, a surface terminal and a ground-based

monitoring station;

[00222] Figure 3 shows a swim lane type flow chart of a first portion of a
method of targeting a ground target for facilitating the training of a forward controller;

[00223] Figure 4 shows a swim lane type flow chart of a second portion of a
method of targeting a ground target for facilitating the training of a forward controller;
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[00224] Figure 5 shows a perspective view of a first embodiment of a training
system in a pod style housing;

[00225] Figure 6 shows an exploded perspective view of the training system of
figure 5;
[00226] Figure 7 shows a schematic view of a training system according to the

invention, a cockpit terminal, a HMD and a surface terminal, showing the electronic

componentry;

[00227] Figure 8 shows a cutaway view of a nose cone of a pod style housing,

showing the camera set on a movable axis;

[00228] Figure 9 shows a perspective view of a HMD arrangement;

[00229] Figure 10 shows a schematic view of the components of a training
system;

[00230] Figure 11 shows a schematic view of a cockpit terminal showing an

electronic map and a pickle button;

[00231] Figure 12 shows a perspective view of a weapon rack;

[00232] Figure 13 shows a schematic view of the components of a HMD
arrangement;

[00233] Figure 14 shows a schematic view of the components of a cockpit

terminal; and

[00234] Figure 15 shows a schematic view of the components of a weapon
rack.

Description of Embodiments

[00235] It should be noted in the following description that like or the same reference

numerals in different embodiments denote the same or similar features.

Pod based Training System

[00236] In afirst aspect, there is provided a weapons targeting training system 1000
(the “training system”) as shown in figures 1 and 2. The weapons targeting training
system 1000 is for training a ground-based or air-based forward controller 4000 to aim
weaponry mounted on an aircraft 3000 at a target 7000. The target 7000 is preferably a
surface target, such as a ground target or a water target, although air targets are also
envisaged. The ground-based forward controller 4000 typically has access to a surface
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terminal 4100 that is able to communicate wirelessly with the training system 1000. The
surface terminal 4100 is the same as the surface terminal used in actual combat
situations, and typically includes a forward controller device 4110, that includes a
display screen (not shown) and an input arrangement (not shown) whereby the forward
controller is able to input information. The surface terminal 4100 further includes a
transceiver 4120 configured for wireless communication with the training system 1000.

[00237] The weapons targeting training system 1000 is preferably removably
mountable to an aircraft 3000 in a pod type housing 1100, as shown in figures 5 and
6. The housing 1100 is mountable to a hard point 3100 typically under the aircraft's
wing or on the aircraft’s centreline, and preferably to a military pylon (not shown) if this
is available on the aircraft that the housing 1100 is being mounted to, in order to
facilitate the convenient removability of the housing 1100 from the aircraft 3000. To this
extent, the housing 1100 includes connecting formations 1110 configured for mounting
the housing 1100 to the hard point 3100. Such connecting formations 1110 preferably
coincide in shape and configuration with connecting formations currently known in the
art for connecting other items to such hard points 3100, although a wide variety of types
and configurations of connecting formations are envisaged as being possible.

[00238] As shown in figure 10, the training system 1000 includes a wireless
transceiver in the form of one or more wireless network interfaces 1200 that is
configured for transmitting signals to and receiving signals from the surface terminal
4100, and preferably a ground-based monitoring station 8000. The wireless network
interface 1200 is also configured for transmitting signals to and receiving signals from a
cockpit terminal 5000, preferably in the form of a tablet style mobile computing device
(shown in figure 11).

[00239] Further, the wireless network interface 1200 of the training system 1000 is
also configured for wirelessly receiving signals from and transmitting signals to a helmet
mounted display (HMD) arrangement 2000 as will be described in more detail below.

[00240] The communications protocol for wireless communication between the
ground-based monitoring station 8000 and the pod 1100 will preferably utilise a wave
relay 1210 using an S- Band or L-Band Datalink protocol, and a suitable antenna 1212.

[00241] The communications protocol for wireless communication between the
surface terminal 4100 and the training system 1000 will preferably utilise encrypted
VHF/UHF voice and data communications, L-Band analog video, and a suitable

antenna.
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[00242] This is the same as that used for combat communications, as the actual
combat ready surface terminal 4100 that is typically used to train the forward controller
4000. The system is preferably readily adaptable to be compliant with evolving ground
terminals 4100 technology such as Link—16, SATCOM and IP/wideband networks.

[00243] The wireless network interface 1200 used for shorter range communications
between the training system 1000 and the cockpit terminal 5000 and/or weapons rack
1600 as will be described below and/or HMD arrangement 2000, is preferably in the
form of a 2.4GHz and/or 5GHz Wi-Fi enabled communications Ethernet router 1220 (or
similar communication chip) and associated antenna 1222 as are known in mobile
computing devices, utilising one of the IEEE 802.11 wireless protocols, preferably in
encrypted format. It is envisaged that alternative forms of wireless transceivers utilising

a wide variety of communications protocols and frequencies are possible.

[00244] In addition, the wireless network interface 1200 will be configured for
communicating with a ground-based or aircraft-based monitoring station 8000 at a
weapons training facility (not shown) where the forward controller 4000 is being trained.
A longer range communications transceiver and protocol is envisaged for

communications with a monitoring station 8000, especially if it is ground based.

[00245] Itis envisaged that in an alternative embodiment (not shown), separate
wireless transceivers could be provided for communication with any combination of the
surface terminal 4100, cockpit terminal 5000, monitoring station 8000 or helmet
mounted display arrangement 2000.

[00246] In order to communicate with the surface terminal 4100, it is envisaged that
the wireless network interface 1200 can preferably be configured for operation using a
standard military variable message format (VMF) and voice communications link
(HF/VHF/UHF's) and an analog video L-Band link. Alternatively the wireless network
interface 1200 will be configured for operation using the S-band or L-Band |IP-based
datalink protocol that carries H264 encoded video and VMF data to be used by the
surface terminal 4100.

[00247] Asshown in figure 10, the training system further includes a controller 1300
in the form of a mission computer housed within the housing 1100. It is envisaged that
the controller 1300 will include a processor 1310 as well as a communications bus
1330, random access memory (RAM) 1340, read-only memory (ROM) 1350 and a clock
device 1360 for determining time or time lapse. The training system 1000 further
includes digital storage media 1320 on which data and/or software instructions are
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storable. The digital storage media 1320 is preferably also configured to store digital
terrain data, including two-dimensional elevation data. The digital storage media 1320 is
preferably in the form of solid state device (SSD) memory, with an operating system
loaded on it such as Windows™ | Linux™, OS™ or Android™ , although alternative
and/or bespoke operating systems are also envisaged. SSD memory is expected to be
less susceptible to being affected by g-forces acting on the aircraft and training system
1000.

[00248] As mentioned, the digital storage media 1320 is configured for storage of
data, for example in a database, and software instructions (not shown). The software
instructions are preferably configured for directing the controller to carry out the steps
and methods as detailed below. It is envisaged that the training system 1000 can
include an audiovisual interface 1370 for connection to a display, either through a
connector (not shown) or the training system 1000 can include a display 1380.

[00249] The training system further includes one or more Input/Output (1/O) interface
1390 for interfacing with internal devices such as a camera 1400, a satellite-based geo-
positioning system 1510, an airspeed sensor 1530, one or more accelerometers 1540
and one or more gyroscopes 1550, and/or interfacing with external devices such as a
computing device 1395.

[00250] The controller 1300 preferably includes semiconductor memory (not shown)
comprising volatile memory such as random-access memory (RAM) or read only
memory (ROM). The memory may comprise either RAM or ROM or a combination of
RAM and ROM.

[00251] The digital storage media 1320, or any other digital storage media referred to
in this specification can be optical media such as CD-ROM disks, and/or magnetic
media such as hard drives, but is preferably provided in the form of one or more flash
media or solid-state drives (SSD), which are expected to be less subject to interference
by acceleration forces during flight.

[00252] The training system 1000 preferably includes an I/O interface (not shown) for
communicating with one or more peripheral devices. The I/O interface may also
communicate with one or more human input devices (HID) (not shown) such as
keyboards, pointing devices, joysticks and the like. These could be used, for example,
for trainers to connect to the training system 1000 when the aircraft is on the ground, to
download saved data, training logs, test the training system for errors or the like.
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[00253] The I/O interface can also include a computer to computer interface, such as
a Recommended Standard 232 (RS-232) interface, for interfacing the training system
1000 with one or more personal computing (PC) devices or mabile computing devices
such as tablets, laptops or the like.

[00254] Processors referred to in this specification generally can include an arithmetic
logic unit, instructions control unit (ICU) and/or processor configured for performing the
software or computer program code instructions. The software can be embedded on a
purpose built digital storage media or can be non-embedded or reconfigurable.

[00255] The processor 1310 may be a reduced instruction set computer (RISC) or
complex instruction set computer (CISC) processor or the like.

[00256] The training system 1000 further includes a sensor in the form of an electro-
optical and infrared (EO/IR) sensor (hereinafter the “camera”) 1400. The camera 1400
is preferably able to focus on objects on the ground that give off light and/or heat
signatures, and especially on the infrared light from an infrared laser that is being
pointed at a target 7000 from the forward controller 4000. The camera 1400 is
preferably able to provide H.264 and analogue video streams and will have a GPS
subsystem 1430 and an ethernet based control interface (not shown) associated with it.

[00257] The camera 1400 is preferably mounted on one or more gimbals 1410
powered by electric motors (not shown) that allow the direction and orientation of the
camera to be controlled to rotate around at least one axis (shown as reference X in
figure 8), and preferably two axes. The camera 1400 is preferably movable in a
forward/backward direction in a range of between -37° (shown as arrow A in figure 8)
and +54° (shown as arrow B in figure 8) from vertically downwards. In alternative
embodiments, it is envisaged that the range of movement could vary anywhere between
-90 and +90, and the camera 1400 could also move from side to side, or in any
direction.

[00258] Preferably, the camera 1400 is also controllable by the controller 1300 to be
able to focus on ground targets 7000 at a distance, and has one or more suitable lenses
1420 for this purpose, which are also controllable by the controller 1300 as described in

more detail below.

[00259] The camera 1400 is preferably housed within the housing 1100. It is
envisaged that the housing 1100 will include a window 1130 or viewing port through
which the camera 1400 is able to view the ground.
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[00260] In a preferred embodiment, the camera 1400 will be an EO950 electro optic
sensor, including the features of:

a. electro optic imaging performance;

b. command and control interface;

C. digital video output interface; and

d. location and attitude sense and interface (ATTNAV).

[00261] In an alternative embodiment, the sensor 1400 will be an Alticam™ 14
EOQ/IR/Laser sensor. It will be appreciated by a person skilled in the art that a wide
variety of alternative sensors could be used.

[00262] In an alternative embodiment, it is envisaged that alternative and/or
additional radio frequency sensors may be provided, such as sound or ultrasound

Sensors, microwave sensors, or the like.

[00263] ltis further envisaged that the training system 1000 can include a power
source 1700, preferably in the form of a battery 1710, or may be configured with
electrical connectors for connection to an electrical power source on the aircraft. Where
a battery 1700 is provided, it is envisaged that the battery will be rechargeable via a
suitable electrical connector 1720 in the housing 1100. The training system could also
include an inverter1730 for converting Dc power from the battery 1710 to AC power.

[00264] In an alternative embodiment (not shown) it is envisaged that the training
system 1000 can include a power generator (not shown). The power generator could be
driven by airflow over the housing. Alternatively, it is envisaged that the power generator
could include a solar cell is configured for charging a battery 1710. Examples of such a
power generator include air driven turbines, propellers, or the like. It is envisaged that
known circuitry would be provided to prevent overcharging of the battery, and the
provision of current to the battery in the requisite format.

[00265] The training system 1000 further includes a variety of additional sensors
1500 that are required to carry out its functions. In particular, the training system
includes satellite-based geo-positioning system 1510, for determining the position of the
training system 1000 from signals received from geo-positioning satellites. The geo-
positioning system 1500 is configured for transmitting a position signal to the controller
1300. The controller 1300 is preferably also configured for determining the ground
speed or velocity of the training system from the change in position over time.



10

15

20

25

30

29

Alternatively, the controller 1300 could receive a velocity signal from the geo-positioning
system 1500.

[00266] The sensors 1500 preferably also includes an altimeter 1520 configured for
transmitting an altitude signal to the controller 1300, and at least one or more airspeed
sensors 1530 that is configured for sensing the airspeed of the aircraft 3000. The
airspeed sensors 1530 are preferably configured for detecting the airspeed of the

aircraft in at least two directions.

[00267] Further, the sensors 1500 can include one or more accelerometers 1540
and/or gyroscopes 1550. The use of the sensors 1500 will be described in more detail
below. Additionally, voltage, current and temperature sensors may be provided for
monitoring temperatures within the housing, as well as battery levels.

[00268] In addition to the above, the training system 1000 will preferably include a
health and diagnostic subsystem configured for power control, monitoring and
diagnostics of the training system 1000.

[00269] In order to carry out the functionality as will be described in more detail
below, it is envisaged that the software instructions stored on the digital storage media
1320 will be broadly divided into a series of subsystems, including the camera
subsystem, health and diagnostic subsystem, power subsystem, cockpit communication
subsystem, ground communication subsystem, stores management subsystem and

mission computer subsystem.

[00270] The camera subsystem will cover control and management of the camera
1400.

[00271] The health and diagnostic subsystem will ensure ongoing monitoring and
diagnostics of the temperatures, functionality and power levels of the training system
1000.

[00272] The cockpit communication subsystem will manage communications
between the training system 1000 the cockpit terminal 5000 and the HMD arrangement
2000.

[00273] The ground communication subsystem will manage communications
between the training system 1000, the surface terminal 4100, and the ground
monitoring station 8000.
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[00274] The stores management subsystem will manage operation and control of the
weapon rack 1600.

[00275] The mission computer subsystem will manage the rest of the subsystems.
The mission computer subsystem will further allow for logging of mission data, and
allow for access to the digital terrain data and associated data.

[00276] Asillustrated in figure 6, the pod housing 1100 is preferably designed in
modular sections that can preferably be easily and conveniently swapped or replaced,
for example by providing a rollout or clipping type engaging arrangement.

[00277] This allows the weapons targeting training system 1000 to be readily adapted
for different payloads. In the embodiment shown in figure 6, the EEO/IR sensor
camera 1400 will be provided in a first zone 1140. Avionics equipment including mission
computer, communication system, and battery/power system are preferably installed in
a second zone 1150. Further, the second zone provides a mechanical connection to the
aircraft via connecting formations 1110. Antenna systems may be housed in a third
zone 1160. A fourth zone 1170 may be provided in the tail. It is envisaged that any
number of zones may be provided. Additional zones may be provided for extra
equipment or payloads such as additional computing and/or communication systems.

[00278] Itis further envisaged that the different zones can be sealed and/or shielded
electromagnetically from each other in order to prevent interference in the wireless

signals.

[00279] Further, it is envisaged that the housing can include a power generation unit
1740 for generating power from local environmental sources in order to supplement the
power usage on the battery. Examples of a power generation unit 1740 can include a
solar power panel (not shown), and/or a wind turbine (not shown) coupled to a
generator that draws energy from airflow over the pod to charge the battery 1710. Such
a power generation unit may be housed, for example, in the fourth zone 1170.

Cockpit Terminal

[00280] Asshown in figures 11 and 14, the cockpit terminal 5000 is typically in the
form of a tablet style mobile computing device, and includes its own transceiver 5800
configured for communicating with the training system 1000 and/orHMD arrangement
2000, and/or weapons rack 1600 preferably in the form of a Wi-Fi enabled wireless
network interface 5810 and antenna 5820 as are known in art in mobile computing
devices, utilising one of the IEEE 802.11 wireless protocols. It is envisaged that
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alternative forms of wireless transceivers utilising a wide variety of communications

protocols are also possible.

[00281] The cockpit terminal 5000 further includes a display 5100, preferably in the
form of a touchscreen display 5110 that allows user input; a cockpit terminal controller
5400, and digital storage media configured for storing instructions and data, preferably
in the form of flash memory or solid-state drive SSD memory. The digital storage media
preferably includes an operating system, such as Linux™, Windows™ or Android™,
loaded on it. A wide variety of user input devices may additionally be provided, such as
a mouse, a keyboard, a touchscreen or any other suitable input device.

[00282] The cockpit terminal controller 5400 preferably includes a processor 5410, as
well as other operating digital storage media such as random-access memory (RAM)
5420, Read Only Memory (ROM), a communications bus and the like. The cockpit
terminal controller 5400 also preferably includes a power storage device 5600 such as a
removable battery, and electrical connectors 5610 for charging the battery. The cockpit
terminal controller 5400 also preferably includes an Input /Output (1/0O) interface for
connection to external audio devices 5700, external digital storage media, computing
devices, or the like. The cockpit terminal controller 5400 also preferably includes a
clock device 5460 for determining time or time lapse. It is to be understood that where
steps are described as having been taken by the cockpit terminal 5000 below, the steps
will have been carried out by the controller 5400 acting under instruction from software
instructions, to control the components described above.

[00283] Preferably the digital storage media of the cockpit terminal 5000 is loaded
with a three-dimensional digital terrain data, preferably including elevation data , which
digital terrain data is also mirrored on the digital storage media 1320 of the training
system 1000. The cockpit terminal 5000 will also include software for displaying the
digital terrain data as an electronic map.

HMD arrangement

[00284] According to a further aspect, and as shown in figures 9 and 13, there is
also provided a helmet mounted display (HMD) arrangement 2000. The HMD
arrangement 2000 includes a display 2100, preferably in the form of a visor display
device or screen. The display 2100 is configured for displaying a display signal
received from the controller 1300 onto a display 2110, preferably as a visor, fitted to a
helmet 2500, The display is viewable by a user wearing the helmet, and the HMD



10

15

20

25

30

32

arrangement 2000 is configured to adjust the images being displayed in accordance
with the orientation of the user's head (and hence the helmet and/or display).

[00285] The HMD arrangement 2000 further includes orientation sensors 2200,
preferably in the form of at least one or more accelerometers and/or gyroscopes,
although other sensors are envisaged. The orientation sensors 2200 are preferably able
to sense the direction that the display is facing, as well as the orientation of the HMD
arrangement 2000 to the horizontal and/or vertical (and hence the user's head position).

[00286] Preferably the HMD arrangement 2000 is configured with attachment points
such as snap type clips 2510 or other connectors for mounting to a helmet 2500.

[00287] The training system 1000 is configured for communicating wirelessly with the
HMD arrangement 2000. To this end, the HMD arrangement 2000 includes a wireless
transceiver 2300, preferably in the form of a wireless adapter 2310 that includes a
wireless network interface 2320 and associated antenna 2330, that is configured for
wireless communication with the training system 1000, preferably using an encrypted
WiFi protocol as described above.

[00288] As shown in figure 13, the HMD arrangement 2000 will preferably also
include a controller 2400 that is configured for receiving signals from the orientation
sensors 2200 and transmitting these to the training system 1000, as well as receiving
display signals from the training system 1000 for display on the visor screen 2100.

[00289] The controller 2400 includes a processor 2410 and digital storage media
2420 on which software instructions and/or data can be stored. The digital storage
media 2420 may also store digital terrain data, preferably including elevation data. The
controller 2400 preferably also includes random access memory (RAM) 2440, read-only
memory (ROM) 2450, and an audio-visual interface 2560 or interfacing with the display
2100.

[00290] Itis further envisaged that the controller can include an input/output (1/0O)
interface 2584 interfacing with devices such as an audio device 2700 or additional
external sensors 2800.

[00291] Itis envisaged that the HMD arrangement 2000 can include a power source
2600, preferably in the form of a battery, and alternately and/or additionally may be
configured with a suitable electrical connector 2610 for being plugged into a power
source in the aircraft 3000 for either powering the HMD arrangement 2000., or for
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charging the battery. The battery is preferably conveniently removable, and can be
rechargeable.

Weapon rack

[00292] In one embodiment (not shown) it is envisaged that the training system 1000
can include a weapon rack 1600 mounted to the housing 1100. It is envisaged that the
weapon rack 1600 and housing can share the same mounting formations to mount to a
hard point 3100 of an aircraft. Preferably, the weapon rack will be configured as a
Modular Advanced Light Weight Training System (MALTS) rack.

[00293] Alternately, and according to a further aspect of the invention, a separate
stores rack or weapon rack 1600 can be provided that has its own connecting
formations (not shown) for connecting to a hard point on an aircraft, and preferably to a
wing pylon on a military training aircraft. Preferably, where the weapons rack 1600 is
self-standing, the connecting formations allow for releasable attachment of the weapon
rack 1600 to the aircraft's hard point, preferably by means of a NATO-standard 14-inch
interface. Where the weapon rack 1600 is attached to the housing 1100, it is envisaged
that the weapon rack 1600 can preferably be permanently attached, for example by
welds.

[00294] Asshown in figures 15 and 12, the weapon rack 1600 includes actuatable
releasable securing formations 1620 configured for releasably holding a dummy
weapon, and for releasing the dummy weapon when the pickle button 5200 is actuated.

[00295] The weapon rack 1600 also includes a transceiver 1630, in the form of a
wireless network interface 1632 and an associated antenna 1634, configured for
transmitting and receiving information from the training system 1000, and a controller
1640 that is configured for receiving an actuation signal from the transceiver 1630 and
controlling operation of the actuatable releasable securing formations 1620 to deploy
the dummy weapon 9000.

[00296] The controller 1640 can include similar features to that of the training system
1000, including a processor 1642, communications bus 1643, random access memory
1644, read-only memory 1646, digital media storage 1648, and an input/output (1/0O)
interface 1649 for interfacing with the ejection mechanism 1660.

[00297] In a preferred embodiment, the releasable securing formations include an
ejection mechanism 1660 configured for ejecting the dummy weapon 9000 on
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deployment, to ensure that the dummy weapon 9000 clears the localised turbulence
and air streams around the aircraft 3000.

[00298] Most preferably, it is envisaged that the ejection mechanism 1660 can be
spring-loaded, in order to achieve cost-effective operating costs, however it is also
envisaged that the ejection mechanism 1660 could include an explosive (pyrotechnic) or
pneumatic based solution. The spring-loaded ejection mechanism can be actuated by
operation of an electrical solenoid, electrical motor, or the like. In an alternative
embodiment, it is envisaged that the ejection mechanism 1660 could utilise cylinders of
compressed fluid such as compressed air.

[00299] In a preferred embodiment, the weapon rack 1600 is configured to be
failsafe, whereby in the event of a failure in the actuation of the releasable securing
formations, the releasable securing formations will fail to deploy the dummy weapon
9000 and will not inadvertently cause an unexpected deployment of the dummy

weapon.

In use

[00300] Use of the training system 1000 is described below with reference to figures
3 and 4. In use, it is envisaged that the training of a forward controller 4000 will proceed
as set out below. Initially, the forward controller 4000 will designate a target 7000,
typically located on a ground surface or water surface, which input is received 10 by the
surface terminal 4100. The target 7000 can be designated by inputting coordinates on
the surface terminal 4100, preferably in the form of latitude, longitude and altitude
coordinates. Alternately, the target can be designated by directing a suitable pointing
device, such as an infrared laser or light, at the target 7000. Details of this designation
will then be generated 20 as a target signal and the target signal will then be transmitted
from the surface terminal 4100 to the training system 1000. From this designation, a
target signal will be generated 20. The target signal will then be transmitted 30 from the
surface terminal to the training system 1000 on the aircraft 3000.

[00301] Once the target signal is received 40 by the wireless network interface 1200,
the target signal will be stored on the storage media 1230. The target signal will be used
to determine 50 the location of the target on the digital terrain data. The determined
location will then be transmitted 60 to the cockpit terminal 5000, where it will be
displayed 80 on the touchscreen display 5100 as an electronic map 5300 for a user,
such as the pilot or co-pilot to view. The user can then input 85 an authorisation input
for control of the camera on the cockpit terminal 5000. An authorisation signal is then
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transmitted 90 from the cockpit terminal to the wireless network interface 1200 in the
pod housing 1100. On receiving 100 the authorisation signal, the controller 1300 will
preferably automatically control operation of the camera 1400 to focus in on the target.
It is envisaged that the controller 1300 can use the aircraft current location determined
from the geo-positioning system 1510, as well as any of the other signals from the
sensors 1500 to control 110 the camera 1400 to focus on the target 7000.

[00302] Alternatively, it is envisaged that the controller 1300 can transmit the image
received by the camera 1400 as a camera view to the cockpit terminal 5000, which will
receive 130 the camera view and display it on the screen display 5100 of the cockpit
terminal. The cockpit terminal is preferably configured for receiving camera control input
from the user in the cockpit for manual control of the camera and transmits it to the
training system 1000, after which the controller 1300 will control the camera 1400 in

accordance with the received camera control input.

[00303] Once the target 7000 has been clearly sighted by the camera 1400, the
camera view will be transmitted 120 to the surface terminal 4100. The camera view will
preferably be displayed on the display screen 4110 of the surface terminal 4100. The
forward controller 4000 will then input 150 a confirmation of the target 7000. The
confirmation will then be transmitted 155 to the training system 1000.

[00304] Itis envisaged that the orientation sensors 2200 of the HMD arrangement
2000 will be generating 200 continuous orientation signals, which will be transmitted
210 by the transceiver 2300, preferably in the form of a wireless network interface 2310
on the HMD arrangement 2000 to the training system 1000. On receiving 170 the
orientation signals from the HMD arrangement 2000, the controller 1300 will determine
180 a HMD target display signal using the confirmed target and the orientation signals.

[00305] The HMD target display signal will then be transmitted 190 to the HMD
arrangement 2000. The HMD arrangement 2000 will receive 220 the HMD target
display signal and will display 230 the target on the HMD display 2100 as a HMD target

image.

[00306] Itis envisaged that the controller 1300 will take into account many factors in
determining 180 the HMD target display signal, as well as signals from a wide variety of
sensors. For example, the controller 1300 will take into account the digital terrain data,
including elevation data, in calculating 180 the display signal, to adjust for the altitude of
the target on the HMD display 2100. In addition, the controller 1300 will need to take
into account the pitch and yaw of the aircraft, the orientation of the HMD arrangement,
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the altitude of the aircraft, the location of the aircraft, the location of the target, the
forces acting on the aircraft and HMD arrangement, et cetera.

[00307] Further, the controller 1300 of the training system 1000 will receive 240
relevant signals from a wide variety of sensors 1500, including the geo-positioning
system 1510, accelerometers 1540, gyroscope 1550 and altimeter 1520.

[00308] The controller will then calculate 250 a targeting solution, preferably in the
form of a continuously calculated impact point (CCIP). The calculation 250 of a CCIP is
expected to factor in the direction, velocity, altitude, pitch, yaw and air speed of the
aircraft in one or more directions, as well as the air density, drag coefficient of the
dummy weapon, descent/ascent angle of the aircraft, climb/descend rate, and planform
area of the dummy weapon, in order to calculate a trajectory of the dummy weapon
9000 if it were to be released at that time. It is envisaged that the details of the
aerodynamic profile of the dummy weapon will also be stored on the digital storage
media 1320. The calculation of trajectories is well known in the art, and a fuller
discussion on the calculation of the trajectory is deemed to be beyond the scope of the
specification. The trajectory is then correlated with the digital terrain data to establish
where the calculated trajectory intercepts the terrain to determine the CCIP.

[00309] A CCIPis a point in space that indicates the location of an impact point that
the dummy weapon would impact if it were to be dropped at that point in time.

[00310] Itis envisaged that alternatively a continuously calculated release point
(CCRP) could be calculated. A CCRP is a point in space that indicates where the
dummy weapon would have to be released in order to impact the designated target.

[00311] In an alternative embodiment, it is envisaged that an alternative targeting
solution, such as a continuously calculated release point (CCRP) could be calculated,
however this is not preferred as it can be more easily affected by smaller changes in the
positioning of the aircraft. While further explanation of the operation of the training
system 1000 is described below with reference to a CCIP, it will be appreciated by
those skilled in the art that the operation could apply equally to alternative targeting
solutions, including CCRP, or any other suitable targeting solutions.

[00312] The CCIP is preferably displayed in real time as a CCIP image as will be
described in more detail below.

[00313]
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[00314] The controller 1300 will then determine 260 a HMD CCIP display signal,
using orientation signals being continuously received from the HMD arrangement 2000.
Once the HMID CCIP display signal has been determined 260, it will be transmitted 270
to the HMD arrangement 2000. On receiving 300 the HMD CCIP display signal, the
HMD controller 2400 will cause the HMD CCIP display signal to be displayed on the
display 2100 as a HMD CCIP image, preferably together with the HMD target image.

[00315] Itis envisaged that in addition to transmitting 270 the CCIP display signal to
the HMD arrangement 2000, the training system 1000 will also transmit a CCIP display
signal to the cockpit terminal 5000, for display on the display 5100 as a CCIP image.
However, it is envisaged that the CCIP display signal that is transmitted to the cockpit
terminal 5000 will not factor in orientation signals received from the HMD arrangement
2000. The target will already be displayed on the cockpit terminal from the earlier

process as a target image.

[00316] The target image and CCIP image will preferably be displayed on both the
display 5100 of the cockpit terminal 5000 as well as the display 2100 of the HMD
arrangement 2000. Preferably, a terrain map indicative of the digital terrain data, or at
least important features of it, are also displayed on both the HMD display 2100 and the
display 5100.

[00317] In addition to the target and the CCIP, it is envisaged that the HMD
arrangement 2000 will also display images designating the following features on the
display 2100:

a. inclination angle offsets providing pitch angle information;

b. gun pip (body x-axis) designating the direction in which the aerial vehicle body
is aligned;

c. ownship or velocity direction indicating the direction in which the aircraft is
flying, and is offset from the gun pip through the angles of sideslip, and angle of
attack, it is also indicative of the current climb angle;

d. horizon line (zero inclination) facilitating the resolving of the current orientation
of the vehicle, particularly the bank and pitch angles;

e. fall line presenting the vector describing the direction the CCIP will move,
thereby assisting the pilot lineup the CCIP with a desired target;
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f. boresight (head tracker centre) representing the centre of the pilot’s vision,
based on the position determined by the orientation sensors 2200; and

g. terrain points representing a sample spread of terrain points around the current
boresight ground point, and preferably around the determined CCIP and target.

[00318] The controller 5400 of the cockpit terminal 5000 is configured with software
that displays a terrain map 5400 indicative of the digital terrain data, which may be in a
two-dimensional or three-dimensional format. It is envisaged that, where the training
aircraft has a releasable weapons rack, as well as a hardwired pickle button, then this
will be used during training, however where the training aircraft is not configured to
release a dummy weapon, then a virtual pickle button 5200 can be displayed on the
cockpit terminal 5000, fluctuation by a user in the cockpit. The user in the cockpit of the
aircraft 3000 is then able to make a judgement as to when the CCIP and the target
image coincide (basing their judgement on the CCIP image and target image displayed
on either the HMD display 2100 or the touchscreen display 5100 of the cockpit terminal
5000), and actuate the pickle button 5200 as a pickle input. On receiving 340 the pickle
input, the cockpit terminal 5000 will transmit 350 a pickle signal to the training system
1000. On receiving 360 the pickle signal, the controller 1300 will actuate 370 the
deployment of the dummy weapon 9000.

[00319] Where the training system 1000 includes a weapon rack 1600 attached to it,
the controller can actuate the weapon rack 1600 by transmitting an actuation signal
either along a hardwire connection, or by transmitting a wireless actuation signal that is
receivable by a receiver on the weaponrack. Where a separate weapon rack 1600 is
provided that is connected to its own hard point on the aircraft, the training system 1000
will preferably transmit a wireless actuation signal for actuating the deployment of the
dummy weapon 9000.

[00320] In one preferred embodiment, it is envisaged that the weapon rack controller
will also cause the transmission of a deployment signal confirming that the dummy
weapon has been deployed.

[00321] Itis further envisaged that any of the signals transmitted to or from the
training system 1000 can be relayed, preferably simultaneously, to a ground based or
aircraft based monitoring station 8000 for recording and assessment of the sequence by
trainers training the forward controller 4000.
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[00322] Further, in one embodiment it is envisaged that the designation of the target
may be carried out by tracking of the “look-at” position of the HMD arrangement 2000,
while actuating a virtual target designation button on the cockpit terminal 5000. The
look-at position of the HMD arrangement 2000 is transmitted to the training system
1000, where the target coordinates, preferably in relative coordinates are determined by
calculating the intersection of the look-at position with the digital terrain data. It is
envisaged that this function may be useful in assisting in pilot training or system testing.

[00323] Itis further envisaged that all of the functionality described with reference to
the cockpit terminal could be carried out remotely from the ground based monitoring
station 8000 via the communications network established between the training system
1000 and the ground based monitoring station 8000. In such an embodiment, a cockpit
terminal 5000 may not be required. This would leave the pilot free to control the aircraft.
It is further envisaged that the pilot could, in such an embodiment, be using the HMD
arrangement 2000 in order to ensure that the aircraft is correctly positioned to either fly
through a continuously calculated release point, or to line up the continuously calculated
impact point with the target.

[00324] Itis further envisaged that in HMD arrangement 2000 as described could be

used in actual combat.

[00325] One praoblem encountered during live or training scenarios is that the front
nose of an aircraft can block forward view, potentially obscuring line of sight to a target.
The use of an HMD arrangement 2000 allows for more accurate targeting of the
weapon and/or dummy weapon despite visual obfuscation by the nose of an aircraft.

[00326] Some aircraft, and especially, and especially combat aircraft, have heads up
display arrangements on which terrain and/or CCIP or CCRP can be displayed.
However, where the speeds at which the aircraft is approaching a target is too low, the
CCIP/CCRP may be at too steep of an angle to be able to display on a heads up
display. The provision of an HMD arrangement that can be used at any angle

overcomes this problem.

[00327] Itis further envisaged that all of the functionality described with reference to
the cockpit terminal 5000 can be carried out on the HMD arrangement 2000. To this
end, it is envisaged that the HMD arrangement 2000 could receive a determined
location or target, display the target on an electronic map, transmit an authorisation
signal for camera control and receive a camera view, as well as display any of the

images described with reference to the cockpit terminal 5000 on the HMD display 2100.
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[00328] Further, the HMD arrangement 2000 could include any number of input
switches or arrangements, including buttons, touch pads, or the like, by which the user
could designate a target, receive camera control authorisation input, and/or actuate
release of a dummy weapon or weapon by receiving a pickle input,

[00329] The HMD arrangement 2000 could further provide for transmission of any of
the signals that the cockpit terminal 5000 is described as transmitting, including
transmitting authorisation signals for camera control, and/or transmitting a pickle input to
the training system 1000.

Interpretation

[00330] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. It will be further understood that terms used
herein should be interpreted as having a meaning that is consistent with their meaning
in the context of this specification and the relevant art and will not be interpreted in an
idealized or overly formal sense unless expressly so defined herein. For the purposes
of the present invention, additional terms are defined below. Furthermore, all
definitions, as defined and used herein, should be understood to control over dictionary
definitions, definitions in documents incorporated by reference, and/or ordinary
meanings of the defined terms unless there is doubt as to the meaning of a particular
term, in which case the common dictionary definition and/or common usage of the term

will prevail.

[00331] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein,

»ou

the singular articles “a”, “an” and “the” are intended to include the plural forms as well,
unless the context clearly indicates otherwise and thus are used herein to refer to one
or to more than one (i.e. to “at least one”) of the grammatical object of the article. By
way of example, the phrase “an element” refers to one element or more than one

element.

[00332] The term “real-time” for example “displaying real-time data,” refers to the
display of the data without intentional delay, given the processing limitations of the
system and the time required to accurately measure the data.

[00333] As used herein, the term “exemplary” is used in the sense of providing
examples, as opposed to indicating quality. That is, an “exemplary embodiment” is an
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embodiment provided as an example, as opposed to necessarily being an embodiment
of exemplary quality for example serving as a desirable model or representing the best
of its kind.

[00334] The phrase “and/or,” as used herein in the specification and in the claims,
should be understood to mean “either or both” of the elements so conjoined, i.e.,
elements that are conjunctively present in some cases and disjunctively present in other
cases. Multiple elements listed with “and/or” should be construed in the same fashion,
i.e., “one or more” of the elements so conjoined. Other elements may optionally be
present other than the elements specifically identified by the “and/or’ clause, whether
related or unrelated to those elements specifically identified. Thus, as a non-limiting
example, a reference to “A and/or B”, when used in conjunction with open-ended
language such as “comprising” can refer, in one embodiment, to A only (optionally
including elements other than B); in another embodiment, to B only (optionally including
elements other than A); in yet another embodiment, to both A and B (optionally
including other elements); etc.

[00335] As used herein in the specification and in the claims, “or’ should be
understood to have the same meaning as “and/or” as defined above. For example,
when separating items in a list, “or” or “and/or” shall be interpreted as being inclusive,
i.e., the inclusion of at least one, but also including more than one, of a number or list of
elements, and, optionally, additional unlisted items. Only terms clearly indicated to the
contrary, such as “only one of’ or “exactly one of,” or, when used in the claims,
“consisting of” will refer to the inclusion of exactly one element of a number or list of
elements. In general, the term “or” as used herein shall only be interpreted as indicating

exclusive alternatives (i.e. “one or the other but not both”) when preceded by terms of

LT » » o«

exclusivity, such as “either,” “one of,” “only one of,” or “exactly one of.” “Consisting
essentially of,” when used in the claims, shall have its ordinary meaning as used in the

field of patent law.

[00336] As used herein in the specification and in the claims, the phrase “at least
one,” in reference to a list of one or more elements, should be understood to mean at
least one element selected from any one or more of the elements in the list of elements,
but not necessarily including at least one of each and every element specifically listed
within the list of elements and not excluding any combinations of elements in the list of
elements. This definition also allows that elements may optionally be present other than

the elements specifically identified within the list of elements to which the phrase “at
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least one” refers, whether related or unrelated to those elements specifically identified.
Thus, as a non-limiting example, “at least one of A and B” (or, equivalently, “at least one
of A or B,” ar, equivalently “at least one of A and/or B”) can refer, in one embodiment, to
at least one, optionally including more than one, A, with no B present (and optionally
including elements other than B); in another embodiment, to at least one, optionally
including more than one, B, with no A present (and optionally including elements other
than A); in yet another embodiment, to at least one, optionally including more than one,
A, and at least one, optionally including more than one, B (and optionally including other
elements); etc.

In accordance with:
[00337] As described herein, ‘in accordance with’ may also mean ‘as a function of

and is not necessarily limited to the integers specified in relation thereto.

Composite items

[00338] As described herein, ‘a computer implemented method” should not
necessarily be inferred as being performed by a single computing device such that the
steps of the method may be performed by more than one cooperating computing

devices.

[00339] Similarly objects as used herein such as ‘computing device’, ‘digital storage
media’, ‘computer readable medium’ and the like should not necessarily be construed
as being a single object, and may be implemented as a two or more objects in
cooperation, such as, for example, a digital storage media being construed as two or
more SSD drives cooperating to achieve a desired goal or a computer readable medium
being distributed in a composite manner, such as program code being provided on a
compact disk activatable by a license key downloadable from a computer network.

Database:
[00340] In the context of this document, the term “database” and its derivatives may

be used to describe a single database, a set of databases, a system of databases or the
like. The system of databases may comprise a set of databases wherein the set of
databases may be stored on a single implementation or span across multiple
implementations. The term “database” is also not limited to refer to a certain database
format rather may refer to any database format. For example, database formats may
include MySQL, MySQLi , XML or the like.
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Wireless:

[00341] The invention may be embodied using devices conforming to other network
standards and for other applications, including, for example other WLAN standards and
other wireless standards. Applications that can be accommodated include IEEE 802.11
wireless LANs and links, and wireless Ethernet, as well as wireless protocols used

commonly in the defence industries.

[00342] In the context of this document, the term “wireless” and its derivatives may be
used to describe circuits, devices, systems, methods, techniques, communications
channels, etc., that may communicate data through the use of modulated
electromagnetic radiation through a non-solid medium. The term does not imply that
the associated devices do not contain any wires, although in some embodiments they
might not. In the context of this document, the term “wired” and its derivatives may be
used to describe circuits, devices, systems, methods, techniques, communications
channels, etc., that may communicate data through the use of modulated
electromagnetic radiation through a solid medium. The term does not imply that the
associated devices are coupled by electrically conductive wires.

Processes:

[00343] Unless specifically stated otherwise, as apparent from the following
discussions, it is appreciated that throughout the specification discussions utilizing
terms such as “processing”, “computing”, “calculating”, “determining”, “analysing” or the
like, refer to the action and/or processes of a computer or computing system, or similar
electronic computing device, that manipulate and/or transform data represented as
physical, such as electronic, quantities into other data similarly represented as physical

quantities.

Processor:

[00344] In a similar manner, the term “processor” may refer to any device or portion
of a device that processes electronic data, e.g., from registers and/or memory to
transform that electronic data into other electronic data that, e.g., may be stored in
registers and/or memory. A “computer” or a “computing device” or a “computing

machine” or a “computing platform” may include one or more processors.

[00345] The methodologies described herein are, in one embodiment, performable by
one or more processors that accept computer-readable (also called machine-readable)
code containing a set of instructions that when executed by one or more of the
processors carry out at least one of the methods described herein. Any processor
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capable of executing a set of instructions (sequential or otherwise) that specify actions
to be taken are included. Thus, one example is a typical processing system that
includes one or more processors. The processing system further may include a
memory subsystem including main RAM and/or a static RAM, and/or ROM.

Computer-Readable Medium:

[00346] Furthermore, a computer-readable carrier medium may form, or be included
in a computer program product. A computer program product can be stored on a
computer usable carrier medium, the computer program product comprising a computer
readable program means for causing a processor to perform a method as described
herein.

Networked or Multiple Processors:

[00347] In alternative embodiments, the one or more processors operate as a
standalone device or may be connected, e.g., networked to other processor(s), in a
networked deployment, the one or more processors may operate in the capacity of a
server or a client machine in server-client network environment, or as a peer machine in
a peer-to-peer or distributed network environment. The one or more processors may
form a web appliance, a network router, switch or bridge, or any machine capable of
executing a set of instructions (sequential or otherwise) that specify actions to be taken
by that machine.

[00348] Note that while some diagram(s) may show(s) a single processor and a
single memory that carries the computer-readable code, those in the art will understand
that many of the components described above are included, but not explicitly shown or
described in order not to obscure the inventive aspect. For example, while only a single
machine is illustrated, the term “machine” shall also be taken to include any collection of
machines that individually or jointly execute a set (or multiple sets) of instructions to
perform any one or more of the methodologies discussed herein.

Additional Embodiments:

[00349] Thus, one embodiment of each of the methods described herein is in the
form of a computer-readable carrier medium carrying a set of instructions, e.g., a
computer program that are for execution on one or more processors. Thus, as will be
appreciated by those skilled in the art, embodiments of the present invention may be
embodied as a method, an apparatus such as a special purpose apparatus, an
apparatus such as a data processing system, or a computer-readable carrier medium.
The computer-readable carrier medium carries computer readable code including a set
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of instructions that when executed on one or more processors cause a processor or
processors to implement a method. Accordingly, aspects of the present invention may
take the form of a method, an entirely hardware embodiment, an entirely software
embodiment or an embodiment combining software and hardware aspects.
Furthermore, the present invention may take the form of carrier medium (e.g., a
computer program product on a computer-readable storage medium) carrying
computer-readable program code embodied in the medium.

Carrier Medium:

[00350] The software may further be transmitted or received over a network via a
network interface device. While the carrier medium is shown in an example
embodiment to be a single medium, the term “carrier medium” should be taken to
include a single medium or multiple media (e.g., a centralized or distributed database,
and/or associated caches and servers) that store the one or more sets of instructions.
The term “carrier medium” shall also be taken to include any medium that is capable of
storing, encoding or carrying a set of instructions for execution by one or more of the
processors and that cause the one or more processors to perform any one or more of
the methodologies of the present invention. A carrier medium may take many forms,

including but not limited to, non-volatile media, volatile media, and transmission media.

Implementation:

[00351] It will be understood that the steps of methods discussed are performed in
one embodiment by an appropriate processor (or processors) of a processing (i.e.,
computer) system executing instructions (computer-readable code) stored in storage. It
will also be understood that the invention is not limited to any particular implementation
or programming technique and that the invention may be implemented using any
appropriate techniques for implementing the functionality described herein. The

invention is not limited to any particular programming language or operating system.

[00352] A reference to a controller being configured for carrying out a particular
method can be construed as the processor of a controller being directed by software
instructions stored on a digital storage media device, to cause the processor to perform
the method step being described, either by acting directly, or by causing actuation of

methods via other devices such as a transceiver or sensor.

Means For Carrying out a Method or Function
[00353] Furthermore, some of the embodiments are described herein as a method or
combination of elements of a method that can be implemented by a processor of a
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processor device, computer system, or by other means of carrying out the function.
Thus, a processor with the necessary instructions for carrying out such a method or
element of a method forms a means for carrying out the method or element of a
method. Furthermore, an element described herein of an apparatus embodiment is an
example of a means for carrying out the function performed by the element for the
purpose of carrying out the invention.

Connected

[00354] Similarly, it is to be noticed that the term connected, when used in the claims,
should not be interpreted as being limitative to direct connections only. Thus, the scope
of the expression a device A connected to a device B should not be limited to devices or
systems wherein an output of device A is directly connected to an input of device B. It
means that there exists a path between an output of A and an input of B which may be
a path including other devices or means. “Connected” may mean that two or more
elements are either in direct physical or electrical contact, or that two or more elements
are not in direct contact with each other but yet still co-operate or interact with each
other.

Embodiments:

[00355] Reference throughout this specification to “one embodiment” or “an
embodiment” means that a particular feature, structure or characteristic described in
connection with the embodiment is included in at least one embodiment of the present
invention. Thus, appearances of the phrases “in one embodiment” or “in an
embodiment” in various places throughout this specification are not necessarily all
referring to the same embodiment, but may. Furthermore, the particular features,
structures or characteristics may be combined in any suitable manner, as would be
apparent to one of ordinary skill in the art from this disclosure, in one or more

embodiments.

[00356] Similarly it should be appreciated that in the above description of example
embodiments of the invention, various features of the invention are sometimes grouped
together in a single embodiment, figure, or description thereof for the purpose of
streamlining the disclosure and aiding in the understanding of one or more of the
various inventive aspects. This method of disclosure, however, is not to be interpreted
as reflecting an intention that the claimed invention requires more features than are
expressly recited in each claim. Rather, as the following claims reflect, inventive
aspects lie in less than all features of a single foregoing disclosed embodiment. Thus,
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the claims following the Detailed Description of Specific Embodiments are hereby
expressly incorporated into this Detailed Description of Specific Embodiments, with

each claim standing on its own as a separate embodiment of this invention.

[00357] Furthermore, while some embodiments described herein include some but
not other features included in other embodiments, combinations of features of different
embodiments are meant to be within the scope of the invention, and form different
embodiments, as would be understood by those in the art. For example, in the following

claims, any of the claimed embodiments can be used in any combination.

Specific Details

[00358] In the description provided herein, numerous specific details are set forth.
However, it is understood that embodiments of the invention may be practiced without
these specific details. In other instances, well-known methods, structures and
techniques have not been shown in detail in order not to obscure an understanding of
this description.

[00359] The invention is described herein, and/or shown in the drawings, are
presented by way of example only and are not limiting as to the scope of the invention.
Unless otherwise specifically stated, individual aspects and components may be
modified, or may have been substituted therefore known equivalents, or as yet unknown
substitutes such as may be developed in the future or such as may be found to be
acceptable substitutes in the future. The invention may also be modified for a variety of
applications while remaining within the scope and spirit of the claimed invention, since
the range of potential applications is great, and since it is intended that the present
invention be adaptable to many such variations.

Terminology

[00360] In describing the preferred embodiment of the invention illustrated in the
drawings, specific terminology will be resorted to for the sake of clarity. However, the
invention is not intended to be limited to the specific terms so selected, and it is to be
understood that each specific term includes all technical equivalents which operate in a
similar manner to accomplish a similar technical purpose. Terms such as "forward",
"rearward", "radially", "peripherally”, "upwardly”, "downwardly", and the like are used as
words of convenience to provide reference points and are not to be construed as

limiting terms.
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Different Instances of Objects
[00361] As used herein, unless otherwise specified the use of the ordinal adjectives

»oou Y

“first”, “second”, “third”, etc., to describe a common object, merely indicate that different
instances of like objects are being referred to, and are not intended to imply that the
objects so described must be in a given sequence, either temporally, spatially, in

ranking, or in any other manner.

Comprising and Including

[00362] In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or “comprising” are
used in an inclusive sense, i.e. to specify the presence of the stated features but not to
preclude the presence or addition of further features in various embodiments of the

invention.

[00363] Any one of the terms: including or which includes or that includes as used
herein is also an open term that also means including at least the elements/features that
follow the term, but not excluding others. Thus, including is synonymous with and

means comprising.

Scope of Invention

[00364] Thus, while there has been described what are believed to be the preferred
embodiments of the invention, those skilled in the art will recognize that other and
further modifications may be made thereto without departing from the spirit of the
invention, and it is intended to claim all such changes and modifications as fall within
the scope of the invention. For example, any formulas given above are merely
representative of procedures that may be used. Functionality may be added or deleted
from the block diagrams and operations may be interchanged among functional blocks.
Steps may be added or deleted to methods described within the scope of the present

invention.

[00365] Although the invention has been described with reference to specific
examples, it will be appreciated by those skilled in the art that the invention may be
embodied in many other forms.

Chronological order
[00366] For the purpose of this specification, where method steps are described in
sequence, the sequence does not necessarily mean that the steps are to be carried out
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in chronological order in that sequence, unless there is no other logical manner of

interpreting the sequence.

Markush groups
[00367] In addition, where features or aspects of the invention are described in terms

of Markush groups, those skilled in the art will recognise that the invention is also
thereby described in terms of any individual member or subgroup of members of the

Markush group.

Industrial Applicability
[00368] Itis apparent from the above, that the arrangements described are applicable

to the arms supply, weapons and military support industries.
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Claims

1. An aircraft based weapon targeting training system for training a forward
controller to aim weaponry that is mounted on an aircraft, the weapon

targeting training system including:
a. a housing configured for attachment to an aircraft;

b. a power source housed within the housing, the power source being

configured for powering the weapon targeting training system;

c. atleast one or more transceivers housed within the housing, the at least
one or more transceivers being configured for wireless communication

with a surface terminal and a helmet mounted display;

d. atleast one or more sensors housed within the housing, the sensors being

configured for detecting one or more selected from:

i. the location of the aircraft;

i. the orientation of the aircraft;

iii. the velocity of the aircraft;

iv. the acceleration of the aircraft;

V. animage from a target on the ground;

vi. the air speed of the aircraft;

vii. the altitude of the aircraft;
e. a controller housed within the housing, the controller being configured for:
i. storing digital terrain data;

il. receiving a target signal from a surface terminal, the target signal
being indicative of a ground target being targeted by the forward

controller; and

iii. transmitting the target signal wirelessly to a cockpit terminal in the

cockpit of the aircraft;
iv. receiving from the at least one or more sensors:

a positioning signal indicative of the location of the aircraft;

and, optionally, one or more selected from:

a. an altitude signal indicative of the altitude of the aircraft;
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b. an airspeed signal indicative of the airspeed of the aircraft;

c. an orientation signal indicative of the orientation of the

aircraft;
d. avelocity signal indicative of the velocity of the aircraft;

e. an acceleration signal indicative of the acceleration of the

aircraft;

calculating the velocity of the aircraft from the positioning signal;

and

calculating a weapon trajectory for a dummy weapon based on one

or more selected from:

a. the positioning signal;

(o

. the airspeed signal;
c. the aircraft velocity; and
d. the altitude signal;

calculating one or more selected from a continuously calculated
impact point (CCIP) and a continuously calculated release point
(CCRP) from the weapon trajectory and digital terrain data;

receiving an HMD orientation signal from one or more selected
from an accelerometer and a gyroscope on a helmet mounted
display (HMD), the orientation signal being indicative of the
orientation of the HMD;

determining one or more selected from a helmet display CCIP
signal and a helmet display CCRP signal from the CCIP, CCRP

and/or and HMD orientation signal;

wirelessly transmitting one or more selected from the helmet
display CCIP signal and the helmet display CCRP signal to a
helmet mounted display in the aircraft;

receiving a pickle signal; and

actuating the release of a dummy weapon on receipt of the pickle

signal.
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. The training system as claimed in claim 1, wherein the housing is configured for

removable attachment to an aircraft.

. The training system as claimed in either of claims 1 or 2, wherein the training

system includes:

a. a first wireless transceiver configured for communicating with a surface

terminal; and

b. a second wireless transceiver configured for communicating with a cockpit

terminal.

. The training system as claimed in any one of claims 1 to 3, wherein the sensor is

controllable by the controller to focus on a sensed target on the ground.

. The training system as claimed in claim 4, wherein the digital terrain data is

three-dimensional terrain data.

. The training system as claimed in any one of claims 1 to 5, wherein the controller

is configured for:
a. receiving a control signal from a cockpit terminal; and

b. controlling movement of the sensor to focus on a ground target identified
by the target signal.

. The training system as claimed in claim 6, wherein the controller is configured

for:

a. receiving a sensor signal from the sensor focused on the ground target;
and

b. transmitting the sensor signal to the surface terminal.

. The training system as claimed in claim 7, wherein the controller is configured

for:

a. transmitting the sensor signal to the cockpit terminal.

. The training system as claimed in claim 8, wherein the controller is configured

for:

a. receiving a confirmation signal from the surface terminal.

10.The training system as claimed in claim 9, wherein the controller is configured

for:
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a. transmitting the confirmation signal to the cockpit terminal.

11.The training system as claimed in any one of claims 1 to 10, wherein the target
signal includes an indication of a target location and the controller is configured

for:
a. determining a target signal from the target location; and
b. wirelessly transmitting the target signal to a cockpit terminal in the aircraft.

12.The training system as claimed in claim 11, wherein the controller is configured

for:
a. determining a CCIP display signal from the CCIP; and
b. wirelessly transmitting the CCIP display signal to a cockpit terminal.

13.The training system as claimed in any one of claims 1 to 12, wherein the

controller is configured for:
a. receiving a pickle signal; and
b. actuating the release of a dummy weapon.

14.The training system as claimed in any one of claims 1 to 13, wherein the weapon
targeting training system includes a rack to which a dummy weapon is releasably

attachable.

15.The training system as claimed in claim 14, wherein the rack is mounted to the

housing.

16.A targeting system for targeting a target from an aircraft, the targeting

system including:
a. a housing configured for attachment to an aircraft;
b. an electrical power source housed within the housing;

c. atransceiver housed within the housing configured for wirelessly receiving

and transmitting data;

d. atleast one or more sensors, the sensors being configured for detecting

one or more selected from:
i. the location of the aircraft;
ii. the orientation of the aircraft;

iii. the velocity of the aircraft;
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the acceleration of the aircraft;
an image from a target on the ground;
the air speed of the aircraft;

the altitude of the aircraft;

e. a controller configured for:

Vi.

storing digital terrain data;
receiving a target signal from a surface terminal;

receiving from at least one or more sensors one or more sensor

signals selected from:
a. a positioning signal indicative of the location of the aircraft;
b. an altitude signal indicative of the altitude of the aircraft;
c. an airspeed signal indicative of the airspeed of the aircraft;

d. an orientation signal indicative of the orientation of the

aircraft;
e. a velocity signal indicative of the velocity of the aircraft; and

f. an acceleration signal indicative of the acceleration of the

aircraft;

calculating a targeting solution of a weapon mounted on the aircraft

from the sensor signals;

calculating a weapon trajectory for a weapon based on one or more

selected from:
a. the positioning signal;
b. the airspeed signal; and
c. the altitude signal;

receiving an HMD orientation signal from one or more selected
from an accelerometer and a gyroscope on a helmet mounted
display (HMD), the orientation signal being indicative of the

orientation of the HMD;
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calculating a HMD continuously calculated impact point (CCIP)

display signal from the weapon trajectory and digital terrain data;

generating a helmet mounted display signal from the target signal,
the targeting solution, the HMD orientation signal, and the® HMD

CCIP display signal; and

transmitting the helmet mounted display signal wirelessly to a

helmet mounted display arrangement; and

f. wherein the sensors, power source, transceiver and controller are housed

within a housing attachable to the aircraft.

17.A method of targeting a ground target from an aircraft, the method

including the steps of:

a. providing a targeting system as claimed in claim 16;

b. receiving a target signal from a surface terminal,

c. receiving from at least one or more sensors one or more sensor signals

selected from:

Vi.

a positioning signal indicative of the location of the aircraft;

an altitude signal indicative of the altitude of the aircraft.

an airspeed signal indicative of the airspeed of the aircratft;
an orientation signal indicative of the orientation of the aircraft;
a velocity signal indicative of the velocity of the aircraft;

an acceleration signal indicative of the acceleration of the aircraft;

d. receiving an HMD orientation signal from one or more selected from an

accelerometer and a gyroscope on a helmet mounted display (HMD), the

orientation signal being indicative of the orientation of the HMD;

e. calculating a targeting solution of a weapon mounted on the aircraft from

the sensor signals, HMD orientation signal is and target signal,

f. generating a helmet mounted display signal from the target signal, the

targeting solution and the HMD orientation signal; and
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g. transmitting the helmet mounted display signal wirelessly to a helmet

mounted display arrangement.

18.A method of training a forward controller to aim weaponry mounted on an
aircraft at a target, the method including the steps of:

a. providing a training system as claimed in claim 1;
b. receiving a target signal from a surface terminal,
c. receiving from at least one or more sensors one or more selected from:

I. a positioning signal indicative of the location of the aircratft;

i. an altitude signal indicative of the altitude of the aircraft;

iii. an airspeed signal indicative of the airspeed of the aircraft;

iv. an orientation signal indicative of the orientation of the aircraft;

v. a velocity signal indicative of the velocity of the aircraft;

vi. an acceleration signal indicative of the acceleration of the aircraft;

d. receiving an HMD orientation signal from one or more selected from an
accelerometer and a gyroscope on a helmet mounted display (HMD), the
orientation signal being indicative of the orientation of the HMD;

e. calculating a targeting solution of a dummy weapon mounted on the

aircraft;

f. generating a helmet mounted display signal from the target signal, the
targeting solution and the HMD orientation signal; and

g. transmitting the helmet mounted display signal wirelessly to a helmet

mounted display arrangement;

wherein the targeting solution is one or more selected from a continuously
calculated impact point (CCIP) and a continuously calculated release point
(CCRP).





