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A dedicated office
T H E N AVY could coordinate R&D
efforts and focus on
N E E DS A N delivering prototypes
of autonomous

AUTONOMY o
PROJECT

OFFICE

BY CAPTAIN SHARIF CALFEE, U.S. NAVY
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n recent years, the Navy has made notable progress

in pursuing unmanned vehicles and their critical en-

abling technology, artificial intelligence (Al). To out-

pace potential adversaries, however, it must build on

and accelerate those efforts. It must embark on a ma-
jor reorganization similar to those that enabled it to de-
velop naval nuclear reactors, submarine-launched ballis-
tic missiles, and the Aegis weapon system.

In all three of those cases, the Navy created cross-func-
tional, interdisciplinary organizations with personnel from
the military, government civilian service, industry, and ac-
ademia. These project offices were given the mandate and
authority to research, develop, prototype, and operational-
ize transformational strategic capabilities. Establishing an
Autonomy Project Office (APO) dedicated to delivering
unmanned autonomous air, surface, and undersea vehicle
prototypes would create unity of effort across the wide
range of organizations, staffs, and commands within the
research and development (R&D) constellation that have
a role in this endeavor and would better harness the tre-
mendous talent of U.S. engineers, scientists, and sailors.'

RESEARCH SITUATION TODAY

The U.S. Navy has achieved some recent successes in
autonomous unmanned system (UxS) strategy develop-
ment, requests for proposals, and prototyping. In pursuit
of system development, however, it still relies on a post—
Cold War R&D structure optimized for an era when it
did not face peer or near-peer threats. Although scientific
and engineering talent remains strong, the constellation
of UxS R&D organizations is not designed to coordinate
diverse efforts and drive them toward definitive objec-
tives. Through no fault of their own, these organizations’
activities often are disjointed, duplicative, and unaligned.
What cross-organization collaboration that does exist of-
ten is driven by personal relationships among principal
scientists/engineers as opposed to formal processes.

The slim advantage the United States currently en-
joys over adversaries in Al and other key UxS support-
ing technologies will not be easy to sustain under the ex-
isting structure absent herculean effort and tremendous
senior leader engagement. Specifically, the challenges to
achieving UxS R&D success manifest in several ways.

HYPER-FOCUS | STARVATION

Nine key UxS R&D expertise lines of effort (LOEs) are
essential for the Navy’s development and prototyping
of air, surface, and undersea UxSs: navigation control,
mission autonomy, payloads, kinetics, human-machine
teaming, communications, sensors, propulsion/energy
endurance, and test and evaluation. An overall lack of
collaboration and unity of effort across these lines has
produced a “hyper-focus/starvation” environment for re-
search priorities.

For example, the navigation control LOE (the devel-
opment of programs/modules that can autonomously ex-
ecute precision navigation using sensors and on-board in-
ertial systems) is being researched at nearly two-thirds of
the R&D organizations, often noncollaboratively. Con-
versely, the Navy is devoting the fewest resources to mis-
sion autonomy (the Al system to control the UxS) and
UxS test and evaluation, even though both LOEs are criti-
cal to the future operational employment of UxS, are areas
where the service has a clear deficit of knowledge and ex-
pertise, and require the largest effort to achieve progress.

Without a centralized, top-down prioritization to en-
sure a deliberate, purposeful assignment of R&D activ-
ities, research efforts and resources (time, people, and
money) are at risk of being unstructured and inefficient.

LACK OF COHERENT ORGANIZATIONAL STRATEGY

The Navy’s recently promulgated “Strategic Roadmap
for Unmanned Systems” articulates the strategy and vi-
sion for research, development, and procurement of un-
manned vehicles.” This document does not, however, go
far enough in laying out a practical organizational frame-
work to operationalize the strategy, achieve its goals, and
transform the vision into concrete actions that deliver
technological advancements. Missing is the comprehen-
sive reorganization of the R&D bureaucracy needed to
move the Navy onto an optimal track for success.

In an ideal organizational design, there is an opera-
tional middle tier that provides synchronization across
the constellation. This tier is largely absent in the Navy’s
R&D constellation, whose many components are widely
dispersed throughout the Navy, resulting in overlapping
authorities and ambiguity. The following are symptoms
of this predicament:

Insufficient collaboration between fleet operators and
the R&D constellation. There is a disconnect between
what the R&D organizations believe they should develop
and what the fleet says it requires to operate. Although
they recognize the fleet as their primary customer, many
UxS R&D organizations complain about insufficient ac-
cess to operators, which manifests itself in a lack of un-
derstanding about fleet warfighting and operational capa-
bility requirements/concepts of operations.

On the operator side, fleet staffs and commands do not
always recognize the value of active engagement with the
constellation. They sometimes are unable to see the long-
term strategic benefit of providing early input and guid-
ance to shape the technological advancements needed to
maintain maritime superiority.

Lack of awareness of centers of expertise within the
R&D constellation. The research organizations often lack
awareness of the core competencies or expertise resident
in their peer organizations. This gap manifests in an in-
ability to seek assistance from other R&D organizations
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FIGURE 1: A NOTIONAL AUTONOMY
PROJECT OFFICE
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when technical challenges stymie efforts to advance to
the next phase in a project.

Bureaucratic, administrative, and risk-aversion im-
pediments. UxS R&D efforts are hampered by bureau-
cratic and administrative barriers that often take the form
of risk-management measures. Some measures are neces-
sary for safety, financial, and other reasonable purposes,
but there are a surprising number of policies and regula-
tions that have created a risk aversion that stifles research
and innovation and results in lost opportunities.

For example, there are high levels of frustration re-
garding unmanned aerial system testing, interpretations
of Department of Defense Directive (DoDD) 3000.09,
“Autonomy in Weapon Systems,” UxS lithium battery
usage, and UxS interim authorization to test. This frus-
tration was highlighted in the U.S. Naval Research Advi-
sory Committee’s 2017 report:

[E]verywhere we did our fact-finding, people working on Navy
unmanned/autonomous systems pointed to another factor they
deemed even more consequential in slowing the movement
of this new capability into the fleet—an unwillingness to take
“bureaucratic risk.” Our research strongly suggests that the
Department of the Navy and those private entities that reg-
ularly do business with it suffer from a pervasive culture of
minimizing risk at the program management level at the ex-
pense of risk at the strategic level. . . . It is not an exaggeration
to say that those who develop new warfighter technology felt
that their attempts encountered debilitating bureaucratic barri-
ers that strangled initiative and demoralized them. . . .
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‘We have layers of accountability at the program manager level
when they “overreach” and “fail,” but there is no accountabil-
ity at the senior leader level when they fail to advance our ca-
pabilities fast enough to meet the strategic threat.?

Researchers often chafed at policies, regulations, and
measures that hobble their efforts but seemingly had no
logic or common sense in their drafting and/or applica-
tion. Others complained about tedious or overly bureau-
cratic review/approval processes that add substantial
administrative burdens. The result is that innovative re-
search halts while approval processes are negotiated.

Lack of a coherent plan to evaluate UxS R&D capa-
bility prototypes for transition and further development.
Researchers report instances of science and technology
prototypes that were developed to demonstrate future ca-
pabilities but subsequently were orphaned without being
evaluated for use. To be clear, these are not situations in
which a Navy entity assessed the prototype and decided
that, although it was functional, it did not hold value for
further exploration or transition into a future system. In-
stead, these systems were shelved without comprehen-
sive evaluation. This issue sometimes is referred to as
failing to cross the technology readiness level “Valley
of Death.™

The transition problem is acute for UxS R&D because
of the lack of integration in the overall development of
those systems and vehicles. Technology development
funding often is assigned to organizations within the
R&D constellation in discrete, isolated streams, which




means the prototype components produced typically are
not tethered to existing UxS main projects or long-term
capability requirements, preventing their holistic evalua-
tion for continued development and use in future UxSs.

Inability to leverage emerging technologies nimbly.
The Navy is unable to pivot the R&D constellation to ex-
ploit cutting-edge technologies emerging from industry
and academia and evaluate them for further development
and incorporation into future systems or prototypes. Al-
though the Defense Advanced Research Projects Agency
(DARPA) and Office of Naval Research have a history of
successfully incentivizing and nurturing nascent technol-
ogies through their R&D funding programs, their mis-
sions and mandates do not necessarily provide the agil-
ity to collaborate with the innovators of new technology,
evaluate its potential value to UxS prototyping, and surge
resources and redirect focus among the constellation to
continue advanced R&D.

Two recent breakthroughs in machine learning (an
Al discipline used extensively in Silicon Valley driv-
erless vehicle prototyping) exemplify its strong poten-
tial for future operational and warfighting capabilities:
Google Deepmind’s AlphaGo and AlphaGo Zero sys-
tems—computer programs that play the ancient Chinese
game of Go—and Carnegie Mellon University’s Libra-
tus—an Al computer program designed to play Texas
Hold "Em poker. These are potent examples of bound-
ary-breaking research and development that the Navy
should task the UxS R&D constellation to pursue given
their applicability to advanced warfighting autonomy
and Al systems.

THE AUTONOMY PROJECT OFFICE

To best deliver UxS, autonomy, and Al capabilities to the
fleet, the Navy should apply the lessons from its past suc-
cesses with nuclear reactors, submarine-launched ballis-
tic missiles, and the Aegis weapon system and establish a
cross-functional, interdisciplin-

ary Autonomy Project Of- a.

fice. Its main mission should be to unify oversight, au-
thority, and direction of all the R&D lines of effort to
continuously spiral the latest technological advances
into an assembly line of autonomous unmanned air, sur-
face, and undersea vehicle prototypes that can be demon-
strated for warfighting value and viability.>

To synchronize diverse efforts and incentivize collab-
oration to more rapidly deliver UXS prototypes, the APO
should include scientists, engineers, researchers, experts,
and managers from all corners of the R&D constella-
tion. Commensurate with its accountability and respon-
sibility, the office must have authority to direct the con-
stellation in all matters pertaining to UxS, autonomy, and
Al R&D, prototyping, and test and evaluation, including
funding assignment (but should not create its own dupli-
cative R&D labs). The APO’s leaders and staff, however,
must have a light touch—facilitating coordination with-
out strangling innovation.

The APO should include the following 12 divisions:
mission autonomy; navigation control; prototype design/
systems integration and assembly; test and evaluation;
fleet liaison; propulsion/energy endurance; communica-
tions; sensors; cybersecurity and system hardening; hu-
man-machine teaming; payloads; and kinetics.®

The APO director should be an eight- to ten-year, bil-
leted vice admiral position to ensure the director is vested
with sufficient tenure and positional and rank authority to
accomplish the organization’s demanding mission. This
will allow the director to coordinate across critical three-
star deputy Chief of Naval Operations positions, systems
commanders, numbered fleet commanders, and type
commanders.

For R&D organizations external to the Navy, the APO
director should be given authority to issue contracts and
other memoranda to employ these organizations in pursu-
ing UxS R&D LOEs. For organizations within the Navy
that do not fall under the APO’s direct administrative

control, the APO should be vested with direct li-

aison authority and provisional/situational ad-

ministrative control to support the efficient

conduct of R&D, prototyping, and test
and evaluation activities.

The APO director should have
dual-reporting responsibility to
both the Assistant Secretary of
the Navy for Research, Devel-
opment, and Acquisition and the

Echo Voyager is a fully autonomous
extra large unmanned undersea ve-
hicle that can be used for a variety
of missions.
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APO DIVISION DIVISION WILL LEAD, ORCHESTRATE, GUIDE, AND DIRECT
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Research, development, and prototyping of advanced navigation systems and algorithms.

Research, development, and prototyping of artificial intelligence-based mission autonomy systems that
will control the operations of UxS, integrate subsystem components (e.g., sensors, communications,
payload), and facilitate human-machine teaming.

Research, development, and prototyping of advanced payloads designed to enhance system capabili-
ties or support accomplishment of assigned missions.

Research, development, and prototyping of advanced weapon systems.

Research, development, and prototyping of advanced human-computer integration design and sys-
tems that will enhance the usability and utility of Al/autonomous systems and UxS to the human oper-
ator in the field.

Research, development, and prototyping of advanced communications systems.
Research, development, and prototyping of advanced sensor systems.

Research, development, and prototyping of advanced propulsion, fuel, battery, and other energy en-
durance technologies.

Research, development, and prototyping of advanced cybersecurity and physical security to facilitate
and strengthen antitamper, antihacking, antiexploitation hardening systems.

Research, development, and production/manufacturing of fully instantiated prototypes, to include inte-
gration of approved LOE prototype systems. Conduct operational and functional checks to ensure pro-
totype is ready for transfer to Test & Evaluation Division.

Research, development, analysis, and formal requirements design to support verification, validation, ac-
creditation, certification, and trust-building assessments of UxS, autonomous systems, Al components/
systems, machine/deep learning systems, etc. Will include testing and evaluation in labs and centers, as
well as live demonstrations and testing on aviation and maritime ranges as applicable.

Facilitate communication and collaboration with operational fleet commanders as well as system com-
manders, type commanders, numbered fleet commanders, and OPNAV N9 resource sponsors by en-

suring key staffs and organizations can provide input/guidance to the APO on desired UxS prototype
warfighting requirements, capabilities, needs, envisioned missions, and tactical deployment. Assist the
APO in ensuring R&D and prototypes are geared toward fleet operational and tactical needs.

Vice Chief of Naval Operations. Placing the APO as a di-
rect report to the Vice Chief but external to the main Of-
fice of the Chief of Naval Operations (OPNAV) service
staff and the naval systems commands will help insulate
it from the bureaucratic, budgetary, and cultural turf fights
that could detract from its primary mission. The four-star
fleet commanders should have direct liaison authority to
the APO director to ensure their operational capabilities/
requirements requests can be addressed directly. Office of
the Deputy Chief of Naval Operations for Warfare Sys-
tems (N9) resource sponsors also will require this author-
ity to coordinate transitioning of proven prototypes into
funded programs of record.

Similar to the director, Naval Reactors, an eight- to ten-
year tenure would give the APO director the benefit of a
long-duration, singular focus. Admirals Hyman Rickover
and Wayne Meyer and naval aviation pioneer Admiral
William Moffett benefited from long-term assignments,
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which allowed them to provide consistent and strategic
leadership across their organizations. Ultimately, they ar-
ticulated a vision for their organizations, inculcated it into
the workforce, and implemented it successfully, deliver-
ing revolutionary and transformative capabilities.

The selection of the deputy directors who will be
overseeing the LOEs also is vital, as it is within these di-
visions that the APO’s critical work will occur, namely,
orchestration of R&D across the constellation. Deputy
directors should be selected from among distinguished
leaders in industry, academia, federally funded research
and development centers/university-affiliated research
centers, and Navy and Department of Defense labs who
are recognized experts in the areas they would lead.
Among their primary responsibilities would be to com-
municate with the organizations within their LOEs to
leverage the latest technological advancements for the
constellation to pursue.



THE ADVANTAGES

Establishing an APO will accrue some definitive advan-
tages to the Navy’s efforts to prototype and operational-
ize unmanned autonomous vehicles, including:

Providing well-defined authority and unity of direc-
tion. Creation of an APO would consolidate a multi-
tude of dispersed, decentralized UxS efforts under a
single organization that could provide unity of direc-
tion/effort, well-defined organizational command and
control, and authority. This would clear out the current
bureaucratic thickets and enhance the Navy’s ability to
channel the innovation and energy of the UxS R&D
constellation.

Institutionalizing UxS gains. Establishing the APO
would allow the Secretary of the Navy and Chief of Na-
val Operations to affirm and make permanent the UxS,
autonomy, and Al mandates they have imparted through-
out the Navy. Without that permanence anchored by an
APO, their vision could be nullified (through either be-
nign or purposeful neglect) in the future.

Harnessing  revolutionary  technological — break-
throughs. The APO could identify ground-breaking tech-
nologies, coordinate with the originating organizations to
leverage their expertise, and then facilitate continued pur-
suit by the UxS R&D constellation. These breakthrough
technologies then could be evaluated, shepherded, and
nurtured for spiraling into future prototypes. In addi-
tion, the APO could help eliminate impediments to the
successful transition of R&D technology that otherwise
might not cross the “Valley of Death.”
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Increasing the pace of experimentation and innova-
tion. With an eye toward prudent safety and ethics, the
APO could help pare down unnecessary or onerous poli-
cies/regulations to allow experimentation across all LOEs
to progress more freely. Just as formalizing collaboration
across the constellation will enhance technological ad-
vancement, so can the APO accelerate innovation and ad-
vancement by formalizing competitive experimentation.
Within academia and the commercial sector, technologi-
cal competitions of all varieties have accelerated the state
of the art by unbridling the innovation and intelligence of
the nation’s best and brightest scientists, engineers, stu-
dents, and practitioners (for example, DARPA Driverless
Vehicle Grand Challenges, DARPA Grand Cyber Chal-
lenge, and hackathons).

Delivering on effective operationalization of UxS to
the fleet. The proposed APO design includes a Fleet Li-
aison Division that would aid coordination and collab-
oration among the constellation during all phases of
R&D, prototyping, test and evaluation, and operational-
ization. APO, N9 resource sponsors, and type and fleet
commanders can ensure the Joint Capabilities Integra-
tion and Development System’s full Doctrine, Organi-
zation Training, Materiel, Leadership, Policy and Edu-
cation, Personnel, Facilities and Policy (DOTMLPF-P)
analysis is considered during every phase, ultimately
streamlining the transition and operationalization of
UxS to the fleet.”

The U.S. Navy has achieved some UxS successes, but
an Autonomy Project Office could help it better deliver

DARPA and the Office of Naval Research’s
autonomous unmanned surface vehicle, Sea Hunter,
under way for at-sea testing and operations.
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on the promise of UxS and Al-based technology. Specif-
ically, an APO could reduce the bureaucratic friction that
is degrading the service’s ability to rapidly invent, inno-
vate, and prototype, while accelerating progress across
the existing UxS R&D constellation.

AutHor’s Note: For eight months, as a Navy Fellow at the Center for Stra-
tegic and Budgetary Assessments, the author led a comprehensive study
of U.S. Navy R&D efforts focused on UxS and Al, which included numerous
site visits and interviews with more than 160 subject-matter experts from
50+ federally funded research and development centers, university-affil-

iated research centers, industry partners, academic institutions, indepen-
dent think tanks, DoD and DON labs/warfare centers, Navy fleet and opera-
tional commands, and Navy policy and research funding offices. This article
is based on that research.

1. The “UxS R&D constellation” includes federally funded R&D centers, univer-
sity affiliated research centers, industry, academia, and Department of Defense
and Navy research labs and centers.

2. Department of the Navy, “Department of the Navy Strategic Roadmap for
Unmanned Systems,” 2017, https://news.usni.org/2018/05/29/summary-depart-
ment-navy-strategic-unmanned-systems-roadmap.

3. U.S. Naval Research Advisory Committee, “Autonomous and Unmanned

Systems in the Department of the Navy,” 2017, www.senedia.org/wp-content/

AUTONOMOUS UNMANNED SYSTEMS GIVE AMPHIBIOUS

ASSAULT AN EDGE

By Captain George Galdorisi, U.S. Navy (Retired), and Scott C. Truver

One of the most rapidly growing ar-
eas of innovative technology adoption
by the U.S. military involves unmanned
systems (UxS). The expanding use of
military UxS is creating strategic, op-
erational, and tactical possibilities that
did not exist a decade ago."In the high-
est level U.S. policy and strategy docu-
ments, unmanned systems are featured
as an important part of the way the
joint force will fight in the future.

But because urgent operational
needs in Irag and Afghanistan de-
manded development of unmanned
air and ground vehicles, they have ac-
counted for the lion’s share of defense
funding for unmanned systems, while
funding for unmanned maritime sys-
tems (surface and subsurface) has
lagged. This is especially true for the
U.S. Navy, where platforms such as the
MQ-25 Stingray, MQ-4C Triton, MQ-
8B/C Fire Scout, and other, smaller,
unmanned aerial vehicles (UAVs) are
the programs of record.

But Navy-Marine Corps expedition-
ary assault forces have needs that are
not being met by this heavy invest-
ment in UAVs. During the past 15 years
of war in South Asia and the Middle
East, the Marine Corps has been used
extensively as a land force, and largely
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was disembarked from Navy amphib-
ious ships. With those conflicts wind-
ing down, however, the Corps is, in the
words of a former Commandant, “Re-
turning to its amphibious roots.”? It
may be time for the Department of the
Navy to place more emphasis on un-
manned maritime systems.

THE AMPHIBIOUS ASSAULT NAVY

Expeditionary strike groups are the
nation’s sole forcible entry force. In
conducting this mission, the ship-to-
shore movement of the assault force
remains the most hazardous phase

of the operation. To reduce the risk

to Marines assaulting the beach, ex-
peditionary strike groups are depen-
dent on real-time intelligence, surveil-
lance, and reconnaissance (ISR) and
focused intelligence preparation of the
battlespace (IPB). These are critical
missions that traditionally have been
done by U.S. sailors, Marines, and spe-
cial operators, but ones that put these
warfighters at extreme risk.

To provide ISR and IPB for the am-
phibious assault mission, unmanned air
vehicles are useful, but they are vulner-
able to enemy air defenses. Unmanned
undersea vehicles are useful as well, but
the underwater medium makes control

of these assets at distance problematic.
Increasingly, the Navy-Marine Corps
team is looking to unmanned surface
vehicles to perform this mission.

TESTING AND EVALUATING

The Navy-Marine Corps team has been
conducting an array of exercises, ex-
periments, and demonstrations fo-
cused on inserting new technologies
into its amphibious assault forces. In
less than 18 months, it has tested and
evaluated unmanned maritime sys-
tems in the Ship-to-Shore Maneuver
Exploration and Experimentation Ad-
vanced Naval Technology Exercise
(S2ME2 ANTX), the Battlespace Prepa-
ration in a Contested Environment, the
Surface Warfare Distributed Lethal-
ity in the Littoral demonstration, Dawn
Blitz, Steel Knight, and Bold Alligator
2017, among others.

The S2ME2 ANTX and Bold Alligator
2017 events are prime examples of am-
phibious assault forces using new un-
manned maritime technologies to pro-
vide ISR and IPB in creative ways.

During S2ME2 ANTX, demonstra-
tion organizers selected the catama-
ran style MANTAS unmanned surface
vehicle (USV) for the ISR and IPB role,
primarily because of its stealth, speed,



uploads/2018/01/NRAC-Report-Autonomous-and-Unmanned-Systems-in-the-De-
partment-of-Navy.pdf.

4. “DOD has long noted the existence of a chasm between its science and technol-
ogy community and its acquisition community that impedes technology transition
from consistently occurring. This chasm, often referred to by department insiders
as ‘the valley of death,’ exists because the acquisition community often requires

a higher level of technology maturity than the science and technology community

6. More details can be found in the forthcoming monograph research report.
7. CJCS Instruction Number 3170.011, Joint Capabilities Integration and Devel-
opment System (23 January 2015), www.jcs.mil/Portals/36/Documents/Library/
Instructions/3170_01a.pdf?ver=2016-02-05-175022-720.

M CAPTAIN CALFEE, a surface warfare officer and previous commanding

is willing to fund and develop.” Government Accountability Office, “Key Factors

Drive Transition of Technologies, But Better Training and Data Dissemination Can

Increase Success” (November 2015), 7.

5. The APO should develop hybrid semi-autonomous (human in the loop)/
supervised-autonomous (human on the loop) UxS prototypes as defined in

DoDD 3000.09.

and sea-keeping characteristics. The
amphibious assault force employed
this USV to thwart enemy defenses.
The USV swam into the “enemy” har-
bor (the Del Mar Boat Basin) and re-
layed information to the amphibious
force command center via the TASKER
C2 system. Subsequent to this ISR mis-
sion, the USV entered the surf zone

to provide IPB on water conditions,

U.S. NAVY CREDIT HERE

The MANTAS T6 and T12 operating together d

beach gradient, obstacle location, and
other critical information prior to a
manned assault.

In many ways, S2ME2 ANTX was
a lead-in to Bold Alligator 2017, the
Navy-Marine Corps exercise designed
to enhance interoperability in the lit-
torals. Bold Alligator took the con-
cepts explored during S2ZME2 ANTX
to the next level, employing two dif-
ferent size (6-foot and 12-foot) MAN-
TAS USVs in the ISR and IPB roles
to provide long-range littoral recon-
naissance of “enemy” beaches and
waterways.?

uring S2ME2.

officer of the USS McCampbell (DDG-85), is the Federal Executive Fellow-

ship program U.S. Navy Fellow to the Center for Strategic and Budgetary

Assessments, a defense policy think tank, and a student in the Princeton
University Woodrow Wilson School of International & Public Affairs. He has

been selected for major command afloat.

The 2nd Marine Expeditionary Bri-
gade used the larger USV, equipped
with a gyro-stabilized SeaFLIR 230
electro-optical and infrared camera
and a BlueView M900 forward-look-
ing imaging sonar, to provide ISR and
IPB prior to the amphibious assault.
The sonar provided bottom imaging
and analysis within the surf zone of the
amphibious landing area. This latter

capability is crucial to ensure a landing
craft can enter the surf zone without
encountering mines or other objects.
During the long-range littoral re-
connaissance phase of Bold Alliga-
tor, Navy and Marine Corps operators
at Naval Station Norfolk were able to
control both the 6- and 12-foot USVs
and drive them in the intercoastal wa-
terway as well as off North and South
Onslow beaches. Once positioned,
both USVs streamed live, high-reso-
lution video and sonar images to the
command center several hundred
miles away. Having the ability to view

these images in real time enables de-
cision makers not on-scene to make
time-critical go/no-go determinations.

INTO THE FUTURE

The ship-to-shore movement of an ex-
peditionary assault force remains the
most hazardous mission for any navy.
Real-time ISR and IPB will spell the dif-
ference between victory and defeat.
For this reason, the types of unmanned
systems the Department of the Navy
should acquire are those that directly
support the naval expeditionary forces
that must conduct forcible entry oper-
ations: unmanned surface systems.

1. See, for example, LCDR Jonathan Vandervelde,
USN (Ret.), “Disrupt the Spectrum with A" U.S.
Naval Institute Proceedings 143, no. 5 (May 2017);
CDR Phillip Pournelle, USN, “Trust Autonomous Ma-
chines,” U.S. Naval Institute Proceedings 143, no. 6
(June 2017); and SSGT Jeffery Stiles, USMC, “Drone
Wars Are Coming,” U.S. Naval Institute Proceedings
143, no. 7 (July 2017).

2. Otto Kreisher, “U.S. Marine Corps Is Getting Back
to Its Amphibious Roots,” Defense Media Network,
8 November 2012, www.defensemedianetwork.com/
stories/return-to-the-sea/.

3. Phone interview with LCDR Wisbeck, Commander,
Fleet Forces Command, Public Affairs Office, 28
November 2017. These systems were employed in
early October 2017 during the long-range littoral
reconnaissance phase of the exercise.
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ticle in Proceedings. During his 30 years of ac-
tive duty, he had three tours with the amphibious
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