2 SEPTEMBER 2005 1 | NTERROGATI ON AND RESPONDER SYSTEM FI ELD OF THE

| NVENTI ON The invention relates to an interrogation and responder system
BACKGROUND OF THE | NVENTI ON A | aser identification/simulati &?W&“&ﬁ?%@?ﬁ a
| aser device for identifying a responder device is known from European

Pat ent Application 97 120818.6 (Publigqation No. EP O 859 243 Al). The | aser
device is designed for transmtting a coded |aser beam wherein the
responder devi ce has sensor neans for detecting the |aser beam and for
converting it into ellINFERRQGASION-AND RESHONDERSYSTEMN to an eval uation
unit, as well as transmtting neans for returning nmessages in accordance

with decisions nade in the e t] ' ei ving neans | ocated

i nside or outside of the int ﬁéﬁégfgﬁt@@\{éﬁ]ﬂéﬁ, S interrogation systemis
- designed to send a tight directional |aser beam and contai ns choppi ng neans
for sending out a |laser beam which is not only coded, but also chopped wth
a predeterm ned frequency. The sensor neans of the responder device include
means for obfhe inventiemredatesttoiandhtesiagatibn fandmespendercyyisterd. chopped | aser

beam which is supplied to a pre- anplifier, which is connected upstream of

the discrimnator. Such a systemis nounted in wegons which are normal ly
used by soldiers, wherei BASIKGBRUNRQAHE INVENTIQMNr ci se, both persons and

obj ects, can be equipped wth detectors, which register a possible weapons
effect on the partjci

Che basi s ofh HEEF ERITFRSN/SERARHA SXStoEH ) lass (QoMeP, ORGIIGES 2l S0 be
used in FegLortETCRVIdE i mmwmﬁropéawmtéfrﬁpnﬁjﬁﬁﬁ g?\thﬁ(?)zosglg’aM}ARYaOfFurTﬁE]er
syst em ofPERietcRNSe: G BES 293" The Pt dBviceifs oarigRad-Int ERESNEI K Hown
syst ens. dodeddaserdaeare, wherein thee iespenderodevicdhas sbpsort means fhwadetectamus| y
attained iy 4P AVERR i bmve iRl fht8 elcbtriea SR vifiERLFEpaSsad bR tg! &l m 1.

an evaluation unit, as well as transmitting means for returning messages in

accordance with decisions made in the evaluation unit to receiving means located

inside or outside of the interrogation system. This interrogation system is

designed to send a tight directional laser beam and contains chopping means for

sending out a laser beam which is not only coded, but also chopped with a

predetermined frequency. The sensor means of the responder device include

means for obtaining an electrical signal from the received chopped laser beam,

which is supplied to a pre- amplifier, which is connected upstream of the

discriminator.

Such a system is mounted in weapons which are normally used by soldiers,
wherein all participants in an exercise, both persons and objects, can be equipped
with detectors, which register a possible weapons effect on the participant. The
functioning of such known systems represents the basis of a friend-foe
identification system (IFF), which can also be used in accordance with the present
invention.

OBJECT AND SUMMARY OF THE INVENTION

It is now the object of the present invention to create a further system of this
type, which avoids or reduces the disadvantages of known systems.
In accordance with the invention, this object is advantageously attained by



Furt her advant ageous enbodi nents of the invention ensue fromthe further

dependent clains. The invention will be explained in greater detail in what
foll ows by neans of different draw ngs. BRI EF DESCRI PTI ON G-SEFEEMBER 2065
Fig. | shows a schematic representation of an interrogation systemin

accordance with the invention, Fig. 2 shows a schematic representation of a
responder systemin accordance with the invention, Fig. 3 represents a
di agram for explaining the information signals used. DETAILED DESCRI PTI ON OF

THE PREFERBELR BMEILMrNIPaddidhRES WitAAMihPP. System 10 in accordance with
tt it

Fig. 1 conprises a'transmtter circuit 11, which can be _nounted on a weapon
and whi ch ha§ugthesadwaniageous embogiments afdhe mvegtian easuafom the turtheni ¢ 11,
and a nodydpdrent dlairh®. Which at least one termnal 14, as well as a central

unit 15 can connected.. . The term.nal 14 i for ex | e, provided with a
eyboar d_andA 5P IBVEIER WY b erRIRngd i greaint fetail 1 whal FIMERLERAnSR "The
circuit Idifferdntdrawingdesi gned as an active transmitter, can generate single

pul ses or short bursts of pulses (for exanple by neans of an oscillator),
whi ch are very short but neverthel ess have rel atively |arge enerqgy.

Recei ving nmeans 16, 17 ar BREFMEESGRIRTION-OFcRHIEIPRAMYINGS of t he

I nterrogation system 10, which are | ocated inside or outside of the actual
interrogation_system 10. The receiving nmeans 16, 17, which can al so be
connect ed t o Figel 8howna sahematisrreresentation of anyinigrapastion) systerp vt her

t er m nal saccpidideSRitR thefienbndevi ce 16 and an antenna or a sensor 17, for
exanple. In place of the structure represented in Fig. 1, the interrogation
system 10 can have a conmuni cations bus, for exanple. The responder system
20 in accor dfFig.c2 shows @ sthetaticepresehtationesfed sponder systémdh wi th an

antenna 22, which e. ] ated into the circuit 21. The 2 SEPTEMBER
2005 3 re%d&?ﬁ%% ces\&@lﬁgﬁq mgbﬁﬁﬁ'cont ain a denodul ator or evaluation unit 23,
for exanple, for evaluating the received el ectromagneti c waves, to which at

| east one .tgi%ii‘PéprééerﬁE% GiagFith 6 exiidihingth@isfoRREHGT sRfals!ied. &7 M nal 24

can be provi ,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The interrogation system 10 in accordance with Fig. 1 comprises a transmitter
circuit 11, which can be mounted on a weapon and which has an antenna 12,
which can be integrated into the circuit 11, and a modulator 13, to which at least
one terminal 14, as well as a central unit 15 can be connected. The terminal 14 is,
for example, provided with a keyboard and/or a display and/or a microphone
and/or a headset, etc. The circuit 11, which is designed as an active transmitter,
can generate single pulses or short bursts of pulses (for example by means of an
oscillator), which are very short but nevertheless have relatively large energy.
Receiving means 16, 17 are connected to the central unit 15 of the interrogation
system 10, which are located inside or outside of the actual interrogation system
10. The receiving means 16, 17, which can also be connected to one of the
mentioned terminals 14 and/or also to other terminals, comprise a receiver device
16 and an antenna or a sensor 17, for example. In place of the structure
represented in Fig. 1, the interrogation system 10 can have a communications
bus, for example.

The responder system 20 in accordance with Fig. 2 comprises a receiver
circuit 21 with an antenna 22, which can be integrated into the circuit 21. The



for exanple, with a display and/or a headset and/or a m crophone. The
circuit 21, which is designed as a receiver, can for exanpl2SEPTEMBER 2005
detector and, if required, an anplifier, which process pul ses or bursts of
pul ses received by the antenna 22. Trgnsmtting means 26, 27 are connected
to the central unit 25 for returning messages in accordance wth decisions
made in the denDduIator or evaluation unit 23 to receiving neans 16, 17

(Fig. 1) of th ation syste transmttl 326 27, which
can al so r8§p9%c§ee[t %%a‘@no?orﬁé'f‘s? ?8"‘8#“ @ OTf “‘t"g‘é’gg Fsystem 20,
f or exanmEx@nuepior eaahtatlngrhlwreae'ive;i dleatromagﬁe’mWaaes t toamisioh tat least aneenna
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i nvention now tunctions as f ersons etc.)
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systemin accordan th Euro%pan Patent 1 cations EP

and/ or EPeQUiEES aTEaMAl '%{nm c§S8 By S@ﬁ@rRUFStFr%|PH§‘?§a[PP?'VegPé/th§ubj ect of
the pr eS@?ﬂehrﬁafﬂﬂtTmﬁsﬁﬂﬂlngQﬁ@ém§%aﬂ afeeornatied tothecodriirdl 0Rit@sfop  pat ent

applicatiops for car out S Kno hes t ent
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have rel amtuailrgesmmer systesn 20ofes exatnpdenomrlae@u tsaramitting dendee 26vand ahat it
can be ﬁqﬁm@ ddtenNg2pon. Moreover, if desired, the antenna 12,

t oget her w th anoscillator, can be integrated in the circuit 11. Si gnal s
delivered froma terninal 14 cause a modul ation and/or a codi ng in the

nmodul at or 13716 wttéﬁo% i @hd %wbﬁldér E%teﬁi%ﬁ(wsﬂﬂj inddctorddhceusith thenay, that
the pulses 31, 32 3
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subject of the present invention can comprise all means mentioned in the above
patent applications for carrying out all functions known from these patent
applications in the same or similar manner.

Three pulses 31, 32, 33 on the order of picoseconds are represented in Fig.
3 by way of example. This corresponds to an oscillation frequency of 10 to 1000
GHz and a wave length of 30 to 0.3 mm. Since, because of this, the required
antenna 12 need only have relatively small dimensions, it can be designed in
such a way that it can be mounted on the weapon. Moreover, if desired, the
antenna 12, together with an oscillator, can be integrated in the circuit 11.
Signals delivered from a terminal 14 cause a modulation and/or a coding in the
modulator 13 of the control signals for the oscillator in such a way, that the
pulses 31, 32, 33 are triggered at different intervals. Thus, these pulses contain
the information to be transmitted. With an appropriate shaping of the antenna 12
it is possible to transmit the pulses 31, 32, 33 in a directed, or respectively
directional manner. The manner of transmission employed here is also known as
ultra-wide spread spectrum transmission. It has been found that this type of
transmission has various properties, which make the advantageous realization of



4 the systems in accordance with the invention possible. Such systems can be
constructed to be snmall and energy- saving. Wth this type of conmunicati ons
it is also possible to deternine the distance to the target2 SERERYBER 2005
device). A further inportant advantage is that the conmunications principle
enpl oyed here is difficult to detect for third parties. The radiation
characteristics of the interrogation system 10 can be directed as desired
by neans of a suitable antenna 12. Wth an appropriate antenna 12 it is

possi bl e the s?§i%'n?é’ fh ACtordshce \thh e infvantien EGSéIBfée S‘%h%%fé?né”@aﬁb@d The

| ayout an noywn to one

sl on ant ennas cl en
skill ed |Q?n§HHCf§rdttg%ﬂ1 h@ge@@igy@zv'r@aW@&ﬂwwe\ﬁf}c{m@uama@ﬁﬁa'tzz in the
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possi bl e 8 genera e fromtthe ﬂit ﬁt ed Isest 31, 32d %3 inlf oLL rTﬁtIOI’l pul ses
37, 38, J9YFLIM PEVaRtagedy ‘?%3 ¢ Sonin Y3t Rl SRPY S BE ruch
| onger t Hadiffitudt foudetest 8t thikPpadiés. and can al so be chronol ogically
di spl aced. Information provided in coded formby means of the different

spaci ng d1, d2 between the individual pulses 37, 38, 39 is deciphered in
t he denodul affbe radiagonicharacterisiiestof iwe merre@atmfwsmj 10hcan beidirgstes
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SEPTEMBERedifHeréd WihE démebdialdrldrlevaluation unit 23 and is provided in a suitable
electrical form to at least either one of the terminal 24 or central unit 25. The
responder system 20 can be designed, for example, for radiating response
signals and/or echo signals via the transmitting means 26, 27, which can be
received by the antenna or sensor 17 and receiver device 16 of the interrogation
system 10. A distance measurement between the interrogation system 10 and
the responder system 20 is made possible by this. This means that the
marksman performing the interrogation can even measure the distance to his
target (the responder system 20). This has the advantage that, in case two
objects located behind each other are illuminated, the soldier has the additional
possibility of estimating which signal is more realistic.

In place of individual pulses 31, 32, 33 it is also possible to transmit bursts of
pulses which, if necessary, are damped and/or harmonic and/or inharmonic, for
the purpose of interrogation.



1. A communication system (10, 20) for use wth a hand-hel d weapon, using
ultra-w de spread spectrumtransm ssion, conprising a hand- lee$EPPEMBER,2005n
i nterrogation system (10) and a responder system (20), wherein the
interrogation system (10) conprises -ga circuit (11) having - a
transmtting antenna (12) for transmtting pul ses (31, 32, 33) in a

directional manner , - a nodulator (13), - a termnal (14), - being
connect ednHAT Ihe cosiwiEbas: (13), - a receiver device (16) of receiving neans
(16, 17), - a sensor (17) of the receiving neans (16, 17), wherein - the

receiving nmeans (16, 17) are connected to the central unit (15), the
I nterrogation system (10) being adapted - to transmt an inquiry to the
responder system (20) in the formof di rect i onal ly specific single

¥ 3352?1239& gm%?‘dwi’ %ﬂ?“ﬁi‘?&‘* @“S%Oét e*h HFHQ%%ﬁ @%%ﬁen?b#”@ : or

pul ses, Qrgﬁsjﬁ ra %é ?‘ %%1 Y-

recei ve a ré"é‘p'@ %’é’oﬂﬁﬁﬂps%’s "r“e §§§P@ ?"26’}5"3"? cWPBHRY system
(20) conpri sesthe ptermoggtion systemu(d Hgcemarseecei vi ng antenna (22), - a
denodul at or or @¢UFuAt(ldn h@¥iR9 (23), - a terminal (24) and - a central unit
(25), the termadlanspifting@nteeneaéh2) fr Unmsm(ltzayg puises (3dePRed3ddnteo t he
denodul at or or dinegtioael omumgrn, (23), - a transmitting device (26) of

transm tti ng rmeansoq@6tor2()3),- a transmitting antenna (27) of the
transm tting reawerri2@) (24), the responder system (20) being adapted - to
detect said el-esgingroapmelcted poltsesnodulater (13)yrsts of el ectromagnetic
pul ses transm tt edeepidredént€ 1 6YaF rédkisngt ®@anhsQreand); to send back said
response to the.igde{doPqatA) Ut thesleRBIMRY means (16, 17), wherein
- the receiving means (16, 17) are connected to the central unit (15), the
interrogation system (10) being adapted
- to transmit an inquiry to the responder system (20) in the form of
directionally specific single electromagnetic pulses or short bursts of
electromagnetic pulses which are staggered with different distances
between said pulses or short bursts of pulses, in order to transmit coded
information, and being adapted to
- to receive a response from said responder system (20),
- the responder system (20) comprises
- a circuit (21) having
an receiving antenna (22),
a demodulator or evaluation unit (23),
a terminal (24) and
a central unit (25), the terminal (24) and the central unit (25) being
connected to the demodulator or evaluation unit (23),
- a transmitting device (26) of transmitting means (26, 27),
- a transmitting antenna (27) of the transmitting means (26, 27), the
responder system (20) being adapted
- to detect said electromagnetic pulses or short bursts of electromagnetic
pulses transmitted by the interrogation system (10) and
- to send back said response to the interrogation system (20).

2. The interrogation/responder system in accordance with claim 1, wherein
the transmitter circuit (11) and the transmitter antenna (12) of the interrogation -
system (10) are placed in a housing which is designed for being mounted on a
weapon.



2. The interrogation/responder systemin accordance with claim1, wherein
the transmtter circuit (11) and the transmtter antenna (12281@f'TEMﬁER2005
interrogation system (10) are placed in a housing which is designed fo

bei ng mounted on a weapon. 2 SEPTEMBER 2005 6 3. The

i nterrogation/responder systemin accordance with claim1 or 2, wherein the
transmtter antenna (12) of the interrogation system (10) is integrated in
the transmtter circuit (11). 4. The interrogation/responder systemin
accordance with any one of claims 1 to 3, wherein the frequency of the

pu: sesb(31 32,Th63r)mtﬁrrro%aaahﬁréqsbrmerts9§tem int &cdordani ceowith idimim b]gLQ) hhas a

val ue by ans ic usi smtter .anten . of t

interr ogé(ma%ﬁ'rk téﬂﬁrﬂ%er a %} ﬁ&> ﬁ?ﬂ] L ff‘?ﬂ?&P”rSJ&P%PH@ 'sdﬂtg’lgé%tfgri stic
with a ranlitke trdnbotitterhancuitq1dyh angl e bel ow 50 nrad, preferably 30 nrad, is
achieved. 5. The interrogation/responder systemin accordance with any one
of claine 1 to 4, wherein the pulses transmtted by the interrogation

syst em (10) 4hahe nternegaticiespondergystery inaceardanes with ameopeofelayesween 10

and 1000 1Ggzg, Wﬁeﬁe@r@thé ﬁe&@&%ﬁthe%ms—@ﬁmr‘bﬁrBQPﬁéhé?ﬁ&tEe@Wﬁ@er systemin

accordance w'th any one N@’gn the transmtter device

(26) and 'M§EFOGAHAR rﬁYﬂeé'? (10xhama V?@?)bb'ﬂ‘eﬁﬁé of whiery Hsing Neransdie) ar e
desi gned dreririd "2y df them@n@gaﬁmm eyétaWIWm SBONGI9 dnfeeﬂéhéﬂ&ddb)flnghe

i nterrogation s stem er.ta

reasur emenETHRELRLn Wit tasileAiREH nofing piv ity Befoiah Toel pedpERILED <ystem
(20) in trhmdc&naclalbvedjt (15) of the interrogation system (10). 7. The
interrogation/responder systemin accordance with any one of clainms 1 to 6,

wherein at |east the receiver circuit (21) and the receiver antenna (22) of
t he respondér. Thesinterrggaiiondespdedergystem an becergiance avithrany poe ohblagmiar ness

system 8IftoT:i‘ewl'n*i’rte‘?"rﬁ fH%QBuIb@Q‘Wa%%Hﬁ’tﬂQﬁB Wéfn?é?ré |on2§§)stér’ﬂ (49)3959@509 Wi th

any one rrogati on syst emgﬂ:f can be
Be

i nt egr at Soqwation fiegusRcy whighshiesinthg rﬁ@@‘? BSM‘?‘?’P 1@ang, 1490 ¢ THBunt ed on
such. to 1000 GHz.

6. The interrogation/responder system in accordance with any one of claims
1 to 5, wherein the transmitter device (26) and the transmitter antenna (27) of the
responder system (20) are designed to transmit response signals which can be
received by the interrogation system (10) in order to also make possible a
distance measurement between the interrogation system (10) and the responder
system (20) in the central unit (15) of the interrogation system (10).

7. The interrogation/responder system in accordance with any one of claims
1 to 6, wherein at least the receiver circuit (21) and the receiver antenna (22) of
the responder system (20) are designed to be carried in a portable harness
system.

8. The interrogation/responder system (10, 20) in accordance with any one of
claims 1 to 7, wherein the interrogation system (10) can be integrated in a
weapon, preferably a portable firearm, or can be mounted on such.



