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MESSAGE FROM LEADERSHIP
The threats facing our nation today are not only different; they are evolving more rapidly than at any
WLPHLQKLVWRU\6LPLODUO\WKHWHFKQRORJLHVDYDLODEOHWRZDUͤJKWHUVDURXQGWKHZRUOGDUHDGYDQFLQJ
faster than ever and much of this innovation is originating outside of the defense sector. These are the
fundamental attributes of today’s world that the Navy and Marine Corps will transform into advantages
for our nation’s security. We will do this by synthesizing the intersections of Unmanned Systems,
$UWLͤFLDO,QWHOOLJHQFHDQG$XWRQRP\LQWRDIXWXUHHQDEOHGE\,QWHOOLJHQW$XWRQRPRXV6\VWHPV ,$6 
7KHSULPDU\FKDOOHQJHLQUHDOL]LQJWKLVIXWXUHOLHVQRWRQO\ZLWKVFLHQWLͤFGLVFRYHU\DQGWHFKQRORJ\
invention, but it equally involves accelerating the development, operationalization, and adoption of
HPHUJLQJWHFKQRORJLHVLQWR,$6HQDEOHGZDUͤJKWLQJFDSDELOLWLHV
7RUHDOL]HWKLVIXWXUHZHFKDUWHUHGWKH1DYDO(QWHUSULVHWRGHYHORSWKLVQDYDO6 76WUDWHJ\IRU,$6DQG
WRIROORZLWZLWKWKHFRPSDQLRQ,$66WUDWHJ\([HFXWLRQ3ODQ7KH6WUDWHJ\VHWVWKH1DYDO,$69LVLRQ
provides the strategic investment framework; and guides coherence to accelerate development,
RSHUDWLRQDOL]DWLRQDQGDGRSWLRQ7KH([HFXWLRQ3ODQLVDOLYLQJGRFXPHQWWKDWSURYLGHVWKHDFWLRQDEOH
and measurable steps the Enterprise must accomplish, and it assigns accountability, responsibility, and
metrics for success.
7KHVHWZRGRFXPHQWV̱WKH6WUDWHJ\DQG([HFXWLRQ3ODQ̱DUHGHVLJQHGWRJXLGHWKHHQWLUH1DYDO
Enterprise: Military and civilians across government, industry, and academia. They guide our leaders
as they make resource investment and divestment decisions; our development and procurement
ZRUNIRUFHDVWKH\VHHNFRRUGLQDWLRQDQGOHYHUDJHLQWKHLUHIIRUWVDQGRXU:DUͤJKWHUVDVWKH\HQYLVLRQ
IXWXUHQDYDOLPSDFWDFKLHYHGWKURXJKLQWHJUDWLRQRI,$6DFURVVRXUIRUFHVWUXFWXUH6XFFHVVRIWKLV
6WUDWHJ\UHTXLUHVOHDGHUVKLS̵VRQJRLQJFRPPLWPHQWWRVXVWDLQIRFXVDQGHPSKDVLVRQH[HFXWLRQ
7LPHLVFULWLFDOLIZHDUHWRLPSDFWWKHGLUHFWLRQRIWKHVWFHQWXU\1DYDO3RZHUZLOOEHSDUDPRXQWLQ
WKLVFHQWXU\DQG,$6ZLOOEHFRPHDFRUQHUVWRQHRIIXWXUH1DYDO3RZHU

Joan L. Johnson

Lorin C. Selby

Deputy Assistant Secretary of the Navy, Research,
Development, Test and Evaluation

Chief of Naval Research
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INTELLIGENT AUTONOMOUS SYSTEMS STRATEGY

THE IMPERATIVE
WHY WE MUST ADAPT

“It is not the strongest nor the most intelligent that
survives; it is the one that is the most adaptable to change.”
—Principle of Darwinism

“America is not prepared to defend or compete in the AI era.”
—1DWLRQDO6HFXULW\&RPPLVVLRQRQ$UWLͤFLDO,QWHOOLJHQFH
March 2021

WHY ARE WE NOT PREPARED?
$PHULFD̵V1DY\0DULQH&RUSVDQG-RLQW)RUFHVKDYHEHHQJOREDOO\GRPLQDQWVLQFH:RUOG:DU,,DQGWKH
institutions generating this maritime and joint power have continued to improve. However, the world has
profoundly changed around us.

WHAT HAS CHANGED?
The Threat

• A peer rival is eclipsing us in raw capacity.
• Kinetic, information, and Gray Zone warfare are
disruptively changing worldwide.

Technology

• The rate of technological innovation has
DFFHOHUDWHGVLJQLͤFDQWO\

• ,QQRYDWLRQHSLFHQWHUVKDYHVKLIWHGJOREDOO\
from defense to commercial.

These interconnected and rapidly accelerating shifts in threat and technology are the underlying forces
QHFHVVLWDWLQJWKH'HSDUWPHQWRIWKH1DY\ 'R1 WRIXQGDPHQWDOO\UHGHVLJQWKHMRXUQH\IURP6FLHQFHDQG
7HFKQRORJ\ 6 7 WRDGRSWLRQRIZDUͤJKWLQJFDSDELOLW\
,QWKLVQHZHUDZHPXVWGUDVWLFDOO\LPSURYHWKHZD\ZHGHYHORSRSHUDWLRQDOL]HDQGDGRSWGLVUXSWLYH
capabilities based on rapidly emerging technologies. This must be coupled with an equivalent acceleration
RIWKHUDWHDWZKLFKZHHYROYHWKHZD\ZHͤJKWEDVHGRQWKHVHUDSLGO\HYROYLQJFDSDELOLWLHV7KLV
IRXQGDWLRQDOVKLIWLQIRFXVDLPHGDWGLVUXSWLYHFDSDELOLWLHVDQGZDUͤJKWLQJDSSURDFKHVPXVWEHEDODQFHG
DJDLQVWVKDUSHQLQJRXUIRFXVRQUDSLGO\LPSURYLQJWKHVXEVHWRIH[LVWLQJSURYHQFDSDELOLWLHVWKDWZLOO
matter most in the decades to come.
0DVWHULQJWKHVHWZRIRFLDWDSDFHDQGVFDOHWKDWRXWVWULSRXUDGYHUVDULHVLVWKHVSHFLͤFFKDOOHQJHRIWKH
$,HUD7KLVLVWKHFKDOOHQJHIRUZKLFKZHDUHQRWFXUUHQWO\SUHSDUHG5LVLQJWRWKLVFKDOOHQJHLVRXUFKDUJH

Case Study
In the fall of 2020, Azerbaijan decisively defeated Armenia in a 44-day conflict. Despite both sides’
PRGHUQDLUGHIHQVHVSUHFOXGLQJWUDGLWLRQDO PDQQHG DLUFRPEDW$]HUEDLMDQLHPSOR\HGVXSHULRU
XQPDQQHGDLUV\VWHPV 8$6 LQPXOWLSOHZD\V.LQHWLFDOO\WKH\XVHG8$6DVWDUJHWLQJDVVHWVIRU
ORLWHULQJPXQLWLRQVDQGZHDSRQL]HG8$6WRGLUHFWO\VWULNHWDQNVUDGDUVHWF,QWKH,QIRUPDWLRQ:DUIDUH
GRPDLQ8$6OLYHVWUHDPHGIRRWDJHRI$UPHQLDQORVVHVHQDEOHGYLUDOYLGHRVRQVRFLDOPHGLDDQG
VXSSRUWHGDGHYDVWDWLQJSURSDJDQGDFDPSDLJQ:KLOH8$6ZHUHQRWWKHVROHFRQWULEXWRUWRWKHRYHUDOO
GHFLVLYHYLFWRU\WKLV\HWDJDLQLOOXVWUDWHVWKHKLJKO\GLVUXSWLYHSRWHQWLDORIXQPDQQHGV\VWHPV̱DQG
VLJQDOVZKDWWKHIXWXUHSRWHQWLDOO\KROGVDVWKHVHXQPDQQHGV\VWHPVEHFRPH,$6
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“A problem well-stated is
a problem half solved.”

THE NAVAL RESPONSE
WHAT THE ENTERPRISE MUST DO

̱&KDUOHV.HWWHULQJ

3UHYDLOLQJLQWKH,$6FRPSHWLWLRQUHTXLUHVXVWRPRYHUDSLGO\DQGIRFXVRQWKHPRVWLPSDFWIXORXWFRPHV
Accordingly, DoN leadership chartered this strategy to meet three objectives:

IAS S&T STRATEGY OBJECTIVES
IAS STRATEGY OBJECTIVES
Set the
1DYDO,$6
9LVLRQ

3URYLGHWKH,QYHVWPHQW
Management framework
for funding, workforce
and infrastructure

Guide coherence to
accelerate development,
operationalization,
and adoption

IAS STRATEGY FOCUS AREAS
CAPABILITIES

PEOPLE & PROCESSES

WHY WILL IAS MATTER?

PARTNERSHIPS

WHAT IS IAS?

Recent conflicts are proving that smaller asymmetric
forces can decisively dominate larger forces
traditionally thought to be superior.

Key IAS-enabled advantages we seek:
• Smaller, more numerous, and distributed capabilities

as a complement to larger, more powerful, and proven
capabilities
• ,QWHOOLJHQWPDFKLQHVWKDWFDQDGDSWLQXQVWUXFWXUHG
environments, at machine speed, and given
overwhelming data…and are attritable when
necessary
• Decision superiority achieved through ubiquitous and
persistent data collection, situational understanding
DWWKHHGJHDQGVXSSRUWWRDUREXVW,QIRUPDWLRQ
Warfare capability

AI

UxS

IAS
AUTONOMY
,$6LVWKHFRQIOXHQFHRIAutonomy
with Unmanned Systems (UxS)
and $UWLͤFLDO,QWHOOLJHQFH $,

WHY WE WILL SUCCEED
:KLOHWKHUHLVPXFKZRUNWREHGRQHWKLVGHFDGHWKH'R1LVZHOOSRVLWLRQHGIRUVXFFHVVLIZHDFWQRZ
$FKLHYLQJWKH,$6HQDEOHGIXWXUHUHTXLUHVFRQWLQXRXVDQGGLVUXSWLYHLQQRYDWLRQDEURDGFROODERUDWLYH
HFRV\VWHPDQGDYLEUDQWVFLHQWLͤFFRPPXQLW\7KHVHDUHWKHKDOOPDUNWUDLWVRIIUHHVRFLHW\7KH\DUHWKH
FRPSHWLWLYHDGYDQWDJHZHZLOOH[SORLWWRVXFFHHG
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WHAT WE
MUST DO
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THE ENVISIONED FUTURE

"The only way of discovering the limits of the possible
is to venture a little way past them into the impossible."

WHAT WE SEEK TO ACHIEVE

̱$UWKXU&&ODUNH̵VQG/DZ

7KLV6WUDWHJ\VHHNVERWKGLVUXSWLYHDQGHYROXWLRQDU\FKDQJHWRWKHZD\ZHͤJKW7KHVHFKDQJHVDUHJXLGHG
E\WKH1DYDO,$69LVLRQDQGHQYLVLRQHGYLDPXOWLSOHLQQRYDWLYH\HWUHDOLVWLFGHVFULSWLRQVRIIXWXUH1DYDO
3RZHUWKDWZLOOEHSRVVLEOHRQFHWKH9LVLRQLVDFKLHYHG

THE NAVAL IAS VISION
726($0/(66/<,17(*5$7(,$6$675867('0(0%(562)7+(1$9$/(17(535,6(
The Naval Enterprise includes every Sailor and Marine combined with everyone supporting them across
government, industry, and academia. This Enterprise is our most valuable asset, and we must leverage its
EROGQHVVDQGFUHDWLYLW\WRUHDOL]HWKH9LVLRQ
To illustrate and amplify this vision, the Naval Enterprise developed a family of Envisioned Futures. These
(QYLVLRQHG)XWXUHVDGGUHVVWKHVSHFWUXPRIWKUHDWVWKHDWHUVZDUͤJKWLQJDQGPLVVLRQDUHDV7KH\LOOXPLQDWH
DIXWXUHZKHUH,$6HQDEOHVIXQGDPHQWDOO\QHZFDSDELOLWLHVH[SDQGVPXOWLGRPDLQFDSDELOLWLHVDQGHQKDQFHV
H[LVWLQJFDSDELOLWLHV
&ULWLFDOWRDFKLHYLQJWKLV9LVLRQLVUHFRJQL]LQJWKHWHPSRUDOQDWXUHRIDGYDQFHPHQWV6PDOOWDFWLFDOVWHSV
FDQHQKDQFHWKHLQWHOOLJHQFHRIH[LVWLQJFDSDELOLWLHVZKLOHEROGVWUDWHJLFFRPPLWPHQWVFDQVLPXOWDQHRXVO\
drive a fundamentally new future. This strategy focuses on both. Of equal criticality is the spectrum of
KXPDQPDFKLQHLQWHUGHSHQGHQFHHQDEOHGE\WUXVWDQGWKHVSHFWUXPRI-RLQWDQG$OOLHGLQWHURSHUDELOLW\
DQGLQWHUFKDQJHDELOLW\7KHVHVSHFWUDUHSUHVHQWWKHEURDGHUV\VWHPVRIZKLFK,$6DUHDSDUW7KRXJKWIXO
FRQVLGHUDWLRQPXVWEHJLYHQWRKRZWKHFRQWULEXWLRQVRI,$6PD\HYROYHDQGH[SDQGRYHUWLPH
The Naval Enterprise has articulated over 100 Envisioned Futures to date. Many more remain to be
GLVFRYHUHGDQGVL[DUHSUHVHQWHGKHUHLQDEEUHYLDWHGIRUP
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ENABLE FUNDAMENTALLY NEW CAPABILITIES
Sw
Swarming
and counter-swarming—7KH:DUͤJKWHUHPSOR\VLQWHOOLJHQW
DQ
DQGVHOIPDQDJLQJVZDUPVRIWDLORUHGXQPDQQHGV\VWHPVIRU
bo
both offensive and defensive capabilities. Autonomously deployed
se
sensors, enablers, and effectors provide both increased capacity
against enemy targets and reduced risk from enemy unmanned
ag
systems and swarm tactics.
sy
Battlespace expansion, clarity, and precision—7KH:DUͤJKWHU̵V
Ba
HPSOR\PHQWRI,$6SURGXFHVDZLGHUPRUHSHQHWUDWLQJDQGPRUH
HP
VXUJLFDOYLHZRIEDWWOHVSDFHDFWLYLWLHV,QWHOOLJHQWLQIRUPDWLRQ
VX
processing at the tactical edge enhances this view, enabling more
pr
timely, informed, and precise decisions.

EXPAND MULTI-DOMAIN CAPABILITIES
Intelligent Security—,$6VHUYHVWKH:DUͤJKWHUDVSDUWRIDQLQWHJUDWHG
In
F\EHUSK\VLFDOV\VWHP7KH\IXUQLVKSK\VLFDOVHFXULW\DFURVVDLU
F\
surface, undersea, and land domains for facilities, ports, and mobile
su
assets, while providing cover, active protection, and timely alerts.
as
6LPXOWDQHRXVO\WKH\SURYLGHUHDOWLPHF\EHUPRQLWRULQJDQGGHIHQVH
6L
through their connection to the digital network.
th
Distributed and persistent sensors—7KH:DUͤJKWHUGHSHQGVXSRQ,$6
Di
for ubiquitous, continuous, and intelligent situational awareness across
fo
all domains including comprehensive environmental characterization,
al
ELRORJLFVGHWHFWLRQUHDOWLPHDQGSUHGLFWLYHEDWWOHVSDFHFRQGLWLRQV
EL

ENHANCE EXISTING CAPABILITIES
Personalized, targeted, on-demand, relevant training—,$6DUH
Pe
LQGLYLGXDOL]HGIRUHDFK:DUͤJKWHUSURYLGLQJHGXFDWLRQDQGWUDLQLQJ
LQ
that accounts for performance, learning style, preferences, and abilities
th
as well as administrative support throughout the duration of service.
Supporting sea control and sea denial—,$6FRPSOHPHQWVDQG
Su
VWUHQJWKHQVIRUZDUGRSHUDWLRQVLQFOXGLQJNLOOFKDLQH[HFXWLRQDVZHOO
VW
DVORJLVWLFVVXVWDLQPHQWG\QDPLFUHFRQͤJXUDWLRQVQRQFRPEDW
DV
KXPDQLWDULDQDVVLVWDQFHHWF7KLVRFFXUVYLDDIDPLO\RISODWIRUP
KX
LQGHSHQGHQWH[SHGLWLRQDU\,$6FDSDEOHRIRSHUDWLQJDWPDFKLQH
LQ
speed, on big data, and in trusted roles that support offensive and
sp
defensive missions.
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STRATEGIC GOALS
WHAT WE MUST DO TO ACHIEVE THE VISION

“We tend to overestimate the effect
of a technology in the short run and
underestimate the effect in the long run.”
̱$PDUD̵V/DZ

1LQH6WUDWHJLF*RDOVDUHV\QWKHVL]HGIURPWKH9LVLRQ7KH\DUHFDWHJRUL]HGE\Capabilities, People & Processes,
and Partnerships,QGLYLGXDOO\WKHVHJRDOVDGGUHVVFULWLFDOORQJWHUPFKDOOHQJHVDQGZLOOWDNHWLPHWRDFKLHYH
7RJHWKHUWKH\GHͤQHWKHFRPSUHKHQVLYHRXWFRPHVWKDWRQFHDFKLHYHGZLOOIXOO\UHDOL]HWKH,$69LVLRQ
The IAS Strategy Execution3ODQSURYLGHVWKHDFWLRQDEOH/LQHVRI([HFXWLRQ /2(V UHTXLUHGWRDFKLHYHHDFK
Strategic Goal. For every Strategic Goal, there are multiple LOEs, and they will be attacked over time in
SULRULW\RUGHU(DFK/2(FRQWDLQVVKRUWWHUPDQGPHDVXUDEOHREMHFWLYHVGHWDLOVWKHDSSURDFKIRUUHDOL]LQJ
each objective, and includes assignments of accountability and responsibility.

STRATEGIC GOALS
1. Create superiority in peacetime and wartime operations using evolutionary
to disruptive IAS
2. Employ IAS to better staff, equip, and train our forces
3. Utilize IAS to expedite the connectivity between digital and physical
environments

4. Establish leadership, governance, and advocacy to achieve the IAS Vision
5. Recruit, educate, train, and retain a world-class workforce to excel in the
IAS-enabled future
6. Build the requisite physical, digital/data, and process infrastructure to
accelerate continuous integration and interoperability maturation, test and
HYDOXDWLRQFDSDELOLW\UHͤQHPHQWDQGVXVWDLQPHQW
7. Tailor acquisition methods and policy usage along with operational concept
development to operationalize and adopt IAS at the speed of innovation

8. Maximize IAS innovation by fostering key partnerships, removing barriers,
DQGVKDULQJNQRZOHGJHDFURVVWKH'R1ZDUͤJKWHUFRPPXQLW\86
government, industry, academia, and Allied partners
9. Achieve dynamic teaming across the Naval Enterprise and realize seamless
IAS interoperability with the other Services and Allied partners

INTELLIGENT AUTONOMOUS SYSTEMS STRATEGY

CAPABILITIES
,$6KDVWKHSRWHQWLDOWRSURYLGHKLJKLPSDFWWUDQVIRUPDWLYHRSHUDWLRQDODQGDGPLQLVWUDWLYH
capabilities in peacetime and wartime. These Strategic Goals cultivate a continuous development
DQGRSHUDWLRQDOL]DWLRQSURFHVVIRUHYROXWLRQDU\DQGGLVUXSWLYH,$6WHFKQRORJLHVDQGFRQFHSWV7KH\
DOVRGULYHWKHDGRSWLRQRIRSHUDWLRQDO,$6EDVHGFDSDELOLWLHVWRSURYLGHFRQWLQXRXVHIIHFWLYHDQG
HIͤFLHQWVXSSRUWWRWKH:DUͤJKWHUDFURVVDOOSKDVHVRIIRUFHGHYHORSPHQWDQGIRUFHDSSOLFDWLRQ
7KHFDSDELOLW\IRFXVHG6WUDWHJLF*RDOVDGGUHVVWKHIXOOVSHFWUXPRI,$6WHFKQRORJLHVIURP
G\QDPLFDOO\UHFRQͤJXUDEOHV\VWHPVWRDWWULWDEOHDQGVZDUPLQJV\VWHPVWRV\VWHPVHQKDQFLQJ
SURYHQKLJKHQGSODWIRUPV$V,$6EHFRPHLQFUHDVLQJO\LQWHOOLJHQWWKHLUDELOLWLHVZLOOPRUSKIURP
simply collecting data and delivering effects to interacting with and adapting to the environment
DQGWDVNEDVHGRQZKDWWKH\SHUFHLYHDQGXQGHUVWDQG7KLVZLOOVWUHQJWKHQKXPDQPDFKLQH
FROODERUDWLRQXQHQFXPEHUKXPDQGHFLVLRQPDNLQJDQGXQGHUVFRUHVWKHFULWLFDOLW\RIGHYHORSLQJ
and sustaining trust.

PEOPLE & PROCESSES
/HDGHUVKLSWKH1DYDO(QWHUSULVHDQG:DUͤJKWHUVDUHWKHNH\VWRQHVWRH[HFXWLQJWKH6WUDWHJLF*RDOV
DQGUHDOL]LQJWKH,$69LVLRQ6WURQJDQGGHGLFDWHGOHDGHUVKLSLVFULWLFDOWRDGYRFDWLQJDQGDSSO\LQJ
PHDQLQJIXOJRYHUQDQFHWRUHDOL]HWKH,$69LVLRQ$Q,$6DQG$,OLWHUDWH(QWHUSULVHRIUHVHDUFKHUV
GHYHORSHUVSURFXUHPHQWSURIHVVLRQDOVDQG:DUͤJKWHUVLVHTXDOO\FULWLFDO$V,$6ZLOOWUDQVIRUP
the nature of many jobs across the Enterprise, this must be accounted for in recruitment, education,
training, and new incentive structures.
An effective data ecosystem, physical, digital, and process infrastructure must stretch across the
entire naval technology life cycle, across all warfare domains, across the Services. These processes
DQGHFRV\VWHPPXVWEHRSWLPL]HGWRPDWXUHWHVWHYDOXDWHYHULI\YDOLGDWHDQGFRQWLQXRXVO\UHͤQH
QHZWHFKQRORJLHVWKDWZLOOFDSWXUHWKHIXOOSRWHQWLDORI,$67KHVHFRPPXQLWLHVSURFHVVHVDQG
infrastructure components must focus on solving operational problems to drive the necessary
change through all phases of capability development and procurement including contracting
DSSURDFKHVRSHUDWLRQDOL]DWLRQSURFHVVHVDQGUHTXLUHPHQWVUHͤQHPHQW

PARTNERSHIPS
,$6VKDUHDWWULEXWHVWKDWDSSO\DFURVVWKH'R'DQGWKH\UHTXLUHVWUDWHJLFSDUWQHUVKLSVWRHQVXUH
DSSURSULDWHGHVLJQGHYHORSPHQWDQGLQWHURSHUDEOHGHSOR\PHQW,QWHJUDWLQJ,$6ZLOOQRWEHHIIHFWLYH
or create positive impact if performed in silos. High levels of collaboration, communication, and
NQRZOHGJHVKDULQJERWKZLWKLQWKH'R1DQGZLWKH[WHUQDOMRLQWDQG$OOLHGSDUWQHUVDUHHVVHQWLDOWR
creating alignment and working toward common goals.
,$6PXVWEHLQWHURSHUDEOHDQGZKHUHDSSURSULDWHLQWHUFKDQJHDEOHDFURVVWKH-RLQW)RUFHDQG
RXU$OOLHV7KLVLPSURYHVZDUͤJKWLQJLPSDFWLQFUHDVHVRSSRUWXQLWLHVIRUGLVFRYHULQJGLVUXSWLYH
applications, and ultimately decreases development cost and time due to technology leverage.
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ALIGNMENT
FROM NATIONAL DEFENSE STRATEGY TO IAS

“…plans are useless, but
planning is indispensable.”
̱'ZLJKW'(LVHQKRZHU

On March 16, 2021, the DoN published its Unmanned Campaign Framework. This Framework outlines an overarching
Campaign that will realize a future where unmanned systems serve as an integral part of the Naval Force Structure.
)RUWKLVZDUͤJKWLQJYDOXHWRHQGXUHLQRXUUDSLGO\FKDQJLQJIXWXUHWKHVHXQPDQQHGV\VWHPVPXVWEHPRUHWKDQ
XQLQKDELWHGUHPRWHO\FRQWUROOHGYHKLFOHV̱WKH\PXVWEH,QWHOOLJHQW$XWRQRPRXV6\VWHPV,WLVWKLVWUDQVIRUPDWLRQRI
XQPDQQHGV\VWHPVLQWR,$6WKDWZLOOIDFLOLWDWHDGDSWDWLRQDWPDFKLQHVSHHGDGDSWDWLRQJLYHQRYHUZKHOPLQJGDWDDQG
adaptation in dynamic, unstructured, and uncertain environments.
7RJHWKHUWKH,$66 76WUDWHJ\DQG8QPDQQHG&DPSDLJQDUHDOLJQHGZLWKDQGVXSSRUWKLJKHUOHYHOVWUDWHJLFJXLGDQFH
6LPXOWDQHRXVO\WKH\DUHLQIRUPHGE\DQGOHYHUDJH2SHUDWLRQDO3UREOHPVDQG(PHUJLQJ7HFKQRORJLFDO2SSRUWXQLWLHV
,QGLYLGXDOO\WKH\DUHPXWXDOO\UHLQIRUFLQJZKHUHE\,$6LVLQIRUPHGE\WKH&DPSDLJQ7KH,$66WUDWHJ\([HFXWLRQ3ODQ
WKHQGLUHFWO\LQIRUPVWKH&DPSDLJQ̵V3ODQRI$FWLRQV 0LOHVWRQHV7KLVLVVSHFLͤFDOO\FDSWXUHGYLDWKH&DPSDLJQ
)UDPHZRUN̵VJRYHUQDQFHVWUXFWXUHVXUURXQGLQJWKH)XQFWLRQDO$UHDRI̸5'7 (6FLHQFH 7HFKQRORJ\̹

OPERATIONAL
PROBLEMS

EMERGING TECH
OPPORTUNITIES

ANALYTIC AGENDA
Intel Studies Wargames Experimentation Exercises Testing Emulations Modeling & Simulation

STRATEGY DEVELOPMENT
7KH6WUDWHJ\LVWKHUHVXOWRI(QWHUSULVHZLGHHIIRUW$6WUDWHJ\'HYHORSPHQW7HDPZDVFRQVWLWXWHGE\PHPEHUVRIWKH
Naval Research and Development Establishment. They engaged across government, industry, and academia to amass a
broad representation of input from a wide array of stakeholders. The aggregate of these engagements guided Strategy
GHYHORSPHQWDQGLWZLOOFRQWLQXHWRSURYLGHFRKHUHQFHLQWKH([HFXWLRQ3ODQE\UHSUHVHQWLQJDOODVSHFWVRIWHFKQRORJ\
development, operationalization, and adoption.
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"In theory there is no difference
between theory and practice. In
practice there is."

IMPACT
WHY THIS WILL MATTER AND HOW WE WILL KNOW

̱<RJL%HUUD

WARFIGHTING IMPACTWarﬁghting impact manifests differently across various warﬁghting
applications, it is universally quantiﬁed via
7KH'R1LQYHVWVLQ,$6WRDFKLHYHERWKHYROXWLRQDU\DQGGLVUXSWLYHJDLQVLQZDUͤJKWLQJLPSDFW:KLOHWKLV
LPSDFWGRHVGHSHQGRQWKHZDUͤJKWLQJSUREOHPDWKDQGLWLVXQLYHUVDOO\TXDQWLͤHGYLDͤYH0HDVXUHVRI
Five Measures of Effectiveness (MOE)
(IIHFWLYHQHVV 02( ,WLVWKURXJKYDULRXVFRPELQDWLRQVRIWKHVH02(VWKDWWKHYDOXHRI,$6PDWHULDOL]HV

MEASURES OF EFFECTIVENESS (MOEs)
EFFECTS ON TARGET
A measure of the tactical effectiveness of the
ZDUͤJKWLQJDFWLYLW\7KLVPD\LQYROYHDQ\HOHPHQW
RIWKHNLOOFKDLQ QRWOLPLWHGWR(QJDJH 

SURVIVABILITY

CAPACITY

A measure of the ability of a mission
WRFRQWLQXHDIWHUWKHV\VWHP LH
SHUVRQQHOKDUGZDUHDQGVRIWZDUH 
H[SHULHQFHVDQDGYHUVHHYHQW

A measure of the ability to rapidly
surge or to support enduring
operational requirements.

WARFIGHTING
IMPACT
OPERATIONAL TEMPO

OPERATIONAL READINESS

A measure of the pace at which operations
can be conducted or adapted, or the number
of simultaneous operations supported.

$PHDVXUHRIWKHDELOLW\WRSHUIRUPDVSHFLͤF
PLVVLRQ7KLVLQFOXGHVSHUVRQQHO HJWUDLQLQJ
DQGKHDOWK SODWIRUPVDQGHTXLSPHQW

6XERUGLQDWHWRWKHVH02(VDUH0HDVXUHVRI3HUIRUPDQFH 023V WKDWFDSWXUHV\VWHPDWWULEXWHVVXFKDV
LQWHURSHUDELOLW\PLVVLRQSHUIRUPDQFHSDUDPHWHUVFRPPDQGDQGFRQWUROHIͤFDF\DOORZDQFHIRUKXPDQ
PDFKLQHLQWHUGHSHQGHQFHOHYHOVHWF7KHVH023VZLOOEHGHYHORSHGDVQHHGHGDQGXVHGWRFRQVWLWXWHWKH
02(VWKDWTXDQWLI\WKH:DUͤJKWLQJ,PSDFWRI,$6

SCIENTIFIC IMPACT
&RQWLQXDOO\DGYDQFLQJ,$6FDSDELOLWLHVUHTXLUHVRQJRLQJGLVFRYHU\RIQHZNQRZOHGJH:KLOHWKH,$66WUDWHJ\
PXVWEHWLJKWO\IRFXVHGRQZDUͤJKWLQJLPSDFWDOOPLGDQGIDUWHUPIXWXUHFDSDELOLW\GHYHORSPHQWLV
underwritten by a foundation of basic research that must be broad in scope and highly risk tolerant.
This is not a strategic choice or managerial preference but rather a foundational principle of invention—it is
based on the fact that it is impossible to predict a priori which set of basic research investments will enable
WKHQH[WDSSOLHGEUHDNWKURXJK)RU,$6WKLVPDQGDWHVWKDWWKH'R1PXVWPDLQWDLQDEURDGEDVLFDQGHDUO\
DSSOLHGUHVHDUFKSRUWIROLRLQWKHFULWLFDOIRFXVDUHDVRIDXWRQRP\XQPDQQHGSODWIRUPHQDEOHUVDQGDUWLͤFLDO
LQWHOOLJHQFH7KLVSRUWIROLRPXVWDOVRHPSKDVL]HUHVHDUFKDUHDVWKDWFRQWULEXWHWR,$6WKDWDUHVDIHVHFXUH
reliable, predictable, trustworthy, and ethical.

12

HOW WE
WILL
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LEADERSHIP AND GOVERNANCE—STRATEGIC
STRATEGIC INVESTMENT MANAGEMENT

“Management is doing
things right; leadership
is doing the right things.”
̱3HWHU'UXFNHU

This Strategy requires strong leadership and governance across the entire Naval Enterprise to achieve the
9LVLRQ2QO\WKHQFDQWKH:DUͤJKWLQJ,PSDFWRI,$6SURJUHVVIURP6 7WKURXJKRSHUDWLRQDOL]DWLRQDQG
LQWRWKHKDQGVRI:DUͤJKWHUV/HDGHUVKLSDQGJRYHUQDQFHPXVWV\QFKURQL]HHVVHQWLDORUJDQL]DWLRQDO
components such as education, training, recruitment, infrastructure, data ecosystems, and better acquisition
methods along with advances in science and technology.
6WUDWHJLF,QYHVWPHQW0DQDJHPHQWLVDFRUQHUVWRQHRIOHDGHUVKLSDQGJRYHUQDQFH,WLVQHFHVVDULO\VWUDWHJLF
because it is informed by DoD, Naval, and Maritime strategic guidance as well as operational problems. An
emphasis on operational problems will be increasingly critical in the 21st century as our Nation faces novel and
rapidly evolving threats. A second and equally critical set of inputs comprises technological opportunities and
RXUQHWZRUNVRIZRUOGFODVVH[SHUWV̱ERWKZLWKLQDQGRXWVLGHRIWKH'R'7KHVHLQSXWVZLOODOVREHLQFUHDVLQJO\
critical as technology evolution is accelerating, and much of it is occurring beyond the DoD ecosystem.

NDS, CNOG, CPG...
Operational Problems...

STRATEGIC
INVESTMENT
MANAGEMENT

Tech Opportunities...
SME Networks...

Desired Impact
:DUͤJKWLQJRU
6FLHQWLͤF

Tools & Governance
• Technical Framework
• MOEs and Naval Unique Needs
• 3RUWIROLR5HYLHZV

Strategic Goals
+DUG3UREOHPV

3ULRULWL]DWLRQ 
'LYHUVLͤFDWLRQ

Navall
Unique
Needs

• Knowledge
• Technology
• People

Investment
Thrusts

7KLV6WUDWHJLF,QYHVWPHQW0DQDJHPHQWSURFHVVPXVWEHH[HUFLVHGE\OHDGHUVDFURVVWKH(QWHUSULVH,W
EHJLQVE\GHULYLQJWKH'HVLUHG,PSDFWIURPWKHSUHYLRXVO\GLVFXVVHGLQSXWVDQGDVVHVVLQJWKDWLPSDFWYLDWKH
ͤYH02(V)URPWKLV'HVLUHG,PSDFW+DUG3UREOHPVDUHV\QWKHVL]HGZKLFKIRU,$6DUHWKHDIRUHPHQWLRQHG
QLQH6WUDWHJLF*RDOV7KHVH6WUDWHJLF*RDOVWKHQGULYHWKH,QYHVWPHQW7KUXVWVZKLFKFRQVWLWXWHWKH/LQHV
RI([HFXWLRQLQWKH,$66WUDWHJ\([HFXWLRQ3ODQ%HFDXVHVLJQLͤFDQWLQQRYDWLRQRFFXUVEH\RQGWKH'R'
HFRV\VWHPWKLV6WUDWHJ\HPSOR\V1DYDO8QLTXH1HHGVWRͤOWHUWKH'R1̵V,$6LQYHVWPHQWVWRRQO\WKRVHWKDW
the commercial sector will not adequately address absent DoN leadership or support.
7KHUHVXOWLQJLQYHVWPHQWSRUWIROLRPXVWEHDSSURSULDWHO\GLYHUVLͤHG7KLVGLYHUVLͤFDWLRQPXVWEHEDODQFHG
along the dimensions of technical maturity, risk vs. reward in technical approach, evolutionary vs. disruptive,
DQGIRFXVLQJRQNQRZQQHHGVYVEURDGH[SORUDWLRQWRHQDEOHWRPRUURZ̵VEUHDNWKURXJKV(PSOR\PHQWRIWKLV
6WUDWHJLF,QYHVWPHQW0DQDJHPHQWIUDPHZRUNZLOOJXLGHOHDGHUVKLSDFURVVWKH1DYDO(QWHUSULVHDVWKH\PDNH
investment and divestment decisions relating to funding, workforce, and infrastructure.

INTELLIGENT AUTONOMOUS SYSTEMS STRATEGY

LEADERSHIP AND GOVERNANCE—OPERATIONAL
DEVELOPMENT, OPERATIONALIZATION, AND ADOPTION

“If you need a machine and
don't buy it, then you will
XOWLPDWHO\ͤQGWKDW\RXKDYH
paid for it and don't have it.”
—Henry Ford

6WUDWHJLF,QYHVWPHQW0DQDJHPHQWSURYLGHVWKHSULQFLSOHGIUDPHZRUNWRFRPELQHKLJKOHYHOJXLGDQFH
RSHUDWLRQDOSUREOHPVDQGWHFKQLFDORSSRUWXQLWLHVWRSURGXFHWKHLQGLYLGXDODQGSULRULWL]HG,QYHVWPHQW
7KUXVWV([HFXWLQJWKH6 7FRPSRQHQWRIWKHVH,QYHVWPHQW7KUXVWVWKHQSURGXFHVWKHSULPDU\6 7RXWSXWV
discovery of knowledge, production of technology, fostering of peopleDQGFRQWULEXWLRQVWRIXWXUHZDUͤJKWLQJ
RSWLRQV7UDGLWLRQDOO\WKHVH6 7RXWSXWVWUDQVLWLRQWR$FTXLVLWLRQE\LQIRUPLQJ3URJUDPVRI5HFRUG 325V ̱
but in today’s world of rapidly evolving threats and technologies this model is ineffective.
EVOLUTIONARY VS DISRUPTIVE
A primary function of leadership and governance today must shift to redesigning and shepherding how
ZHGHYHORSRSHUDWLRQDOL]HDQGDGRSW6 7RXWSXWVLQWRZDUͤJKWLQJFDSDELOLW\7KHUHDUHWZRWUHPHQGRXV
RSSRUWXQLW\VSDFHVZKHUH,$6ZLOOIRUFHWKLVVKLIW7KH\DUHGLVUXSWLYHFDSDELOLW\DGYDQFHVZLWKQR
FRUUHVSRQGLQJ325 ULJKWVLGHRIWKHEHORZWDEOH DQGHYROXWLRQDU\FDSDELOLW\DGYDQFHVWKDWDUHZHDNO\
DOLJQHGWRRXUFXUUHQW325V PLGGOHUHJLRQRIWKHEHORZWDEOH 7KHVHRSSRUWXQLW\VSDFHVUHTXLUHXVWR
master competing sets of institutional attributes—attributes that must be nurtured in different components
of the same institution. The key insight is that the left side of the below table involves known solutions
to known problems. As we shift to also address the right side, we must embrace discovery of novel and
GLVUXSWLYHVROXWLRQVLQSDUDOOHOWRSUREOHPUHͤQHPHQW7KLVUHTXLUHVXVWRWKLQNGLIIHUHQWO\DERXWSURWRW\SLQJ
WHVWLQJYVUHTXLUHPHQWVJHQHUDWLRQFDSDFLW\WDUJHWVYVUDSLGFDSDELOLW\XSJUDGHVDQGFROODERUDWLYH
planning across industry, government, and academia. Adapting our organization, structures, and incentives
to support this full spectrum of evolutionary to disruptive capability advance is our charge.

INSTITUTIONAL ATTRIBUTES WE MUST MASTER
CAPABILITY ADVANCES

Evolutionary

CURRENT POR ALIGNMENT

Strong

RISK
TOLERANCE

Disruptive

Poor

Low

High

Meet Requirements

Address Operational
Problems

CULTURE

3URFHVV(IͤFDF\

Problem Solving

OUTCOMES

Proven Modes of
Naval Power

Disruptive Modes
of Naval Power

GOALS
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"When we all agree only one of us is
doing the thinking"

NAVAL UNIQUE NEEDS
HOW WE LEVERAGE EXTERNAL INNOVATION

̱3DUDSKUDVHGIURP/\QGRQ%-RKQVRQ

,QGXVWU\LQYHVWPHQWLQ6 7QRZGZDUIVWKDWRIJRYHUQPHQWE\RUGHUVRIPDJQLWXGH<HWWKHUHDUHVFLHQFH
and technology areas in which the commercial sector will not invest absent naval funding or leadership.
&RQVHTXHQWO\WKH6WUDWHJLF,QYHVWPHQW0DQDJHPHQWSURFHVVHPSOR\VWKH1DYDO8QLTXH1HHGVWRJXLGHWKH
,QYHVWPHQW7KUXVWVEDVHGRQQHHGVWKDWDUHWUXO\PLOLWDULO\XQLTXHPD[LPL]HOHYHUDJHRIWKHQRQGHIHQVH
FRPPHUFLDOVHFWRURULQIRUPSRWHQWLDOLQYHVWPHQWDUHDVIRUGHIHQVHJXLGHGGXDOPLOLWDU\FRPPHUFLDOXVH
They are employed by leadership when prioritizing investment and divestment decisions. The Naval Unique
Needs require the DoN to push the state of the art both ahead of and beyond industry’s needs.

Naval Unique Needs for IAS
Uniquely Naval
Mission Attributes

Common Drivers Requiring
Unique Military Advances

• :HDSRQL]DWLRQNLOOFKDLQH[HFXWLRQRU

• Long duration, large standoff, or disadvantaged

disruption

FRPPXQLFDWLRQQDYLJDWLRQ

• 1RQSHUPLVVLYHDGYHUVDULDOFRYHUWRU
clandestine operations

• Dynamic, unstructured, uncertain,
or harsh environments

• )RUFHPXOWLSOLFDWLRQKLJKWHPSR
or attritability

• Scalable, distributed, or decentralized adaptation
• Workload or manning reduction, employment by
QRQVSHFLDOLVW

• 5DSLGKXPDQPDFKLQHLQIRUPDWLRQH[FKDQJH
• &URVVGRPDLQPXOWLGRPDLQ
• 7UXVWZRUWK\DVVLPLODWLRQRIKLJKO\YDULDQW
QRQLQWXLWLYH̸WDUJHWSRRU̹GDWDVHWV

The Naval Unique Needs are constituted by the Uniquely Naval Mission Attributes. Additionally, there are
GULYHUVFRPPRQWRERWKPLOLWDU\DQGWKHQRQGHIHQVHFRPPHUFLDOVHFWRUWKDWZKHQSDLUHGZLWKD8QLTXHO\
1DYDO0LVVLRQ$WWULEXWHSURGXFHDGGLWLRQDO1DYDO8QLTXH1HHGV)RUH[DPSOHDORQJGXUDWLRQPLVVLRQ
LQDQRQSHUPLVVLYHPDULWLPHHQYLURQPHQWGULYHVWKHQHHGIRUDGDSWLYHEHKDYLRUVWKDWDUHQRWSUHVHQWLQ
FRPPHUFLDOORQJGXUDWLRQDSSOLFDWLRQVRULQPLOLWDU\ VKRUWHUGXUDWLRQ QRQSHUPLVVLYHDSSOLFDWLRQV

WEAPONIZATION

FORCE
MULTIPLICATION

HARSH
ENVIRONMENTS

ADVERSARIAL
OPERATIONS
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“What I cannot make,
I do not understand”

TECHNICAL FRAMEWORK
HOW WE WILL MANAGE THE PROGRAMS
This Strategy provides a Technical Framework to aid
in Leadership and Governance at both the strategic
and operational levels. The Technical Framework is
DPXOWLSXUSRVHWRROIRULQIRUPLQJFULWLFDOGHFLVLRQ
PDNLQJDERXW,$6ZLWKUHVSHFWWRSURJUDPSODQQLQJ
resource allocation, and portfolio management.
7KH7HFKQLFDO)UDPHZRUNLGHQWLͤHVNH\IXQFWLRQDO
DUHDVRI,$6HVVHQWLDOWRWKHRSHUDWLRQDOVXFFHVVRI
a new system, organizes the functional areas that
QHHGVLJQLͤFDQWLQYHVWPHQWDQGULVNPDQDJHPHQW
and provides a structure for articulating the needed
WHFKQRORJ\GHYHORSPHQWDUHDV,WDOVRSURYLGHV

̱5LFKDUG)H\QPDQ

DFRPPRQWD[RQRP\DQGOH[LFRQWKURXJKZKLFK
stakeholders can effectively communicate. Finally, it
offers a general guide to managing relevant aspects
RI,$6SURJUDPV
The Technical Framework is designed to evolve with
WKHSDFHRIWHFKQRORJ\,WZLOOEHUHYLVHGSHULRGLFDOO\
to ensure it tracks the state of the art and captures
the evolving practices of industry, academia, and
JRYHUQPHQW$KLJKOHYHOV\QRSVLVRIWKH7HFKQLFDO
Framework is illustrated here, and it is presented
LQIXOOGHWDLODORQJZLWKXVHUJXLGHOLQHVLQWKH,$6
6WUDWHJ\([HFXWLRQ3ODQ

IAS TECHNICAL FRAMEWORK
Foundational: Policy, Ethics & Missions
1.0
Autonomous
Control System

2.0
System Under
Control

3.0
Collaboration
and Interaction

3HUFHLYLQJ
1.2 Sensemaking
3ODQQLQJ 
'HFLVLRQPDNLQJ
1.4 Acting
1.5 Learning &
Adaptation

2.1 Mobility
2.2 Manipulation
2.3 Sensing
2.4 Communications
3RZHU (QHUJ\

3.1 Joint Knowledge
& Understanding
%HKDYLRU ,QWHQW
3UHGLFWLRQ
3.3 Goal & Task
Negotiation
3.4 Operational Trust
%XLOGLQJ

4.0
User
Experience
4.1 User Journey
4.2 Software
4.3 Hardware

Level 1

Level 2

• 3RUWIROLRRUJDQL]DWLRQ
• +LJKOHYHOJDSLGHQWLͤFDWLRQ
• Overall investment strategy

• Technical management
• Technical gap idenWLͤFDWLRQ
• 3URJUDPPDWLFRYHUVLJKW

LEVEL 1LGHQWLͤHVWKHPDLQ
elements that comprise an
,$63URJUDP7KHVHWRSOHYHO
considerations are intended for
use by resource sponsors and
senior leadership as part of the
process of identifying technology
gaps, operational needs, and areas
IRULQYHVWPHQWGLYHVWPHQW

5.0
Engineering
and Integrity
9HULͤFDWLRQ 
9DOLGDWLRQ
5.2 Test & Evaluation
5.3 Operational
Assurance
5.4 Modeling &
Simulation
5.5 System Security

Level 3

6.1 Maintenance &
Updates
6.2 Manpower
6.3 Training
6.4 Logistics

7.0
Data
Management
7.1 Collection
7.2 Transfer
7.3 Storage
7.4 Curation
7.5 Elicitation

Lower Levels

• Technical management
• Systems engineering
• Component development

LEVEL 2 summarizes the core
functions that the Level 1
elements must perform and the
fundamental capabilities they
must provide. From a systems
engineering perspective, this
level bridges key capabilities and
functions to methods by which
they can be achieved.

6.0
Sustainment

• Systems engineering
• Component development
• 8VHFDVHGHYHORSPHQW

LEVEL 3 and below is where
users begin developing more
GHWDLOHGGHͤQLWLRQVRISURJUDP
VSHFLͤFW\SHVRIWHFKQRORJLHV
and requirements. These levels
UHODWHVSHFLͤFVROXWLRQVIRUFORVLQJ
technology gaps, supporting desired
capabilities, and enabling the
requisite processes or procedures.
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ETHICS AND TRUST
HOW WE PROVIDE LEADERSHIP ON THESE CRITICAL ISSUES

"We don't see things as they
are; we see them as we are."
—Anaïs Nin

ETHICS
)URPDQHWKLFDOSHUVSHFWLYHWKHSULPDU\JRDOLVWRGHYHORSDQGͤHOG,$6EDVHGFDSDELOLWLHVWKDWSUHVHUYHDQG
PD[LPL]HZDUͤJKWLQJHIIHFWLYHQHVVZKLOHFRQIRUPLQJWRODZSROLF\DQGHWKLFDOSULQFLSOHV7KLVJRDODSSOLHV
HTXDOO\WRZHDSRQL]HGQRQZHDSRQL]HGDQGQRQFRPEDWV\VWHPV7RDFKLHYHWKLVJRDOSULPDU\,$6GHVLJQ
and employment objectives must include safety, security, reliability, predictability, trustworthiness, and ethical
ERXQGDULHV%H\RQGGHVLJQDQGHPSOR\PHQWWKH1DYDO(QWHUSULVHPXVWDFFRPSOLVKWKHIROORZLQJ
• Ensure U.S. and Allied ethical and policy positions are correctly informed by the realities of technology.
• Ensure the Naval Enterprise understands U.S. ethical principles and positions.
• Equip members of the Naval Enterprise to constructively engage in the ethics conversation—includes
GLVSHOOLQJWKHP\WKVWKDWMHRSDUGL]HWKHUHVSRQVLEOHXVHRI,$6
7KH'R'UHFHQWO\DGRSWHGDQGIXOO\FRPPLWWHGWRDVHWRI(WKLFDO3ULQFLSOHVIRU$,$V$,FRQWLQXHVWRHQDEOH
LQFUHDVLQJO\LQWHOOLJHQW,$6WKH1DYDO(QWHUSULVHPXVWWDNHDOHDGHUVKLSUROHLQHQVXULQJUREXVWDQGFRPSOHWH
HWKLFDOFRQVLGHUDWLRQVDFURVVDOODSSOLFDWLRQVRI,$67KLVZLOOEHDFWLYHO\PDQDJHGYLDWKH,$66WUDWHJ\([HFXWLRQ
3ODQSURYLGLQJGLUHFWVXSSRUWWRWKH8QPDQQHG&DPSDLJQ̵V)XQFWLRQDO$UHDRQ3ROLF\/DZDQG(WKLFV

TRUST
$PDMRUGHVLJQJRDOLQKXPDQPDFKLQHV\VWHPVLVDSSURSULDWHUHOLDQFH̱WRROLWWOHUHOLDQFHDQGSHUIRUPDQFH
is subpar, too much and avoidable mistakes ensue. For many military systems and situations, trust is a
FULWLFDOFRPSRQHQWRIUHOLDQFH)RU,$6WKHUHDUHPXOWLSOHIDFHWVRIWUXVWDQGHDFKPXVWEHDGGUHVVHG
differently. Two major facets are:
• Individual Trust
+RZZKHQVKRXOGWKHKXPDQWUXVWWKHPDFKLQH"
• Institutional Trust
How should the DoN assess trust for the
PDFKLQHDQGKXPDQPDFKLQHWHDP"
There are many other facets of trust to be
discovered as machines become increasingly
LQWHOOLJHQW HJVKRXOGDPDFKLQHWUXVWDUHPRWH
human possessing partial, outdated, or incorrect
LQIRUPDWLRQ" )RULPSURYLQJHDFKIDFHWRIWUXVW
the Naval Enterprise must provide tailored and
FRQFHQWUDWHGIRFXV)RUH[DPSOH,QGLYLGXDO7UXVW
UHTXLUHVDWLJKWXVHUGHYHORSHUIHHGEDFNORRS
the developer must teach the art of the possible
while the user must guide how the technology is
RSHUDWLRQDOL]HG,QVWLWXWLRQDO7UXVWZLOOUHTXLUH
new approaches to assure safe, secure, reliable,
SUHGLFWDEOHDQGHWKLFDO,$6RSHUDWLRQV

MYTHS OF IAS AND ETHICS
Myth: Ethics inhibits operational effectiveness.

FACT: Ethics serve as a critical enabler of
U.S. and Allied competitive advantage.
Myth: U.S. policy prohibits autonomous weapons.

FACT: U.S. policy requires review and approval
for autonomy in weapon systems.
Myth: Ethics requires “human control” of IAS at all times.

FACT: Ethics requires appropriate levels
of human judgement in employment
of IAS.
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CONCLUSION
The 21st Century is being shaped by rapidly
evolving threats and accelerating technologies
that are broadly available. This is enabling new
and asymmetric forms of conflict that are proving
they can decisively dominate forces traditionally
thought to be superior. As the CNO has stated, our
actions in this decade will shape the balance of
maritime power throughout the 21st Century.
To shape this century around the security of our
Nation and freedom of the global commons, the
DoN must drastically improve the pace and scale
by which we develop, operationalize, and adopt
disruptive capabilities based on rapidly emerging
technology. This focus on disruptive capabilities
DQGWUDQVIRUPDWLRQDOZDUͤJKWLQJDSSURDFKHV
must be balanced against an equal improvement
IRFXVLQJRQWKHVXEVHWRIH[LVWLQJSURYHQ
capabilities that will matter most in the decades
to come.
,$6ZLOOEHDFRUQHUVWRQHRIIXWXUHQDYDOSRZHU̱
DQGWKH,$69LVLRQLVWRVHDPOHVVO\LQWHJUDWH
,$6DVWUXVWHGPHPEHUVRIWKH1DYDO(QWHUSULVH
7KH,$66 76WUDWHJ\VHWVWKLV9LVLRQSURYLGHV
WKH,QYHVWPHQW0DQDJHPHQW)UDPHZRUNDQG
accelerates this development, operationalization,
DQGDGRSWLRQ7KH,$66WUDWHJ\([HFXWLRQ3ODQ
provides the actionable and measurable steps to
H[HFXWHWKH6WUDWHJ\
Our most valuable assets are the men and women
RIWKH1DYDO(QWHUSULVH̱WKH:DUͤJKWHUVDQG
civilians alike across government, industry, and
DFDGHPLD,QVSLULQJDQGUHZDUGLQJWKHLUEROGQHVV
and creativity is how we will succeed.
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