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Description

TECHNICAL FIELD OF THE INVENTION AND PRIOR
ART

[0001] The present invention concerns an explosive
device simulation system comprising at least one explo-
sive device simulator that simulates the action of any of
the following explosive devices: a land mine, a sea mine,
a hand grenade, a nuclear, chemical or biological de-
vice. The invention also relates to a method for laying
at least one such explosive device simulator.

[0002] Mines are explosive devices that are designed
to detonate when triggered magnetically, by pressure,
by tripwire or by remote detonation for example. These
devices are widely used in warfare to prevent unauthor-
ised access to a given geographical area on land or sea
by disabling any person or vehicle that comes into con-
tact with them by exploding or by releasing projectiles,
such as metal or glass fragments or parts of the casing
of the mine itself at high speeds. Land mines are typi-
cally found on, or just below the surface of the ground.
The ability to identify a mine in a timely manner and cir-
cumvent it is of paramount importance and this ability
can be gained and improved by training and exercising
using a mine simulation system.

[0003] WO 01/11307 discloses a mine simulation sys-
tem for training/exercising soldiers and civilians in the
handling and use of anti-personnel/anti-tank mines and
in realizing the danger that such mines represent. The
mine simulators disclosed therein are equipped with
passive transponders. Each participantin the simulation
exercise is equipped with a radio transmitter. The mine
simulator's transponder emits a signal to a participant
when it receives a designated signal from that partici-
pant's transmitter indicating that he/she has entered the
range of action of the mine that the simulator simulates.
A signal is also sent from the mine simulator's trans-
ponder to any other participants located within its range
to inform them that in reality they would have been killed/
injured by the mine that the simulator simulates.
[0004] A disadvantage with such a system is that the,
or each person or vehicle taking part in the simulation
exercise has to carry an active radio transmitter in order
to be able to transmit a designated signal to trigger the
mine's transponder. Furthermore it is difficult to simulate
the effect of a detonated mine if there are several par-
ticipants taking part in a training exercise who are posi-
tioned beyond the range of the mine simulator's trans-
ponder but within the range of action of the mine that
the simulator simulates and who would, in a real situa-
tion, have been killed/injured on detonation of said mine.
Itis also difficult to simulate the effect of a mine simulator
that is detonated by remote control since the remote
control signal would only be detected by the mine sim-
ulator's transponder if it were sent from within the range
of the mine simulator's transponder.
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SUMMARY OF THE INVENTION

[0005] The objectofthe presentinventionis to provide
an explosive device simulation system that enables the
realistic simulation of the effect of a real explosive de-
vice.

[0006] This objectis fulfilled using an explosive device
simulation system having the features described in the
appended claim 1 namely a system comprising at least
one explosive device simulator having means to receive
and store information concerning its position and means
to communicate said information. According to an em-
bodiment of the invention the, or each explosive device
simulator is arranged to be detonated in the same way
as the explosive device it simulates, such as magneti-
cally, by pressure, by tripwire or remote detonation and
may be arranged to be detonated in any number of
ways.

[0007] The, or each explosive device simulator com-
municates information concerning its position to all par-
ticipants i.e. people, vehicles and/or objects within the
range of action of the explosive device that the explosive
device simulator simulates, when the simulator's deto-
nator has been triggered. Such information may also be
communicated to a monitoring unit, database or third
party. By logging all of the events taking place during a
simulation exercise an After Action Review of all of the
participants' performance could be carried out to exam-
ine, analyze and judge their actions during the simula-
tion exercise.

[0008] Accordingtoanotherembodiment of the inven-
tion the, or each explosive device simulator also com-
prises means to receive, store and communicate infor-
mation concerning its identity i.e. mine type fro example,
and/or the identity of the explosive device simulator lay-
er. Such an explosive device simulator can therefore be
programmed to simulate any type of explosive device.

[0009] According to a further embodiment of the in-
vention the means to receive and communicate said in-
formation comprises a radio transmitter/receiver. Ac-
cording to a further embodiment of the invention the
range of the radio transmitter/receiver corresponds to
the range of action of the explosive device that the sim-
ulator simulates. The means to receive and communi-
cate said information can however be constituted of any
sort wireless connection.

[0010] According to an embodiment of the invention
the, or each explosive device simulator is arranged to
communicate said information to any, or all of the people
and/or vehicles taking part in a simulation exercise and
optionally to a central database or third party.

[0011] Accordingto another embodiment of the inven-
tion the explosive device simulation system comprises
a global positioning system (GPS) or differential global
positioning system (DGPS) transmitter/receiver that
provides position information to the, or each explosive
device simulator. According to a further embodiment of
the invention the GPS or DGPS transmitter/receiver is
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arranged to be carried by a human or mechanical ex-
plosive device simulator layer. The layer can be a hu-
man being or a mechanical layer such as an explosive
device burier or a scatterer constituted by the carrier
shell of arocket or a scatterer comprising launcher tubes
mounted onto a vehicle.

[0012] According to a further embodiment of the in-
vention the, or each explosive device simulator compris-
es a power supply that is arranged to switch to an ener-
gy-saving inactive state once said information has been
received and stored. According to an embodiment of the
invention said power supply is arranged to power the
information communicating means of an explosive de-
vice simulator on detonation of that explosive device
simulator.

[0013] According to an embodiment of the invention
the explosive device simulation system comprises cal-
culation means to provide an assessment of injury/dam-
age caused by the detonation of an explosive device
simulator. The destructive power of a mine depends on
the type of mine and on the distance of the objects from
the detonated mine. According to another embodiment
of the invention the calculation means contain range of
action data for a certain type or for each type of explo-
sive device versus distance of people/vehicles/objects
from an explosive device simulator that has been deto-
nated in order to be able to evaluate the degree of injury/
damage that would have been caused by the detonation
of such an explosive device in a real situation. Said
means to provide an injury/damage assessment may be
arranged to be carried by any, or all of the people, vehi-
cles and/or objects taking part in a simulation exercise.
[0014] The presentinvention also relates to a method
for laying at least one explosive device simulator. The
method comprises the step of providing the, or each ex-
plosive device simulator with information concerning its
position. According to an embodiment of the invention
the method also comprises the step of providing the, or
each explosive device simulator with information con-
cerning its identity and/or the identity of the explosive
device simulator layer.

[0015] Accordingtoanother embodiment of theinven-
tion the method comprises the step of using a global po-
sitioning system (GPS) or differential global positioning
system (DGPS) transmitter/receiver to provide position
information to the, or each explosive device simulator.
[0016] According to a further embodiment of the in-
vention the method comprises the step of activating the
power system of the, or each explosive device simulator
prior to providing the, or each explosive device simulator
with said information. According to a yet further embod-
iment of the invention the method comprises the step of
de-activating the power system of the, or each explosive
device simulator after providing the, or each explosive
device simulator with said information.

[0017] The present invention furthermore concerns a
computer program containing computer program code
means for making a computer or processor assess the
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injury/damage caused by the detonation of an explosive
device simulator of an explosive device simulation sys-
tem according to any of the embodiments of the inven-
tion and such a computer program stored by means of
a computer-readable medium.

[0018] The system, method and computer program
according to the invention are intended for simulating
the action of any of the following explosive devices: a
land mine, a sea mine, a hand grenade, a nuclear,
chemical or biological device.

[0019] The presentinvention also concerns a compu-
ter program containing computer program code means
for making a computer or processor execute at least one
of the steps of the inventive method and such a compu-
ter program stored by means of a computer-readable
medium.

[0020] Further advantages as well as advantageous
features of the invention appear from the following de-
scription and the other dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]
Fig. 1  shows a land mine simulator according to an
embodiment of the invention,

Fig. 2 depicts a person laying a land mine simulator
according to an embodiment of the invention,
Fig. 3 shows a tank approaching a land mine simu-
lator according to an embodiment of the inven-
tion,

Fig. 4 s aflow chart describing the procedure of lay-
ing a land mine simulator according to an em-
bodiment of the invention, and

Fig.5 is a flow chart describing the sequence of
events taking place once a land mine simulator
according to an embodiment of the invention
has been detonated.

[0022] The following description and drawings are not
intended to limit the present invention to the embodi-
ment disclosed. The embodiment disclosed merely ex-
emplifies the principles of the present invention. It
should be noted that the drawings are not drawn to scale
and that the size of certain features has been exagger-
ated for the sake of clarity.

DETAILED DESCRIPTION OF AN EMBODIMENT OF
THE INVENTION

[0023] Figure 1 shows a land mine simulator 1 that is
buried just below the surface of the ground 2. A land
mine simulator 1 can however be positioned in any lo-
cation on or above the ground 2. The land mine simula-
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tor 1 is triggered by means of an ignitor 3, i.e. a metal
rod that protrudes from the ground 2 and which triggers
the mine's detonator when depressed by a person or a
vehicle. The detonation means could also be a trip wire
or a pressure plate for example. The land mine simulator
1 comprises a radio transmitter/receiver 4, a memory
unit 5 and a battery 6.

[0024] The procedure followed when laying a land
mine simulator according to the present invention will
now be explained with reference to figure 2. Figure 2
shows a person 7 that has just buried a land mine sim-
ulator 1. The mine-layer 7 carries a harness containing
a radio transmitter/receiver 4 and a GPS transmitter/re-
ceiver 8. Once the land mine simulator 1 has been bur-
ied the mine-layer 7 activates the land mine simulator 1
using a manual start button 9 at the top of the land mine
simulator for example.

[0025] The radio transmitter/receiver 4 and the mem-
ory unit 5 are then powered and the land mine simulator
1 asks for information concerning its position. Optionally
the land mine simulator 1 asks for information concern-
ing its identity, i.e. the type of anti-personnel or anti-tank
land mine that it simulates, and/or the identity of the
mine layer if this information has not already been stored
in its memory unit 5. The mine-layer's 7 radio transmit-
ter/receiver 4 transmits said information to the land mine
simulator 1 including position data provided by the lay-
er's GPS transmitter/receiver 8. The information is
stored in the land mine simulator's memory unit 5 and
the simulator is then switched to an inactive battery-sav-
ing state awaiting detonation.

[0026] Figure 3 shows a tank 10 approaching a land
mine simulator 1. The tank 10, like every other person
or vehicle taking part in the simulation exercise is
equipped with a radio transmitter/receiver 4 and a GPS
transmitter/receiver 8. When the tank 4 drives over the
ignitor 3 the land mine simulator 1 is activated i.e. its
memory unit 5 and radio transmitter/receiver 4 receive
power from the battery 6. The land mine simulator 1
sends information concerning its position and type to a
calculation unit contained in the tank 10 so that said cal-
culation unit can evaluate the degree of damage to the
tank 10 caused by the explosion of the land mine that
the simulator simulates. Depending on the degree of
damage the tank's 10 mobility and/or weaponry could
be partly or totally disabled. The tank's calculation
means contain range of action data for the type of mine
that the simulator is simulating versus distance of tar-
gets from said mine in order to provide an accurate in-
jury/damage assessment.

[0027] The position- and type-signal from the land
mine simulator 1 is also transmitted to any other vehicle
and person within the range of the radio transmitter/re-
ceiver 4 of the land mine simulator, which corresponds
to the range of action of the land mine that the simulator
is simulating, about 10-20m for example. It should be
noted that the range of action can be of any form, such
as afigure of eight or "hourglass" form. If there is another
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person or vehicle with said range, their radio transmitter/
receiver 4 receives the signal that the land mine has
been detonated. Their position, provided by the GPS
transmitter/receiver 8 they are carrying is then transmit-
ted to the calculation unit incorporated in their equip-
ment so that each person or vehicle can obtain aninjury/
damage assessment. Such an assessment may for ex-
ample be a "dead" signal meaning that the person is
"dead" for the remainder of the exercise and that his/her
weapons are therefore disabled. Once a land mine sim-
ulator is detonated subsequent people or vehicles may
pass that land mine simulator without being destroyed
or disabled.

[0028] Any non-moving structure, such as a building,
located near or in the simulated minefield and especially
in the vicinity of the land mine simulators may also be
provided with a radio transmitter/receiver, calculation
unit and GPS transmitter/receiver so that damage re-
sulting from an explosion that causes a shock wave to
propagate in soil and air and to then interact with the
structure, or damage resulting from fragments released
from the mine can be assessed.

[0029] Figure 4 is a flow chart detailing the steps in-
volved in laying a land mine simulator using a method
according to an embodiment of the invention. Once the
power supply of the land mine simulator has been acti-
vated its memory unit and radio transmitter/receiver are
initiated causing the land mine to ask for information
concerning its position and identity. Once this informa-
tion is received it is stored and the land mine simulator
is switched to an inactive energy-saving state awaiting
detonation.

[0030] Figure 5 is a flow chart describing the se-
quence of events taking place once a land mine simu-
lator according to an embodiment of the invention has
been detonated i.e. immediately after a person or vehi-
cle has triggered the land mine simulator's detonator or
a certain time after the triggering, whichever would be
the case with a land mine of that type in a real situation.
Firstly the land mine simulator's powers supply is acti-
vated initiating its memory unit and radio transmitter/re-
ceiver.

[0031] The land mine simulator then sends out a sig-
nal informing all people, vehicles or objects in its range
of action of its position and identity so that injury/dam-
age assessments can be provided by the calculation
units carried by all participants in the simulation exer-
cise. Information may also be sent to an exercise mon-
itoring system, database or third party to monitor and
log the proceedings.

[0032] Optionally the land mine simulator may be
equipped with visual and/or audio means 11 such as a
flashlight, smoke grenade and/or audible alarm which
go off when the land mine simulator has been detonated
in order to provide mock explosions and consequently
a more realistic detonation effect when a target has
been hit.

[0033] The invention is of course not in any way re-
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stricted to the embodiments thereof described above,
but many possibilities to modifications thereof would be
apparent to a man with ordinary skill in the art without
departing from the basic idea of the invention as defined
in the appended claims.

Claims

1. Explosive device simulation system comprising at
least one explosive device simulator (1), character-
ized in that the, or each explosive device simulator
(1) comprises means to receive (4) and store (5)
information concerning its position and means to
communicate (4) said information.

2. Explosive device simulation system according to
claim 1, characterized in that the, or each explo-
sive device simulator (1) also comprises means to
receive (4), store (5) and communicate (4) informa-
tion concerning its identity and/or the identity of the
explosive device simulator layer (7).

3. Explosive device simulation system according to
claim 1 or 2, characterized in that the, or each ex-
plosive device simulator (1) is arranged to commu-
nicate said information when it has been "detonat-
ed".

4. Explosive device simulation system according to
any of the preceding claims, characterized in that
the means to receive and communicate said infor-
mation comprises a radio transmitter/receiver (4).

5. Explosive device simulation system according to
any of the preceding claims, characterized in that
the range of the radio transmitter/receiver (4) cor-
responds to the range of action of the explosive de-
vice that the simulator (1) simulates.

6. Explosive device simulation system according to
any of the preceding claims, characterized in that
the, or each explosive device simulator (1) is ar-
ranged to communicate said information to any, or
all of the people and/or vehicles (10) taking part in
a simulation exercise and optionally to a central da-
tabase or third party.

7. Explosive device simulation system according to
any of the preceding claims, characterized in that
it comprises a global positioning system (GPS) or
differential global positioning system (DGPS) trans-
mitter/receiver (8) that provides position information
to the, or each explosive device simulator (1).

8. Explosive device simulation system according to
claim 7, characterized in that the GPS or DGPS
transmitter/receiver (8) is arranged to be carried by
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10.

11.

12.

13.

14.

15.

16.

a human or mechanical explosive device simulator
layer (7).

Explosive device simulation system according to
any of the preceding claims, characterized in that
the, or each explosive device simulator (1) compris-
es a power supply (6) that is arranged to switch to
an energy-saving inactive state once said informa-
tion has been received and stored.

Explosive device simulation system according to
claim 9, characterized in that said power supply
(6) is arranged to power the information communi-
cating means (4) of an explosive device simulator
(1) on detonation of that explosive device simulator

(1).

Explosive device simulation system according to
any of the preceding claims, characterized in that
the, or each explosive device simulator (1) is ar-
ranged to be detonated in the same way as the ex-
plosive device it simulates, such as magnetically,
by pressure (3), tripwire or remote detonation.

Explosive device simulation system according to
any of the preceding claims, characterized in that
it comprises calculation means (5) to provide an as-
sessment of injury/damage caused by the detona-
tion of an explosive device simulator (1).

Explosive device simulation system according to
claim 12, characterized in that the calculation
means (5) contain range of action data for a certain
type, or each type of explosive device that is simu-
lated by said at least one explosive device simulator
(1) versus distance of people/vehicles/non-mova-
ble structures from such an explosive device in or-
der to assess the degree of injury/damage that
would have been caused by detonation of the ex-
plosive device that the simulator is simulating in a
real situation.

Explosive device simulation system according to
claim 12 or 13, characterized in that the means to
evaluate an injury/damage assessment are ar-
ranged to be carried any, or all of the people, vehi-
cles (10) and/or objects taking part in a simulation
exercise.

Method for laying at least one explosive device sim-
ulator (1), characterized in that it comprises the
step of providing the, or each explosive device sim-
ulator (1) with information concerning its position.

Method according to claim 15, characterized in
that it also comprises the step of providing the, or
each explosive device simulator (1) with information
concerning its identity and/or the identity of the ex-
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18.

19.

20.

21.

22,
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plosive device simulator layer (7).

Method according to claim 15 or 16, characterized
in that it comprises the step of using a global posi-
tioning system (GPS) or differential global position-
ing system (DGPS) transmitter/receiver (8) to pro-
vide position information to the, or each explosive
device simulator (1).

Method according to any of claims 15-17, charac-
terized in that it comprises the step of activating
the power system (6) of the, or each explosive de-
vice simulator (1) prior to providing the, or each ex-
plosive device simulator (1) with said information.

Method according to any of claims 15-18, charac-
terized in that it comprises the step of de-activating
the power system (6) of the, or each explosive de-
vice simulator (1) after providing it with said infor-
mation.

A computer program containing computer program
code means for making a computer or processor
assess the injury/damage caused by the detonation
of an explosive device simulator (1) of a system ac-
cording to any of claims 1-14.

A computer program according to claim 20 stored
by means of a computer-readable medium.

Use of a system according to any of claims 1-14, a
method according to any of claims 15-19, or a com-
puter program according to claim 20 or 21 for sim-
ulating the action of any of the following explosive
devices: a land mine, a sea mine, a hand grenade,
a nuclear, chemical or biological device.

Amended claims in accordance with Rule 86(2) EPC.

1. Explosive device simulation system comprising
at least one explosive device simulator (1), said or
each explosive device simulator (1) comprising
means to receive (4) and store (5) information con-
cerning its position and means to communicate (4)
said information characterized in that said means
to receive information are arranged to receive the
information from a human or mechanical explosive
device simulator layer.

2. Explosive device simulation system according to
claim 1, characterized in that the, or each explo-
sive device simulator (1) also comprises means to
receive (4) information from the human or mechan-
ical explosive device simulator layer concerning its
identity and/or the identity of the explosive device
simulator layer (7), and means to store (5) and com-
municate (4) said identity information.
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3. Explosive device simulation system according to
claim 1 or 2, characterized in that the, or each ex-
plosive device simulator (1) is arranged to commu-
nicate said information when it has been "detonat-
ed".

4. Explosive device simulation system according to
any of the preceding claims, characterized in that
the means to receive and communicate said infor-
mation comprises a radio transmitter/receiver (4).

5. Explosive device simulation system according to
any of the preceding claims, characterized in that
the range of the radio transmitter/receiver (4) cor-
responds to the range of action of the explosive de-
vice that the simulator (1) simulates.

6. Explosive device simulation system according to
any of the preceding claims, characterized in that
the, or each explosive device simulator (1) is ar-
ranged to communicate said information to any, or
all of the people and/or vehicles (10) taking part in
a simulation exercise and optionally to a central da-
tabase or third party.

7. Explosive device simulation system according to
any of the preceding claims, characterized in that
it comprises a global positioning system (GPS) or
differential global positioning system (DGPS) trans-
mitter/receiver (8) that is carried by the human or
mechanical explosive device simulator layer (7) and
that provides position information to the, or each ex-
plosive device simulator (1).

8. Explosive device simulation system according to
any of the preceding claims, characterized in that
the, or each explosive device simulator (1) compris-
es a power supply (6) that is arranged to switch to
an energy-saving inactive state once said informa-
tion has been received and stored.

9. Explosive device simulation system according to
claim 8, characterized in that said power supply
(6) is arranged to power the information communi-
cating means (4) of an explosive device simulator
(1) on detonation of that explosive device simulator

).

10. Explosive device simulation system according
to any of the preceding claims, characterized in
that the, or each explosive device simulator (1) is
arranged to be detonated in the same way as the
explosive device it simulates, such as magnetically,
by pressure (3), tripwire or remote detonation.

11. Explosive device simulation system according
to any of the preceding claims, characterized in
that it comprises calculation means (5) to provide
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an assessment of injury/damage caused by the det-
onation of an explosive device simulator (1).

12. Explosive device simulation system according
to claim 11, characterized in that the calculation
means (5) contain range of action data for a certain
type, or each type of explosive device that is simu-
lated by said at least one explosive device simulator
(1) versus distance of people/vehicles/non-mova-
ble structures from such an explosive device in or-
der to assess the degree of injury/damage that
would have been caused by detonation of the ex-
plosive device that the simulator is simulating in a
real situation.

13. Explosive device simulation system according
to claim 11 or 12, characterized in that the means
to evaluate an injury/damage assessment are ar-
ranged to be carried any, or all of the people, vehi-
cles (10) and/or objects taking part in a simulation
exercise.

14. Method for laying at least one explosive device
simulator (1), comprising the step of providing the,
or each explosive device simulator (1) with informa-
tion concerning its position, characterized in that
a human or mechanical explosive device simulator
layer transmits the position information to the explo-
sive device simulator (1).

15. Method according to claim 14, characterized
in that the human or mechanical explosive device
simulator layer provides information concerning the
identity of the explosive device simulator (1) and/or
the identity of the explosive device simulator layer
(7) to the explosive device simulator.

16. Method according to claim 14 or 15, character-
ized in that it comprises the step of using a global
positioning system (GPS) or differential global po-
sitioning system (DGPS) transmitter/receiver (8) to
provide position information to the human or me-
chanical explosive device simulator layer.

17. Method according to any of claims 14-16, char-
acterized in that it comprises the step of activating
the power system (6) of the, or each explosive de-
vice simulator (1) prior to providing the, or each ex-
plosive device simulator (1) with said information.

18. Method according to any of claims 14-17, char-
acterized in that it comprises the step of de-acti-
vating the power system (6) of the, or each explo-
sive device simulator (1) after providing it with said
information.

19. Use of a system according to any of claims 1-13
or a method according to any of claims 14-18 for
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simulating the action of any of the following explo-
sive devices: a land mine, a sea mine, a hand gre-
nade, a nuclear, chemical or biological device.
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