21 July 2006 TITLE OF THE I NVENTI ON A PORTABLE WEAPONS SCORI NG SYSTEM AND
THE METHOD OF SCORI NG USI NG THE SAME 5 BACKGROUND OF THE | NVENTION (a)
Field of the Invention The present invention relates to a weapons scoring
system and in particular, to a portable, fully automatic wWdaptng08Gori ng
system 1o which conprises at |east one high resolution charge-coupl ed

device (CCD) canera or equi VHeEtOR TEIERINVERTION vers, a conput er
assenbly equi pped with software programme, including a scoring conputer
and a di sAqud)igﬂTABbE,V\éEARKDNﬁS@&RW@SN@TEM%NUWMEWI&HHO[DNtabl e

weapons systemis ideal for 2::"(5' o&rrént to 15 conbined arnms ranges, trials
sites, direct fire targdPFaBEHIRINHA UBdNG T S8dBns ranges to deternine

accurate weapons inpact positions and display the results thereof. The
present invention also relates to a nethod of weapons scoring using the

system 20 (b) Descripti f I ar I &% al weapons scoring
syste?ns, such as the Buﬁ%@%éﬁpm&ﬁgﬁx@ I@@Bé i y'stem devel oped by
Marine Air Systenms Ltd, New Zeal and, a split screen nonitor is used such
that the quadrature views of a target can be presented thereon, and dual

convent i onal - (95t e el S IRBIBYSTIRES, “The operator of the system has
to manually offi@pfedeftinéntion!faStEH WodPdfE stbring system, and
in particular, to a portable, fully automatic weapons scoring sysfem
10 which comprises at least one high resolution charge-coupled device
(CCD) camera or equivalent wireless transceivers, a computer
assembly equipped with software programme, including a scoring
computer and a display monitor, and video recording equipment. The
present portable weapons system is ideal for deployment to
15 combined arms ranges, trials sites, direct fire target areas, and
temporary weapons ranges to determine accurate weapons impact
positions and display the results thereof. The present invention also

relates to a method of weapons scoring using the system.

20 (b) Description of the Prior Art
In conventional weapons scoring systems, such as the .
BullsEye Television Bomb Scoring System, developed by Marine Air
Systems Ltd, New Zealand, a split screen monitor is used such that
the quadrature views of a target can be presented thereon, and dual
25 cursor positioning dials are used as console controls. In such
conventional systems, upon weapon impact, the operator of the
system has to manually operate a switch in the system in order to

manually freeze the television image. The operator places the cursors



manual |y freeze the television image. The operator places the cursors 1 -
S 21 July 2006 of each of the split screen over the centroid of:
t he weapon inpact before hitting the score button to activate the conputer
- systemto «calculate the point of inpact in relation to the2ialuje20¢@ntre.
Such a sequence of manual inputs by the operator is |aborious and tine 5

consuni nef :’%@ﬂﬁ her %é@p?itn%%iaééﬁeo%r edlcerdraigPofl the! véhpbh' m]?aét’ar t

fromthe e operator may make judgnment errors when he ‘attenpts to

pl ace t hpefores diittiigt the aridreoiblittdn tiee ddthsile &n@keonutespsgsterar ggt ed by

t he weapon inpact. Another di sadvantage of the conventional weapons
scoring sgidate shiehpoinhefdomyact innelatigntionthe targeti cestrenSuethexi si on
to nmonitor the canera images and another conputer nonitor for data entry
and r esubeguatimevelr manuat ciopddacby tie hopeeatoreisenabioniaus i and tinee
present scoring systemis designed to be fully automatic and totally
hands$ of Comsuming rand ntherefosgeingapable afo handling rapidapate- ok direoned

| abori ous manual input steps. The 15 conputer assenbly of the present
inventioﬁpm@‘qgnmtgasm theseperaleyr My Juﬁgmeah%f@rﬁ 81y N eezes

e e R T Boe MRRCErARal S T B B b BHSStS ¢
e SR AIRRbY SR TR A e Bl e B
- However, HO% MR waHOHE SRofify S)SE EHHRAYNY 8RR onal system
10 requires one television to monitor the camera images and another
computer monitor for data entry and results. However, in accordance
with the present invention, the present scoring system is designed to
be fully automatic and totally hands-off without having the operator to
go through the above-mentioned laborious manual input steps. The
15 computer assembly of the present invention is equipped with software
programme which automatically freezes the camera images upon
weapon impact, and automatically identifies the centroid of the impact
flash, smoke or splash, calculates and displays the results
instantaneously. In the present system, there is no requirement for
20 the operator to manually control the system before result output.
However, the present system is designed with backup manuat
operation for the verification of scores. Additionally, the system uses
only one computer monitor to display the camera images, data entry,
results, graphic presentation and tabular presentation.
25
The conventional weapons scoring system is primarily
developed to be used over land, whereas, the present system is

developed 1o be used both over land and water.

2



operation for the verification of scores. Additionally, the system uses
only one conputer nonitor to display the canmera i mages, data entry,
results, graphic presentation and tabul ar presentation. 25 The conventi onal
weapons scoring systemis primarily developed to be used ovdrJulnggo6
whereas, the present systemis devel oped to be used both over |and and
water. 2 21 J@gngeqaentiynsinudew yof thevdeswbiadkse ofr thdackavehtivrel
conventional weapons scoring system a need exists for inprovenents in the
accur at e We@paososeorng asystieanj o neebkeaxistgs foor impeovenmentsy/ihotlagi oni ng
of weapons inpacts in all weather conditions day 5 and night, capability of
vi sual r @SRy, andinaviomalio ngalculation et of dabssring®f $oor | H@eh
results for all weapons inpact inmages. SUWMVARY OF THE | NVENTI ON 10 The

pr esent i%%mgllﬂp%?@m%g?awgappm Enpagts ynaal dmgatmeg ﬁ@é\ﬁbﬁ%ni dﬂ)?j/ng
syst em desi gned ,t.0o sati sf.y, the_af orenenti oned needs and a pethad o
s%:/ori?g @Cﬂgnigw’sféﬁ)@j?'ﬁ eOf nqugﬁecgﬁﬁm,esarﬁmapm@"ﬂ@mmgg %lystem
conpri si rge=coupl e Vi CCD) canera .ar equi val ent,
W rel ess CoEbletRd bR S YIS B ls RS weAmdns iMadst Toadear o
progranmme, conprising a scoring conputer, a display nonitor and printer,
and vi deo equi pnent with or without a video recorder and/or a nultiplexer.

I n accordance with the pseHIMARYSDE 'PPiEtINQ/E}'WGNm

10 - The present invention provides a portable, fully automatic
weapons scoring system designed to satisfy the aforementioned
needs and a method of scoring using the system. The invention
embodies a weapons scoring system comprising at least one
charge-coupled device (CCD) camera or equivalent, wireless

15 transceivers, a computer assembly, equipped with sofiware
programme, comprising a scoring computer, a display monitor and
printer, and video equipment with or without a video recorder and/or a
multiplexer. In accordance with the present invention, the camera or
equivalent is positioned at known survey points and real time images

20 of impacts are relayed to the computer assembly by wireless
transceivers. Upon weapon impact, with the help of the software
programme, -the computer assembly automatically detects the
impacts, processes the images, accurately calculates the impact
position and displays the results.

25

It is a first and major object of this invention to develop a
portable weapons scoring system comprising at least one high

resolution CCD camera or equivalent, wireless transceivers, and a



equi valent is positioned at known survey points and real tinme inmages 20 of
I npacts are relayed to the conputer assenbly by wireless transceivers.
Upon weapon inpact, with the help of the software programme, the conputer
assenbly autonmatically detects the inpacts, processes the Rriahhs2006
accurately calculates the inpact position and displays the results. 25 It

is afir | hRCt b S '
weanons. SOOPHsoEpEbEE oo e HEELEh SR ROR o BORR rer

or equi vghefHe plahal dssforraRidy ¢d8petiting o taigduterrdaiflof AREPLISS

assenbly, enabling the accurate dgtern1nat|on of bearings  for the planar
transf or imbia@is( dependi ng on target terrain) of weapons inpacts. 5 Another
object of this invention is to provide a portable weapons scoring system
wherein the systemis able to nmeasure weapons inpacts to an accuracy of
better than one netre over one kilonetre at ranges of several Kkilonetres
from § he obsdnathenobject ohthis inventiars isite pravidejz portdblenivedponst i on
to provide a portable weapons scoring systemwhich is ideal for depl oynent
to conbi sEOring wystenyesyhereinl thei systemi iscable te raegstrar weapgis =

tenporary weapons ranges to deierm ne accurate weapons inpact positions.
15 It isirapaststeran@edirasy @ﬁéemggmn PhedMa s Q\@rpoegﬁﬁﬁﬁrae?r&aﬁam e

weapons scorin ste erein all r es, and/ oJ. site,.
P rangesgofS L8veral Kilometres %‘romatpl% Sbservation station/s.

10 It is also an object of this invention to provide a portable
weapons scoring system which is ideal for deployment to combined
arms ranges, trials sites, direct fire. target areas and temporary

weapons ranges to determine accurate weapons impact positions.

15 It is a further object of the present invention to provide a
portable weapons scoring system, wherein all ranges and/or site
installation information can be pre-programmed and stored for rapid

deployment.

20 it is another further object of the present invention, to provide a
portable weapons scoring systems, which also offers manual scoring

capability for the verification or re-scoring of results.

It is yet another object of the present invention to provide a
25 portable weapons scoring system, wherein the system is fully

automatic for reliable hands-off operations at remote locations.



installation informati on can be pre-programed and stored for rapid
deploynent. 20 It is another further object of the present invention, to
provi de a portable weapons scoring systens, which also offers manual
scoring capability for the verification or re-scoring of reduulg2006 is
yet another object of the present invention to provide a 25 portable

weapons scor i Yigt syfsther fubeti objeet mme§eﬁvluwenﬁ@hq§&b ?rd\gggrél | abl e

hands- of f operations at renote locations. 4 -------- Yet

anot her fportdile sbgaponsf stbeing system, mm’kt:hoallmmt ol@ltoﬁﬂﬁg anaR@isabl e
weapons scoring system which allows post firing analysis via video tape

record, piavideedapenrgtard)ipninbanduraphiesdisplay susmyeariesot her obj ect of
the present invention to provide a portable weapons scoring system
wherein a permanent record of results is kept and may be used for
re-scoring a”? conput er based tralnlng 10 Yet a further object of the
presedt inverltiiSnYe$ apoghekiqkiest gbihebpsesentnyesniion 19 froviste vich is

a proven a cost- effective ans for uyse day and ni ght. Addltlonal
obj et s ﬂqrféh%cmaaea§r SO RSN oWkRIaID_a15ermenept oot |

h | BRI, E
EEE?;E?ET Eéem&bégl "BA" s8] Fe- scpdl?'?ﬁlg eadn3 c%r%uter based

training.

10 Yet a further object of the present invention is to provide a
portable weapons scoring system which is a proven accurate, cost-

effective means for use day and night. .

Additional objects will become apparent from the following
15 description of the present invention, its embodiment, and the

appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

20 The invention will be better understood when consideration is
given to the following detailed description of special embodiment -
thereof. Such description makes reference to the annexed drawing

wherein:

25 Fig. 1 is a schematic block diagram of the portable weapons

scoring system in accordance with the present invention.



20 The invention wll be better understood when consideration is given to |
the followi ng detail ed description of special enbodinent thereof. Such
description nakes reference to the annexed drawing wherein: 25 Fig. 1 is a
schemati c bl ock diagram of the portable vveapons scoring sygtiehly 2006
accordance with the present invention. 5 ------------ 21 July 2006 DETAI LED

CESCR P ON BTy BISHS AENER GFeT A PRESENS INDENTIOR! veapors

scoring system conpri ses |'east one charge- coupl ed
device (CCD) 5 canera or equivalent (20), wireless transceivers (22), a
conput er assenbly (24), equipped with software programre, including a

scoring conpulfife edBodirpetitdf the preséat weddo ngfstdrlrg)% m ghdwn and

vi deo eqU| pmrent (26) with or without a video recorder and/or a

mul ti pl exrer F(@62). cdmprigesl ats leasthernet ichatigegcaupdédt kdevpoet $BICDYeapons
scoring systemin accordance with the present invention. In accordance
with 5t heamesznor ieyeivalent (209, Wwigtless dransceiveas 22y @ (@nperter

equi valent with perfect linearity and near zero distortion is installed at
15 survepssednbbs. (2 esiipped20yitbr soffweseemragramns; jnelidieg a

el ectroni ¢ neasurenent of bearin for the pl ?nar transformati on

(dependi B§OSING goFBPULERY (343), @fglﬁéd@wmQWc 241 rend anprinterdp4dt),

and video equipmeni (26) with or without a video recorder {261)
and/or a multiplexer (262).
10
Fig. 1 is a schematic diagram of the portable weapons scoring
system in accordance with the present invention. In accordance with -
the present invention, one high resolution CCD camera (20) or
equivalent with perfect linearity and- near zero distortion is installed at
15 surveyed sites. The camera (20) or equivalent provides precise
eiectfonic measurement of bearings, for the planar transformation
(depending on target terrain) of weapons impacts. The camera (20) or
equivalent is frained onto a target and calibrated. Range installation
data, such as camera to target, ranges and bearings, may be stored.

20 for rapid repeatable setup.

Wireless fransceivers (22) comprising a wireless receiver (221)
and a wireless transmitter (222), which is in omni-directional wireless
transmission mode, are linked in between the camera (20) or

25 equivalent and the video equipment (26). The video equipment (26)
with or without a video recorder (261) and/or a multiplexer (262) is

then linked to the computer assembly (24). Apart from using wireless




equivalent is trained onto a target and calibrated. Range installation
data, such as canera to target, ranges and bearings, may be stored 20 for
rapi d repeatable setup. Wreless transceivers (22) conprising a wreless
receiver (221) and a wireless transmitter (222), which is i2i July 2006

omi -directional wireless transm ssion node, are |i nl(<ed i n between the
carmera (2@Ansceivbre l#@ncalbled syiate i, ditclading fite e%l d8dn

equi pmagltm( 26) Wi t(k:l@ozpavm t hout ay\?ﬁeo recorder (261)&21?1d/0r a multipl exer
(262) isalstdre Lisekkd to the conputer assenbly (24). Apart from using

wreless 6 ---_-- ----- 21 July 2006 transceivers (22), a cable system
i ncl udi ng fibre optlc cables can also be used. The video recorder (261)
of the video _equi pnent at one end 5 thereof, is connected to the

(26
wireless r eceTh%NI@QQlfPCéIFdﬁlﬁe(zﬁ'lr)@fe&'@ th%@lﬁfmlpmel(lQ@G}ar&t ohe ender end
of sal d record r (261) I|nk g t he scoring c uter 242) of the
conpui er A8 FQE'T' @ Qiteg Wrﬁllﬁﬁst 6@0@2/431') retesssenbl y

aut vai e eﬁ’sfcfoé’lrgﬁsihiﬁ S gy Olfa ench B ”Sg”é%nﬁ‘naacc&éms%n&ﬁ&to(244>
o e, AP S 2] oI HibeBiE hsed Ezg-ft e a
mages: oP oo bRtoT, (241 L35, 3RE SBrbRLEE. 4%%%%\%? f‘%éﬁ% HsBHn £o
displaying camera images from the CCD camera (20) or equivalent,
10  graphic display, data and scores display. The printer (244) of the

computer assembly (24) will print out graphic and tabular summaries.

In operation, the CCD camera (20) or equivalent positioned at

known survey points is trained onto a target (100), and real-time

15 images of impacts are relayed to the computer assembly (24) via the
wireless transceiver (22). The images of weapons impacts are then
automatically detected and processed by the computer assembly
(24). The scoring computer (242) accurately calculates the impact
position and the results are displayed on the display monitor (241).

20 The results can also be printed out graphically or tabulated by the
printer (244). In accordance with the present invention, the present
scoring system can maintain a complete database of scoring results

~ and all weapon impact images are recorded on the video equipment
(26) for post-firing analysis, and the graphic and tabular print-outs of

25 the scoring results are available from the database of the computer
assembly (24). The present system also offers manual scoring

capability for the verification or re-scoring of results.




wi rel ess transceiver (22). The inmages of weapons inpacts are then
automatically detected and processed by the conputer assenbly (24). The
scoring conputer (242) accurately calculates the inpact position and the
results are displayed on the display nonitor (241). 20 The peéslfy300&n al so
be printed out graphically or tabulated by the printer (244). In

accordance wd h?gggr%ﬁé§”Wiiﬁvﬂ?éi ?ﬁesbﬂ‘f Hﬁ\fésﬁﬂbn SBW;} NdngY %i@ﬁ})&aﬂ‘

mai ntain a conp abase of "scofing resul and al1” weapon

| Tages ahfoRR6PT(2eM )0 %P‘@ﬁ RAVGRE Mg Eaerk s,! Uet8%And, vs! s,

and the graphic ‘and 't abul a t-outs o 5 the scori res

avai | abl ea§rR8) Hhe gripthiessredfentatiorefaiuliRy verifieamelny of 3ébredhe present

system al so offers Tanual scoring capability for the verification or
re-scoring of results. 7 21 July 2006 |In accordance with the present
I nvention, only one display nonitor (241) is enployed to view the canera
i mges, datalrenong, preferrieds, eminbdjnsani, c thee present owwéaponke scaririg cat i on
of scores. 5 In one preferred enbodi nent, the present weapons scoring
syst em caystem gaer becikderaced ikt @rs Acowtio Synsedyi Hgosyrg System
provide the Air Force, for_ exanple, with Total Wapons Range
| nst r umek® dpravideath®i Airn yoree, dJest asample:; ewitby IatebdMearons Ramnge
Tracker-based M ssi| e and/qr,,Gun Scoring option is also available for io
shi pboar dNSiFHMERIAtiH: CARARILE,JRAEHREE PreferTesembodimant, asviclem,
[ h ' | e high,. f LV
Tr acker s HAGRerDaned ASHIS SNeTC6 G Soofing SptioRTs' 8lsS AvaiIabie for
10 shipboard applications and weapons development, wherein, this
system comprises two or more synchronized portable high
performance Video Trackers and a scoring analysis computer that
combines the tracker information to accurately compute the weapon
score. Such a system can also be used to calculate trajectory.
15 -

It is thought that the portable weapons scoring system of the
present invention and the method of weapons scoring using the same
and many of its atiendant advantages will be understood from the
foregoing description and it will be apparent that various changes

20 may be made in the form, and arrangement of the parts thereof
without departing from the spirit and score of the invention, the form
hereinbefore described being merely a preferred or exemplary

embodiment thereof.

25 While the invention has been 'particulariy shown and described
with reference to the preferred embodiments thereof, it will be
understood by those skilled in art that various other methods to planar

transformation, such as tiepoint methodology, and other appropriate

8



conbines the tracker information to accurately conpute the weapon score.
Such a system can al so be used to calculate trajectory. 15 It is thought
that the portabl e weapons scoring systemof the present invention and the
met hod of weapons scoring using the same and many of its atdlehdng006
advantages will be understood fromthe foregoing description and it wll
be appar greomiedtic isansicrnebtiopsswibbeapobsibiedwithouthdepartimg drem the
arrangenent of the parts thereof w thout departing fromthe spirit and
score of spiet andescope,oftthe inventiorr ei nbef ore described being nerely a
preferred or exenplary enbodinent thereof. 25 Wile the invention has been
particularly shown and described wth reference to the. preferred

enbodi ments thereof, it will be ‘understood by those skilled in art that
various other nethods to planar transformation, such as tiepoint
met hodol ogy, and ot her appropriate 8 ........ L e 21 July

2006 geonetric transformations WIl| be possible wthout departing fromthe
spirit and scope of the invention. 21 July 2006 CLAIMS 1 A portable
weapons scoring systenms conprising (a) at |east one high resolution

char ge- coupl ed device (CCD) 5 canera (20) or equivalent;



(b) wireless transceivers (22) including a wireless receiver (221) and a
wreless transmtter (222) coupled to said canera (20) or equivalent; (c)
a conputer assenbly (24) equipped with software 10 progranme and. i ncl udi ng
a scoring conputer (242), a display nonitor (241), a print2d Juk42006 sai d
scoring conputer (242) being linked to said wireless receiver (221); and
(d) video equi pnent (26) with orf without a video recorder 15 (261), and/or
a multiplexer (262), said video recor @rAIM&S1), at end thereof, being

| inked to said wireless receiver (221), and the other end of said recorder
(261) being linked to said scoring conputer (242) of said conputer
assenbly (24), characterised in that said portable CCD 20 canera ( 20) or
equi val eht i A postabile vedaponisnssoriagrsystenpsictrmpastngr ai ned onto a tar get
for weapons inpacts, and real-time precise electronic inmages of weapons

i rpacts are (@ ayaldleastsane bighuese!utinre ahargerepupled davios (@QBE
transceiver (22), said co ter assenbly, (24) 25 upon weapons i npact

aut ofat i cal |y and GRE@ gt (ié O eALINAIEE]; t he i npact position and displ ays

forth in G a1 wireldss TanscaiveRodsa), ALag: a wrelss frecerver - °°

omi -di rectional (221) and a wireless transmitter (222) coupled to said
camera (20) or equivalent; |

(c) a computer assembly (24) equipped with software

10 programme and including a scoring computer (242), a
display monitor (241), a printer (244), said scoring
computer (242) being linked to said wireless receiver

(221); and

(d) video equipment (26) with or without a video recorder

15 (261), and/or a multiplexer (262), said video recorder
(261), at end thereof, being linked to said wireless receiver

(221), and the other end of said recorder (261) being

linked to said scoring computer (242) of said computer
assembly (24), characterised in that said portable CCD

20 camera ( 20) or equivalent is positioned at known survey
points and trained onto a target for weapons impacts, and |

real-time precise electronic images of weapons impacis

are relayed to said computer assembly (24) by said

wireless transceiver (22), said computer assembly, (24)

25 upon weapons impact automatically and accurately

calculates the impact position and displays the results.

10



wireless transm ssion node. 5 3. A portable weapons scoring system as set
forth in daim1l, wherein the inages of inpact, data and scores are

di splayed in the display nonitor (24). 4. A portable weapons scorin
systemas forth in Caim1, wherein 10 said wireless transéﬁhﬂéngng) are
|l i nked in between said conputer assenbly (24) and the renote canera (20)
or equivalent. 5. A portable weapons scoring system conpri.sing 15 (a) at

| east ond. hi gA pestablei weapangescolipgesystatinse aeCeBt farteina Glaimn dr,

equi valent; (b) wireless transceivers (22) including a wireless receiver
(221) and a WM&y saishavireless (rangceivesl 622) areaiin ommiedirectionalr

equi val ent ; 20.%&% a coqguten assenbly (24) equi pped with software
programe andMiclesait MUSYOMMEIR@Pput er (242), a display nonitor (241),
and a printer (244), said scoring conputer (242) being nounted to said
wirel ess receiver (221); and 25 (d) video equipnent (26) with or without a

S5 S5 G, 9, 7 ) SRR 5,
e 2 i SR G A S e

the display monitor (24).

4. A portable weapons scoring system as forth in Claim 1, wherein
10 said wireless fransceivers (22) are linked in between said
computer assembly (24) and the remote camera (20) or

equivalent.

5. Aportable weapons scoring system comprising

15 (a) at least one high resolution charge-coupled device (CCD)
camera (20) or e_quivaient;

(b) wireless transceivers (22) including a wireless receiver
(221) and a wireless transmitter (222) coupled to said
camera (20) or equivalent;

20 (¢) a computer assembly (24) equipped with software
programme and including a scoring computer (242), a |
display monitor (241), and a printer (244), said scoring
computer (242) being mounted to said wireless receiver
(221); and

25 (d) video equipment (26) with or without a video recorder (261),
and/or a multiplexer (262), said video recorder (261), at one
end thereof being linked to said wireless receiver (221), and

- the other end of the said reorder (261) being linked to said
11



characterised in that said portable CCD canmera (20) or equivalent is
positioned at known survey points and are trained onto a target for
weapons inpacts, and real-tinme 5 precise electronic i nages of weapons

i npacts are relayed to said conputer assenbly (24) by sai d2kiduiy :
transceiver (22), said conputer assenbly (24), upon weapons i npact
automatically and accurately cal'cul ates the inpact position and displays
the result, and thsconimgesonipiitgra¢?42)ref dridecwmpuitdy assemblye@4),

equi pnment (26) for post-firing analysis. 6. An inproved nethod of weapons -
scoring using a weiparactesised rig that aaidoportabley GED agamerta=4{20)ome hi gh
resol uti on charge-coupl ed device (CCD) canera (20) or equivalent; (b)
wirel ess transcei @quivatent isnposdioned atrlenews radyeypqints )anddase
wireless transmtter (222) coupled tq said canerag (20), or equivalent; (c)
a conputer assenbllya @aia Fhdarget fosomeppansonpagkanaadasgal-iinadi ng

LSRN SR el L et P

e T e il &ty . |

E ﬁ6lg ,f gﬂg/ o alarrfth SRIERBRGR, Sty B tonlielet s SBnecaVERL eng
A ! < ) . <

of sard recorder €A SRl KErRIel 835 eL0R (241 SRk, EARRNS: RhbRs o

sai d automatically and accurately calculates the impact position

and displays the result, and the images of impacts are .

10 recorded by said video equipment (26) for post-firing
analysis.
6. An improved method of weapons scoring using a weapons

scoring system comprising

15 (a) at least one high resolution charge-coupled device (CCD)
camera (20) or equivalent; (b) wireless transceivers (22)
including a wireless receiver (221) and a wireless
transmitter (222) coupled to said camera (20) or equivalent;
(c) a computer assembly (24) equipped with software

20 programme and including a scoring computer (242), a
display monitor (241), and a printer (244), said scoring'
computer (242) being mounted to said wireless receiver
(221); and (d) a video equipment (26) with or without a
video recorder (261), and/or a multiplexer (262), said video

25 recorder (261), at one end thereof, being linked to said
wireless receiver (221), and the other end of said recorder
(261) being linked to said to scoring computer (242) of said
-computer- assembly (24), wherein the improvement

12



conput er assenbly (24), wherein the inprovenent 12 21 July 2006 conprises
(i) positioning said CCD canera (20) or equivalent at known sur¥ey poi nts,
ii) training said CCD canera (20) or equivalent onto a target for weapons
i(rrp;cts; (iii) transmtting real-time precise electronic i ngdedily 800Geapons
to said conputer assenbly (24) via said wreless transceivers (22); (iv)
said conputer assenbly (24) updn weapons inpact automatically and
accurately cal cutampiisese (i)nppositipsting osaihd QEP dicapheyang20)e oesul ts
of weapons scoring in ﬁai d display nmonitor (241). 10 7. An inproved nethod
of weapons, scori@gub@lest albbknewm surveynminédalikteainieg said KeChirt her
step of printing out the sults of scoring in graphic or tabular

sumari es by sai dCAMIGA: e(.2rO( 24) RAUIVRECRLHNBULRr aastgégﬁltnyQ4WheaIE)® An |
i nproved net hod of weapons.,scoring.as set forth in., Caim6, .characterize
by the step of dilBIPESTNGNDHEANSAGLENG Spal-tiae pregisd SlaRtroRGIRagRS  he
display monitor (g iheBhord™td BRI CEoMSUEF Edembly (24) via said

wireless transceivers (22); (iv) said computer assembly (24)

upon weapons impact automatically and accurately
calculating the impact position and (v) displaying the results

of weapons scoring in said display monitor (241).

10
7. An improved method of weapons, scoring as set forth in
Claim 6, characterized by the further step of printing out the
results of scoring in graphic or tabular summaries by said
printer (244) of the computer assembly (24).
15

8. An improved method of weapons scoring as set forth in
Claim 6, characterized by the step of displaying the images
of impact, data, and scores on the display monitor (241) of

the computer system (24).
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