.31 DEC 1004 WD 01/94890 PCT/USO /17941 EMBEDDED DI G Tl ZATI ON SYSTEM
‘BACKGROUND OF THE I NVENTION Field of the Invention (‘Technical Field):! DBEGel004
i nvention r the field of digitization equi pnent f ki Lany

pl at f or ns aﬁgat(r)rg%gg(garti cularly to a nmethod and apparat us ?g?ﬁgﬁﬂg%edded
digitization systemthat reduces or elimnates the nmultiplicity of physical
el ements within the digitization equipnment. 10 Background Art: Rel evant
activities in the field are being carri-ed out by the United States Arny and
its contractors in an effort to "digitize the Army,"” which is an effort to

integrate digital nessage cemBrHPDED DIGITIRATIONSSETEM and new 15 Arny
platforns. Digital nessage comruni cations occur within a theatre of

operation over wire and W r ¢sssRes D BEeHRaANYRENGONCI Nned through wirel ess
wi de area networking, creating a "tactical Internet.  The concept of

mlitary pl af—'fe?w?;thierlﬁ%rﬂ%ki(?ﬁcﬂ [_‘Iiéaql'#%‘.ddi gi tal nmessage conmuni cations

w tthin a tact ; ‘a theatre of operation, is referred
to as the "digital 20 battlefield."” The problenms with the existing systens
are functional problens encountered, whether nechanical, electrical,

thermal , . | abor requjred, . perfornmange ht, etc. In additjon,. each

pl at f or musual | y h-géei‘”t‘@”Bg%re@@gg? ﬁl%ﬁeﬁgg’gp'gﬁ'zﬁ?%%%Bm@t {Pf MYitad posi ti on
| ocation/ navigation processors, nodem processors, and radi o communi cati ons
devi ces, naki RGN Bndaaye particularly to a method and apparatus for an embedded

digitization system that reduces or eliminates the multiplicity of physical

elements within the digitization equipment.

10 Background Art:

Relevant activities in the field are being carried out by the United

States Army and its contractors in an effort to “digitize the Army,” which is an
effort to integrate digital message communications with existing and new

15 Army platforms. Digital message communications occur within a theatre of
operatibn over wire and wireless local area networks joined through wireless
wide area networking, creating a “tactical Internet.” The concept of military
platforms interacting through digital message communications within a tactical
internet, which spans a theatre of operation, is referred to as the “digital

20 battlefield.” The problems with the existing systems are functional problems
encountered, whether mechanical, electrical, thermal, labor required,
performance sought, etc. In addition, each platform usually has its own
separate mission processors, time and position location/navigation

processors, modem processors, and radio communications devices, making



31 DEC 2006 PCliUSQ/179-4 these el enents redundant. The use of the £r| or
art redundancy of elenents- increases the cost and wei ght of the syst nDEN 04
decreases t WO ¢1¢48%bi ity of the entire system 5 The staPET@poriigdart
includes the integration of nultiple pieces of equipnent, referred to as
"digitization equipnent,” onto a mlitary platformto provide the platform
with the capabilities required to commupicate digital messages on a
tactical internet. Anilitary platformwth di gltlzatlon equi pnent is

referred to a itize pla rm” j ece of |t|za ion 10
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required digital communications capabilities. However, each piece_ of

di gi ti zati on MERFSEEEM Cqs)taﬂéé[vq'ght|q{ém%n@§er§|arﬂd| dpCrppses thalreahiifent s | ke
processing resources, nenory resources, power supplies, comunications

devi ces, encﬁ@%ﬂﬁb%sﬂﬁ@“physical interfaces. Thus digitization equi pnent
include a 15 nmultiplicity of simlar physical elenents. The di sadvantage of
the present systemis that the cost and weight of digitization equipnent is
| arger than necessary due to multiplicity of physical elenments within the

di gi tizasi on equi Pheestate Sthd ket ipcladenthe inegraticnofanlivple pibeeswfobl ens of the
prior art systems by enbedding and integrating the capabilities required

for digital nBssp@ent, ¢EeFEaE Atk i@Rkizaich SHSMEAL, PHRGESHIIfaNy PMtfbrm By St em
Wi th singular instances of processing resources, NMenory resources, - power

suppl i es, COW&%@M%%Bé%Eﬁbnﬂ%MHF@%ca%@ﬁh@&ykﬁﬁwéBQOEBMﬁﬁ&ﬁ&né@kﬁ%faces-

messages on a tactical internet. A military platform with digitization
equipment is referred to as a “digitized platform.” Each piece of digitization

10 equipment on the digitized platform provides a unique portion cf the required
digital communications capabilities. However, each piece of di}gitization
equipment typically includes similar physical elements like processing
resources, memory resources, power supplies, communications devices,
enclosures and physical interfaces. Thus digitization equipment include a

15 multiplicity of similar physical elements. The disadvantage of the present
system is that the cost and weight of digitization equipment is larger than
necessary due to multiplicity of physical elements within the digitization

equipment.

20 The present invention solves the problems of the prior art systems by
embedding and integrating the capabilities required for digital message
communications and mission processing into a system with singular instances
of processing resources, memory resources, power supplies, communications

devices, enclosures and physical interfaces.



WO 01/94890 31 DEC 2004 PCT/USQO /17931 The OH 58D Ki owa Warrior platform
digitization equipnent is an exanple of one of these prior art systeyspEl 200

Digitizati onyEY hReEnt for this platforminclude a multi plplt?}.uk%ﬁ/l%us' m | ar
physical elements Wthin its mission processors, tinme and position

| ocati on/ navi gati on processor, nodem 5 processor, and radi o comruni cations
devices. Arelated technology is enbodied in United States patent nunber

5, 883,586 Enbedded M ssion Avionics Data-Li nk System Wereas the
referenced patent describes the enbedding of digitization equipnent into a

10 platformw th mphé OM-E8DIKIoRE VBaMbl Blatiehy Slidilatieh @RSt i18n Pr esent
i nvention describes enbedding of digitization equipnent into singular
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preferred single source conprises a processor nodule. The single source can
further conprise a

A related technology is embodied in United States patent number
5,883,586 Embedded Mission Avionics Data Link System. Whereas the
referenced patent describes the embedding of digitization equipment into a
10 platform with multiplicity of similar physical elements, thé present invention
describes embedding of digitization equipment into singular instances of

physical elements.

SUMMARY OF THE INVENTION (DISCLOSURE OF THE INVENTION)

15
Disclosed herein is an embedded digitization system with a single

source for communicating within a platform and with other platforms, thereby
eliminating the multiplicity of physical elements in the various devices. The
preferred embedded digitization apparatus for integrating digital message

20 communications with at least one platform comprises a single source for
sending and receiving digital messages comprising exchanging information
between predetermined platform applications. The preferred single source
comprises a processor module. The single source can further comprise a

configurable radio module, a time and position module, mass memory module



configurable radio nodule, a tinme and position nodul e, .:nmass nmenory rmgul e WO
101/ 94890 31 DEC 2004 PCT/US01/17941 and an i nput/output modul e. The J1DEC 2004
preferred pre@8yeBM ned applications conprise at | east oneGHEIHRH
application, a tinme, position and navigation application, a digital

messagi ng application, at |east one weapon application and a user interface
application. 5 In another enbodi nent, digclosed is a single enbedded
‘digitization apparatus for integrating digital nessage comruni cations with
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navi gati on sensor nodul e conprises an apparatus for detecti ng an_angul ar

position and @pglGatien, eﬁ*smi@é”@rsswegéﬁamaélpnp@*s*ﬁﬁstcﬁﬂea\s%ﬁon RPlicatiane
Cartesian axes and detecting acceleration along its Cartesian axes. The

af or ement i one@ngd= mmtééa@@ﬁp@lmﬁpnse a single nodule. The preferred
apparatus can further conprise an input/output nodule. The input and out put
nodul e can conprise a general purpose interface nodul e conprising at |east
one output interface for a display, at |east one input interface for a
poi nt and click appasadtner embdodinmirgrdisadesed Bra gingldadrabeddeeidigisanivnat ed
equi prent. The associ ated 20 equi pment conprises radios, antennae, weapons
delivery syst efparadls fo?@®bgrating digital message communications with at least one
platform comprising a processor module, a time and position module, and a
configurable radio module. The preferred time and position module
10 comprises an inertial navigation sensor module and can also comprise a
global positioning system (GPS) receiver. The preferred inertial navigation
sensor module comprises an apparatus for detecting an angular position and
rate of change of the angular position about its three Cartesian axes and
detecting acceleration along its Cartesian axes. The aforementioned
15 modules can comprise a single module. The preferred apparatus can further
comprise an input/output module. The input and output module can comprise
a general purpose interface module comprising at least one output interface
for a display, at least one input interface for a point and click apparatus and
interfaces for predetermined associated equipment. The associated
20 equipment comprises radios, antennae, weapons delivery systems, at least
one user output, at least one user input and at least one sensor. The
configurable radio transmission module comprises software controlied

communication protocols. The software controlled communication protocols

comprise physical layer protocols, data link layer protocols, network layer



one user output, at |east one user input and at |east one sensor. The
configurable radio transm ssion nodul e conprises software controlled 31 DEC 2004
communi cat i Qi Kfpkpcol s. The software control |l ed comuni ca},&eﬂs&r/l%ﬁcol S
conpri se physical layer protocols, data link |ayer protocols, network |ayer
/. WD 01/94890 31 DEC 2004 PCT/USO /17941 protocols, transport |ayer

prot ocol s, nodul ati on protocols, waveform protocols, transm ssion security
protocol s and conmuni cation security pbfetocols. Al so disclosed is an
apparatus for sending and receiving digital 5 nessages between mlitary

pl atforns conpriotsdoy t_nSporYlgep pRIGESHS, MHodulFIIb e cots, Sial@fnirenor y
resource, a single power supply and a single. communication resource. The

preferred net P%Mé, HeRSTLRIGTALd Rt dbdtd s ArY BbMBUNRRbR QB0 Single
source in at least one platformconprises the steps of comunicating wth a

pr edet er m ned ,%@&éd'tl)scati on and exchangi ng specific digital information from
t he comuni ca?i on between a digital nessaging application and at |east one

Speci i digital inParkabrsh TR er B ERRR iR I eir LboR | cos
extracting 15 the specific di.gital information fromthe at |east one

Speci 11 ¢ app! TESTPHF Baest U ReEOTR.EaTPEEng 6i9'° REes§Boand
transmtting the specific digital nmessage. The step of excha_ncg;i ng conprises
recei vi ng t he®SPBEGEs pSINGFgyMERIOTY resource, a'single power supply and a single.

communication resource.

The preferred method for communication digital information from a
10 single source in at least one platform comprises the steps of communicating -
with a predetermined application and exchanging specific digital information
from the communication between a digital messaging application and at least
one specific application. The step of exchanging comprises transmitting the -
~ specific digital information. The step of exchanging alsd comprises extracting
15 the specific digital information from the at least one specific application and
creating a specific digital message and transmitting the specific digital
message. The step of exchanging comprises receiving the specific digital
information. The step of exchanging also comprises extracting the specific
digital information from at least one digital message. The preferred method
20 further comprises the step of providing the extracted digital information to the
at least one specific application. The digital message can also comprise an

external source.



information. The step of exchanging al so conprises extracting the spﬁmhi
digital information from at | east one digital nessage.- The preferred Qp['_
20 further HIVPSES the step of providing the extracted di iYW HRbr mati on
to the at |least one specific application. The digital nessage can al so
conprise an external source. MLO 01/94890 31 DEC 2304 PCT/USOL/ 17941 The
primary objects of the present inventiqQrngare to enable a mlitary platform
to receive, transnmt and process a variety of types of information for a

variety of purposes, This informatjion is_exchanged b e i_gitized
pl atfornms and ot he?hg)% T o%%ec > 3# tﬁg&rlg%ea{ﬁ |?vf]étrglpﬂ&rgtt%gq%égsgp@§(§
advant ages of resent. inventi.on are that cos d wej.ght of
ot ti oot on ARCERERTOROYS QRToaR proserapienahecTibrr Sl MRt foe
reliability of digitization eq_lL_li,pr,rent i s increased. These advantages are
real i zed beca@\¥@rgty pRiraesemel s ddfarmpatianyigixsBaroethbetyes ciitized
digitization 10 equi pnent capabilities for a digitized platform O her
obj ects, advamaitprasand albersysteras gvesa tagtigakiolarnelr scope of . applicability
of the present invention will beset forth in part in the detail ed
descripti®n to follow, taken in conjunction wth the acconpanyi ng draw ngs,
15 and in part will becone apparent to those skilled in the art upon
exam nation of th&heqrinewy adyvactageayf e preaemedyvdntiopraae thateost aridhe
i nvention. The objects and advantages of the invention may be realized and
attai ned by meagight@t digitization equipment for digitized ptatforms are reduced whileithe

reliability of digitization equipment is increased. These advantages-areit

realized because as few as one piece of equipment can provide all digitization

10 equipment capabilities for a digitized platform.

Other-objects, advantages and novel features, and further scope of"
applicability of the present invention will be set forth in part in the detailed:
description to follow, taken.in conjunction with the accompanying drawings,

15 and in part will become apparent to those skilled in the art upon examination
of the following, or may be learned by practice of the invention. The objects
and advantages of the invention may be realized and attained by means: of
the instrumentalities and combinations particulafly pointed out in the
appended claims.

20

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated into and form a

part of the specification, illustrate several embodiments of the present



the instrunentalities and conbi nations particularly pointed out in the
“appended cl ai ns. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng 1 DEC 2004
draw ngs, whigh,aJs6y i Nncorporated into and forma part of tRersREGIHi;cation,
illustrate several enbodinents of the present WO 01/94890 31 DEC 2004

PCT/ USOL/ 17941 invention and, together with the description, serve to

explain the principles of the invention. The drawings are only for the
purpose of illustrating a preferred emJodi nent of the invention and are not
to be construed as |limting the invention. In the drawings: 5 Fig. 1 is a

bl ock di agr amimfentibe ap abgethedwilh dhd desstipabatdepveno &ipthin 2hd privcifiboek di agram
of the.-preferred -enbedded digitization system 10. Fig. 3 is a block

di agram of tyRERbeRSSPCTIRE @whsY MERIMly 167 ek PhbBsd BENDSRIRGrLarefdaNt i On. .
Fig. 4 is a block diagramof the:preferred enbedded digitization 15

SO_OJ]:'i’t ware. N\?Eﬁ%ﬁl%ﬁkn%\htg?tﬁéﬁvgﬁﬁﬁ?ﬁﬁﬁ&eﬁw@bw&é%ﬂi&{%ﬁém CARRYI NG

invention. Inthe drawings:

5
Fig. 1 is a block diagram of the preferred digitized platform.
Fig. 2-is a block diagram of the-preferred embedded-digitization
system.
10
Fig. 3 is a block diagram of typical associated equipment used with the
preferred invention.-.
Fig. 4 is a block diagram of thepreferred embedded digitization
15 software.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
(BEST MODES FOR CARRYING OUT THE INVENTION)
20 The present invention provides an apparatus, system, and method for

an embedded digitization system. Disclosed in Fig. 1 is a block diagram of a
digitized platform 300. The system includes the invention which is an
embedded digitization system (EMBEDDED DIGITIZATION SYSTEM) 100

which enables the system to receive, transmit, and process a variety of types



20 The present invention provides an apparatus, system and nethod for an
-enbedded digitization system Disclosed in Fig. 1 is a block di agrag] (BEC 3004
digitized platform 300. The systemincludes the invention which is an
enbedded digitization system (EMBEDDED DI G Tl ZATI ON SYSTEM 100 which
enabl es the systemto receive, transmt, and process a variety of types 31
DEC 2004 of information for a variety of purposes. The system al so includes
associ ated equi pment and systens (ASSGG-ATED EQUI PMENT) 200 which is
controlled by the invention and enables the systemto performfunctions in
addition to those directly performed by the invention. In the preferred
enbodi nent off infdrendtiondot bomriasy shpunpoisas FiTge dystem asmgickidassasarcatedch of
processor nodule 110, time and position sensor nodule 120, input and out put

modul e 130, e\ﬂﬁﬁiér@'anﬂas\gf@s%?ﬁ& mss@@mm@@@mm&ﬂm%ocﬁmhw abl e radio
nodul e 150 are enbedded’in the invention to mnimze the cost and wei ght of

the inventi ile increasiyr reliahili i on. . For
digitized p‘?%q%]otelqgo%% 'ﬂiggﬁ&b%nﬁﬁ%ﬂs%&b?eéy%}g IT?/%% ¢ 'ﬁ\rlfgp é{' Attt ude,
position, and notion information, inertial navigation sensor 140 nay be
renoved to $96HIRR 0 angcRredtPariimas BnihenveREO nvent i on. For digiti zed
platforns 300 with miniml input and output interface requirenents, i nput

and out put nodul e 130 may be combined with other nodules in the invention
to reduce cost and weight of the invention. Disclosed in Fig. 1 is a block

di agram of the imvigetprefsrredeiteesides: ofdhgiibieaidroas shekenm FOY.1 Erbedded in
the invention is one or nore processor nodules (PROCESSOR) 110 which
process al | i) gic0h TR P oft f18c8¥S38Hbd@e 110, time and position sensor

module 120, input and output module 130, inertial navigation sensor module

140 and configurable radio module 150 are embedded in the invention to

minimize the cost and weight of the ihvention while increasing the reliability of

the invention. For digitized platforms 300 which do not require highly

accurate attitude, position, and motion information, inertial névigation sensor

140 may be removed to further reduce cost and weight of the invention. For

digitized platforms 300 with minimal input and output interface requirements,

input and output module 130 may be combined with other modules in the

invention to reduce cost and weight of the invention.

Disclosed in Fig. 1 is a block diagram of the invention, an embedded
digitization system 100. Embedded in the invention is one or more processor
modules (PROCESSOR) 110 which process all information for the system, a
time and position sensor module (TIME & POSITION SENSOR) 120 which
senses time and the geospatial position and direction of the invention, one or
more input and output modules (INPUT & OUTPUT) 130 which provide

interfaces between the invention and other associated equipment and



time and position sensor nodule (TIME & POSI TI ON SENSCOR) 120 which senses
time and the geospatial position and direction of the invention, one POEC 2004
nore input and out put nodules (INPUT & OUTPUT) 130 which provide |n¥ E é]
bet ween the invention and ot her associ ated equi prent and 31 DEC 2004
systens, an inertial navigation sensor (INERTIAL NAVI GATI ON SENSOR) 140
whi ch senses the geospatial attitude, position, and notion of the

i nvention, configurable radi o nodul es-{€ANFI GURABLE RADI OS) 150 whi ch
enable the systemto transmt and receive information, an inter-nodule
interface (I NTER-MODULE | NTERFACE) 160 which provides a neans for nodul es
and sensor s systenhg dminemnial orvigatohayemson{ibiER i ifoNAM GAdHeN BENSOR) and
external interfaces (EXTERNAL | NTERFACES) 170 which provides a neans for

the inventi qaotwmh%ree]sbafﬂ% gebspatiMARuaE hessifNs tBmRfenTilkhe systems. In
Fig. 1, processor nodul e 1107is a general purpose processor with program

censor moauniess E83eERE Mol it PRI RS PREISE BRI o

out put nodul e 130 is a general purpose |nterface nodul e, whi ch i ncludes
out put int e,epg@&t%ws&eran,tgﬁ;wm:; ﬁb@ltfe‘F‘?i‘t’%#rf aEBRIIBrARNHPaERE mouse
(point and click device), and other interfaces for other associated

equi pnment MGﬁataéNTER—M@ﬂLngiINFﬁEW) HeQ whichl pevitdesee e arisdoangul ar
position and rate of change of the angular position about its three
Cartesi an axesd@ed andederbss CRl iavatticntoadiang infosmeaoh edthasaaXetbier,
configurable radio nodule 150 is a radio capable of transmtting and

receiving on30fHualR iteRLEA |ELTERNAL INTERFACES) 170 which provides a

means for the invention to share information with other systems and sub-

systems.

in Fig. 1, processor module 110 is a general purpose processor with
program memory, general purpose memory, a clock, and timers; time and
position sensor module 120 is a global positioning system (GPS) receiver;
input and output module 130 is a general purpose interface module which
includes output interfaces for a display, input interfaces for a computer mouse
(point and click device), and other interfaces for other associated equipment
200; inertial navigation sensor module 140 detects the angular position and
rate of change of the angular position about its three Cartesian axes and
detects acceleration along its Cartesian axes; configurable radio module 150
is a radio capable of tfansmining and receiving on software controlled radio
frequencies using communication protocols implemented in soitware
including physical layer protocols, data link layer protocols, network layer

protocols, and transport layer protocols, where layers are defined by the open

d profocols are defin

e

systemns interconnection (OSI) mode! an



frequenci es using comuni cation protocols inplenmented in software including
physi cal |ayer protocols, data |link |ayer protocols, network | ayer 1 2004
protocols, and transport |ayer protocols, where |ayers are defined 6& @ﬂ%
open Systens interconnection (OSI) nodel and protocols are defined by a
tactical 31 DEC 2004 -- 10 - internet; inter-nodule interface 160 is a high
speed interface |ike | EEE-1394; external interfaces 170 are interfaces to
associ at ed equi pnrent 200. Fig. 2 is a- bDoeeck diagram of the associ ated

equi pnment and systens 200. Included in associated equi pnent and systens are
radi os (RADIOS) 220 which enable the systemto transmt and receive

i nf or mat i onintemegringe-moANEENWKECeZIB® sar highesreadi oterfatet ke I&dt-dap4weapons
delivery systens (WEAPONS DELI VERY SYSTEMS) 230 which enable the systemto

deliver weapensaltigeiRcastiyo aeehictidcrytio de¥bersed 6GHEBN{AATRED) 240 which
provide wusers of the systemw th visual information regarding the state of

the system and its surroundi ngs, user input devices (USER I NPUT) 250 which
provide users of the systemwith a neans for entering information into the
system and controlling e system and sensor,s (OTHER SENSORS) 210 which
enable the systgfﬁ-tzo'ssae&lg’éki%%ﬁaﬁﬁp W?%OWP?%&H'R@G?W%%%EW by the
invention in the systemor received by the radios in the systemor entered
by the user200f Inclhded ysassacifiag. equiprmeat ahd Systinay reamasios RARHBEHded
digitization software (EVBEDDED DI G Tl ZATI ON SOFTWARE) 400 which is

execut ed by22tevhigh eagbrOotheQlyspEmeeseoEmitldd rddverirgsiromtianpintedideon

(M SSI ON .
(ANTENNAE) 260 for the radios in the system, weapons delivery systems
(WEAPONS DELIVERY SYSTEMS) 230 which enable the system to deliver
weapons to targets, user output devices (USER OUTPUT) 240 which provide
users of thé system with visual information regarding the state of the system
and its surroundings, user input devices (USER INPUT) 250 which provide
users of the system with a means for entering information into the system and
controlling the system, and sensors (OTHER SENSORS) 210 which enable
the system to sense information in addition to that sensed by the invention in

the system or received by the radios in the system or entered by the users of

the system.

Fig. 4 is a block diagram of the embedded digitization software

(EMBEDDED DIGITIZATION SOFTWARE) 400 which is executed by the
processor or processors 110. The mission application (MISSION
APPLICATION) 420 carries out the following tasks:

provides system functions and services for the invention;

uses information provided by other applications in the invention;

controls other applications in the invention;



APPLI CATI ON) 420 carries out the follow ng tasks:

and services for the invention; uses information provided by other

appli cati onswigyfoli@ei nventi on;
i nvention; 31 DEC 2004 WO 01/94890 PCT/USOL/17911 --11-

provi ded by nodules in the invention;
uses information provided by associ ated equi pnent 200 on the

provi des system functions

31 DEC 2004

control s other applicationspdiudo®r941
uses i nformati on

controls hardware in the invention;
digitized

platform 300; 5 controls associ ated equi'pment 200 on the digitized platform
300; perforns built in tests of the invention; provides functions and
servi ces uni que t o usheirdogndtiongaoptiad bpmmoB0€s indhd ipentiom;ns ot her tasks as

required. 10 Also disclosed in Fig. 4 is a user

| NTERFACE APPLI CATIcOMroMGravaarehin pieomiveeisori; he gr aphi cs, text, other
or audi bl e enunciation, and functions for a user interface. The user
interface applicati@ss 458rmhSticPirb@ABad by RstbQatied \idipgriéht 200l thag t he
invention to 15 be used as an autononous system or on unmanned digitized
pl atfornms 300.4iqikh& Hiegsmh BbeY face application 460 supports user input 250
| i ke keyboar ds,g poi ﬁt |ﬁng devi ces, switches, touch-screens, head-tracking

sSensors, gye-

10

15

20

controls associated equipment 200 on the digitized platform 300;

performs built in tests of the invention;

provides functions and services unique to the digitized platform 300;
and

performs other tasks as required.

Also disclosed in Fig. 4 is a user interface application (USER
INTERFACE APPLICATION) 460 which provides the graphics, text, other
visual or audible enunciation, and functions for a user interface. The user
interface application 460 is optional in the invention, enabling the invention to
be used as an autonomous system or on unmanned digitized platforms 300.
The user interface application 460 supports user input 250 like keyboards,
pointing devices, switches, touch-screens, head-tracking sensors, eye-
tracking sensors, other sensors, interfaces to other applications in the
invention, and other input devices. The user interface application 460
supports user output 240 like displays, communication devices, lights, sound
devices, interfaces to other applications in the invention, and other output

devices.

interface application (USER

vi sual



‘tracking sensors, other sensors, interfaces to other applications in the

i nvention, and other input devices. The user interface application 46@!1dhC 2004
supports useVO8HP458t 240 |i ke displays, communication devi d&FUV0PRES, sound
devices, interfaces to other applications in the invention, and other output
devices. WO 01/94890 PCT/ USQOL/ 17941 Fig. 4 also shows a tinme and position

and attitude and navigation applicati oql% (TIME, POSITION & NAV APP) 430

“whi ch conputes the tinme, attitude, p05| ion, and notion solution for the
digitized platform30Q. The tinme an osi tion and%étl tude and navi gation
application 430 usES-PrlHh FRAWDA t'ﬂ“‘%“?"’&ﬁp‘?sﬁt@ﬁ P aliited s8¢ ppYRRtEhsor nodul e
120, input and out put nodule 130 and inertial navigation sensor nodul e

140. \Wen i nf 8PREgatOR (T I\ PO SET ORI NAYSAPPOA30eryeh Crpautes thetmses inerti al

navi gati on sensor nodule 140 is degraded or lost, tine and position and
attitude and a#iidmtrositioapand mtibc»ﬁolu&ieofqratheciégiﬁzerwatf@rnpéﬁa.oaheéﬂmey
conpute a tine, attitude, position, and notion 10 solution for the digitized
pl at f or m 300 ant lpogitian endl atiitege add tnavigation bpphinatioatd3iot usds infposatioron, and
notion solution accuracy. A digital nessaging application (D G TAL MESSAG NG

APPLI CATIZON)  4é6h thiai tirhle @xtl hasition isehsurmaddue 120 Oimpdi ghd alitpies®agrest 36
received froma tactical internet, extracts information fromdigitization

sof tware 400 apd iMaHis) rtdwga@.zshrs@ﬁé@dnbam@rmt VPReh S t@ntAdm WRRSAUES to be
transmtted on a tactical internet, processes information associated with

recei ved and Lhapsfickhast rﬁb&léﬁbof’&?%%%’avgﬁﬁoh @eh%ﬁ%éuxeqm@ cations
protocol s associated wth a tactical intern hown i n . Al so shown
s degraded or lost, time and position and attitude and navigation apphcatron

430 can continue to periodically compute a time, attitude, position, and motion

10 solution for the digitized platform 300 with graceful degradation in time,

attitude, position, and motion solution accuracy.

A digital messaging application (DIGITAL MESSAGING

APPLICATION) 440 which extracts information from digital messages

15 received from a tactical intermnet, extracts information from digitiéation
software 400 and puts the extracted information into digital messages to be
transmitted on a tactical internet, processes information associated with
received and transmitted digital messages, and implements communications
protocols associated with a tactical internet is shown in Fig. 4. Also shown is

20 a weapons application (WEAPONS APPLICATION) 450 which processes
information associated with weapohs delivery systems 230, and controls

weapons delivery systems 230.



20 a weapons application (WEAPONS APPLI CATI ON) 450 whi ch processes

i nformation associ ated with weapons delivery systens 230, and control §1DEC 2004
weapons del iwggyomyst ens 230. 31 DEC 1004 31 DEC 2004 WO OPLPARI 7941

PCT/USO /17941 Fig. 4 also shows an operating system and servi ces (OPERATI NG
SYSTEM AND SERVI CES) 410 whi ch provide services and functions in support of
the applications in the invention. Services and functions in the operating
system and services 410 include nenory-p¥otection, scheduling, 5 process
control, interfaces to hardware, and other services and functions for

enbedded sof t war e. Fipduligssitond dn bpeetinyispsidn andisenwitee (OPEREHBG | ncl udi ng
into a single nodule. Processor nodule 140 can include a single processor

or 10 nul ti pl @YITEGIND SERVISES) agbevHich préhvidedervib®sidh@funclibhgirand posi tion
sensor nodule 120 is optional, as not all digitized platforns 300 require

time and/or ggesnebffle HRREAIRS iREY Rlettdnt BddRed 8h8 HMdIRKE #ithel NPUt and

output nodule 130 i1s optional, as Interfaces can be included on ot her

modul es 1 ¢ MepelMHET LA ADEENICRL ABEBIL BRASIINICERINEIAN

IS
. n .
optional, as nbt a pl at forns ui re géospati ap’ attitude,

oot onal ® as. Sneea gt B ER P Bpreh s e Ber sbRIE e b B o

radi os or corrmlgrg)i cgtg o%‘?r interfaces other than radio interfaces. Oher
modul es can b&TRFISEISEMWAE- i nvention to extend the capabilities of the
i nventi on and/ or enhance the .

Modules could be combined in a number of ways, including into a

single module. Processor module 110 can include a single processor or

10 multiple processors on a single or multiple modules. Time and position
sensor module 120 is optional, as not all digitized platforms 300 require time
and/or geospatial position and/or direction determination. Input and output
module 130 is optional, as interfaces can be included on other modules in the
invention. Inertial navigation sensor module 140 is optional, as not all

15 digitized platforms 300 require geospatial aftitude, position, and motion
determination. Configurable radios module 150 is optional, as some digitized
platforms 300 have legacy and/or external radios or communicate over
interfaces other than radio interfaces. Other modules can be added to the
invention to extend the capabilities of the invention and/or enhance the

20 performance of the invention. The time and position and navigation
application is 430 optional, as a digitized platform 300 may not have a time
and position sensor module 120 and/or a inertial navigation sensor module
140. The weapons application 450 is optional, as a digitized platform 300

may not be a weapons platform or may have legacy or alternate means for



20 performance of the invention. The tine and positionand navi gation
application is 430 optional; as a digitized platform 300 may not havel bDkG ?984
and positi oWVQeHYEY npdul e 120 and/or a inertial navigati o déH8E Hodul e
140. The weapons application 450 is optional, as a digitized platform 300
may not be.a weapons platformor may have | egacy or alternate nmeans for WO
01/94890 31 DEC 2004 PCT/US01117941 conjrolling its weapons. The user
‘interface application 460 is optional, as a digitized platform 300 may have

‘a legacy or alter rhat e eans formr ovi di F(%a USﬁI‘ ti nt f.ace,t. or & digitized
ol at for m 300 REGTHEELIT HeaRpBRoRETaSH BT eeaaPRIca g SR AP OB 1TS Aough ¢ he
i nvention has been cézas&:ri bed in detail with Parti cul ar rFferenqe to these
preferred enb8@tiFeARAIBITN0 BRYIHVRENICS204A AP Ri0s RRYIFIRGE t s.
Variations and nodifications of the present invention will be obvious to

t hose ski | | edusey iblesfage oramdigitized platfarandMbmey reduies autenemeus gigdiradan 10
clainms all such nodifications and equivalents. The entire disclosures of all
ref erences, applipownt.ons, patents, and publications cited above, are hereby
i ncorporated by reference. 31 DEC 2004 - 15 What is clainmed is: 1. An
enbedded sdi gi ti zati on apparatus for integrating digital nessage

Although the invention has been described in detail with particular
reference to these preferred embodiments, other embodiments can achieve
the same results. Variations and modifications of the present invention will be
obvious to those skilled in the art and it is intended to cover in the appended

10 claims all such modifications and equivalents. The entire disclosures of all
references, applications, patents, and publications cited above, are hereby

incorporated by reference.



comuni cations onto a first platform the apparatus conprising; at |east two
predeterm ned platform applications, said at least two predeterm ned3? DEC 2004
pl atform applications conmprising at |l.eagst a comruni cations application and

a data processing application; a single neans for sending and receiving the
di gi tal ni cati ons between the first platformand at |east one
ext er nal m%?l% ?So(?lraﬁ%?a@lg said single neans for sending and receiving also for
exchangi ng tHe di dirt ambeeltieaghgitoaiamagssdratussichéttegedingadigitatméssage t wo
predeterm ned platform applications. 2. The inventjon of claim1 wherein

sai d si AGMENHRISAKORDAPI] §§§té"atﬁ¥ﬁbé}§%6ppﬁ%\i? EOBWASEYY: a confi gurabl e radio

modul e and/or a tigs. 209, ARLLL @R IRANLE.ARYDTcAIRS SaEAE Y TRAU! e and! or

and i nput/ out put e 1 nvention erein Said at |east

two pregesduteimipéd mbebire Eppieaidrsaddrapssicg ep fde aatorhreasicatioes m ssi on
application, a time, position and navigation application, a digital
nessagi ﬁ@plﬂﬁﬂilqrb%'ﬁqié tatpro@%ﬁﬂng)a@p&m@an application and a user interface

applcation. 4 The. hONCOLLAD 6! Sl annq RSl 188 gl R dagopost t on

application conprises an inér ation sensor

i nvent i eomphuGitation 4 betvesei meSf&BﬂplbﬁQleaald dteehgtadricoaxts ats (p)tatfmdi,l Iaad
conprises an apparatus for detecting an angdl ar, position and rate of change

of said angul ar 564 NGl HIwEGE fpvtgemqhn@én pEeNIngelaR der eitanstnadieng
accel er Lgu%”n?és%% e'éo%mEﬂtha%h%egR??éeq s8id atNEa R BrkQBtednirtd AL Gmher el n

said no I'se
applications. '

2. The invention of claim 1 wherein said single means comprises a
processor module and/or a configurable radio module and/or a time and position

module and/or a mass memory module and/or and input/output module.

3. The invention of claim 1 wherein said at least two predetermined
platform applications comprise at least one mission application, a time, position and
navigation application, a digital messaging application, at least one weapon

application and a user interface application.

4, The invention of claim 3 wherein said time and position application

comprises an inertial navigation sensor module.

5. The invention of claim 4 wherein said inertial navigation sensor module
comprises an apparatus for detecting an angular position and rate of change of said
angular position about its three Cartesian axes and detecting acceleration along its

Cartesian axes.

6. The invention of claim 2 wherein said modules comprise a single

module.
7. The invention of claim 2 wherein said time and position applications

comprise a global positioning system (GPS) receiver.



7. The invention of claim2 wherein said tinme and position applications
conprise a gl obal positioning system (GPS) receiver. 31 DEC 2004 _16_J8.DEEr80i
invention of claim2 further conprisingsan input/output nodule. 9. The
invention of claim8 wherein said input and output nodule conprises a
general purpose interface nodule conprising: at |east one output interface
for a display; at |least one input interface for a point and click apparatus;
and interfaces for predeterm ned associ ated equi pnment. 10. The invention of
clai m 9 wher

weapons dol | Gery” a6 BRanar of Sabi S/REFRL P BRERE W WEihu ARAIESS: | nput

and at | east one sensor. 11. The invention of claim2 wherein said
configurable radio nodule conprises software controlled comunication
protocol s. 18. Thé&henneganionobtlaih& whareimhaideinpusand ostfut waeduleont r ol | ed

comruni cation protocols conmpri.se physical, | ayer.protocols, data link |ayer
or ot 0cob STIPIREE YRTGIa] RHTPSRBHIRESPEE Mrane sl TPl odul at |

y%r prot ocol s, nodul ation

protocols, wavef orgnefk @hechligut hiafd f%$iaQﬂS}§|g?yri ty protocols and
conmmuni cation security protocols. 13. A nmethod for exchanging digital

informati on on a fattedst phatifpuinntertacd far alpeast andwoligk aplereius; aed pl at f or m
applications, the.at | eagrimtvm E{ edeterm ned . pl atform applications
conprising at | eadtCHEBMRIMTEIEIBAENEHAPT EARIEGTHIRME Hat a  processi ng
application, the nmethod conprising the steps of: a) providing a single neans

for integrating the digital information .
10 The invention of claim 9 wherein said associated equipment comprises

radios, antennae, weapons delivery systems, at least one user output, at least one

user input and at least one sensor.

11.  The invention of claim 2 wherein said configurable radio module

comprises software controlled communication protocols.

12.  The invention of claim 11 wherein said software controlled
communication protocols comprise physical layer protocols, data link layer protocols,
network layer protocols, transport layer protocols, modulation protocols, waveform

protocols, transmission security protocols and communication security protocols.

13. A method for exchanging digital information on a first platform,
and at least two predetermined platform applications, the at least two predetermined
platform applications comprising at least a com.municaﬂons application and a data
processing application, the method comprising the steps of:

a) providing a sihgle means for integrating the digital information
for the first platform;

b) sending and receiving the digital information from the single
means with at least one external platform; and

c) exchanging the digital information from the single means at least

between the communication application and the data processing application.



for the first platform b) sending and receiving the digital information
fromthe single neans with at |east one external platform and c) 31 DEC 2004
exchanging the digital information frgm.the single nmeans at |east between
t he communi cati on application and the data processing application. 31 DEC
2004 - "17_ 14. The nethod of claim 13 wherein the step of exchanging
conprises transmtting the specific digital information. 15. The nethod of
claim 13 wherédi n tThe retépdodf @arhdBgymgecolmerstepsf eggtaregng egniphises peci fi c
digital information fromthe at |east one specific application and creating
a speci VRESEgNBdNe fReS/tigidiind NTPEASIPAti ng the specific digital message.
16. The nmethod of claim 13 wherein the step of exchangi ng conprises
receiving the specific digital. information. 17. The method of claim 13
wherein the g6ep dfheaxetrarbdingaonpriise@sin extsteptof egchdregisgeoiprisedi gi t al
information fromat |east one digital nessage. 16. The nethod of claim 17
further e&ﬁaﬁmgsmﬁgsr@e@lc‘s@l@ﬁabqumﬁhom figmtthe at sast apespesifigiarRlicalifor nat i on

to the gi‘uglc%‘g’t S@Q%p%B‘?‘c"J@Fal?ﬂé’ééa%ér?d‘trﬁﬂrgmﬁﬁgt@&&@&f;&ﬁlgﬁk%@sﬂgé’mere' .

t he di gl es an erna

16.  The method of claim 13 wherein the step of exchanging comprises

receiving the specific digital information,

17.  The method of claim 13 wherein the step of exchanging comprises

extracting the specific digital information from at least one digital message.

18.  The method of claim 17 further comprising the step of providing the

extracted digital information to the at least one specific application.

19.  The method of claim 17 wherein the digital message comprises an

external source.



