WO 2006/048739 A1 | |00 000 0 000 T 000 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f 5/" | [ )

528 O 00 00 O

International Bureau

(43) International Publication Date
11 May 2006 (11.05.2006)

(10) International Publication Number

WO 2006/048739 Al

(51) International Patent Classification:
F41] 5/14 (2006.01)

(21) International Application Number:
PCT/IB2005/003285

(22) International Filing Date: 27 October 2005 (27.10.2005)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

01825/04 5 November 2004 (05.11.2004) CH

(71) Applicant and
(72) Inventor: VALENTINI, Stefano [IT/CH]; Viale dei Faggi
10, CH-6900 Lugano (CH).

(74) Agent: FIAMMENGHI-DOMENIGHETTI, Delfina;
c/o Fiammenghi-Fiammenghi, Via San Gottardo, 15,
CH-6900 Lugano (CH).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, HI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: IMPACT IDENTIFICATION SENSOR

(57) Abstract: Sensor (1) able to perform identification of an im-
pact acting on a support and resonance plate (2) and send a signal
to a measuring and recording station (4). The sensor (1) accord-
ing to the invention is provided with an intermediate apparatus (3)
which, after analysing the characteristics of the effects produced
by the abovementioned impact and comparing them with the char-

acteristics produced by the impact of a non-lethal projectile, sends
the abovementioned signal to the said measuring and recording

station (4) only in the case where these characteristics coincide
substantially.
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Impact identification sensor.

The present invention relates to the sector of
military and law enforcement training systems involving
simulated combats during which non-lethal projectiles
are fired. These systems are composed of several
impact sensors which are distributed over the body of
the combatants, being fixed onto special clothing
(protective vests, jackets and the like). These
sensors are usually mounted on larger-size support
bases and detect the effects produced by the impact of
a non-lethal projectile on them, sending subsequently a
signal to a measuring and recording receiver station
which has the function of monitoring and checking the
progress of the simulated combats.

Such a type of system and the various components
which form the system are, for example, described in
patent application PCT/IB04/001529 in the name of the
same Applicant.

The effectiveness of these systems and the
reliability of the recordings made by the already
mentioned receiver station (generally consisting of a
suitably programmed computer) during the course of a
simulated combat, however, are fregquently hampered by
the fact that the sensors are struck not only by the
non-lethal projectiles but also by foreign bodies
(branches, fixed obstacles, etc.) and in this case emit
a signal which, being sent to the receiver station,
creates confusion as to the actual progress of the
combat, which is difficult to eliminate. The inventor
of the subject of the present application has come up
with the idea that, in order to overcome this major
drawback, it would be possible to provide each sensor
with the capacity to identify clearly the effects of
the shock wave produced by the impact of a non-lethal
projectile, so as to be able to distinguish them
accurately and reliably from those produced by

accidental events and send only the relevant signals to
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the receiver station.

The inventor has therefore devised the sensor
according to the present invention, which is provided
with an intermediate apparatus which acts as a "filter"
for the signals which 1t sends and which, after
comparing thelr characteristics with the corresponding
ones produced by the impact of a non-lethal projectile,
forward them to the receiver station only 1f these
characteristics substantially coincide.

The abovementioned intermediate apparatus may
advantageously be designed so that it comprises special
software equipped with a memory in which the
characteristics of the non-lethal projectile impacts
are recorded and with a program able to compare them
with those of the impact acting on the sensor and
enable sending of a signal to the receiver station only
in the cases where, as mentioned, these characteristics
substantially coincide.

The sensor according to the invention is thus
equipped with an intermediate "filter" which reliably
prevents it from sending directly to the receiver
station unrelated signals which must not be taken into
consideration when evaluating the ©progress of a
simulated combat.

It is obvious that the sensor is able to transmit
to the intermediate apparatus the characteristics
produced on it by an impact in analogue,
analogue/digital or digital form, by means of wiring or
radio waves.

It should also be noted that, depending on its
structure and the software program with which it is
equipped, a same intermediate apparatus may also be
used for several sensors. Said apparatus may be housed
inside a small anti-impact container which is situated
inside a pocket of one of the clothes worn by a
combatant and may obviously be connected only to the
sensors which are fixed onto the Dbody of this
combatant.

The object of the present invention is therefore
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3
to provide a sensor as described in the
accompanying Claim 1.

A preferred example of embodiment of a s ensor
according to the invention will now be described in
more detail, with reference also to the accompanying
figure which is a block diagram illustrating operation
thereof in the case of a wire connection between one or
more  Sensors and the abovementioned interme diate
apparatus.

As can be seen in the drawing, several sensors 1
according to the invention are mounted on support and
resonance plates 2 of the known type fixed onto a vest
7 and are connected by means of wiring 8 to a s ingle
intermediate apparatus 3 which, owing to the suil tably
programmed software already described above, receives
from the sensors 1 the characteristics produced by all
the impacts acting on the support and resonance p lates
2.

After analysing and comparing them with those
which are produced by the impact of a non-lethal
projectile and stored in its memory, the said
intermediate apparatus 3 sends a signal to the receiver
station 4 only when these characteristics substant ially
coincide with those of an impact of a non-lethal
projectile 5, but does not send any signal to the
receiver station 4 when these characteristics are of a
different nature (for example produced by the impact
against a branch 6).

With the use of one or more sensors designed in
accordance with the invention, the predefined object of
the inventor 1s achieved, namely that of ensuring
accurate and reliable monitoring of a simulated combat
by a measuring and recording station.

In the accompanying drawing both the intermediate
apparatus 3 and the measuring and recording statdion 4
have been shown in schematic form, in view of the
numerous embodiments from among which a person skilled

in the art can easily choose.
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Claims

1. Sensor (1) able to perform identificatiom of an
impact acting on a support and resonance plate (2) and
send a signal to a measuring and recording station (4),
characterized in that it is provided with an
intermediate apparatus (3) which, after analysing the
characteristics of the effects produced by the
abovementioned impact and comparing them with the
characteristics produced by the impact of a non—lethal
projectile, sends the abovementioned signal to the said
measuring and recording station (3) only in the case
where these characteristics coincide substantially.

2. Sensor according to Claim 1, characterized in
that it transmits the characteristics of the effects
produced by an impact by means of wiring (8) which
connects it to the send intermediate apparatus (3).

3. Sensor according to Claim 1, characterized in
that it transmits the characteristics of the effects
produced by an impact to the said intermediate

apparatus (3) in the form of radio signals.
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