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A simulator for simulating a use of a missile comprises: a storage device for storing a model of the battle terrain and target object
models of target objects; a sensing unit for sensing a defined target object of the target objects in the battle terrain; a transmitting
unit for transmitting a coded laser signal to the defined target object; a receiving unit for receiving a response signal transmitted by
the defined target object as a response to the laser signal, the response signal comprising information of the defined target object;
a providing unit for providing a target object model in dependence on the information of the response signal; and a visual means for
outputting a current visual representation of the battle terrain by means of the model, the provided target object model and the
information of the response signal.
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ABSTRACT

Simulator and method for simulating a use of a missile

5 A gimulator for simulating a use of a missile comprises! a storage device for stor-
ing a model of the battle terrain and target object models of target objects: a sens-
ing unit for sensing a defined target object of the target objects in the battle ter-
rain; a transmitting unit for transmitting a coded laser signal to the defined tar-
get object: a receiving unit for receiving a response signal transmitted by the de-

10 fined target object as a response to the laser signal, the response signal compris-
ing information of the defined target object: a providing unit for providing a tar-
get object model in dependence on the information of the response signal; and a
visual means for outputting a current visual representation of the battle terrain
by means of the model, the provided target object model and the information of

15  the response signal.
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SIMULATOR AND METHOD FOR SIMULATING A USE OF A MISSILE

The present invention relates to a simulator for simulating a use of a missile of
an attacking system in a battle terrain. Furthermore, the present invention re-
lates to a method as well as a computer program product for simulating a use of a

missile of an attacking system in a battle terrain.

The technical field of the present invention relates to the simulation of remotely-

controlled missiles in a real training environment of a battle terrain.

Methods which are known in the training of operators of remotely-controlled mis-
siles are based on a virtual simulation of target objects in a computer with an
image generating system as well as on a laser-based training in direct aligning of
the missile. The virtual simulation almost completely takes place in a simulated
environment predefined by a computer, in particular without direct reference to
target objects available in real-life such as tanks or trucks. The laser-based simu-
lation uses existing, laser-sensitive instrumented target objects in the real ter-
rain environment of the operator, which can, at the target sensing and target
tracking, be aimed by an optical and/or electrical visor which is available in the
guidance device of the operator, and which can be tracked during the flight phase

of the missile.

Modern guidance systems are characterized by the fact that imaging components
of the electronic target sensing components and target tracking components in-
stalled in the missile can be faded, at least during the flight phase of the guided
missile, into the visual means of the operator. Under certain conditions, the op-
erator may even be able to intervene in the target tracking process in a control-
ling manner or to commence in a combat without initial target contact and to car-

ry out the target assignment only in the guided missile's flight phase.
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However, these latter possibilities cannot be simulated in a real training envi-

ronment using the known methods mentioned above.

In the laser-based simulation, for safety reasons, no real firing of the missile is
permitted at which the imaging components could approach the real target object
at high speed and thereby provide suitable image sequences during flight. In ad-
dition, this would not be an economically viable solution, since such a missile
would very likely be destroyed after a single use. Due to the required high speeds
of more than 500 km/h, the solution of using a multi-usable miniature drone is

also excluded.

In contrast, in the virtual simulation, the reference to the real environment of the
battle terrain is missing. In principle, this reference can be established by con-
tinuously transmitting information about the position, speed and type of the tar-
get objects as well as the operator's position and target direction data. On the one
hand, however, it must be taken into account that up to several hundred different
potential targets or target objects can usually be located in a training environ-
ment such as a combat training center. A quasi-continuous transmission of all
relevant target data and all potentially combated systems requires extremely
high bandwidths and would thus at least significantly increase the costs of the

combat training center of the training systems, in particular the simulators.

On the other hand, the technical possibilities to determine the azimuth of the
sighting direction of the operator with milliradian accuracy are limited, especial-
ly at dynamic procedures. A laser-based simulation can achieve accuracies up to
the sub-milliradian range. However, this accuracy is limited by a separate coor-
dinate system independent of the environment. This results in the following

problems at the coupling of laser-based simulation and virtual simulation.
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On the one hand, the coupling of the precise laser-based simulation part is miss-
ing, e.g. to a world coordinate system, which could be used by virtual simulation

computers as a joint reference system.

On the other hand, conventional directing components are inaccurate and partly
vulnerable to disturbances. The supposed direction of the virtual part can depend
in the degree range from the actual orientation of the visor, whereby 1 degree of
deviation at a maximum range of 4,000 m, for example, already means 70 m to
the left or right of the target object. In comparison, the deviation for a laser simu-

lator at 4,000 m is about 1 m.

In addition, leaps in the line of sight are to be expected during a transition from
laser-based simulation to virtual simulation, which actually make a meaningful

use in the training conventionally very difficult.

As can be seen from the above, the simulation of an aligning process, in which
the missile is first fired in a roiugh direction without reference to a target and
then, during the flight phase only, senses and tracks targets, can be depicted
with existing technical means in a reasonably usable manner, since a previous
reference to the real environment is required here and the technical deviations

are not formatively come to their own.

Against this background, an object of the present invention is to improve the

simulation of a use of a missile in a battle terrain.

Accordingly, a simulator for simulating a use of a missile of an attacking system
in a battle terrain is proposed. The simulator comprises a storage device for

storing a terrain model of the battle terrain and a number of target object models
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of target objects, a sensing unit associated with the attacking system for sensing
and tracking a defined target object of the target objects in the battle terrain, a
transmitting unit associated with the attacking system for transmitting a coded
laser signal to the defined target object, wherein the coded laser signal comprises
at least an identification of the attacking system, a receiving unit associated with
the attacking system for receiving a response signal transmitted by the defined
target object as a response to the laser signal, the response signal comprising at
least a location information and a type information of the defined target object, a
providing unit for providing a target object model stored in the storage device in
dependence on at least the type information of the received response signal, for
the defined target object, and a visual means associated with the missile of the
attacking system for outputting a current visual representation of the battle ter-
rain by means of the terrain model, the provided target object model and the lo-

cation information of the response signal.

Advantageously, the accuracy of the coded laser signal is used herein to provide
the visual means and thus the current visual representation, in particular the
current virtual visual representation, with as precise data as possible of the posi-
tion of the targeted here determined target object. The communication effort and
thus the necessary data quantity to be transmitted is advantageously very lim-
ited by the use of only the directed coded laser signal and its response signal of
the defined target object. Preferably, the visual means is configured, based on the
transmitted data of the response signal, to synchronize a virtual simulation of
the target object with the laser-based identified target.

The simulator herein can also be described as simulation device, simulation ap-
paratus or missile simulator. The battle terrain can also be described as a combat
training terrain or training area. In particular, the storage device comprises a
RAM storage, a ROM storage and/or an EEPROM storage. The terrain model is

in particular a virtual three-dimensional model of the present battle terrain. The
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respective target object model is in particular a three-dimensional virtual model

of the respective target object. The target object is, for example, a tank or a truck.

In particular, the transmitting unit comprises a laser-based part of the simulator
or missile simulator. Preferably, the target objects are targets equipped for the

laser-based simulation.

The response signal is particularly transmitted via radio. Preferably, in addition
to the location information and the type information of the defined target object,
the response signal comprises further information useful for spatial and temporal
synchronization. In particular, the location information comprises a position in a
predetermined coordinate system, for example the world coordinate system. The
location information particularly comprises the position of the defined target ob-
ject. In particular, the type information indicates the type of the defined target

object, for example the type of a certain tank.

The following example of a combat training can illustrate the mode of action of
the simulator. All systems participating in the combat training, herein the at-

tacking system as well as the target objects, have their own position in a common

-coordinate system by means of a positioning system, such as GPS. The transmit-

ting unit of the simulator, for example, embodied as the laser-based part of the
missile simulator, transmits laser codes during target sensing and target track-
ing, especially before the simulated firing of the missile, which are sensed and
evaluated by the likewise instrumented targeted target object or target system.
In particular, this data includes information about the identity, for example an
ID number, and the type of weapon of the target sensing attacking system. This
data can be transmitted directly or in a combat training center also with priority
by data radio via a combat training center, which has information about type and

preferably current position and movement vectors of all training participants.
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Based on the position of the attacking system, which is determined by its ID
number, and the position of the targeted target object, the combat training center
has all the data it needs in order to identify potential further targets along the
reference line between the attacking system and the defined target object and to
transmit their data, together with information of the targeted target object, via

radio data directly to the attacking system as the response signal.

As a result, it is clear that the amount of data to be transmitted is significantly
reduced. In addition, the reference between the relative laser-based coordinate
system and a world coordinate system can be established automatically. By firing
the missile, the visual means can switch to a virtual visual representation,
wherein the virtual simulation representation can be synchronized with the la-
ser-based identified target on the basis of the data transmitted by the response

signal.

According to an embodiment, the visual means is configured to output a real vis-
ual representation of the battle terrain as well as a virtual visual representation

of the battle terrain.

Thus, the visual means is advantageously configured for the coupling of live com-

bat simulation and virtual combat simulation.

According to a further embodiment, the visual means is configured to switch from
the real visual representation to the virtual visual representation at the moment

of firing the missile.
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Since the missile is not really fired during a combat simulation, at the time point
the missile is fired, it is switched from the real visual representation to the virtu-

al visual representation by the visual means.

According to a further embodiment, the coded laser signal comprises the identifi-
cation of the attacking system and an ammunition type of the missile of the at-

tacking system.

According to further embodiment, the response signal comprises the location in-
formation of the defined target object, the type information of the defined target

object and a movement vector of the defined target object.

According to further embodiment, the simulator comprises a setting unit for set-
ting an orientation of the attacking system in dependence on the location infor-

mation of the response signal.

This allows the attacking system, in particular the missile, to be aligned with the
target. As a result, the defined target object is exactly in the line of sight of the

missile.

According to a further embodiment, the setting unit is configured to set the orien-
tation of the attacking system in dependence on the location information of the
response signal and a reconciliation of geometric three-dimensional data from the
terrain model with information at least of an imaging device associated with the

attacking system.

According to a further embodiment, the simulator comprises at least an imaging

device for capturing at least an image of the battle terrain.
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According to a further embodiment, the at least one imaging device comprises a

daylight camera, a thermal imaging camera and/or a laser scanner.

According to a further embodiment, the simulator comprises an image processing
unit for detecting of significant points of the defined target object in the image

which is at least captured by the one imaging device.

According to a further embodiment, the receiving unit is configured to receive the

response signal from the defined target object directly.

In this embodiment, the response signal is transmitted, for example by radio,
from the defined target object to the receiving unit directly and thus to the at-

tacking system.

According to a further embodiment, the receiving unit is configured to receive the
response signal transmitted from the defined target object via a combat training

center.

In particular, the combat training center has information on the type, current
position and movement vectors of all systems participating in the combat train-
ing. The combat training center is preferably configured to identify, based on the
position of the attacking system and that of the targeted defined target object,
also potential further target objects along the reference line between the attack-
ing system and the defined target object, and to transmit their data together with

information of the targeted target object to the attacking system by radio.

Preferably, additional information about potential target objects along the identi-
fied line of sight is transmitted to the attacking system and displayed there in

the virtual simulation by the visual means.
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According to a further embodiment, results of a virtual combat of the defined tar-
get object are transmitted back to the real target object via radio data transmis-

sion.

The respective unit, e.g. the providing unit, may be implemented in hardware
and/or in software. If said unit is implemented in hardware, it may be embodied
as a device or as a part of a device, e.g. as a computer or as a processor. If said
unit is implemented in software it may be embodied as a computer program
product, as a function, as a routine, as a part of a program code or as an executa-

ble object.

Further, a method for simulating a use of a missile of an attacking system in a
battle terrain is proposed. The method comprises the following steps a) to f):

a) storing of a terrain model of the battle terrain and a number of target ob-
ject models of target objects in a storage device,

b) sensing and tracking of a defined target object of the target objects in the
battle terrain,

¢) transmitting of a coded laser signal from a transmitting unit associated
with the attacking system to the defined target object, wherein the coded laser
signal comprises at least an identification of the attacking system,

d) receiving a response signal transmitted by the defined target object as a
response to the laser signal by a receiving unit associated with the attacking sys-
tem, the response signal comprising at least location information and type infor-
mation of the defined target object,

e) providing, in dependence on at least the type information of the received
response signal, a target object model for the defined target object, the target ob-

ject model being stored in the storage device, and
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0 outputting a current visual represeniation of the battle terrain by means
of the terrain model, the provided target object model and the location infor-
mation of the response signal by a visual means associated with the mssile of the

attacking system.

The embodiments and features described with reference to the proposed simula-

tor apply mutatis mutandis to the proposed method.

Furthermore, a computer program product is proposed which comprises program
code for executing the above-described method when run on at least one comput-

er,

A computer program product, such as a computer program means, may be pro-
vided or delivered as a memory card, USB stick, CD-ROM, DVD or also as a file
which may be downloaded from a server in a network. For example, in a wireless
communication network, this can be done by transferring a corresponding file

using the computer program product or the computer program means.

Further possible implementations of the present invention also comprise combi-
nations — that are not exphatly mentioned herein — of features or embodiments
deseribed above or below with regard to the embodiments. Thercby, the skilled
person may also add isolated aspects as improvements or additions to the respec-

tive hasic form of the present invention.

Date Regue/Date Received 2021-04-28
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shows a schematic block diagram of a first embodiment of a simula-
tor for simulating a use of a missile of an attacking system in a bat-

tle terrain;

schematically shows a first embodiment of a battle terrain using a

simulator according to Fig. 1;

schematically shows an embodiment of a coded laser signal trans-

mitted by a transmitting unit of the simulator according to Fig. 1;

schematically shows an embodiment of a response signal received by
a receiving unit of the simulator according to Fig. 1 in response to

the coded laser signal;

shows a schematic block diagram of a second embodiment of a simu-
lator for simulating a use of a missile of an attacking system in a

battle terrain;

schematically shows a second embodiment of a battle terrain using a

simulator according to Fig. 1 or Fig. 5; and

shows a schematic flow diagram of an embodiment of a method for
simulating a use of a missile of an attacking system in a battle ter-

rain.

In the figures, the same or functionally identical elements have been given the

same reference numerals, unless otherwise indicated.
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In Fig. 1, a schematic block diagram of a first embodiment of a simulator 10 (Fig.
2) for simulating a use of a missile of an attacking system 20 in a battle terrain G

1s shown.

The first embodiment of the simulator 10 of Fig. 1 is explained in more detail
with reference to Fig. 2 - 5. Thereby, Fig. 2 shows a first embodiment of the battle
terrain G with the simulator 10 according to Fig. 1.

The simulator 10 is coupled or connected with an attacking system 20 according
to Fig. 2. In particular, the attacking system 20 comprises a missile, preferably a
guided missile, for example for tank defence or air defence. For example, there
are three target objects 31 — 33 in the battle terrain G. Without loss of generality,
only three target objects 31 - 33 are shown in the battle terrain G. The respective
target object 31 - 33 can be, for example, an enemy tank, an enemy truck, a heli-

copter or the like.

The simulator 10 of Fig. 1 comprises a storage device 11, a sensing unit 12, a
transmitting unit 13, a receiving unit 14, a providing unit 15 as well as a visual

means 16.

The storage device 11 is configured to store a terrain model GM of the battle ter-
rain G, for example according to Fig. 2, and a number of target object models Z1 -
Z3 of the target objects 31 - 33. In particular, the respective target object model
Z1 - 73 is a three-dimensional virtual target object model which can be deposited
as an electronic file in the storage device 11 and can be displayed as a virtual
representation in the visual means 16. For example, the storage device 11 com-

prises a RAM storage, a ROM storage and/or an EEPROM storage.
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In particular, the sensing unit 12 is assigned to the attacking system 20 and is
configured to sense and to track a defined target object, for example the target
object 31 of the target objects 31 - 33, which are located in the battle terrain G.
For this purpose, the sensing unit 12 particularly comprises a tracking unit (not

shown).

The transmitting unit 13 is particularly assigned to the attacking system 20 and
is configured to transmit a coded laser signal LS (see Fig. 1 and Fig. 2) to the de-
fined target object 31. For this purpose, the transmitting unit 13 particularly
comprises a laser which can be aligned with the defined target object 31 and by
means of which the coded laser signal LS is directly transmitted to the defined
target object 31. The respective target object 31 - 33 is instrumented in such a

way to be able to sense and evaluate the coded laser beam.

In particular, the simulator 10 is configured for simulating a combat training in
the battle terrain G. All systems participating in the combat training, with refer-
ence to Fig. 2 the attacking system 20 as well as the target objects 31 - 33, par-
ticularly have their own location information or position in a common coordinate

system by means of a positioning system, for example GPS.

The coded laser signal LS comprises at least an identification ID of the attacking
system 20. With reference to Fig. 3, the coded laser signal LS also comprises, in
addition to the identification ID of the attacking system 20, information on the

ammunition type MA of the missile of the attacking system 20.

The receiving unit 14 of the simulator 10 is particularly assigned to the attacking
system 20 and configured to receive a response signal AS transmitted by the de-
fined target object 31 in response to the laser signal LS. In the example of Fig. 2,

the receiving unit 14 is configured to receive the response signal AS from the de-
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fined target object 31 directly. Preferably, for transmitting the response signal

AS, a radio transmission is used.

The response signal AS transmitted by the defined target object 31 comprises at
least a location information OI (or position) of the defined target object 31 as well
as a type information TI of the defined target object 31. With reference to Fig. 4,
the response signal AS comprises, in addition to the location information OI of
the defined target object 31 and the type information TI of the defined target ob-
ject 31, a movement vector BV of the defined target object 31. The location infor-
mation OI comprises, for example, GPS coordinates of the defined target object
31, which is formed as an enemy tank for example. The type information TI of the
defined target object 31 designates the type of the target object 31 and thus a de-
fined tank type as a present example. The movement vector BV of the defined
target object 31 indicates movements and preferably speeds of the defined target

object 31 in the battle terrain G.

The providing unit 15 of the simulator 10 is configured to provide a target object
model Z1 stored in the storage device 11 for the defined target object 31 in de-
pendence on at least the type information TI of the received response signal AS.
In other words, the providing unit 15 uses the received type information TI of the
response signal AS to load the target object model Z1, associated with the defined
target object 31 and stored in the storage device 11, by means of a request R from

the storage device 11 and to provide it for outputting to the visual means 16.

The visual means 16 particularly comprises a number of displays and/or monitors
and is configured to output a current visual representation of the battle terrain G
using the terrain model GM, the provided target object model Z1 and the location
information OI from the response signal AS. In particular, the current visual rep-

resentation output by the visual means 16 is a virtual three-dimensional repre-
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sentation of the battle terrain G with a three-dimensional virtual model of the
defined target object 31 and the relevant location information or positions of at
least the attacking system 20 and the defined target object 31, and preferably the
further target objects 32 and 33.

Preferably, the visual means 16 is configured to display both a real visual repre-
sentation of the battle terrain G and a virtual visual representation of the battle
terrain G. In particular, the visual means 16 switches from the real visual repre-
sentation to the virtual visual representation at the moment of a virtual firing of
the missile. One reason for this switching between the real visual representation
and the virtual visual representation at the moment of firing is that the missile is
not really fired in the real combat training, but this firing is only simulated. All
further data of the missile, especially after firing the missile, is simulated. In
particular, a missile comprises a number of cameras, such as a daylight camera,
a thermal imaging camera and/or a laser scanner. The data of these cameras is
displayed by the visual means 16 before firing, whereas after firing, this data is
simulated on the basis of the terrain model GM, the target object models Z1 - Z3,
the coded laser signal LS and the response signal AS.

Fig. 5 shows a schematic block diagram of a second embodiment of a simulator 10

for simulating a use of a missile of an attacking system 20 in a battle terrain G.

The second embodiment of Fig. 5 comprises all features of the first embodiment
of the simulator 10 according to Fig. 1. In addition, the simulator 10 of Fig. 5
comprises a setting unit 17 for setting an orientation of the attacking system 20
in dependence on the location information OI of the response signal AS. In par-
ticular, the setting unit 17 can align the line of sight of the missile of the attack-
ing system 20 with the defined target object 31 by means of the location infor-

mation OI.
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For the alignment of the attacking system 20 to the defined target object 31, the
setting unit 17 preferably uses, in addition to the location information OI of the
response signal AS, a reconciliation of geometric three-dimensional data from the
terrain model GM with information from at least one imaging device assigned to
the attacking system 20. As already mentioned above, the missile may comprise
various imaging devices such as a daylight camera, a thermal imaging camera

and/or laser scanner.

Furthermore, the simulator 10 of Fig. 5 comprises an image processing unit 18.
Preferably, the image processing unit 18 is configured to detect significant points
of the defined target object 31 in the image captured by the at least one imaging

device or 1n a sequence of images.

In Fig. 6, a second embodiment of a battle terrain G with a simulator 10 is sche-
matically shown. For example, the simulator 10 is embodied according to Fig. 1
or Fig. 5. In the example of Fig. 6, a combat training center 40 is located in the
battle terrain G. Alternatively, the combat training center 40 can also be located
outside of the battle terrain G. In the example of Fig. 6, the response signal AS is
not directly transmitted from the responding defined target object 31, which has
received the coded laser signal LS from the attacking system 20 and has evaluat-
ed it, back to the attacking system 20. In the example in Fig. 6, the response sig-
nal AS is transmitted via a first radio link to the combat training center 40. The
combat training center 40 then transmits the response signal AS to the attacking

system 20 via a second radio link.

Fig. 7 shows a schematic flow diagram of an embodiment of a method for simulat-
ing a use of a missile of an attacking system 20 in a battle terrain G. Examples of

the battle terrain G are shown in Fig. 2 and 6.
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The method of Fig. 7 comprises the following steps 701 - 706:

In step 701, a terrain model GM of battle terrain G and a number of target object
models Z1 - Z3 of target objects 31 - 33 are stored in a storage device 11 (see Fig.
D.

In step 702, a defined target object, for example target object 31 (see Fig. 2), of
the target objects 31 - 33 is sensed and tracked in the battle terrain G.

In step 703, a coded laser signal LLS is transmitted from a transmitting unit 13
(see Fig. 1) assigned to the attacking system 20 to the defined target object 31.
The coded laser signal LS comprises at least an identification ID of the attacking

system 20.

In step 704, a response signal AS transmitted by the defined target object 31 in
response to the laser signal LS is received by a receiving unit 14 assigned to the
attacking system 20. The response signal AS comprises at least a location infor-
mation OI or position of the defined target object 31 and a type information TI of

the defined target object 31.

In step 705, a target object model Z1 stored in the storage device 11 is provided
for the defined target object 31 in dependence on at least the type information TI

of the received response signal AS.

In step 706, a current visual representation of the battle terrain GM is output to
the operator, such as a training soldier, by means of a visual means 16 associated
with the attacking system 20 (see Fig. 1), using the terrain model GM, the pro-

vided target object model Z1 and the location information OI of the response sig-
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nal AS. In particular, the output comprises a visual output and additionally an

audio output.

Although the present invention has been described in dependence on preferred

embodiments, it is obvious for the person skilled in the art that modifications are

possible in all embodiments.
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CLAIMS

1.  Simulator (10) for simulating a use of a missile of an attacking system (20)
in a battle terrain (3}, comprising:

a storage device (11 for storing at least a terrain model (GM) of at least a
battle terrain (G) and a number of target object models (Z1 — Z3) of target objects
(31 - 33,

a sensing unit (12) associated with the attacking system (20) for sensing and
tracking a defined target object (31) of the target objects (31 — 33} in the battle
terrain (G),

a transmitting unit (13) associated with the attacking system (20) for
transmitting a coded laser signal (LS) to the defined target objeet (31), wherein
the coded laser signal (IL.S) comprises at least an identification (ID) of the attack-
ing system (20),

a receiving unit (14) associated with the attacking system (20) for receiving
a response signal (AS) transmitted by the defined target object {31) as a response
to the laser signal (LS), the response signal comprising at least a location infor-
mation (OD and a type information (TD of the defined target object (31),

a providing unit (15) for providing a target object madel (Z1) of the number
of target object models (Z1 — Z3) of target objects (31 — 33) stored in the storage
device (11) in dependence on at least the type information (TD) of the received re-
sponse signal (AS), for the defined target object (31), and

a visual means (16) associated with the attacking system (20) for outputting
a current visual representation of the battle terrain (G) by means of the terrain
model (GM), the provided target object model (Z1) and the location information
(OT) of the response signal (AS),

2.  Simulator according to claim 1,

characterized in

Date Regue/Date Received 2021-04-28
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that the visual means (16) is configured to output a real visual representation of
the battle terrain (G) as well as a virtual visual representation of the battle ter-

rain (G).

3.  Simulator according to claim 2,
characterized in
that the visual means (16) is configured to switch from the real visual represen-

tation to the virtual visual representation at the moment of firing the missile.

4,  Simulator according to one of claims 1 to 3,

characterized in

that the coded laser signal (LS) compriscs the identification (ID) of the attacking
system (20) and an ammunition type (MA) of the missile of the attacking system

20).

5. Simulator according to one of claims 1 to 4,

characterized in

that the response signal (AS) comprises the location information (OI) of the de-
fined target object {31), the type information (TD of the defined target object (31)

and a movement vector (BV) of the defined target object {31).

6. Simulator according to one of claims 1 to 5,
characterized by
a setting unit {17) for setting an orientation of the attacking system (20) in de-

pendence on the location information (OD) of the response signal (AS).

7. Simulator according to claim 6,

characlerized in

Date Regue/Date Received 2021-04-28
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that the setting unit (17) is configured to set the orientation of the attacking sys-
tem (20) in dependence on the location information (OI) of the response signal
(AS) and a reconciliation of geometric three-dimensional data from the terrain
model (GM) with information of at least an imaging device associated with the

attacking system (20).

8.  Simulator according to one of claims 1 to 7,
characterized by

at least an imaging device for capturing at least an image of the battle terrain

(GM).

9. Simulator according to claim 8,
characterized in
that the at least one imaging device comprises a daylight camera, a thermal im-

aging camera and/or a laser scanner.

10. Simulator according to claim 8 or 9,
characterized by
an image processing unit (18) for detecting of significant points of the defined

target object {31) in the image captured by the at least one imaging device.

11. Simulator according to one of claims 1 to 10,
characterized in
that the receiving unit (12) is configured to directly receive the response signal

(AS) from the defined target object (31).

12. Simulator according to one of claims 1 to 10,

characlerized in

Date Regue/Date Received 2021-04-28
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that the receiving unit (12) is configured to receive the response signal (AS)

transmitted from the defined target object (31) via a combat training center (40).

13. Method for simulating a use of a missile of an attacking system (20) in a
battle terrain (), comprising:

a) storing (701) of at least a terrain model (GM) of at least a battle terrain
(G) and a number of target object models (Z1 — Z3) of target objects (31 ~ 33) in a
storage device (11),

b) sensing (702) and tracking of a defined target object (31) of the target ob-
jects (31 — 33) in the battle terrain (G),

¢) transmitting (703) a coded laser signal (LS) from a transmitting unit (13)
associated with the attacking system (20) to the defined target objeet (31), where-
in the coded laser signal (I.S) comprises at least an identification (ID) of the at-
tacking system (20),

d) receiving (704) a response signal (AS) transmitted by the defined target
object (31) as a response to the laser signal (LS) by a receiving unit (14) associat-
ed with the attacking system (20), the response signal (AS) comprising at least
location information (OI) and type information (TI) of the defined target object
(31),

e) providing (705), in dependence on at least the type information (TD of the
received response signal (AS), a target object model (Z1) of the number of target
object models (Z1 — Z3) of target objects (31 — 33) stored in the storage device (11)
for the defined target object (31}, and

f) outputting (706) a current visual representation of the battle terrain (G)
by means of the terrain model (GM), the provided target object model (Z1) and
the location information (OI) of the response signal (AS) by a visual means (16}

associated with the attacking system (20).

Date Regue/Date Received 2021-04-28
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14, A computer program produect comprising a program code for executing the
method for simulating a use of a missile of an attacking system in a battle terrain

according to claim 13 when run on at least one computer.

Date Regue/Date Received 2021-04-28
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