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ТНЕ SECRETARY OF ТНЕ NAVY 
WASHINGTON DC 20350· 1 000 

Л1е HonoraЬle John S. McCain 
Clшinnan, Committee оп 

Anncd Serviccs 
United States Senate 

~<IЯ )И() CJ " . ~ 
1:-cbruary 1 8, 201 6 

Washiпgton, ОС 20510 
Hi utal"t, 'I~'J .. t ~ J· • .f d'$ ) 1--Щr_)fj.r\••t:0)1 • 

l)car Mr. Chainnan: 

Tl1e attaclted report on Autonomous Undersea Vehicle Requirements (AUV) for 
2025 addresses questjons identified in tlte Senate Report 114-49, page 41, accompanying 
S. 1376. thc National Defense Autlюrization Act Гог Fiscal Ycar 2016. The attached 
report specifically addresses: 

1 J 

• Tltc missions expectcd to Ье conducted Ьу differe11t AUV classes and lю\v tltis 
mission set relates to current and Гuture submarine mission sets; 

• Ttte diftcrcnt AUV classes, as \\'CII as other deployable undersea scnsor and 
communications systems, anticipated in tl1is timeftame and their host platfonn(s), 
as appropriate; and 

• The rcquired number of AUV.s in each class and the impact, if any, on submarinc 
forcc structurc requirements. , . , .. , . 

lf 1 сап Ье of furtlter assistance, please let me kno\v. 

Сору to: 
The HonoraЬle Jack F. Reed 
Ranking Minority Membcr 

Sincerely~ ·· 
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Reporua: &'qai~• 

TheSm:u Rqюrt 114--49. aooornpзnyiпgS. 1376. 1he Fiscal Yt2e 2016 Nalional Ocfawe Audюrimion 
:\ct., diп:cas t2De ~· of tlee ~''У ю pro\·ide lhe Sma!e Anncd Senioes Committa: \\ith а rcpon 
dcscriЬiпg ;ts projected Autaлomous Undersea Vchiclc (AUV) fшсе S1rш:tшc cequirement for 2025 tJшt 
~\'-е fo(lo\\;ng: 

( 1} The шissions c.xp~c.tcd to Ье cortducted Ьу diffcrc.nt ЛUV c1asses and ho" tl1is mission set relate~ tn 
cum.'flt and future suЬmarine ntission scts; 

(2) Тhе diRCreпt А U\' classes., as \\~11 as odter deployaЫe undctsea 5aiSOr and com•nunicalions systctns. 
anticipated in rhis rimeframe and their host platfonn(s). as appropriate; and 

(3) The reчuirt:d numЬcr of A\n1s in eadt с~ and ahe impaa. if an~. оп soЬmarine foroc structure 
rcquiremcnt:s. 

F::~ccuti\·t• Sнmmarv 

Autoлomous Undet:Sea \ 1ebic1cs arc а kcy coщponettt of dte Na\·y·s cffort to impro\'e and cxpand 
undersea supcriority. 111csc unшanncd velaicles \\ i11 Ье аЫе to opcratc i11depeпdentJy from or in 
coopcration \Vith manned 'chicfcs, conducting tasks in support of maritime missioos SLtclt as lt1te11ige11ce. 
Sнneillancc. and Recotшaissancc (ISR). ScaЬcd \\'nrfarc, апd Dcception. Tl1is expansion of undersea 
superiority \Vill also rely upon fixed uпdersea sensors and systcms. \\'hich pro\ ide similar Ьenefits i11 
spccific gcographic locations. ЛU\'s and undersea fixed systents " ·ill opcrate \\"ltere manned submarines 
and ships can•t or shouldn't. 

Dozcns of ЛU\'s are conducting sca scnsing and mine countermeasure tnsks toda)' \\'ith human-in·thc· 
loop supervision. Dcvelopmcntat \\·ork to expand AUV ..sndurance, :шtопоrщ-: and scnsor'{?a\ loa_!f 
capaЬility \\'ill cventuall) сnаЫс ЛU\' s tn-~ fiя da' '> or ,,eeJ..s "·itJt thc minimum human intcraction 
nccded to ешюrс successful task cшпplction. Beyond thc incrensed indepcndencc. rhis e\•olution '"Ш nlso 
ЗJIO\\' AUV~ to C.\pand intO far foГ\\ard opcrations and increase the ПU ittЬcr ot' tasks that CM Ьс 
pcrtonned. 

\\'1\ilc nominal force struct\tre requircmc11ts for 2025 caпnot Ьс dctcnnincd yct, tltc Na\')' is coпнпittcd to 
gro" i11ц Ьoth tlte si7.c and composition ofthc ЛUV force. Na\y surfacc ship5 and submarirtes are multi­
missiol\ сараЬ!е, ПсхiЫе, nnd crc\Vcd Ьу traincd and motivated sailors; AUVs nnd utЮersea S)Stems "ill 
rюt Ьс аЫс to rcplncc Nn\')' forcc strнcturc iп tlte foreseeaЫc future. ln tlte neaнenn, ЛU\'s present а 
critical opportunity to increasc undcrsca supcriority and crcate \aluaЫc offsets against ad\'CГSal} c!Тorts 

СараЬiе ЛUVs. c!Тectivcly cntploycd Ьу cxpcrienced \\arfighters to conduct tasks critical to mission 
:;uccess. ,,jl\ cnhance platfonn pcrfonnance and i11Crcasc tl1c Nn,·y's arca ot"rcgard, reaclt. and influcncc. 

ll1is report \\ill dcscribe tl1e Na,·y's projected ЛUV in\entory requiremcnt tor 2025. lt \\·itl nlso cxnmine 
tl1c taxonomy used to covcr thc rangc of AUV classes and capabllities. lt \\'ill descriЬe tl1e key 
diftcrcnccs bet,veen operatioпs far fon\'Urd, in opcn occans. and in home \vaters. 1t \\'ill di!Тerentiatc 
l>et\\eer\ undersca \\'arf.vc missions and ЛUV tasks and provide an O\'ervie\\' ofthe adv-.шtages and 
disadvantages of diffcrcnt host platfonn options for AUV cmploymcnt. 
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~ndCf'Sea \V2rf:a.re i\~s ((Бцnааt aad Projecltd ror 10151 

РПоа- to desalЪing missions or lasЬ to Ье eood'uded ~· AUVs. it is Гm;t oecess;uy ю define misЯons 

:applicable to ~ foroes in ~·· Cuпent13-·: undersca \\'llfare roк:es le\~ conceatmcпt and rzr 
fonvard assw-od acccss ro w.~doct multipJc mis.sions: 

• Эtrategk Oet-errence 

• lnteHigence Surveillat~ and Reconnaissancc (ISR) 
о fяdicatioos and \Vamiпg (1&\\7) 

о lnitial ~ion ofthe En\irooment (IPOE) 
• Anti-SuЬmarinc \\'wfare (ASW) 

• Artli-Surfatt \\1asfare (ASU\\' ) 

• SUike 
• Na,•al Special \Varfare (NS\V) 

• 1\tjnc \Varfare 

Лll of these missioщ; \VШ continue to Ье relcvant in thc future. lnevitaЫy, th~ missions \\'ill e\•olve and 
expand, including altematc metJюds, and \\'ill Ье executed at greater ranges and with greater precision and 
lcthality. То manage opcrational risks and mitigate forcc structure sfюrtfalls, ne\\' tools, ofТ-board 
sensors, and deco)'$ ,,·ill he added to enltance S\rhnшrirк."S • s ituational a'varen~. targctirtg capaЬilitie!i. 
ашl to compticate "" ad\·crsal)·'s ЛS\\1 challcngcs. 

Se\cral msct.'lll mi~lon arcas nre increasing in rele\anc~ алd importзnce... These can Ье expcctcd to 
Ьссоmе criticaJ elements of а succcssful Navy-,,·idc undersea \\-arfare cffurt in 2025. Ne\\' mission arcas 
may include: 

• SeaЬed \\ arf;ue 

• l:ounzer-AUV \\ arfare 

• Lle~.;tromaь,'Пetic Маnсц\ ~;.r \\aгfare (RMM\\') 
• Oeception 

е' ~on-Lclhal SL-a Control 

Scabcd \Vагrагс: Undersea forccs "ill contiiНIC to rcquirc acccss to t1tc \vorld's oceans, scas and littorals 
i11 sccnarios \VItcrc ad\·crsary capabllities pose нпассерtаЫс risks to otltcr rnaritime forces. The paylond 
\Oiume nnd contplcxit) in,ol,·cd iп cxccuting this di,·erse set ofmissions from inside an adversary's 
Anti-ЛcccssfArea Oenial (A21AD) ~n,·clope ensures tlte corttinuing need for шаnцеd submariлes to Ье 
hoth prescnt and capah\c of <tctioo. Potential ad\•crsarics recogni7.e t11is t1ndcrsca offset and arc pursuing 
tcclmologics and tactics to dcny U.S. undcrsea forcc assured access. Всуопd tltcir in\•cstmcnts in mixcs 
of ЛS\V aircraft, ships. and submarines. these countrics are also investing in futurc ~еаЬеd \\С"dроп and 
scnsor systcms to dett."Ct, target, and attac~ utlaer вшion·~submarines. То ensure continued undcrsca 
doП1ina11cc <шd acccss, the Navy must develop thc capability to dcny potcntial adversaries thc benefit of 
seaЬed systeшs and simultaneously cxploit conccalmcnt to achieve U.S. military o~jecti,·es. Adversary 
seaЬed infrastructнre and unmanned aпti-submarine scnsors and systems \\ill Ье vital futt1re military 
targets to Ье disahlcd, confused, deceivcd, andlor destroycd in а ne\\' seabed \Varfarc mission capaЬility. 

Countcг-AUV \Vагfаге: As the United Statcs evolves its own organic ЛUV capaЬility, competitors ,,·ill 
also Ье devcloping their ЛUV capaЬilities and operating tl1em in proximity to our o\\·n forccs. Undersea 
tbrccs nced to develop and dcliver the metlюds, techniques, and tactics to counter AUV dctection, survcy , 
анd it·necessary attack !)dvcrsary ЛUVs. This includes opcmtions to impact thc local cnvironment that 
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mnke •it d iftiou!tto opera1e А UV s гпd Uд \ 1 s '''ithottt impacti.ng our О\\1'1 \'eblc.Jes. This •нcludc5 far 
forv.Ш"<i opcntioos and defeлs·i,·e operatЮns iм and oear tшme \VЗtor:s. 

El«t~ 1\l:aaean-er Wxffa~: Le\~Rg far f<trn'МI aooess. suhшarioes and wtnwюed 

~ ~~ "'" ptm'1de unique oppмttmi\~ for f..MM\\' (to ~tude infooпation ~) 
~lit). Multi-doJoaШ ISR ool~ " i ll CICII:Wnue tD provide aucial i.ntelli~ aml ~ls of 
adversшy capabilities during peacetime to inform "·arfiъ.Ьting requiremcnts зnd Gpemtions planning. Tl1~ 
ahil·ity to cxtend U.S. targeting and itnpair an ad\•ersary's situatio11al 8\\'areness. targeting. and dccision 
ш.ak.ing arc key to maiп:UUning tl1e " '.arfiyh.ting i!lШвti\'e and assure~ access \v·ш enaЬJe tbls capaЬiiJty. 

D«t>ption: As assured aa:ess is im:rea:singl~ chзiJ.enged and opentions зt perisoope dcpth Ьеооте more 
difficu3t due to ad\··~· A:!.fAD capaЬШties, dte aЬilit~· ю oontcol the inГoпnation rec.ci,•cd Ьу ad\·et·sш~ 

sensors \Vill Ьес.оmс p.u1icularl~· uscful. D«qJtioo \\'Ш allo"' U-S. forres to excrt somc oootrol over 
ad'-ersaf)' perspe:cti\'es of contcsted \\'Зter.s and ai~- This ma)· result in 00-escalation or impro''ed 
cngнgctnent oppor1ttnities bascd on the misdirection ofadversary forces. 

Non-Lethal Sca Control: Curтcnt undersea capahilitics limit options for undersea engagement of 
uпdersea and -surface targets to either obsel"\'ationfreporting or complctc destruction. Capabllitics to 
support non-fetha( optioos against 5са cootro( targets coold Ье used in conditions short of \\'М {i.c. Phase О 
and Plшse 1 acti\·ities), supporting de-escalation or politicaJ messaging during times ofheightcned 
icnsions. Undersea pJatfom1s ure ideal uscrs of such capa.Ыtities. since tl1eir co\·ert naturc t.'tl.ltanccs tl1c 
\'aluc {lftl1c niJn-lethal attack. pre\'enting anribution Ul\less desired. 

Autonomo~JJnd~rsca Vebiclcs !AUVs) 

ЛUVs. also reГerтed to as unmanned undersea ''ehiclcs {UUVs). is а term used to classify а ' 'ariety of 
\ ct1iclcs 'vhich sbare common attributes: 

• Submerged operations 

• Comшand and Cotttrol (С2) \'ia шаn in tl1e loop is not requircd 

• СараЬ\е of propulsiш' in eлeclltion ()f tash.s 

t\'t: 'l. ~ сап Ье grouP'---d шtо three bmзd classes· 

• Self·propelled 
• 1 :rn ironme11tally -ро'' ered 
• Otl1cr ~~ st..:m 

Sclf-Pгopelle(l AUV Classes 

• F.'\trcmcl) Laгge AUVs: AUVs '''itlt diameters largcr tha11 84~·. Shore or ship launched \Vitll 
sufТicient lшndling facilitics such as craлes. \Vcll d<.."Cks, etc. 

• Large All\'s: AUVs Ьetween 2Г and S<Г Deplo)l.."<l Гrom Dry DecJ... Sltcltcr( DDS) (iпstalled 
hori7.ontnlly on the ЬnckofLOS ANGFCES-class SSNs, VIRGINIЛ-cla.<>s SSNs, or SSGNs), 
VIRGINIA Ра) load ТuЬе (VPT) {87-inch ''ertical tuЬe iп tltc bo'v of Block 111 and latcr 

VIRGINIA-class SSNs). SSGN Payload tuЬes {8?-incl1 vertical tuЬe оп SSGNs). апd \'IRGINIЛ 
Payload Modulc (VPM) (87-inclt \'crtical tubes оп Block V and later VIRGINIЛ-class SSNs. duc 
to enter sel"\'ice around 2025} and appropriatcly сараЫе surfacc ships. n1ese ЛUVs \\'ill rcquire 
appropriate handling cquipment to support stowage, launch and rccovery оп any scaЬome lюst 
platform. Hostiпg in а \'Cr1ical submarinc SSGN. VРТ. VPM tuЬe "ill rcquire а ltandling systcm 
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fike ahe Uu1\·w.;a~ l.au1!1dh :amd ~'el)' MecШmism to suppon 8aunch, RIOg\'~ and stowa,gc. 
~ AU\1s см also Ье ~ or ship Ltwtdaed " ·ith lwtdling equipщe.nL 

• L\laliпm Am·s: AUVs Ьel.utta lcr" cmd 21"" in diametcr. SuЬmarine deplo.yment "~ould -oocur 

fum ~ ~ WЪc:s (21-indt. оа all sullrmuines), fафе ~tuЬes(26-inch оо 

SЕЛ \\fOI...f suЬnwiвes o.-u~·). Vc.Фcal L..amch System tuЬcs(21~ ,•ertially~ iaaooe:ssiЬie 
tuЬes), o.r tЬе VIRGINIA Ud...()U1 Tnшk (30" hatch}. Deployments "'ould нlso oc.cur from 
DDS. Mcdium AU\'s can Ье launched fгош tlte shore ог а surfacc ship апd Ье reco\'cred with 
haлd~ing ~uipmeпt. 

• SmaiiAUVs: дU\rs het\\-ecoJ" and 10" in diametet". Тhc:)· can he~k; altdcapaЫcof 

cmployment from а \'Шiet~·of platforms or е\'еп larger AUVs... Submacine deplo}ment i5 possiЫc 
from the sftips loadablc У' launcher and thc 10"' Trash Oisposal Unit, VIRGINIA I.(Jd--out Trunk 
(30- hаь:Ь)~ ос cxtcmally lo8dcd and launc::Ьed from 6"' couпteщJeaSUre launcЬers ос thc. 
Univernal Modufar Mast (tJMM) receptacle in tf1c sail. Ship deplqyment \VOU1d Ье based оп 

\\'cight, Ьut sttшtt AUVs could Ьс casily launched алd recovcred &om d1e side. SuЬmarines \Vill 

genernlly ~зunch Ьut not reoover AUVs oГthis size. 

Envirnnmentally-po\\·ered AUVs (\\'ave (;liders also classi6ed as Unmanпed Sпrface Vehicles 

IUSVsl) 
• 8uo)"Uncy Glidcrs: Gcncrically tltcsc ЛUVs are small to mcdium sizcd ЛUVs tltat convert 

changes of buoyancy to fmward ntotion via fixcd \vings. This method of pmpulsion is vcry 

limited in its speed capabllit)• although sorne Ьuоуапсу gliders augmenled \\'tth а propellcr may 
Ье сараЬiе of one to t\\'0 knots for а liшited timc pcriod. Po\ver is generally conscf'\'00 for sensor 
payloads and oomnшnicatioos rcquirements \vltich results in ЛUVs \\•itlt cndurnrn:e measured iп 
mon(lts. Most can Ьс launched and reco\•ered fmm а small Ьoat/RHIВ. 

• \Vave Glideгs: Thcsc AUVs consist of а sнrf Ьoard-likc float attactted Ьу а semi-stifТ umbltical 
to а glider severnl mctcrs ooto,,· the surfacc " ·itlt \Vinglets. Опс to t\\"0 knots pmpulsio11 is 
gcпcг.ttcd Ьу wa\·e motion \\ hiclt is con\·crtcd to thn1.c;t Ьу the \Vinglets undcr tl1e "atcr and сап 
Ьс augmented 'vith а propulsor. ln addition to Ьattcries, the top qf float is covered \vith solar cctls 
to rechargc tt1e glidcr bntteries.. Endurnnce for tltcse AUVs are mcasurcd in montlts and 
lransoceanic trdnsits havc Ьееn demonstrntcd. \Vnve gliders nrc sltip and shorc launched 1111d 

recovered. 

Otheг Oeployahle Undersea Scnsor and Contmunicaiiotts Systents: 

• Unattcnded detection systems: Occan acoustic and nnn~acoustic detection systems arc cmplaccd 
Ьottom sensors couplt:d \\'ith а gate\\"a)' communications systents. The sensors detect acoustics 
and.for non.acoustics; duia is collcctcd, processed. nnd analyzed to pro\•ide undersea situational 
a\\'areness. and scrvc as а stop gnp system in deep \Vat~r until а pennarieпt system сап Ьс installed 
or rcstored to service or thc nt.-e.d for acoнstic monitoring of the area expircs. 

• Епегgу replenishmcnt, data management, and communications inf111,."tructurc: Ву 2025 tlte 
operational and technological cha11enges associated \Vith using а systcm to providc cnergy 
replenishmcnt. data management. and communications infrastructure for undersea \'Citicles and 
sensors may Ье рщ;siЬ\е. 
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М ission Pcrfornшncc for AUVs ~ .... I>'Hr.l .11!1~ "·1J J t 1 , ~'1 

То forecast missioпs tltat differing AUV cl~sscs might ~onduct Ьу 20.f5 and r~late tltcm to curreпt and 
fнture submarine mission scts, it \vill Ьс uset~l to distinguisl1 bet\veen а mission and а task to better 
cltaractcrizc cxpcctations for AUV utility in tl1is time framc. Joint doctriпe defines mission!> and tasks as: 

Missiou: 17Je tщ·k, togetlщt· и'itll tl1e pшposi!. t/ш( clearly iнdicates tl1e aC!im1 to he tdken tlnd tlu! 
l'imson tlreJ·e_fore. Source: JP. 3-0 

Task: А c/early tlefinqtl action m· acti1•ity spqcifi~ally assigned to an indi1•idцal Ol' orglmi=lllion 
tlmt must Ье llone as it is imposetl byan appropriate aшlюrity. Source: JP 1 

Тlte key distinction is tlшt, unlike tasks, missions contain tltc elcment of''purposc". Pttrpose is "'lшt liпks 
missions to tactical or operaiiщшl objectives. ln co11trast, tasks are specific actions, sequenc;ed citlter 
alone ог ,,·itlt other tas~s, to accomplisl1 а mission. Esscntially, missions arc а sct of onc ог more tasks 
scqucr1ccd to а common purposc. 

То date, milital)' missions lta\'e bcen assigncd to manned (ог IHШt-iп-tlte-loop) units (e.g., remorely 
piloted aerial \'elticle, marine riПe company, naval combatant). Manned units are сараЬiе ofboth 
executing tltc missioв's «tasks" as \vc\1 as understanding tl1e mission's "purpose". Understandi11g ,J,r·•н" 
"purpose•· is tlte Ьasis for deceпtralizcd С2 offar fonvard opcrating uпits. Sincc coпditions sometimcs 
clшngc from tl1e time tlte mission i~ ordered to \VIten it is executed (especially in \Vartimc), fonvard 
opcratcd mшшсd units arc traincd and expected to apply judgmcnt and decision making-gt~ided Ь) 
mission pLtrpose--to шo~if) task~ wl1cn r1cccs~ry to ncllieve miss!on success. 

l! { ! 'U. . • ' ~1 Ct . tP • ~ • 
Acltic,~ing iпtelligeпt levels of coшprcltcnsion of"purP.QseP·withifi' ~~~s in iltc uiШcrsca \varjfare 
en,·ironment Ьу 2025 \Vill Ье diffic!Jit' givcn thc inltc"Rtfii Ч?'~ltallch~~s: A'utojlorilcfti~ s~~t<:~~_.wittt 
nrganic decision makjng capabllity (and not ju~,t а narro\v rangeiof preprogr:Зmщ~d r~sp~ns<;_s 1о potential 
changcs in operational conditions) \Vill takc time·and dediёated cffq_t1 tb dey~and ~liably 
?emon~tratc. Complctc aLJtonomy_ may not ?evelop liпearly \v!!!юu_t i'lt~:~Ct.Ц~~flfJ ~~.Qji~~~~~~d leaming 
mformщg subsequent steps. Lack111g suffic1cnt scnsors, the P9'ver'lt~tr.Res.to'rщtltlicsc1sensors.and 
onboard inforrnation processing hinders an orgaпi~~jЩЪiЩy'If!?. ~i~~J~~]'P.~~~cH~_ff!fcjiQ9ns outsidc 
tlюsc for \\'lticlt an autonomous system is dcsigncd. Tomitigatё'fttlis sltrirtfall,.an·~ШY.f\vill rc,l) on 
extental commtшicatibns and а manncd command ce-ni~r1dr nбё(c1\vЙbltnc)(ncu-:-пH}entf<fpemtl@al risks 
and potential dclays that tltesc extemal communicatiohs'ёnйiil. 

Лccordingly, ЛUVs \Vill Ье assig11ed specific tasks, Tl1e Na .. :~ ha~~~""~1§.,'\Vit_h'single t~k AlJVs 
capablc of conductiпg operations sucl1 as opcn ocean bathyП1ёiric?c@;Щi~n·iH·.?g,~tof!1~~\!r\i'~y~~·and шiое 
\\·arfarc rclatcd tasks. AUV tasks \Vill improvc overaЩ\:]n_<j~rse1J}i\V,arf~.r~IO!JS\v,I)!P.9Гfo.!Чtar!~~~and 
capabllity; extend tl1e reach oftlte host's orga11ic v.i~ц!l1"t<:t~!щsJi§;\~!1~-,~~g'~§~-.L~j~J~j~,t9-l~A,ect targets 
outsidc its c-urrent rangc of intlucnce~ and, asЛUV c·rг~m~t1~e}anqШ!~~1i!g-r~W.I(ricfi_~Q~·r~~s~)~creasingl) 
racilitatc thc simultaneous execution ofmultiple mis~~ !?Y.o:~~E§ipl~~):~~~ .. alJy4!Jill.uding multi-
mission autonoщy from AUVs. ·н~ 11 r..;. r,.ft-

AUVs will еnаЫе more etlicient undcrsea \varfare op~~!!.Ф1s1,ШYlili~~~~r@§@yiP.~JQf!lliЛ~ ~r 
coopcrativcly enhancing, certain 'tasks perfonned Ьу m~anncdlsubliiari~es. ExiйnplesHiiCiudeal1e 
follo\\·ing: 1 • .1·: . ·&.1 ~ .• 

• AUVs \\•ill provide access to areas that are prollibЩvely e~pens_ive,,tjrr{c,~B~tJ!W,(~~-~r too 
l1azardous to rcacl1 \Vith manncd platforrns. This access \vill'involve:payload delivcfy as \\'ell as 
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scnsor/payload employшcnt оП tlte ЛUУ, including rcal~timc ·long distancc Ovcr.:TJte-Horizon.: 
Targeting iп arcas tlшt cuгrcnt opcrations \Vill not allo\V. 

1 
• A~Ys \vill provide capacity to conduct cost efТectivei importaпt, \\'ell defiпcd _rcpctitive ta!;ks tlшt 

otltcr forces migl1t lшve conducted ог tlшt may not \vaгrant tl1c full attcntioп ofa manrted asset. 
A\JYs \Vill providc greater area coverage, and more persistent CO\'era~e~ than can Ье provided Ьу 
maiшed systems alone. ' ~ 

• ЛUVs \vill addrcss а ctJгrcnt gap iп our C?p~bitity to contro! thc seabed, \\'h!ch '"'ill dcvelop into а 
vital mission uniquc to umnanned LJndersea system:;. As previously discussed, tl1e seabcd has 
rapidly gro\ving ecoпomic and military importaпce. U.S. and allied seabed systems \vill reqLJirc 
monitoring, \VItil~ adversщy seabed systems must Ье detected, surveyed, and ifnecessary. 
attacked. AUVs \vitl reduce tl1e risk to manned platfomts as remote sensoгs Гог missions sucl1 as 
minefield detection. penetгdtion, and neutralit.ation; trip-\vire ог long tcпn signatшc collectioп 
seпsors in rcnюtc higl1 traffic ог \ 'CI)' sltallo\\' \vater areas, апd poteпtially pro\•idc an eleclronic 
warfare/cyber-related payload capabllity. 

• ЛUVs '''ill еп!шпсе submariпc survivaЬi\ity as decoys апd support decep[ioп апd otlter iпflucпce 
opcпJtioп tasks. 

• AUYs \Vi\1 ас[ as а "da[a fusioп" node togetlter to pнll and pu<;lt actionaЫe intetligence to tl1c 
ltands connectiпg uпdersea networks ofthc \\larfigltter and tl1e fleet tactical/opcfatioпs 
commuпicatioп ccnters to eilaьtc morc iпformed decisions. 

• AUVs , .. ·ill address emergiпg LJndcrsca tltrcats i1tcluding advcrsary UJ1ШЗI111Cd "·el\icles, sensors, 
systems. and infrastructure. 

Projectcd AUV Tasks (2025) 

1 п 2025, А UVs 'vill perform tasks in support of US\V missions пеаг or iп areas \VItёre SSNs operate no\\'. 
Tltcy are li~e\y [О operate closer to tl1c bottom and/or deeper tlшп maпned S~N~ сап go апd Ь) 2025 tl1ey 
'''illlikcly opc:ratc fartltcr fonvard tlшп tl1e nшnпed plattorms сап, in slшllo\\•er, denied \Vatcrs. Because 
o!"tltis clшllengiпg operating en .. ·iroпmcnt, far foГ\vard AUYs ,.,;jiJ diffcr from t\юsc that operate Гог 
commcrcial industry, in lюme \\'З[ers or i11 tl1c opcn ocean. Tltey \Vill require longer cпdurance, enlшпccd 
reliaЬility апd survivaЬility, may support multiple taskslsensors, Ье more passive \'ice transmittiпg 
frequently, алd \Vill require increased autonomy to reduce reliaпce оп rcmotc station coпtrol and 
communications пet\vorks (due to [Jte impact оп stcalth). Thes'c attributes аге rcquired for tltese AUYs to 
reacl1 arcas \VIJcrc they "'ill Ьс unsupported Ьу maпncd platfom1s and must pcrform various tasks 
iпcltJdiпg mшшgiпg апd nшiпtainiпg thcir stealth. 

AlJ\' capaЬilitics \Vill Ье driveп Ьу Гour соге clшracteristics: 

• Ertdurancc (hO\\' far апd lю\v fast сап thc AUV go, and ho\v many scnsors пееd to Ье supported) 
• Seпsors/Puyloads (\vltat сап the AUV sense апd сап it intcract) 
• ЛtHonomy ( \vlшt dccisions сап the Л UV make, based оп \vhat it kПO\\·s and ho\v it 

comm un icatcs) 
• Commaпd, Contro\, and Commuпicatioпs 

AUV decision-making limitatioпs \Villlikely coпstrain the aЬility for vehicles iп development to take over 
any missions petformcd Ьу submariпes ог surface ships. lriiproverricnts in A1JV endurance and decisioп­
шaking may cventually reduce stress оп the submarinc forcc in the future. However, therc is also the 
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potential tlшt tl1e eniJЗnced capacity for undcrsea \varfare prov'ided Ьу ALJVs~ cspc~ially far f!'н·\\'ard, 
тпigl1t actually increasc subnщrinc Гоге с structure rcqttirctnents or \varrant tl1c dcsign of а ne\\' class о Г 
sнbmarinc \Vitlt ne\\• interfaces and capabilitics nccded to optimize employment of AUVs. Sнrfacc sl1ip 
missioпs tcnd to focus 011 visiЫc presence and significaпt capacity ог sensors, but AUVs may cventually 
pro,·ide some degree ь1· co,•ert capabllity ro·r surface forces. 

Tl1c tasks that AUVs in 2025 slюuld Ье аЫс to conduct сап Ье cxtrapolatcd from .today's tasks and in 
progress AUV de\•elopment programs: 
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Х: Task Capablc (from sing\e platform/systein) ' 11.1'1 ~1.· ,'j
1•.:.; ~.:~.1' ~···. ~tmrз ~:,\;)'~:1 Фt~.·· 

L: Limited Task СараЬ!е (from single ''el1icli/sqГtiё) 1• 't '-•нit~..JJr> t.J1 ,,.,~, tJ·t~. " ... ,: ~rШ:ii f 1: 
S: Single Task СараЬiе (from single vel1icle/sotйeY - ~\' 1<V.h 1ЗН~ 10\t ~~ ,·,,, '4-•: ~~· /.,. . ... (; : щ 
М: Multiplc Task СараЬiс (from single velti<;leЙofii.e}·' J''' ~ · .•: ,IЩ U'' :.1 f ·~1:'t" i-'..!-1~.: t) ~ 

· ' · 'i~i;нr.; 1 i ·н ~· 1' ~; 1': t 1itu1rr"' '11 
. ' 

/ . .) ,,, ' • :)lt~ •11\ii;:t:" ~ ~li. )ft: l.t' ;; ·{l::lf.O-;~} • 

Lauпc)) and Recoverv of AUVs · •ft • '" 1 ~ ,ti 1r ?r•l'l . ~~·-~..:'l '.~~о .~J'"'IcЧ. lt! 1~ п' ,t<i~i; 
н 1 Iд "'.(1 Ц'\J...r11· , •.. ' .· 1 '(f J ·~~:1· !.>'J'I 

А UVs arc dcsigncd to opcratc in lюme \Vaters пеаr p~'f!.$.~n:9.rfuiJ!.illtJ!~S'Wf.fof§§.S1ieP$!!\2~~ry·:.:v~,iefs апd 
clщkcpoints, ог in f~r foГ\vard contested waters. Deplg)·ёa[~\~Y~~'~tr@.§it~roiij'!ti~И~cllip,Q§it.ion to 
tl1cir prc6 detem1incd operating arcas and tltcn back iofatr~~вx.Cr'Y~PP.Sit.ionf@t.~l1i;:Y,t.~f~fC!i~PБs~~.t~Jшd 
SCUttle. J.auncJ1 and ГССО\'еl)' \ViiJ ОССUГ, at SCa, fro1111l surfacё1'sJЩj or::submi{f.inё~o'i=~fr<frfi'ISilOrё;·< ff:J'\c 
effectiveness of an А UV \Vill frequcntly Ьс directly~li!,tk~qЛ{Qf1J~il~~il~j11fiOiiltipJ~;tf~l$) JtJIТ~f~ 1fgr 
cmployment. ' ·'/ "f $8' . ~1.1 ; <~ .L . . rtn 1 ~r. 

1 t>Пttft~& ~!3· ~}1 ')Ul';; Ц{\'i 
Rcl iаЫе at1d efТective AUV conccpt~ of opcrations 11re ~iry"ЩJ!$veloP.'ёd~t~s(ea~aii'd,Ш~Л!R~19Y' 
Dctaclшtcnt ULJV, , ... l1iclt \Vill inform vel1iclc dcyclorweпt rind'gpernfiбЪ·~ iJЩ.i~Щ2~J>!l§}'v~rk._:·i~ .~cil1g 
dопс i11 parallel \Vith. pursuit of AUV capabllity .• fh_t;li~in( i~ t()~~P.P.<:ih~~.tfet~~fi~<:rit.~!f~)~pi'C?t?typc 
ЛUVs currc11tly ava•laЬie to the Пееt? and to prep~reaЩenч~1f>): ~.~~~~~.~!~lt.ц,~t\VIЩ~ficЩegJm~фc·ncxt 
sc,•cr:tl years. " . rrr rn.s-JI'P · ~ iо.-~;••·т . · · "· -.f!r •. t h 

. .,. •. ·~ ·' ~? . J ... ff 1 . ' 

Tl1crc arc scvcral pltascs i11 an AUV operation tlшt ,viJIЪe ~фP.P,prted ·b)·.t~}11~o~t\p}~troГiii1(~Н}P,;oг 
submarine) andlor shore 'taci 1 ities regard \ess of "'h~r~ t[~y~1!fri~~n~lj~O.•ort~({{'o~r$~ .. a,'~q{t[§.f~!J!1ё.l~de 
(italics indicare .r;/юre~hased components): QiiЬtt# Цbl-фUGi' 1.~ 

"~,, " •• 1 r~ rr~! J ~ ff:. ,::о 'i'trt i;" r n:nHf.~ ·, . · 
Preparation ~ 

• P1·e-Load Certificatiol}: G'ertifie.r; А U11 readiness for Lo(l(/ mul Operatiou~·; и•i/1 gene1·ally Ье 
comluctt!tl Ьу а .slюfe-:based !>;upporl m· ''endOI'jaci/ity. 

• l.пщl: Embarking tl1e А UV for Transport 011tl1e flost Platfimn (ij applicah/e) 
• Transport: Can-ying tl1e ЛUV froin tl1c point о[ loading to tltc launch point to lcverngc llost 

Platfom1 trn11sit апd С2 capabllity. 
• AUV Task Preparation: Mission planning and loadiпg; tltis phase \Vill also includc presortic 

AUV systems ёhecks and \•alidations. 
\ ' 1;' ~ ,., -.. -- -

О pcrat io11s: 
• l~aunclt: То get tl1e AUV from the Host Platfom1 into the \\'ater for operations 

о Prc-launclt cl1ecks \\·'ill verify AUV and lшndling systcm readiness for the \aunclt 
operation, cstaЬJish operational situational a\varencss in tltc launch area and cnsure hoc;t 
platform (and potentially remote С2 node) lineups and readincss postures for lauпcl1. 

о Trdnsitioп ,... \vill physical\y transfer the AUV fi-om а transport posturc to independent or 
remotcly controlled operations in tlte \vater. 

о Post-launch cl1ccks witl involvc final in-\\'ater testing to confirm AUV systcm 
performance to release the AUV оп mission suppoгt·tasking and а likely tumover to а 
remote С2 node (if applicaЬle). 

• Tasking \\'ill include ЛUV operations at sea, \Vith varying, task~depcndent, remote С2 
iпfrastructure (shorc/sltip-based) control as dictated Ьу task priorities, complexity1 duration, 
cnvironmental risks, oper<~.tional sensitivities, responsiveness rcquirements, and intrinsic AUV 
autonomous capahiliti~s. 

• Reportiiig \vill iitclude а spcctrum of options that \Vill Ье task and AUV -dependent. For 
expendaЫc AUVs this may include по reporting or do,vnload, download of data via а net,vork 
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R::нlio 1:-requeпcy, undcrsca сuЫе, scpardtc data InLJic/ve11icle), or а rendezvoLJS " 'itll а Jюst for а 
proxinшtc da\\'nload prior to scuttling. For а recoveraЫe Al)V this \Vill involvc do\vnload via the 
means dcscribcd abovc and/or ufter reco\•ery as 'a minirnum. For а rccovcraЫc AUV, а i1ealtl1 
апd statta5 reporting capaЬility is expccted and protocols to support reporting oftiшe crЩ<;al 
infoпnation \•ia а net\vork is aпticipated . 

• Rccovcry \vill in,oJ,•c getting tl1c AUV from tl1c \Vater back onto а Host PlatГorm (шау not Ьс 
originallщst platfonn), а Reco\•cry Platform, or potentially а slюre recovel) . ~.: • 

о Prc-recovel)· cl1ecks '''ill vcrif:v AUV i11tegrity, aпti-tarпpcring, and cnsurc lш11dling 
systcm readiness for recovery. Лs in launcl1 а lюst platГorm will estaЫislt operational J 

sittшtiqnal a\varcncss and, as app_licaЬic, rcnюtc 02 node readiness postures·for rccovcry. 
6 Trahsitio11 \~i\1 iit\'Oi,тe pl1ysically traпsГefring tl1c AUV from t11c \Vatcr to а transport 

poSLLIГC 011 tl1c J Jost 
о Post-п:covery ciLecks \Vill include testing to confirm AUV integrity, • • r ;.," 1 

sto\vagc/sea\vortltincss, апd tl1c securiпg oflшndliнg equipmcnt. 
о Post sortic proccssing \Vill dcpcnd нроn tl1c task and sortie/mission requiremcnts апd \\'ill 

i sн•olve а spectrum of optioп!> iпcltJdiпg: post missioп dri\·c/data cl1ccks \Vitll notlling 
morc than physica\ or infonnation integrity cl1ecks; direct transfcr of data via а net\vork 
Ьу tl1c lюst \\' itlt no 6nboard processing; use of opticill modem to вncouple fecovel)· frшн 
data traпsfer; ог onboard do\\'пload апd post sortie proccssing! cvaltJation апd 
dissemination. Tl1is last optioп \\'illlikely Ье time cor1sumiпg, rcquirc spccial 
equipmentlprocessing/soft,vare, and persosшel \\'itll special expcrtise or train ing. 

l ntcr·Operatioпs Handling will Ьс uniquc to AUVs сараЫе oГmultiplc sortics from tl1e ltast platform. 
• SeГ\'iciпg \Vill include: 

о Sustuiпiпg actio11s sucl1 as battcry rccharge. rcГucling. апd or rcsllpply. 
о Basic mai11tenance \\'ill include minor% 1-Jost-p\atfonn сараЫе repairs and mаiпtслалсе, 
о Pay\oad change·outs (c.g., differcnt ~eployaЬie payl_oщis ог sensors to support additioпal 

о г diffcring tasking). '"'llich \vil\ Ьё u-ndertaker1 011 the Hбst Platform pfovidcd sufficie11t 
ucccss апd space to enaЬic additional sorti<;s pri~r to traпsport lюme 

• Tl1e11 rccommcnce t\1e applicaЫe prcparatioп to operations cycle described above. 

Post-Operations Handliпg \Vill ~ rcquired after tl1e final recovery from final tasking: 
• Гras1sport to carry the ЛUV from the point ot· Recovel)' to the point ofOfr-Load 
• 0./J-Loacl: tli.\·emharkiпg tlu~ А UJ' fi·om tlю Но.\'/ Platform for follmNm Mainlcmmce or tli.\jю.шl. 

• Mainteшmce 11blcJJ и•i/1 im·ol\•e 1·epair.~ aml refurhi.~lшzcul beyond 1/o.'it Platfonn capabllity, 
mudemizalioп. ог major compone111 clшпge-out tlю/I'equire.s an '"ill/enпediate m"factory Jc,·e/ ·· 
Support Facility and re-certification 

1Ъс most clшllenging responsibllity for ал at sea platГonn is гссО\'СГ)". RecoVCI)' \\'i\1 require 
coordination апd а measure ofnavigational precisio11 to arrnngc n rcndezvous in tl1e same \Vatcr spacc. 
Allo\\'anccs for а primal)' and back up opportuniti~s to aftect а recovel)' \vill Ье standard along \Vitl1 
proccdurcs to allo\\· for contingency recovery in tl1c event ofunmanned system malfunction. Weathcr. 
sca state, and tl1e operational security ofthc rendczvous are generic contingencies that will пссd 
addressing bcforc rccovcry opcrations \Vill Ье countenanced. In some cases inexpcnsivc AUVs may Ье 
expendaЬ!e, negating thc need Гог recovcry. 

Ву 2025, most ЛUV operations \Vill focus оп tasks that directly support tl1e mission perfonnaпce ot· 
deployed forccs operating in opcn oceans or farther foГ\vard. Specifical\y, thc platfonns that lnun(!h and 
rccover thc AUVs \Vill Ьс thc immediate beneficiarie~ oftl1e AUV c~pцbilitic~ i?Y IJcing the initial 
rccipicnts ofthc dnta col\cctcd. Thc operational nature ofthc platfonns or facilitics \Vill impact AUV 
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opcrations. Yqr tl!i~ rcason, certain platГon11s or faci\iti~l~il(iiti1~ins~i~.c~jt?1:ff>ecific operating ~reas ог 
opcrational profiles. :IO!,J.t';f•! 1 *-' Jfti.~ J - ' 

• -~t ri1 PtiJI" !' ~ • t; ,, • :• li .Ji)ll Jt; ,•щ~'1'JiJ ~JAjl. J u:-ntt [i'T<' 1 •1 ,· • 

Slшrc Launclt 
AdYantages: l~auncl1iпg an AUV dircctly iпto an opcгatiomil statLisjjrб"pi ~·.s!lo·rc tacility 'vill not burdcn а 
1шшпеd platfqrm \vith . а support го\ е Гог AUV QPeril!i<i.Q~f TЩШ~.[qJ}i~1ft~~~onitoring equipment and ' 
personncl ncce?sary to get tl1c AUV into tl1e \Vaterar~t~cittq~l}~trainё~!PY~~..!iЦ[orm limitations; therefore ;11 

tl1c Al)V sizc and pesign аге not constrnined Ьу ho~t'f~)il~@ ~1-t~fl,JШ~i§:tions, providing capability :·<" 
for sigпificantly larger :ЛUV§ ~nd therefore substantiaЩJзylбa&capa.fity~~~- Щ}durance. Once the AUV ·fl 

is Jauпc!Jed, postмlauncl1 c11ecks сап Ье easily obseivegJE~iJP.ort p~Jt'].§.l ~пd any issues сап Ье 
resolv~!l \Vitlн~ut n~cc~~arily having to recover tltc ~I.JYt;.illh·c Q!iJY фQ~i!J!:(~eliicle during .slюre-bascd 
launclt ог recovery operations is tlte ЛUV itsetr. Shore~15aseCJ launchiis'IeSS'fsusceptil.ile to atмs·ca \Vcatlter 
or opcrationally related conditions and lta7.ards. 11 aiS'QJШ!PlJб.!J§~-~бfвn~®.l~glt dcпsity cnergy sources 
ar1d prop~Ision systems. iHw .uщ~ ' ' ·~11t f · 

nщ iГ ·U !~'··_ ., -- .. . ii 
Disad"'antages: S\юre laLmclt \\'i 11 reqLJire days ог week1Iofjtrarisit_lf,or, tlie ~·Щ~ to entcr its operating агеа. 
Tl1is transit penalty \Vill place а substantial energy_, aLJtoщ~.ll})\'~~~JfeliA~Щly lJшden on tlte ~lJ V above 
and ()cyond \'>'lшt is пccdcd to accomplisl1 the assignc:;q_t_a~k!9Гt~§\.;_~_.T11I~J~fu~~it penalty \Vill also apply 
at шtу poiпt tl1c ALJV пeeds to Ьс reclшrged~ serviced;,liave pay!Q"'(dsTfestoc~e-d (sce lnter-Opcrations 
Haпdliпg, аЬо\'е). Tlte AUV support team must rely 9IЩl.~tori~ai·9ata Д)r)Jie.''operating area' to prepare 
tl1c AUV for operations, as they \Vill not kno\\' tltc ~pccit]c conЩii9!{s б~9.S.!l!~.ЛUV arrives in tl1e 
operating area". G.9mmand and ~ontrol for sho~мlaun~O'~M·U~ffil\vtllJ~~;Qen~Jiy involve а renюte ground 
station and long range communications. Any upda!~foi=faiLefiЩ§~iio }iS{ta~~ing that rcquires toucl1 
maiпtenarJce or m;щ~,tgemcnt oftl1e AUV will not Ье pQ.~ii5Je ~y_!Щ,_~~~7etumjug to а recovc•y platrorrn ог ~ 
slюre facility'. Extremcly l".arge AUVs, ir disaьteq a~~sё.,З,.,,.,:iJ!Ipre·Sёnt•significant rccovcry and retrieval 
clшllenges. 

~ l м ··r,JH. • tJ·- rlo'l J•, .• нr~, · h t 1 

Sl1ip Jaunch 
Ad\•antagcs: Surrace platforms сап laчnclt an9 support AUVs inopen ocean areas and nearer to far 
ГоГ\\ ard opёrating areas- tlшn а shore Jaunched AUV, sltriпking the transit penalty iпcurred. Surtac~ 

platlbгщs Jщ,·с largc dccks and sнfficieлt stqrage spaces to support AUV сшрlоушспt, \\'it11 somc \\'ciglн 
:шd , ·olume limitations on tlte AUV dcsign. Surrace ship cre,vs possess significant experience employing 
off Ьоагd assets sucl1 as small boats and ltelicoptcrs. Duriпg AUV lauпcl1 and operntions, thc lюst 
platrorm and tl1e vel1icle \vill operate in difТerent watcr strata. miniшizing tlн~ possibllity or mutual 
intcrfcrence cxccpt at the point oflaнnch and rccovel)'. SurГace sltips аге сараЫе of pcrsistent С2 of tl1c 
AlJV \VI1cn necessary, reducing tl1c autonomy burden fgr some specif'ic ta~ks. Surface ship cei1ific_atioп 
of AUV energy options (~.g. fuel ccJI.: liфi_um batter)') ''.'Ould Ье J~ss dit1icult than submarine 
certification. Finally~ Л UVs 'vill provide some covcrt onъoard capaЬil ity for surface ships. For largc 
Ьottom mountcd sensor packages tlшt should Ье dcploycd in f1 coпtrolled fasltion, surfacc sllips \vill 
provide the only capaЬility to do this in 2025: 

Disadvantages: 
Surtacc $\tips \vill he clшllcngc;d to conceal AUV laшtcl1, recovel)', ог seaЬed systcm installation activ.ity 
Гаг ГoГ\vard. Some standoff distancc \Vi\1 Ье required, so а degree oftransit penalty \Vill rcmain for AUVs, 
\\' ith subsequent impact on energy, ЗLitonomy~ and reliaЬility in AUV design and performancc. 
Depending on the trnnsit range penalry and the enduгance ofthc AtJV, impacts to host platform mission 
tasking Пexibllity to pcfiodically service· tne AUV аfё fоrеsёёаЬiё. As \vith а shofc launch. а surГace 
platfonn will not knO\\' the specific opcrating area conditions for the AUV at time of launch, but may Ье 
аЫс to leverage tactical databases and availaЫe nеаг realмt_ime en\'ironmental reports to support· mission 
p\anning. 2025 AUV tasking is expected to focus on Ьclo\v water sensing and engagement, \vhich does 
not traditiOitally support key surfacc '"'arfare missions; this is cxpcctcd to cl1ange Jater on. The ke~ 
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intert'hcc lirnitations Гог tl1e AUV desig11 \Vill Ье weighL and voltrme. Tlte dry \\'eigltt \\'ill ЬС mбrc 
clшllcnging Гог surГace sltips to deal \vith during topside and over tlte side handling evolutions. J_atJncl\ 
and recovery in sigпificant sea statc presents additional challenges or limits to tl1e operatioпal envelope. 

Submaгine Jaunch 
Advantages: Submarinc C!Тiployment of AUVs \Vill bcnctit frqm фс si.Jbmarinc cre\v~s en\tanced 
understanding of the undeГ\\'atcr operating cnvironment авd cxpertise with cov~rt US\\1 missioпs. 
Submarincs ;,,,jJJ Ье Ьetter positioned to conceal the launclt, employment, and recovery of AUVs, cnabliпg 
cnd-to-end stealth .for tar foГ\\'ard AUV tasks. AUVs \vilkonduct tasks in support оГkеу US\V missions. 
sucl1 as ISR, Subsea WагГаг~, ASu\V, ЕММ\\', апd Offensivc Mi11ing. Most importantly. tl1e strbmarir1c 
\vill ernploy tlte AUV Гаг foГ\\'ard~ 111iвirпizc the trш1sit penalty, еnаЫе operatioпs \\'itll ап operator iп-tlle­
loop, and cnsure that AUV autoвomy, energy, and reliaЬility are primarily focused оп task 
accorпplisltmcnt as opposed to transit safety a11d security. Siпcc tl1c AUV will cxpcnd significantly тоге 
of" its availablc ~ttcrgy 011 tl1c task, tltc submarittc \Villlшve tl1e ЛcxiЬi1ity and sufficicnt time to conduct 
otl1er missioлs and tasking. Tltis arraпgcщent '''ill inaximize tlle number ot· AUV sorties and Jeverc1ge tl1e 
operational cxperience of"tl1c submarine crc\V to considcr optimizing ЛUV perforrnance for tltc cxpccted 
task, ог to support rapid retasking far foГ\vard. 

Disad\•antages: Subrnarine operational tin1c is in ltigh demaпd and Л UV related tasking \Vill need to Ьс ' 
rнadc efficient ~nougl1 to allo\v for the execution о Г tllis mission '''itlюut overly burdening tl1e cre\\ 's 
abllity to coпduct otltcr lligl1 priority misf>ions. Dcpcnding upon tltc task to Ьс conducted, Ьу 2025 tl1is 
"illlikely still involve special equipment installs~ dedicated tr.1ining, and а cadre of specialists to 
attgntcnt tl1c submarinc cre\v. As developmcnt CQntinucs, system r'cliaЬility and effici~;ncy improvcs in 
thc future tl1ese operatioпs \Vill becotne routine and а core capability oft!Je'for~;e. Submarine recoVCГ) 
prescnts tl1c nюst challengiпg•componeпt for ЛUV employment. 1\vo ''ellicles '''ill qpcrate ir1 tl1c same 
\Vaterspace, \Vitll tl1c rnanncd platforrn rccovcring tl1c ttnmanned platГonn. Morc so tlшn \Vitll sL!rfacc sl1ip 
cmployment, interface limitations \\'illlead to AUV design timitations; in tl1e case ofthe submarinc and а 
\Vaterbome \auncl1 авd rccO\'cry proccss, tltc yolumc ()ftlle AUV \\'ill Ьс а morc critical factortll<JП th~ 
" ·eigltt. Whilc less than thc otlter launcl1 бptions, offЬбai'd remote Command, Control, and 
CommutJications (СЗ) \Villstill Ье needed depending upon tl1e AtJV task. Unless thc task is ofltigh 
cnough_ priority to demand dedicated submarine oveГ\\'Зtch and С2 support, the submarine " ' ill generally 
поt support С2 Гог the AUV during conducL of its task. 

AUV lnYcntoгv-Rcguiгcmcnts 

Tl1c specilic AUV jnv~ntory requirements in 20~5 arc not nccurцtcly kno\\'n in 2016. Analysis bascd оп 
capabitity gaps and the potential for ЛUVs to provide tl1e rnost cost effective material solution to tiJcst: 
gaps \\·il\ Ье required to propcrly detennine AUV in,·cntol)' requirements in 2025. Thcsc rcquirements 
\vill Ьс driven Ьу availaЬie ЛUV capaЬilitics and AUV lюst platform lшndling capaЬilities. Tlterc arc 
teclmologies availaЬJe to tltc U.S. Navy today. Near-tenn insertion ofsmall and medium sized ЛUVs 
should Ье tlte focus \\'itllin tlte next onc to fivc ycars. Lessons leamed fi-om those efforts "'illl1elp 
generate and expand capaЬility into tlte Large and Extremcly Largc vehicles Ьeyond the near term. That 
progress will hclp qetennine the inventory requirements of2025 and Ьeyond. Adversary efforts in thc 
maritimc domain, especially undersea, \Vill also inform the 2025 AUV inventory requirements. Finally, 
tlte ne\\•ly establisheq Deputy Лssistant Sccrctary oftl1e Na\')' for Unmanned Systems \Vill Ьс. lcading the 
etl'ort to dcvelop а comprchensive, Unmanned Systems roadmap strutcgy during~O 16, рег direction from 
tltc Sccrctary oftltc Navy. This \vill Ье the first Departmcnt-wide Unmanned Sy"stems roadmap stratcgy, 
and \Vill help to inform Lhe Navy of futurc inventory requirements and investment dccisions. 
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One l..ey dгiver for far foГ\vard AtJV requircmcnts \vill Ье tl1e 25 pcrccnt decreasc in SSN fогсе structurc 
O\'er tl1e ncxt fiftccn years. Submarines \villlшvc morc options Гог missio11 cxccution \VIien tliey cmploy 
AUVs апd far fo~>vard AUVs are most cffcctive \VI1e11 thcy arc employcd from submarines. 0\•сг tl1e next 
tcl1 ycars, tl1c SSN force \Vill drop Ьу SС\'СП SSNs (-13 perccnt). Jn the fivc years after 2025, si;\: 
additional SSNs \vill rctire (to а IO\\' of 41 SSNs), as \\'ell as all four SSGNs and thrce SSBNs \\'ithout 
replacement. Tbls sнbstantial decreasc in prcsence С!_Пd capaЬility \vill occur \vhile tl1cre is incrcasing 
necd for undersca prescnce and \varfig\1ting. Tl1e Large Displacemcnt Unmanncd Undersea Vcllicle 
(LDUUV) program is beiпg dcvcloped to ofrset this submarinc gap, and the projected 2025 I~DUUV 
in,·entory is t\\·e)\'C systcms. 

SSNs are highly leveraged multi-mission platforms '''ith cxperienced cre\\s and leadcrship. Еvеп \Vith 
tl1c nюst optimistic capaЬility and регГоmщпсс projcctions, no forcc size of AUVs \vi\1 Ье аЫс to rcplacc 
SSN force structure in 2025. Ho\vcvcr, Гаг fo~>vard AUVs \vill Ье аЬiе to improvc tl1e perfomнmce ot'tltc 
availaЫc SSNs iп pcacetimc апd \Vctrtime to mitigatc reduccd SSN force sizc. Submarines \vi\1 dcliver 
AUVs to tl1cir opcrating areas, шaximizing veiJiclc energy for tl1c missions \vitl1 minimal transir pcnalty 
<md tl1c additiorщl costs iп po\\·er, reliaЬility, and СЗ tlщt \vould otl\cr\visc need to Ьс providcd. 
Submurine crc\v t:Xperieпcc and insights rcgardiпg tl1e AUV operating environmcnt \vill Ьс depended 
uроп to make tl1c пeccssЗJ)' iп-situ judgments needcd to deploy, delay, modify ог curtail AUV rclatcd 
opeпttions. Developing and fielding far fol"\\'ard AUVs сараЬiс ofconducting tasks tlшt support SSN 
rnissюns is one ofthe chicf prioritics oftl1c Navy's plan Гог futurc undcr.sca capaЬilities. 

Conclusion 

AUVs arc а kcy componer\t oft\1e Navy's effort to improvc апd ехрапd undersca superiority. Tltesc 
tmmanned vehicles \Vill Ье ablc to opcratc indcpendently from or in cooperation \Vit/1 manncd velticlcs, 
conducting tasks in strppott ofmaritimc missions such as lntelligence, Surveillancc, nnd Rcconnaissancc, 
Scabed \Varfare, and Deccption. Tltis e:xpansion of trndersea strperiority \Vi\1 also rcly upon fixcd 
undersca sensors and systems as ,,·cll, \\'l1icl1 providc similar be11efits in spccific geographic locations. 
AUVc; and undersea fixcd systems \vi/1 operate \\'}\ere manned submarines and ships can't or shouldn't. 

Dozens of AtJVs агс conducting sca sensing and mine countcrmeaыtre tasks today \Vith lшmaп-in-tllc· 
loop supcrvisioп. Dcvelopmental \vork to ехр:шd AtJV endurance, autonoюy, and scnsor/payload 
capabllity \Vill evcntually enaЬie AtJVs to operate for days or \\'eeks \vith minimall1uman interdctioJJ 
nceded to ensure succcssful task completion. Bcyond thc increascd indepcndencc, this evolution will also 
allo\v ЛUVs to expand into Гаг fo~>vard operatiuns and iпcrcase tl1c number о Г tasks tl1at can Ье 
performed. 

\Vhilc nominul forcc structure requircments for 2025 cannot Ье dctermincd yct, thc Navy is committed to 
gro\ving both the size and composition oftl1e AUV force. Navy surface sllips and submarines агс nшlti­
rnission сараЫс, flexiЬic, and crc,ved Ьу trained and nюtivated sailors; AUVs and undersca systems \Vill 

not Ье аЬiс to rcplace Navy forcc structure in tl1c ГогсsееаЫе future. In the near-term, AUVs present а 
critical opportunity incrcase undersea superiority and create valuaЬie offsets against advcrsary efТorts. 
СараЫс AUVs, efТectively employed Ьу cxperienccd \varfightcrs to conduct tasks critical to mission 
sнccess, \\•i\1 enhance platform performancc and increasc the Navy• s area of regard, reacl1, and influencc. 
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