.e3ed( !$#8% 6 TI(fzY 2 a ~u,: iaoz mm@mﬁ”m‘wm NG THE DANGER

POSED BY HAND GRENADES OR M NES TO PARTI CI LI TARYZEXEmﬁEZd'é’f
I'nvention relates to a nethod for sinulati ing tf langer posed y

grenades or nines to participants in a mlltary EXer ci se, according to the
preamble of-Elaim1. It is used for the reality-approaching sinulation of

the danger posed by individual m nes, hand grenades to
participants in exercises, particul arI y sjl“ﬂ“‘mm‘mmu ehicles. As a result,
the handling with all (harm ess) consequences .g@ppde practiced during
training, and the objective infl uence of m nes and hand grenades can be

determ ned _in_simul at ed conbat m ne or hand grenade is
si mul at ed Bﬂ}':%l%apé%r%”%?ln%ﬂ"%W%rTH%hBANﬁﬁﬁv;P@éng par RS ATEVALES IR

exercise (particularly personnel, vehicles) are equipped with a sensor
syst eMINES tTHe H@TWW’E&IHédA"%ébITBR]éaﬁKEg@%@r systenf. The ranges of
action of the m nes and hand grenades are sinulated by a data transm ssion
bet ween t he brought-out weaponry simulators and the partici pant sensor
systens. 1
The invention relates to a method for simulating the danger
posed by hand grenades or mines to participants in a military
exercise, according to the preamble of €laim 1. It is used for
the reality-appreoaching simulation of the danger posed by
individual mines, mine blocks and hand grenades to participants
in exercises, particularly soldiers and vehicles. As a result,
the handling with all (harmless) consequences can be practiced
during training, and the objective influence of mines and hand
grenades can be determined in simulated combat. In this case, a
mine or hand grenade 1s simulated by a weaponry simulator. The
individual participants in the exercise (particularly personnel,
vehicles) are equipped with a sensor system, in the following
called "participant sensor system". The ranges of action of the
mines and hand grenades are simulated by a data transmission

between the brought-out weaponry simulators and the participant

sensor systems.



2 ~ ~ ~ ~ ~~ 200z It is an object of the invention to provide 2 %3§@¢§2§§2
means of which a precise range limtation of the mne or hand grenade C

be carried out so that a reliable determi nation is achieved of the
participants situated in the range of action of the triggered m ne or hand
grenade. This object is achieved by neans of the nmethod according to Caim

L Advantageoys epbediient 3 ealtd he Ak efl, Ofoaddbbighal Lkl phccor ding

to the invention, the ta transm ssion fromt weaponry sim r to the
i ndi vi dual B rt%cigant sensor_ s stensljs.c rried out in the forglof a

t wo- WA§2PEdPS tHANSNEs 6T 2 SPhd T3 o 1P andnt 98i 8h FFEnT'ERE PRAPFRGua
partici pant sensor systens to the weaponry sinulator is used for limting

t he rangeage géni br eRrrhedniovds st Hard yrenhtesleodpeesminrated. iFor this
purpose, the field pattern in the near field of the participating
transathiengdand reeepwirtid cdplenmsituatad | Zrdthd hahgesopossthbe el y
when the near field of the transmtting antenna at the participant sensor

systeghgvgghgﬁgrgﬁtmihgeO@e%%da(gggﬁgdéhe recei ving antenna on the
weaponry sinmulator. 2 ~7J U-~d a0&x
This object is achieved by means of the method according to
Claim 1. Advantageous embodiments are the object of additional

claims.

According to the invention, the data transmission from the
weaponry simulator to the individual participant sensor systems
igs carried out in the form of a two-way radio transmission. The
radio transmission from the individual participant sensor systems
to the weaponry simulator is used for limiting the range of
action of the mines or hand grenades to be simulated. For this
purpose, the field pattern in the near field of the participating
transmitting and receiving antennas is utilized. A hit is
possible only when the near field of the transmitting antenna at
the participant sensor system overlaps with the near field of the

receiving antenna on the weaponry simulator.



As the transm ssion frequency, a frequency is selected whose Zuiarfd[\lehg 2
range is larger than the maximally required range of action of the mne p
hand grenade to be sinmulated. For the relationship between the near. field
r and the frequency f, the follow ng applies according to general physical

principles: r < c/2nf (c: velocity of light). In order to sinulate the

ranges of acdiwofe Ofradismypicsh FLRES=ABY, hand QLRSS (Severdtdl tPhose
several km, frequencies in the range of fromseveral kHz to several 10

bl Hz can ref or used, f or ra his frequenc Jange
i ncl udes’ r:):lf? ?C§I§?$§e ij1 W%nd raggg f‘%\fﬁlmaﬁymarve@ua%pr%x%/anﬁ ely 30 -
300 kHz; MW nedi um wave, approximately 300 kHz - The radio

t r ansALSiVh Tk e HELRR BRI FHFRREE £6 Pfe Silﬁﬂlil\ﬂt(ﬁ‘ﬁal g% itdi$ant

sensor systens is used for confirmng or verifying a mne or hand grenade
hit. @elmtiwigiiey bervéentaheoneaxi §tslflor whids theardsmgsingy Vit threespect
to the used frequencies. However, advantageously frequencies in the VHF or

UHF r anga duMhifg Vaqr;yllhasgméé@ﬂ@@ﬂgytoagehemanamw13:&1t cpraefzzlwizas ul tra high
frequency, approximately 300 to 3,000 MHz) are used. 3 a ~ ~ 2C02

r < ¢/2rf (c: wvelocity of light).

In order to simulate the ranges of action of typiég1 mines
and hand grenades (several m to several km), frequencies in the
range of from several kHz to several 10 MHz can therefore be used
for the transmission. This frequency range includes particularly
the MW and LW range (LW long wave, approximately 30 - 300 kHz; MW

medium wave, approximately 300 kHz - 3 MHz).

The radio transmission from the weaponry simulator to the
individual participant sensor systems is used for confirming or
verifying a mine or hand grenade hit. On principle, no
limitation exists for this transmission with respect to the used
frequencies. However, advantageously frequencies in the VHF or
UHF range (VHF very high frequency, approximately 30 to 300 MHz;

ultra high frequency, approximately 300 to 3,000 MHz) are used.



A participant's tilt takes place when a confirned connunicaii@h]k;U:@ZDOZ
est abl i shed between the participant sensor system and the weaponry
simulator. The range of action limtation according to the invention by a
radi o transm ssion zn the near field range (for exanple, in the LWor blW
range) fromthe participant sensor systemto the weaponry sinulator permts

a precise angatityeritRrdthes afigi nake si pukati QReRS at Bengehinn of various nine
types and hand grenades. In particular, a covered as well as an open | aying

is possible.. .a result_of the radio. t spi.ssi.on. from.the weaponry
si mul & 8Bu 3C?%é|q1i%ﬂ%ﬁﬁﬁb%ﬁﬁ@?%?%%%féggnggg E%ggéﬁépﬁpgrsg?gﬁﬁle, in the
UHF or VHF range), which is used for confirmng a hit, a high reliability

i s obBHPREH ther QAR Thes WBAPORPY - simul ator. I n order to achieve a
preci se range of action limtation with a | evel nmeasurenent in the case of
a high-frequency transm ssion, a correspondi ngly high danpi ng nust be
present in the transm ssion nedium including antennas. Therefore, nmagnetic
antennas (suehrasiga o rddee Jrod Whitha @lo@nkes8badenll foakBed invent iond e~

2a02 preferably used for the transm ssion fromthe partici pant sensor

a radio transmission in the near field range (for example, in the
LW or MW range) from the participant sensor system to the
;éaponry simulator permits a precise and true-to-the original

simulation of the action of various mine types and hand grenades.

In particular, a covered as well as an open laying is possible.

As a result of the radio transmission from the weaponry
simulator to the individual participant sensor systems (for
example, in the UHF or VHF range), which is used for confirming a
hit, a high reliability 1s obtained when detecting the weaponry

simulator.

In order to achieve a precise range of action limitation
with a level measurement in the case of a high-frequency
transmission, a correspondingly high damping must be present in
the transmigsion medium, including antennas. Therefore, magnetic

antennas (such as a ferrite rod with an antenna coil) are



systemto the weaponry, in which case the range of action I|m

m nes or hand grenades is achieved by the utilization of the f Htﬂ@é
in the near field of these antennas. The high damping in the transn155|on
path has the advantage that the danping influences occurring in nature and
civilization as a result of different soil conditions, of cultivation)
because weat an open and covered | ayi ng onIy still play a

mlunp?%f%ra§ﬁ§ HEE o&oécEBFdFﬁ?W%?%qﬁqu1 1T o' e an? be! used f oFeRRer
simul ation of mnes as well as for hand grenades (HGR). The different
char szt et¢Bt Festbe vhapensyst dms whairht eyt drlee beangeud it edt ibth t he same
techni cal preparations. The followi ng mne types can, for exanple) be

si mul eiedt a Abdn - b Ankhkapi Ag smore hEPeAlyMd gdefntis gam}lil:eévérdinlﬁy(ﬁﬁ@t zAbwM )
Anti-gunner |aying mine (SchtzPAWM ). The nethod according to the

i nventd on; SAPPORt SraddedSriedd pattdth Zﬁ%}%'ﬁé‘éﬁ'ﬁep& &he ysge of mine
| ayi ng, such as, also the nlxed | ayi ng of m ne blocks ( PzA.bwl~li ) and

of |nd|V|duaI m nes
antennas.

The high damping in the transmission path has the advantage
that the damping influences occurring in nature and civilization
as a result of different soil conditions, of cultivation, because
of the weather or an open and covered laying only still play a

minor role.

The method according to the invention can be used for the
simulation of mines as well as for hand grenades (HGR). The
different characteristics of these systems can therefore be
simulated with the same technical preparations. The following
mine types can, for example, be simulated:

Anti-tank laying mine (PzAbwVMi)

Anti-gunner mine (SchtzAbwMi)

Anti-gunner laying mine (SchtzAbwVMi) .

The method according to the invention supports all



(SchtzAwaNI) The nethod is designed for the m ne conbat S|éLVaU&bH Z@OZ
conbat exercise centers for the conbat of connected weapons as well as as a
st and- al one solution for pure mne conbat training. The participant sensor
systens nounted on vehicles or personnel permt, in addition to the m ne

detection) also the radio-technical |inking of additional equipnment. The
i nvent } oR-Woh L sbg emgalu@%ddfn ndﬁx@' a)byngﬁ'eagﬁcﬂf %Ongﬁsbet%%b%%@ams W th
reference to the ramnngs |gure IS a Vview of e starting situation

during_the | | enent g t2&> hod acco dlng to thﬁ i nvention; Figure
2 is 6?%%k QéPa 3? AMEN <8 QonsPeE Y AgUSE PRESReaponry
S|nulator and the part|C|pant sensor system Figures 3 is a view of the
radi ol fahgedPe¥™Myari ous weaponry 6 2 7 ~ U N 2002 sinulators and

partici pant sensor systenms. In the case of all enbodi nents of the nmethod
according to the invention which wll be described in the follow ng, the
transm ssion fromthe participant sensor systemto the weaponry sinmul at or

takes placenefetBXaMPLEdelsh Gna@ HW rangeni gad-bheatranatmasion from the
weaponry sinulator to the partici pant
combat exercise centers for the combat of connected weapons as

well as as a stand-alone solution for pure mine combat training.

The participant sensor systems mounted on vehicles or
personnel permit, in addition to the mine detection, also the

radio-technical linking of additional equipment.

The invention will be explained in detail by means of

concrete embecdiments with reference to the drawings.

Figure 1 is a view of the starting situation during the

implementation of the method according to the invention;

Figure 2 is a block diagram of the overall system consisting

of the weaponry simulator and the participant sensor system;

Figures 3 is a view of the radio ranges of various weaponry



sensor systemtakes place, for exanple, in the UHF frequency ZékgéUthOOZ
ment i oned above, other frequency ranges are conceivable. Figure 1
illustrates the starting position during the inplenentation of tree nethod
according to the invention. Two typical exercise participants are
illustrated, specifically personnel and tanks, to which one partici pant

sen50£l@uﬁge&acﬁmspé@sa@qrplaml ﬁérass@zssm@@@msFurthermre three types of
possi bl e weaponry sinulators KSIM (HGR-KSIM PzAbwM -KSIM Scht zAbwwM

KSIM are illustrated which simulate certain mne types or hand grenades.
The Scht zAbwWM I -KSIMis triggered by the trip wire STR The arrows between
the individual,K KSIM and HGRM S synpolize th ossi bl e transn155|on paths in
the event bf the ERFGgRfi Adlof™ da;ﬂﬁﬂﬁi‘%fnﬁh%tﬁ?t d acepgfipgoto

illustrates a block diagramof the overall system consisting of the
weaponny shvehbion WSkhawd lihéepaletsa gzt y@n@m E9tiewiMERMVBRS, as it is
used when inplenenting the method according to the invention. The nethod
accorgimgsthdssheni pyent tae bsrkasagh 0t a0t Nayé0dmofot WRer @dhPonry

transm ssion |inks between the weaponry sinulator KSIMand the partici pant
simulator takes place, for example, in the MW range; and the
transmission from the weaponry simulator to the participant
sensor system takes place, for example, in the UHF frequency

range. As mentioned above, other frequency ranges are

conceivable.

Figure 1 illustrates the starting position during the
implementation of the method according to the invention. Two
typical exercise participants are illustrated, specifically
personnel and tanks, to which one participant sensor system HGRM-
S respectively is assigned. Furthermore, three types of possible
weaponry simulators KSIM (HGR-KSIM, PzAbwVMi-KSIM, SchtzAbwVMI-
KSIM) are illustrated which simulate certain mine types or hand
grenades. The SchtzAbwVMI-KSIM is triggered by the trip wire
STR. The arrows between the individual KSIM and HGRM-S symbolize
the possible transmission paths in the event of the triggering of

a weaponry simulator.



sensor system HGRM S. Correspondi ngly, the weaponry sinul ator IéI/MJUN 2002
illustrated in Figure 2 conprises a UHF transmtter as well as an MV

recei ver. Correspondingly, the participant sensor system HGRrl-S conpri ses
a UHF receiver as well as an MWtransnmitter. The MNWradio |ink fromthe
partici pant sensor systemto the weaponry sinulator (transm ssion in the

near field yange) i Sin@Qt%ﬁEeéhQ Bh ekt ciriaa@&];%nl IJ8 tgld on, andh f oL, L hgy

information tTansm ssion. The UHF radio |ink fromthe weaponry simulator to
the participant sensar systemis used.for t i.pformation transm ssion
(Cont AR BRTH The o YEURREF Bnf TRRLATE b E TS G BAHAL G Riate. has
taken pl ace when a confirmed communi cati on between the partici pant sensor

syst efHFPR HY edbdHiBMS T frul @ ot Ewas BsesbMISHed MR ieweH sl rasehe tgthod
comuni cation takes place between the weaponry sinulator and the

parti cqantdisensor Systienyepaidncul Zheymattodiargdmbigy md arh8 ~ ~ ~ j!
"J 2002 nethods which will be described in detail in the follow ng. By way

of the ST efs Wddud dhea PashbEhRRALNSOTFS RS HSEM vk pdgi 44 phal data
transm ssion can be inplenmented between the partici pant sensor systemand a

centr gl RLISKUAh AL GARLLSh YN 1L R Rl0F ddd Hald P&4 Nl SandOr

exanpl'e, $he
sensor system HGRM-S. Correspondingly, the weaponry simulator
KSIM illustrated im Figure 2 comprises a UHF transmitter as well
as an MW receiver. Correspondingly, the participant sensor
system HGRM-S comprises a UHF receiver as well as an MW
transmitter. The MW radio link from the participant sensor
system to the weaponry simulator (transmission in the near field
range) is used for the effect range limitation and for the
information transmission. The UHF radio link from the weaponry

simulator to the participant sensor system is used for the

information transmission (confirmation of the MW reception).

A hit by a mine or a hand grenade has taken place when a
confirmed communication between the participant sensor system and
the weaponry simulator was established. 1In this case, the
communication takes place between the weapconry simulator and the

participant sensor system, particularly according two similar



I . 7 '
[fact that the respective participant was hit can be transmtted fér’ﬂ$U$haﬂUZ
anal ysis. The probability of radio collisions occurring outside the process
is very |low because of the locally limted transm ssion ranges as well as

the | ow event frequency (mne / HGR triggering, data transm ssion), the

short transmi ssion tinmes (high bit rate, few data) and the asynchroni sm of

M ne/ HeRnbEIRNichgsi 1The Ried- AcLer dhnget 81 1 henl pKENtLAN g ngpen for the
| i nki ng of additional equipnent for the purpose of data transm Ssion by
radi o. The codi ng of various weaponry sinulators as well as other equi pnent
is transparent to the outside; that is, additional equipnent can utilize
the data transm ssion |link wth an unchanged partici pant sensor system The
data at th8Yi Weer PEcENSF come 1Rdrkaci'phint 1 8 ehler PEYELEAPRBRVESIER T he
central 9 | a ar' 202 processing and control unit, on the one hand, and
t he davateawn,t he tddnsfienalntdertfaace-dmotishbwn ¢anFbguiep2kmehtede weaponry
simulator KSIMto the additional pieces of equipnment, on the other hand,

are tbhetsann. tﬂiaegb&aa&rfbasﬂtoga@w dpscrdheaddta teansAlSpkeRekeipgr sonnel
and vehicles can be reduced with respect to the mne sinulation because

here £H8 B@ﬁ@ggﬁeﬁﬁingBQ%h is not illustrated here. For example, the

fact that the respective participant was hit can be transmitted

for further analysis.

The probability of radio collisions occurring outside the
process is very low because of the locally limited transmission
ranges as well as the low event frequency {mine / HGR triggering,
data transmission), the short transmission times (high bit rate,

few data) and the asynchronism of mine/HGR triggerings.

The method according to the invention is open for the
linking of additional equipment for the purpose of data
transmission by radio. The coding of various weaponry simulators
as well as other equipment is transparent to the outside; that
is, additional equipment can utilize the data transmission link
with an unchanged participant sensor system. The data at the

interface of the participant sensor system HGRM-S to the central



transm ssion link are nore constant and only small ranges of froé ( JUN 2002
approximately 0.1 mto 3.0 nust be bridged. In addition, in conparison to
the mne sinmulation, the data transm ssion has a low priority which is
automatically taken into account in the participant sensor system The
time-related utilization of the used frequency is in a direct relationship

wth the mne tri ring and with the a_transm ssion ns of the
met ho& "aCCoT ¢ |nr% %%?t%oerg%rn?/gn ri“b?: ?Hegﬁ%i Plnﬁeathlagﬁis’i sanrdecﬁ?%:/eeg?afatoa & ' i frum
In the manner of exanples, Figure 3 illustrates the radio transni ssion

r anges TGS TRE Vit E3EAp Oy ShAUNat Br E1GHASpAt Il ARt SRS %yst ens,  as
used for the nethod according to the invention. Figure 3a) illustrates the
t r ansmigsilat o bfta PRrAbaddl £ weapbnpyesesuldt equdemweitd, am dthea vehicl e
participant 10 1 ~~U-=~1 UU2 sensor system Figure 3bJ illustrates the

trans g Ohdangen @ EhSHEEIADWM hyeapans i ssivnapdiveds Rl ltias dfca
personnel partici pant sensor system The UHF transm ssion ranges are

illustr Ry tr d.li . i.ani £ LS MV
trans%%?%nlgyséﬁggg%;r%élﬁsaﬁrﬁ%ga%g\gér&ég?gg;g% Itialgc?%téj&neear flltg{d of the

used magneti c antennas. , _
respect to the mine simulation because here the parameters of the

transmission link are more constant and only small ranges of from
approximately 0.1 m to 3.0 must be‘Eridged. In addition, in
comparison to the mine simulation, the data transmission has a
low priority which is automatically taken into account in the

participant sensor system.

The time-related utilization of the used frequency is in a
direct relationship with the mine triggering and with the data
transmission. By means of the method according to the invention,

the utilization is reduced to a minimum.

In the manner of examples, Figure 3 illustrates the radio
transmission ranges of individual weaponry simulators and
participant sensor systems, as used for the method according to
the invention. Figure 3a) illustrates the transmission range of

a PzAbwVMI weaponry simulator as well as of a vehicle participant

10



ing
The doubl e arrow on the transm ssion range of the vehicle partiéiﬁaﬂ%’N 004
sensor systemindicates the driving direction of the vehicle. Since the MV
transnmission is used for limting the range of effect, the illustrated htw
transm ssi on ranges correspond exactly to the effect ranges of the PzAbwM
or of the SchtzAbwM . The sinulation of the effect ranges is inplenmented by

the dir LVi ma |.C te , ferrite antenna).
bependEigtn s Ui angehiin THor Biinraf¥aBhE LhRBER BsAge 0P &% ect
range in tthe formof a horizontal eight (vehicle participant sensor systen
i s geRePSiEGALEN WEARTEY OBt At orRS ofeSbvéfaPtnagRretsenastlennas (f or

exanple, aligned in the direction of the x/y/z axis) are conceivable. The
di f f epenticapges camsive aytvitered bBihe HEHE| ffenent sdanpi mgngk st heeMV
receiving antenna in 11 cr ~a~ ~U-~Z the weaponry sinmulator or by the

contr ollilueg rat etheyblcRBadaransig ssicdedonkties n t hRepaihéifpaahtsgnsor
system In the case of the SchtzA bwM weaponry sinulator, the directivity

in then Uil L1 8RS B $3Is0 JARGE Jshpedli Vet bycR-di T eefed Lbradiablhon g the
UHF range. A conplete two-way transmi ssion in both i Iustrateg

the near field of the used magnetic antennas.

The double arrow on the transmission range of the wvehicle
participant sensor system indicates the driving direction of the

vehicle.

Since the MW transmission is used for limiting the range of
effect, the illustrated MW transmission ranges correspond exactly
to the effect ranges of the PzAbwVMI or of the SchtzAbwMi. The
simulation of the effect ranges is implemented by the directivity
of magnetic antenna (for example, ferrite antenna). Depending on
the arrangement, for example, a 360° effect range or an effect
range in the form of a horizontal eight (vehicle participant
sensor system) 1is generated. Furthermore, combinations of
several magnetic antennas (for example, aligned in the direction
of the x/y/z axis) are conceivable. The different ranges can be

achieved by the different damping of the MW receiving antenna in

11




- NG )
situations in Figure 3a?, 3b? takes place-only in the case of anL - JUN 2002
over |l apping of the single-line hatched hiWtransmtting range of the
respective participant sensor system HGRMS and of the cross hatched MWV
reception range of the weaponry sinmulator KSINt. In the case of the
Scht zAbwbl i, the participant nust additionally be in the illustrated UHF

"I obe" Heh Wi drhy) MG ad 9P PAr bl cuhar bynadwantageoys w¢nbegj ments of the
nmet hod according to the invention are illustrated’in detail with reference

to tatélr%sﬁ 'mEaSbS!ieo 1 ic! Ieurst.r ateli t he %ggliege tat in%nrof astfeimr st &ent&dei ngsnt of
the nethiod accordi g 1o tHe FAVERE T onr *rable "2 PRFusYraces t né' ase
i npl enent ati on of anot her enbodi nent 12 z ~ ~ ~ ~~~ zo~z of the nethod
accor @fndg o SHE FARrEhHE i iR PTaBY eS1BULBEP T ar NG Sid e6t idvidiplids tdfe tHE
tel egram construction during the radi o- transm ssion. Method for Sinulating
t he DangerstRessdrbyr RPrfbvwiaM adiheepadt bgi padti rsensdr isysdémtnimumtied tdre a
vehicle continuously emts MNpronpt signals according to Table 4. If a
PzAbwWMr weapenry sinmulator receives a transmssion on MV it emts its
weaponry sinul ator identification and the sender
A complete two-way transmission in both illustrated

situations in Figure 3a), 3b) takes place—onl§_in the case of an

overlapping of the single-line hatched MW transmitting range of

the respective participant sensor system HGRM-S and of the cross-

hatched MW reception range of the weaponry simulator KSIM. In

the case of the SchtzAbwMi, the participant must additionally be

in the 1llustrated UHF "lobe".

In the following, two particularly advantageous embodiments
of the method according to the invention are illustrated in

detail with reference to tables.

Table 1 illustrates the implementation of a first embodiment

of the method according to the invention;

Table 2 illustrates the implementation of another embodiment

12



IS
identification of the participant sensor systemon its UHF transr2t7t @HJN 2002
(tel egram construction according to Table 5). The participant sensor system
at the triggering vehicle recognizes this and registers and reports the
reception as a hit. If other participant sensor systens al so receive the
UHF em ssions, they know that the em ssion does not originate fromthem

becausg itheOGaloAYNEIHONRYSLY ERet halEnpreAPti ng event and
si mul taneously contains an external participant identification. The

partici pant sensor systemw th the personnel (for saving energy) carries
out no pronpting em ssions and can therefore not be "hit" by PzAbwI ~l i,

whi ch conphjﬁ) with the realit¥ of the aggl'cati n. The descri bed net hod
repl aces a ﬁﬁgﬁ*%fbéﬁﬁixLﬁEFcﬁ Y haPt nfid"R3es QL-the fglegram ¢+ _3 sensor
systemin the weaponry sinmulator and permts a high relative speed between
t he veRnEItad i B igsh oty Badid.at bRNSN3SEACAl-t ernative to the_descri bed
MWV transm ssion, an LWtransm ssion can, for exanple, be used. Anal ogously,
i nstead of the above-nentioned UHF transm ssion, for exanple, a VHF

transm ssion can be used. The constant MV pronpt em ssions of the

parti ci paniye38Rers vy ¥ et 15 crsepShg¥ehbshesars spabianiy linited to a
surface
The participant sensor system mounted on a vehicle

continuously emits MW prompt signals according to Table 4. If a
PzAbwVM1 weaponry simulator receives a transmission on MW, it
emits 1ts weaponry simulator identification and the sender
identification of the participant sensor system on its UHF
transmitter (telegram construction according to Table 5). The
participant sensor system at the triggering vehicle recognizes
this and registers and reports the reception as a hit. If other
participant sensor systems also receive the UHF emissions, they
know that the emission deoes not originate from them because it
occurs asynchronously to their prompting event and simultaneously
contains an external participant identification. The participant
sensor system with the personnel (for saving energy) carries out
no prompting emissions and can therefore not be "hit" by

PzAbwVMi, which complies with the reality of the application.

The described method replaces a high-expenditure original mine

13
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of apprOX|nater 8 mx 16 m so that the vehicles do not hinder oneJ A'/OOZ
another. This ensures the large-surface usability of the frequency. The
descri bed enbodi nent of the nethod is again illustrated in detail in Table
1. Method for Simulating the Danger Posed by SchtzAbwwM , SchtzAbwM , HGR
In the case of this variant of the nmethod according r_o t he i nvention, the

weapogLy Syl aLors 4ar 1AL NAUGH by, GRUIALLY el gCh Sy PUgh as gutrip wire

triggering, a ectric |gn|t|on proj eéction, at

t he weaponry sinul at itself. Until the ti of the triggering_the
eIectF@ﬁ g?s?@ﬁﬁas%ﬁéwpeéstﬁﬁélﬁﬁﬁﬁkﬁﬁ %ﬁ% ??%n@%???%%yo?1WHéaE€aponry
simulator are in an inactive battery saving condition ("sleep"). In the
event of a triggering, the weaponry sinulator emts by way of the UHF
transmtter the identification of the Mne/HGR (tel egram according to Table

3), and thespant attpanasive the tUd: dgansiBeadion ongemi ¥8i6h, | sn-Lw
significantly larger than the effect range of the mne/HGR, receive this

nessaegangmgaaheunaf (3% fel;&%n{p%eptseomsé&es%@@f&é&wﬁpt $£080L Sy Bt ens,

controlled by way of the random

the above-mentioned UHF transmission, for example, a VHF

transmission can be used.

The constant MW prompt emissions of the participant sensor
system in the case of vehicle are spatially limited to a surface
of approximately 8 m x 16 m, so that the vehicles do not hinder
one another. This ensures the large-surface usability of the

frequency.

The described embodiment of the method is again illustrated

in detail in Table 1.

Method for Simulating the Danger Posed by SchtzAbwVMi,
SchtzAbwMi, HGR

In the case of this variant of the method according to the
invention, the weaponry simulators are activated by certain

effects, such as a trip wire triggering, an electric ignition, a

14



. ; 1 0
sequence generator, attenpt to establish a connection by way of‘%HeJNWM ZOQZ
transm ssion link with the mne/HGR. The em ssions of the partici pant
sensor systenms according to Table 4 are answered by the weaponry sinul at or
directly in the UHF range (transponder nethod). Since each participant
sensor systemduring the em ssion sinultaneously listens at the UHF

[ ecei ¥ebyclk 168N LEMRdiAlRlap i flel s ed: wheLbee thenown enbssinn ot t hat
of anothér participant is answered. The participants MBIC are outside the
NMVtrEFs i’Ssion r.an % but ﬂﬂjgﬂ n Ih%;UHFrﬁan ewmﬁkl no&Ebe-able to

est abF'§h " RAPS SE ATt 10T (700 HYY . S EacH" par t 'er paiif WAPChSRSS VEhc8BEded
in establishing a connection has been hit by the mne/ HGR After the

est abFF3RFERg 6LV AL §li¢ peaponry simulatop-ave. igofRetPp6RsVRababEeny -
concl uded, the triggered nmei ~HGR becones i nactive agai n when the

sel ecsabliegmexnaumiowrberslefegyart | diparts éosnexafiphetr3gyehangheener eached
or after a tinme criterion has expired. The tinme duration of the process

maxi mpkhBonthat imsil atBt RGiGaSHOTwa3L PRERE| Pant syshiMatedri prnthe UHF
transm ssion range of the triggering weaponry sinulator, anmounts to

L;?fit %?%gg?k 183a3868Nd s |0 :30VAMRA0RMS. SIDRAL PEDL 4 Phyt PS RELDQdS) the

and the participants in the UHF transmission range, which is
" sighificantly larger than the effect range of the mine/HGR,

receive this message. Immediately after the reception, these
participant sensor systems, controlled by way of the random
sequence generator, attempt to establish a connection by way of
the MW transmission link with the mine/HGR. The emissions of the
participant sensor systems according to Table 4 are answered by
the weaponry simulator directly in the UHF range (transponder
method) . Since each participant sensor system during the
emission simultaneously listens at the UHF receiver, it can
immediately be determined whether the own emission or that of
another participant is answered. The participants which are
outside the MW transmission range but within the UHF range will
not be able to establish this connection (no hit). Each

participant which has succeeded in establishing a connection has

been hit by the mine/HGR. After the establishing of various

15
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sensor systemrecogni zes whether a damage/injury to the participén{‘#§‘a£002
all possible by the triggered mne type (an exanple in which damage/injury
is not possible is the conbination of an arnored vehicle and a hand
grenade). Only the damaged/injured participants will then carry out the
descri bed transponder nethod. Table 2 again illustrates the descri bed

enbodi reiic ©f 16he RBREhBdehncdatailiedAl $hd R Lase wind hisr epboghaent of
t he nethod according to the invention, the MNtransm ssion can be repl aced,

for exg@é@lvg)y \hV\/\z Eﬁ”%?ﬂesé %zct%%q ”&%M#Fr%rrﬁﬂ%@xs%?rﬂpgﬁ&g %@t%ed

~ J~N o ~~=2 rep or exanp a VHF transm ssion e t1me-1
ut|I|za ion of t requenci es i s ver Since the partic
sensor ' sy5t BHE™ ?hg E% sgﬁﬁBlrgéF%§”%6¥ ﬁﬁﬂ%?bﬁbtqﬂﬁae %%?5h%§a?%%y do
not contribute to an additional radio |load. Wen a mne is triggered, the
UHF f resepieey- | sTisetling dhsariareddr khef rieeassamspointerl et ot skyer i
rimes'for short periods (wthin a frame of maximally 1 second/mne) and in
a perigieryasd apps oxpant ebypafte At20Ged iAs teNtUHMeat: abovessidhe
partici pant sensor systens situated

range of the triggering weaponry simulator, amounts to fractions

of a second.

In an advantageous embodiment of the method, the participant
sensor system recognizes whether a damage/injury to the
participant is at all possible by the triggered mine type (an
example in which damage/injury is not possible is the combination
of an armored vehicle and a hand grenade). Only the
damaged/injured participants will then carry out the described

transponder method.

Table 2 again illustrates the described embodiment of the

method in detail.

Also in the case of this embodiment of the method according
to the invention, the MW transmission can be replaced, for

example, by an LW transmission, and the UHF transmission can be

16
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i‘n the UHF reception range of the triggering weaponry sinulatorz &hJQ#EzDDZ
having received the identification of the triggering weaponry sinulator,
attenpt to establish a connection by way of the MNtransmi ssion link to the
m ne/ HGR by neans of the transponder nethod. How the em ssions cf the

i ndi vi dual participant sensor systens are coordinated and thus a collision
resol uépbaced, r éachedampillel, by explHl nredhinsmidetadth. in the follow ng. After
the reception of the weaponry sinulator identification, each partici pant
sensor system cal cul ates a 17 << ,J ~~ ~-~ 232 random nunber. After a
certain tinme has expired, which is defined by the random nunber, the

I ndi vi dual ?Hérkk%@%@& %%%SQ{tiiﬁ%ta‘?{i}o‘%Peo% ﬂ%‘%é‘@@?{‘é’%@%ﬁc%ét%%i pant
sensor system IS alreagy emtting. no other parti ¢l pant Sensor sysF¥n1|s
emtting, it starts with the with the described transponder nethod_by the

MV ent 8¥; on®dRCEhEDPEePEGFAMIRESST FF o SEADTERS W th the PRFEPRPBANt rdo.

1. The triggered weaponry sinmulator answers the em ssions of the

part i ¢ payit ogensor pEpEpErnguehiEsalcagr arhieet okali ek teoMablleudd thasneach

partici pant sensor system can determne in the UHF band whether there is a
additional radio load. When a mine is triggered, the UHF

frequency is used in the framework of the transponder method
several times for short periods (within a frame of maximally 1

second/mine) and in a periphery of approximately 50 m to 200 m.

As mentioned above, the participant sensor systems situated
in the UHF reception range of the triggering weaponry simulator,
after having received the identification of the triggering
weaponry simulator, attempt to establish a connection by way of
the MW transmission link to the mine/HGR by means of the
transponder method. How the emissions of the individual
participant sensor systems are coordinated and thus a collision
resolution is reached, will be explained in detail in the

following.

After the reception of the weaponry simulator

identification, each participant sensor system calculates a

17



transm ssion in the MV band. |If another participant sensor systén{i‘gL’N 2002
already emtting, the checking participant sensor systemw !l wait until

t he transponder process with the other participant sensor systemis
conpleted. In this case, all participant sensor systens receive the
up-to-date.identification of the participant sensor systemwhich is just
carryiragdout numdetr.andgordera preocessn Thee nexs papiredpamhisénser system
which starts with its transponder process emts with a participant nunber

hi ghegelfy nede byAs Hehe arefidd tniafbdhe descrabedi aeatrphktngighntheengguence
in which the individual participant sensor systenms carry out the 18 2 7

~U-d 202 Lransponder, h%rt%%erssar}’ééékgeﬁ ea i 1&9&5&9 ¥"é”ﬁ§89r§¥§£%' gior, by the

gener ati ng and assi gnment of random nu ers, ddress space (the
nunber _of II artlc ants whi ch partici pate |n the exerci se rragabe | ar ge,

f or eﬁ‘&r‘fﬁla S itHrd Bangd fofeL, HATcHpERtRy FERaRhi 8VEHSMn

significant I y smal | er address space (the nunber of participants which, when
the weap&RANdsi Myl @tter tiss wirtibggdredyi tHr etiv? tdpsedibedi tsaupPondeept i on
range, will normally be lour than 10). This significantly increases the
speedmet hble bpr ates siwweindls disod rortlentc pbsd ol asdyrdingheo Table 4

with the participant No. 1. The triggered weaponry simulator
answers the emissions of the participant sensor system such
(telegram according to Table 4) that each participant sensor
system can determine in the UHF band whether there is a
transmission in the MW band. If another participant sensor
system is already emitting, the checking participant sensor
system will wait until the transponder process with the other
participant sensor system is completed. In this case, all
participant sensor systems receive the up-to-date .identification
of the participant sensor system which is just carrying out the
transponder process. The next participant sensor system which
starts with its transponder process emits with a participant

number higher by ocne.

As the result of the described controlling of the sequence

in which the individual participant sensor systems carry out the

18



case of fast noving participants (such as vehicles). If acci dent23|7l QQ%ZOOZ
partici pant sensor systens have cal cul ated the sane random nunber and emt
together, thp closer transmtter will succeed or an undefined UHF eni ssion
will occur. After a reception error in the transponder process, a new
random nunber js determned in each participant sensor system and the

pr oce$EANSPAESISH &F KT M- alsihe viat 199 paFEi UPBRAPTHUFHEM L 3EQEh by the
partici pant sensor system which was able to establish a connection to the

t ri ggoeag rnaddapenmayndsiand igtrore sepaf at@igomenwinhares théatrgensgidn@ers process.
| f, because of a |arge distance or a radio interference, a participant

SeNsokpayet EMheeeRINteS RKE AHISMESa f DI pdnet WeRROBhY pairiikabate iih \Whld
attenpt 19 2r Ja~~ 2002 two nore tines to establish this connection.

T 1 Nbsahe @S QUNTHCaeasl cdf SLafI oAt es the PaAGESSe hfoodfter the

firsttime emssion of its identificat t he weaponry sinulator receives
no reaction.in th forn19§tthe t ransponder g#ocess i i its

it hl reg at
i dent PRFEAETEA W0 ¢S e4She it &F VAT R 0F LaPPF bYi AREELGToREIEESSNd. | f
an Scht zAbwM , Scht zAbwbti or HGR weaponry sinul ator recognizes that, when
em t t FR§CEhd thienaungent ioffi catitor franthevitielt vhes, thAovRaposeElt zAbwM |
Scht zAbwM or HGR weaponry simulator is already carrying out the
t ranspandéatprodess.righe rHeel,ogiter inig- weeapdniy staUuUHFOEFewkblk ival tange,

will normally be lower than 10). This significantly increases
the speed of the process which is important particularly in the

case of fast moving participants (such as vehicles).

If accidentally two participant sensor systems have
calculated the same random number and emit together, the closer
transmitter will succeed or an undefined UHF emission will occur.
After a reception error in the transponder process, a new random
number is determined in each participant sensor system and the
process is repeated with the last valid participant number. Each
participant sensor system which was able to establish a
connection to the triggered weaponry simulator separately
terminates the transponder process. If, because of a large
distance or a radio interference, a participant sensor system

receives no answer from the weaponry simulator, it will attempt
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until the transponder process has been conpleted and will onl yztﬁeAUe{\rinZOUZ
its mne identification for the first tinme. The described approach permts
a reliable selection of participants which are situated in the range of
effect of a triggered m ne/ HGR Findi ng/Locating of the M nes/HGR For
finding/locating the mnes/HGR for exanple, after a concluded exercise, a
di r eckVBn"PERJEAGSSY §PemsEak ldadannttdgesiglie Hel @ked. IR0thip isJabse~17~~J2
By nmeans of a pronpting transmtter (identical to the participant sensor
syst emhsuacess€ullar iasea eatniaadiesmretter foapps oxi Bl ed 80 theanibst -
searched. For this purpose, all brought-out mnes (HGR only after

" det opahk0Bm) sE€6AJBEZE tBY 1 WY taff it ilorMVHRC Bl ¥ S o P PECh@ ator
identification of the pronpting transmitter for the dirtection finding

oper at | n .he pronpti tr J, b i s.active, a special, UHF
Si gng#égg%végekgi ?%%fs’lt%ﬁgf ilﬁldirgril)i(fzja gg’gpaﬁ%gnrgqésq{ﬂerﬁ%%rhéeergt%r ?éh)sf’helt
m ne/ HGR, Commerci ally avail able radio direction finders are suitable for
use a¥ltheT8PFREtibA FPRBEAS ISPSLOM MR (HESHE of i thel HeREr# bedohet hod
for sinulating the

approximately one second. If an SchtzAbwVMi, SchtzAbwMi or HGR

weaponry simulator recognizes that, when emitting the mine
identification for the first time, another SchtzAbwVMi,
SchtzAbwMi or HGR weaponry simulator is already carrying out the
transponder process, the recognizing weaponry simulator will wait
until the transponder process has been completed and will only

then emit its mine identification for the first time.

The described approach permits a reliable selection of
participants which are situated in the range of effect of a

triggered mine/HGR.

Finding/Locating of the Mines/HGR
For finding/locating the mines/HGR, for example, after a
concluded exercise, a direction finding system can advantageously

be used.
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danger posed by SchtzAbwM Vi, SchtzAbwbli, HGR the bIVVreceivgr7h§U$ﬁQ@02
pul sed after the conclusion of the process and is therefore operated in a
current-saving manner in order to be able to receive the pronpting
transmtter of the direction finding systemfor the locating. In the case
of the SchtzAbwM and the SchtzAbwM , the MNreceiver is already operated
in a pul se®YmAIFTES &t & RIRBRE WA TR BFYRFSE o (BEeabieato ta $Besearch for

m nes whi ch were not triggered. Data Transm ssion 21 ~ ~ ~ ~~ ~~~ 700z
An i npertamti padvrarteaye nfs tdteemet hode axcot dingree blieai dientiter i€ t he fact
that the participant sensor systens nounted on vehicles or personnel, in

addi t k@R rosithe sTyneodet eGid Wb s Socpedam trohechadi pukpelel cal 1l i nking of
addi ti onal pieces of equiprment. In this respect Table 6 shows a tel egram as

an exgiplenel. diie A3a {ans %ﬁf{f&@gggegoﬁge%nav £%208he A2 13 Lalegram
of their MW receiver a special identification of the prompting
transmitter for the direction finding operation. As long as the
prompting transmitter is active, a special UHF signal for the
direction finding operation is then -generated in the mine/HGR.

Commercially available radio direction finders are suitable for

use as the direction finding system.

In the case of the described method for simulating the
danger posed by SchtzAbwVMi, SchtzAbwMi, HGR, the MW receiver is
only pulsed after the conclusion of the process and is therefore
operated in a current-saving manner in order to be able to
receive the prompting transmitter of the direction finding system
for the locating. 1In the case of the SchtzAbwVMi and the
SchtzAbwMi, the MW receiver is already cperated in a pulsed
manner after the arming in order to be able to also search for

mines which were not triggered.

Data Transmission
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TABLE 1 Step Effect HGRMS Effect KSIM Renmarks 1. Pronpti ngé(éni’ttt'i‘r%[]%e
sl eep node (MNVoutside effect participant identific- reception) range ation
MV according to Table 4) 2. Pronpting (emtting the MNreception, work
triggering of participant identific- node KSIMation MV according to Table
4) 3. Receive participant emt participant identification + mne

i denti fi cabRoAmpordanti pcyanitad sy i ari M- M ePEdt nantof LURF by way of
UHF according to Table 5 4. Report/register mne hits 5. Sleep node Sleep
Mode {tEnteoeptisonhe( MAtteceptt ahe TABUE QiGtiep &fiect &ERMGs Bhbeot eKSI N1
Remarks 1. Sl eep node sl eep node (UHF reception) 2. Sleep node triggering

of KM idhiheegase pUbEoheeant iign)adddR tdiecslelidy @indeget¥er bae 8Mkb
mne identification identification according to Table 3 4. Participant 1

n ti on | _ Table 3 - :
ccortit Rt oE 8L A% 835 =Ml e PRl 8 il B ool e 5

Participant 1 reports/ .then sl eep c{e registers mine hits for HGRM'S on
parti%qﬁhﬁweﬁtTABEE Ehls respect Table 6 shows a telegram as an

example of the data transmission. Table 7 shows an example of a

telegram for a confirmation.
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St epEf f ect HGRM SEf f ect KSI hi Remar ks6. Partici pant 2 emtsMVr Qp%H$N ?082”
MWV accordi ng toUHF em ssionTable 4 and recei vesaccording to Tabledits *

em ssi onsi nul taneously on UHF7. Participant 2 reports/subsequentlyregisters
m ne hitssleep node forHGRM S onparticipant 28.......... 9. Participant n

em tsMNV reception andmax. 31lon MW accordi ng toUHF em ssionpartici pantsTabl e
4 andaggpkrding tocan besi mul t aneousl yTabl e 4differenti atedreceives its

em ssi onon UHF10. Partici pant n reports/subsequentlyregisters mne hitssleep
node for HGCRM rtjci t nll. Sl eep j, me
deIay%gggptio?f%%eglégﬁaﬁgge (UHFsI| eep é%ﬁé?é égeption)recgspFSHf 24
TABLE 37 Bi f "No. Meani ngRemarkKs1l dentification bifalways "0"2bitf ~m netype. 15
~max. 165585°BPFfEFedEMHtredShitthen nethfRE TAY spByabl e4bPYEfAiAst gpéect

| 35bi t ni RatypEirepsbiidemitidtiype. | | MAIeRt Hetype. 1 08bit BRAGEYpe. 99bi t

m net ype. 8tdbnt MiWi ascypelinyllsicd mi net ype. 612bit mni net ype. 513bi t

m net ype. 2abbit 4m net ype. 315bit m netype. 216bit m netype. | 17bit

m net ype-018Pari-ty-1" _bi-t-s .of- _No.- .1-17- ~odd,-then-21"_-25__.~_J_.=-i.=J.2DDZ
26 7.7 Bramplid802efABLE 4 BiHe No.vMeanidio: Remarks i | deptsgieabbonebit
al ways "03 2.k SENS QL §§ ;em on }Q%ﬁ§ol ier, "1":veh|ck§1%art|0|pant 3
bi t partig ant max. gf ifferent "hit" 4 bit participant.3 particip.can
be displaagéog g ta6§P |&F§aﬁf{2 6 bit participant.l 7 bit participant.0 8
parity "1%3BLE Admber of No. 1-7 =even, then "1" If a tel egram according to
Tabl e”3"nas~not “receirved “correctly (for exanpl ;" parfiy error;  transnission
i nt erBer eReepivhyprasiasiphnthe part iedliiamamMoicIB@)tthe mine identification

can be refdestefiiagaipn 27mine identification +
identification by way mine identification
of UHF by way of UHF

according to Table 5

4 Report/register mine hits
5. 8leep mode Sleep Mode
(UHF reception) (MW reception)
TABLE 2
Step Effect HGRM-S Effect KSIM Remarks
1. Sleep mode sleep mode

(UHF reception)
2. Sleep mode triggering of KSIM in the case
(UHF reception) HGR
time delay
3. Receive mine emit mine
identification identification
according to Table 3

4. Participant 1 emits MW reception and
on MW according to UHF emission
Table 4 and according to Table 4
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Z1 ~ a'~ ~~~~ TABLE 5 B|t ~l 0. Meani ngRemar ks1l dentification lﬁ fa| Mayts “qr]?
"0"2HGRM sensor system on"1"=vehi cl epartl ci pant 3bit partici pant. 4max. 31
different "hit"4bit participant.3particip.can be displayed5bit
participant.26-bit participant.l7bit participant.08bit nmine type. |5nax.
65535 different m nes9bit mne type. |4displayablelObit mne type. |311bit
m ne type. |232buttanaeusype. || 13bit nmine type. 1014bit m ne type. 915bit
m ne type..8l6betemnvas tiypeefidiitonm ne type. 618bit m ne type.519bit m ne
type. 420bi t noneutype. 3 28 7 ~1tJ ~.~1/ 21 bit mne type.2 22 bit
mne type.l-23-bit-mnpe_type.-0-24 Parity 1" bit-no._of _No._1-21_=_even,

then g1" TABLE, 6. Bhip glgtl\/ga%%g,@% yr ksllst identificati oglhglltgp@gbt,hgge

almays "1"2-1 d S bi t shi ghest - or der
b|tf|rst17con$é§%%?%5%a &gés 18- 32sender address 15 bltshl est r der

bitfirst33-56data 24 bits3 bytes57-64check sumbyt e_s_ 1- j_%gle_eg_ ﬁﬁ_ﬁ% Bi t
target address 15 bits highest-order bit first 17 confirmation "1" correct,
"0" iThRBrEest 18 parity "1" bit nunmber of No. 1-17 - even, then "1" 29 ~
? J Stepv~ ZBREect aHEGRMef§r am accor di nEiifecfaHEIMd was not rkeervies

correctdy-{for-exanple;-parity-error,  -t-r-anstm-ssi-on- 41 nt-erf erence); - by- aeans

targed addressarfic{pggat bvemcenfir muw eR)ddie drelagram can be request ed

again. 30 on MW according to UHF emission
Table 4 and receives according to Table 4
its emission
simultaneously on UHF
7. Participant 2 reports/ subgsequently
registers mine hits sleep mode for
HGRM-S on
participant 2
8.
9. Participant n emits MW reception and max. 31
on MW according to UHF emission participants
Table 4 and according to can be
simultaneously Table 4 differentiated
receives its emission
on UHF
10. Participant n reports/ subsequently
registers mine hits sleep mode for
HGRM-S on
participant n
11. Sleep mode (UHF time delay
Reception)
12. Sleep mode (UHF sleep mode (MW

Reception)

reception)
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J (i ~~ "' ' r 2002 CLAIMS: 1. Method for sinulating the danger 7podédd BYN?
m nes or hand grenades to one or several participants in a mlitary “
exerci se, wherein at |east one weaponry simulator (KSIr~i) simulating mnes
or hand grenades and sensor systens (HGRM S) assigned to the individual
participants are used, and the effect of the m nes or hand grenades is
sinmul ated by transmtting data between the weaponry sinmulator (KSI~t) and

t he pB&BLEI pant sensor systens (H~~RMs) , characterized in that data is
transmtted by a t~rro-~.vay radio transm ssi on between the weapenr|

simil@forngKSIM and the madniddal parriv~.:-~ar:t sfehgpkssyste:r;s

(:~G~=€ciY,.S).,_the_radio_._~~ t. _'Na~~d~~r.~Ca~ .- ~~1-~=_1fr".q,
t =~ sy b gz 3.4 =~h Qs ~ ~e-; . .S telnS( ~G i~~~ 7 ~~
=0 b Losupup JAEPESTARAR R RIE T T e AU WS TR 2¢: v

LIr Iy r~i~g _' ? ~~r~ t..Ing ~!~a~:. ~-

O t:; " | C C~ |t~"1=1g ~11~ .
rW=2 ' -y ant BhhaBiR8nbYPAF &5t r dn: ~' Tt | SSITEK eﬁ'fh%_% ‘?b#‘gﬁ%nt mines

________________________________________

i ndi H tuat - par t + €t pant - senser -systens -(HGRM-S)- being- used-for-the-----
confiq-nation orbierniheatyps.ob a hi t by the nmirLes or hand grenades, the
radi o. transm ssion-fromthe_individual. -participant. se;~sor_systens._._._

(HGRHY -S) to the,weapplry ﬁjem_gbator (KS IM taking place in the MGt or
range_and. the tadic_transmission fromthe weaponry

simul atcr (KSIM, to the individuyal participant sensor systems (HGRM S)

t aki nGS pl ace in the rQ/]‘—ﬁeoFYEPIFg#requency range. 31 ~ ? ,~ ~~ ~~ Q02 2.

Met hod accordi 'n'g‘d;t 0 the preceding crarm1I,” characterized in that” nmagnhe

ant enhas are us

3. Method accordi ng-t o- any- one-of -the -precedi-ng -cl-ai s, - characterized-in

t hat & he two- zr 4@t tmansnt gse on bet ween t he weaponry sinulator (KSIM and a

parti-cipant- sensor- Syst em ( HGRM S-t akes -pl-ace -by - r-epeated t+ransm tti ng of

the participant ygeniifd C@%’ﬂ)@[’lgby the participa:~t se:~sor system (HGRN: S)

, - receiving of t:”~e_ parti~~ipant _identifi_catiaon by the :veapo:~ry

Si rrullaO} or - (K5Tl\gLi r;t)he etstagl7i shi-;e:lt o= the transm ss~oa b~J:"J
~ i~ S ~~mmane ~J§’?_|Xp.2 _ =X === ~T=J~ ~L "= lw-"ai, i P33
R o ST I R Y | ‘rﬁJTé’Etf'éKsr"lU and as a hit of tl:e trar.s;mti:ag
p, ar thiwpant : SHiSWNe tyre-L|i (i '~ 2", T ]

12 bit mine type.5

13 bit mine type.4

14 bit mine type.3

15 bit mine type.2

16 bit mine type.1l

17 bit mine type.O

18 Parity "1" bits of No. 1-17 =

odd, then "1
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transmtting of the ~, ;eapcnry sinmulator identification: as wé I{ erstBIf ZQQZ
parti~:iFar~t identification. by the :ve~cnrl simulator (KSIM to the
participant sensor system (HGRMS!, - receiving of the weaponry sinul ator
identification as ~,vell as of the participant identification by the
partici pant sensor system (HGRMS) and registering of the hit. 4. Method
according to Clains 1 or 2, characterized in that the two-way transm ssion
bet ween the weaponry sinmulator (KSIM and a partici pant sensor system
(HGRI VI - S takes place by 32 ~~'Y ~i~& - transmtting of the weaponry
simul ator identification by the weaponry sinulator (KSIM when the weaponry
simulator (KSIM is triggered, - receiving of the weaponry simnulator
identification by the participant sensor system (HER~-rS), - transmtting of
the participant identification by the participant sensor system (HGRh~-9S),
- receiving of the participant identification by the weaponry simulator
(KSIM, the establishnment cf the transm ssion being considered as a hit of
the transmitting participant sensor n TAt ~r ~i r ~r ;-nr r ~\
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system (H ~R ,-S) by h~. ec~w-ny ~r~eapo_ ~~, simulator (kSI®7 JUN 2002
transmtting cf tYe participant ~. dentlfication by the weaponry sinm-_al ator

~KSIP~:) to ~ha Nartici pant sensor system | r,--ra,ar~~ . -S -, -
r'~"'.~Ac_iW ng O th,= p~rl~ ICIpaI ; Id’>"1t1f1:;atIVr: ~l" ti a
pSCtI C~~par 1= ::WSU ' SilStc!.’ r(H~~~~-§ ~_i?:i~r2yiBi~elli~~ O

~~:a TABLE, 45, Prcceas according tc d ai m4 characterized in t'_:at the
transmtti .ng of the participant identification by the participant sensor
syst egll(;H@:_~S) as \.vel |l Mesdihg; receiving the partkreppart i dentification
by the_participant sensar. system (HRM5)_take place_essentially______

si mul t aneousl y orndiing to Caim 5,, gharacterized in

t hat, FLvvhen severgfjelal{:qcfeh%%tal(\o(%1 AT ‘ﬁg—l{ recel ~, re the
weaponry simul at or |dent|f|cat|on fromthe 33 a . é

tri gg%rl ng weapohP¥Ms PRSSForSYHA™MC™ t he sequ %nCEOF lﬁﬁrchlt hé@ icle
partici pant sensBRT§}SEEFEL(HC~tMS) transnit their partici pant
identrfrcatron-to-the-weaponry -si-mul-ator-{KStM-is-deternirned-by -neans of a
randoBn sequencebgéngratdripAntPrdocess accor dhang. t ®lodefder€hai it "to 6,
char aet erized-+n-that - -af-t-er- r-ecei\i-ng t-he weaponry-sipdlater---------

identyfication, phe parkiicipani: sensor systemd HORMS) c8Ar bkesigph agesheck
as to_wh:etiler_a_hit_of _the _assigned participant_is_peroitted_because of

the type of the triggerin por~ry sinmulator (KSIM, and if the result
IS ne%atlj ~e, dogskng?‘rgér%&mo%t%t he further procass steps. 3~ —

LAYl 9, AT A A%6 AA[ D A9 A3, ATAT) A ‘AU%'AIQ' AA@AYAS. ALT A Ah. Aa”Au ATA% ATAN A
ur. Anf. A L. A A(. A¥E Ragtigipant.1l
r. A@Me 31 *h9G - LAe{vql-gb X cal]-cal-ca]ca]ca] ta] tbéa} caj cat ca}ca}ca}ca]‘ca] cajc
a] ca] ¢a] ca] ca] cabth] paftafkdaped].da] cal ca] cRa] c: aUj c: aljc a! #c! ° \'8
8 parity "1" bit number of No. 1-7
=even, then "1"

If a telegram according to Table 3 was not received correctly
(for example, parity error, transmission interference), by means
of the participant No. "0", the mine identification can be
requested again.
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UV] c" @] ca] ca] ca] ddltc ploalicalpzaltcad cal ca] ca] cahaal callcdli¢decahta)"ddltcal ca] ca
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][ ca] cal.calcalcal.cal.cal.cal.cal.cal.calca] ca] ca] ca] ca] cal POKQOOORXR: Rk RRR). Sc SSST

TTTUDUUUVGVVVV2 . XS$Qj c] ca] c&a] ca] c calca]ca]ca]ca]ca]c
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10@6% ﬁ% 3 10/&%,gbet addrggélf§Q§109&&.() 3 highest-order bit

first

17 confirmation "1" correct, "o
incorrect

18 parity "1" bit number of
No. 1-17 = even,
then "1"
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710908 () -14z#109%& () -, 2"10%2% ()-0 1090& () --$1090& () -+
%WOY ()-y)4%0vD& ()-;;;;;, <l <<<bC 710%0Lt $10%& () - 10%& ()-0

@10%¢& ()-1 1109%& ()-!$ 10%b& () - @OOLOOLOO<=9=t ===2>dEbC

7109%0' 109%& () - $10%& () - f s$109& () - 9&! 10%& () - 10%& () - 10%BE& () - 2>=>y>>>
>?dEbC 710%0L0! 10%& () -

. z10%8& () - +10%& ()-' 10%& ()- Y% 10%& ()-!glo%e& ()- ?N??22222727 @ 710%
$10%&' ()-! 0' 10%&' ()-f 10b 10b

10b, 810%& () - 4$10%¢& ()-y2! 10%¢& ()-?' @ @GaD A _AJE_@ 710%" 109%& () -
y#10%&' ()-L'110%&' ()-  SHIOY&' ()- 9Yd0%&' ()- $10%&' ()- AAABVBBBIE @ 710%
$10%&' ()- YAOY&' ()-#10%&' ()-S! 10%&' ()-&" 10%&' () - @#10%&' ()- BCNCCCDDDIE @
710% $109& () - +3"109& ()-)"109& ()-s' ! 109%& ()- Y%

109& () -, #" 109 () - DD} DDDDDDEEXMHC 71099409 ()- 10 10

10810%&' () - 4F" 109&' ()-f2$10%& ()-90 10% () - ESEEEFSFFAENDC

710%@5109& () - Y" 109%& ()- Y40%& () -

“$10%&' () - y$109& () - Lf #109& () - FFFGTGGGIENDC 710% 109%& ()- |

V0% ()-1Y"10%& ()-1 mLO%& ()-Y3"10%& () -1 10%&' () - GHHWHi HHHAENDC

710%, 2' | 109%& ()- 0! 109%& ()- Y+s109%& ()-3y) 109%& ()-1 %

109&' ()-Y"z#109& ()-H | #1 $1 % & 41 bl | bC 710% nt 10%&" () -

&10%& ()-0$10%& ()- 10 10 101 7109%& () - YY4#10% ()-11JITIJIKAELC
710%+10%& () - TH10%& ()- YC' 10%& ()-, 10%& ()- z#10%& () -

"10%& () - KLKKKLALYLdEDC 7109%&' 10%& ()-$ 10%& ()-"#10%& () -

"1 109%& () - sSMB10%& () - 3! 109%& () - yLLLL, MiNkM MTWHE: /' 10b

10b710%& () - F4! 109%& () - 210%& () - - gl0%& () - +

109%& () -S) $109%& () - MVhiMVMVBNGNNXY: /  10b ! 10908 ()- ! 109%& ()- 3Y
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F10%0& () -0 $10%2& () - nB! 109%0& () - $10%D§L ()- 10bNN*OF OOOPdE: / Z.Ob JU:‘.,,’ ZUOZ
110908 () - F1090& ()-F "1096& ()- " !'1090& ()- "109% ()- o
S#lO%E&.() PRPPPQKQQIE: / 10b ) T#10%0& () - &#10%0&" () - $$10%0&" () -"!10%0& () - f
"109%0% () - 9110%0& () - QQQRXR R Rl R*RAYNC 10b 100 100 100710%0& () -
4s$10%0&" ()-1! 10908 () --10%0& ()-F+ "10%0& () - "RKRRR) ScSSAEYNC 10b
fF#109%& ()-FL 109%& ()-F f#10%& ()-03l Y'10%& () - nF3%0%& () -

10%<& ()-SST[ TTTUJEYNC 10b -10%& ()- 10%& ()-3f#10%& () -
&Yy#10Y=&LANME:$10%<& ()-"3 9! 10%& () - UDUUUVGVWAEYNC 10b

+10%<& () - (4%40%<& () - &g#10%=& () - $$10%& ()- 1 "$10%& ()- @

$109%<& () - VW2W WIWWWXWIYNC 10b 10< 10<

10<|710%K&'(% 3#109%<& ()-1"109%& ()-y/ ! 109%<& () - - 10%K&'Qg X WAAKX X8 YdEYNC
10b Method for simulating the danger posed by Mines or hand

& 10% g (). §10% 4, () 1058 () - 011030, ()3 & 1096 48 ()3 510K L) - BPYY

wherein at least one weaponry simulator (KSIM) simulating mines
or hand grenades and sensor systems (HGRM-S) assigned to the
individual participants are used, and the effect of the mines or
hand grenades is simulated by transmitting data between the
weaponry simulator (KSIM) and the participant sensor systems
(HGRM-S)} ,

characterized in that data is transmitted by a twoway radio

transmission betwesen the weaponry simulator (KSIM) and the

individual particivant sensor systems (HGRM-8), the radio
trargaission taking vlace from the tndividual pavticipan:t zensov
systems (FAGEM-3) to zhe weaponry simulazor (KSIM) in the nearv

ield range of the participating zZransmitting and raceiving
antennas, and this transmission serving for the transmission of
the effect range limitation of the mines or hand grenades, and
the radio transmission from the weaponry simulator (KSIM) to the
individual participant sensor systems (HGRM-S) being used for
the confirmation or verification of a hit by the mines or hand
grenades, the radio transmission from the individual participant
gensor gystems (H3RM-S) to the wsaponry simulator (KSIM) taking
place in the MW or LW frequency range and the radic transmission
from the weaponry simulator (KSIM) to the individual participant
sensor systems (HGRM-S) taking place in the VHF or UHF frequency

range.
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""" (abaxy:/ Mebhod08bdROLJing | UQ%HE (Pre83ding claim 1,

F%io%)&' ()-03%0%& ()-Y 10%& ()-"10%& ()- 1O0bbaaaaaaaaabC

10b" 109€RATRCHeDIERA (30 4l W@nﬁﬁoln%&r{r)as are used for

1090& () $10%p&'/§% ;%g bbcc% Z8bC 10b! 0/<100/<z -L @s WU ()-'!' @
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3. Method according to any one of the preceding claims,
characterized in that the two-way transmission between the
weaponry simulator (KSIM) and a partieipant sensor g/stem {(HGRM-
S takes place by

- repeated transmitting of the participant identification
by the participant sensor system (HGRM-S),

- receiving of the participant identification by the
weaponry simulator ({K3IM), thes establishment of the transmiss:ion
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gsimulaccr (K8IM) and as a hit of the tranamitting participant
senscr system (EGRM-3),

- transmitting of the weapconry simulator identification as
well as of the participant identification by the wegponry
simulator (KSIM) to the participant sensor system (HGRMS),

- receiving of the weaponry simulator identification as
well as of the participant identification by the participant

sensor system (HGRM-S) and registering of the hit.

4. Method according to Claims 1 or 2, characterized in

that the two-way transmission between the weaponry simulator

(KSIM) and a participant sensor system (HGRM-S takes place by
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simulator (KSIM), and if the result is negative, does not carry

out the further processs steps.
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