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Moving Full Speed Ahead
Into the Era of Unmanned
By Rear Adm. Lorin C. Selby
The advances in unmanned systems will not be
limited to our men and women in uniform. Ultimately,
just as a rock thrown into a pond creates far-ranging
ripples, this field will literally impact all of us — as with
so many cutting-edge naval research efforts.

this — an almost palpable sense that we need to
move full speed ahead on unmanned, because like it
or not (and there are some who do not), the era of
unmanned is here. We will remain careful, focused
and ethical leaders in this new warfare era.

I have said in several speeches that we are at a pivotal
moment in history, particularly technologically. The
impact of quantum, biotechnology, and the merging
of artificial intelligence (AI) and autonomy, will match
or exceed the introduction of James Watts’ steam
engine, which revolutionized the world starting in the
18th century.

The IBP 21 event was actually an idea I brought to my
new team as I first arrived on the job. I asked our
program officers: How can you get your unmanned
efforts out of the lab and into the water, or the skies,
and see where we actually are? Most important, I
wanted to see manned/unmanned teaming in action,
and get Fleet operator feedback.

The Integrated Battle Problem (IBP) 21 exercise,
which took place this past spring, was a great
example of how to merge critical naval research with
problem-solving for the warfighter. Working on a U.S.
Pacific Fleet (PACFLT) battle problem, under
Commander, U.S. Third Fleet (C3F), leadership, and
using multiple ONR-sponsored unmanned capabilities
on platforms below, on and above the sea, our Sailors
were given some of the newest technologies to try on
for size.

While I was pleased to get a good reaction to the idea
from the sharp minds at ONR, I was a bit in awe when
I mentioned it to RDML Rob Gaucher, then Director,
Maritime Headquarters PACFLT, who was all-in,
instantly. We then informed Adm. John Aquilino
(PACFLT commander at the time) who was not only
energized by the concept but demanded we
accelerate our timetable!
So the planning and preparation began, including
bringing in the ONR Global Experimentation and
Analysis team to herd the many cats that would need
to be involved in something of this scale.

The exercise featured operational unmanned systems
such as the MQ-9 Sea Guardian unmanned aerial
vehicle, the medium-displacement unmanned surface
vehicles Sea Hunter and Seahawk, and small and
medium unmanned undersea vehicles with modular
payloads. Some of the technologies were met with
enthusiastic reviews and “when can we get this on the
ship?” Others, however, didn’t work as planned when
they were put into actual operations.

While most of the exercise was classified, what I can
tell you here, and what you’ll see in some of these
articles: We weren’t defining success by how many
platforms successfully completed a particular task. In
science and technology, to paraphrase the wise words
of Thomas Edison after his many failed experiments
in developing the lightbulb: It’s important to learn
how not to do something, too.
(continues on next page)

But no matter the individual results, there was a
recognition that we need to do more exercises like
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Sailors attached to Unmanned Undersea Vehicles Squadron 1 monitor the launch and operation of an unmanned undersea vehicle at
Naval Undersea Warfare Center Division Keyport UUV Operations Center as part of U.S. Pacific Fleet’s Unmanned Systems
Integrated Battle Problem (UxS IBP) 21. UxS IBP 21 integrated manned and unmanned capabilities into challenging operational
scenarios to generate warfighting advantages. (U.S. Navy photo)

publication is one of those essential components that
will get us to the Fleet and Force of tomorrow, and
ensure continued battlespace dominance for our
Sailors and Marines.

(from previous page)
Luckily, a majority of our efforts showed we’re on the
right track.
I’m truly honored to write a regular column in these
pages, focused on the pivotal work being done by the
Naval Research Enterprise in unmanned systems. It’s
no idle statement to say that we need publications
like The Disruptor to further our dialogue in this
important arena, increase inter-command
cooperation and awareness, and perhaps re-imagine
what the future could be. In a very real sense, this

While the articles here can’t relay everything about
the exercise, I hope they give you some sense of the
scope and scale, and some of the concerns and
challenges we met — and the need for IBP 21 to be
just the first rock creating new ripples in that pond.
Rear Adm. Lorin C. Selby is the Chief of Naval Research
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IAS S&T Strategy Plots
Course for the Cognitive Age
By ONR Public Affairs
This Cognitive Age brings new technologies that only
recently were considered science fiction. These
technologies were on full display across all domains
during the Integrated Battle Problem 21 (IBP 21).

The Department of the Navy (DoN) Science and
Technology (S&T) Strategy for Intelligent Autonomous Systems (IAS) was signed out July 2 by Deputy
Assistant Secretary of the Navy for Research,
Development, Test and Evaluation Joan L. Johnson,
and Rear Adm. Lorin C. Selby, chief of naval research.
It will be accompanied by the IAS S&T Strategy
Execution Plan.

At the confluence of technologies that are already,
changing the nature of warfare — artificial
intelligence, autonomy and unmanned systems (UxS)
— IAS is the cornerstone of future defense research.
The Unmanned Campaign Framework, together with
the IAS Strategy, set the course for decisive
warfighting capability, according to Craig Sawyer,
deputy lead for the Naval Unmanned Campaign and
OPNAV N9I S&T adviser.

As previewed by Rear Adm. Selby in Issue 1 of The
Disruptor, the IAS Strategy now joins the DoN
Unmanned Campaign Framework on converging
courses to the same destination — fielding decisive
technology-enabled warfighting capability in the
future maritime battlespace.

The two documents, with their respective execution
plans, are complementary, mutually supportive and
interdependent.

Technology will be dominate in all maritime domains.
The imperative of maintaining the technological edge
was stated by retired Vice Adm. Ann E. Rondeau, the
Naval Postgraduate School president, in a February
2021 article in the U.S. Naval Institute’s Proceedings
magazine, “Technological Leadership: Combining
Research and Education for Advantage at Sea.”

Commonality begins with their respective visions:
• Unmanned Campaign — Make unmanned systems
a trusted and sustainable part of the naval force
structure, integrated at speed to provide lethal,
survivable and scalable effects in support of the
future maritime mission.
• IAS Strategy — To seamlessly integrate IAS as
trusted members of the naval enterprise.

“We stand at a critical inflection point. U.S. national
security must contend with increasing great power
competition, which is fundamentally an innovation
race — one well contested by our near-peer rivals.
While technological change is inevitable, the rapidly
emerging integration of computational power with its
human masters, the so-called Cognitive Age, is poised
to create unprecedented national security challenges,
and at a pace measured in months and not years,”
Rondeau wrote.

Trust is a key word for both visions. The strategy
addresses the relevance of trust: “A major design goal
in human-machine systems is appropriate reliance —
too little reliance and performance is subpar, too
much and avoidable mistakes ensue. For many
(continues on page 5)

Without high-level trust in the human-machine relationship, the full potential warfighting capabilities of Intelligent Autonomous
Systems cannot be realized. (Photo illustration on facing page by Jeff Wright/ONR)
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An MQ-9 Sea Guardian unmanned maritime surveillance aircraft system launches from General Atomics Aeronautical Systems Gray
Butte Flight Operations Facility in support of IBP 21. (U.S. Navy photo)

(from page 3)
military systems and situations, trust is a critical
component of reliance. For IAS, there are multiple
facets of trust, and each must be addressed
differently.

preserve and maximize warfighting effectiveness
while conforming to law, policy and ethical principles
… (P)rimary IAS design and employment objectives
must include safety, security, reliability, predictability,
trustworthiness and ethical boundaries.”

Two major facets are: Individual Trust — How/when
should the human trust the machine? And
Institutional Trust — How should the DoN assess trust
for the machine and human-machine team?”

Commitment to ethical standards establishes the
foundation for broader public confidence in DoN’s use
of intelligent, autonomous UxS. Another fundamental
of both documents is recognition of the need to
accelerate the pace from concept to capability. One
of the strategy’s three objectives is to “guide
coherence to accelerate development, operationalization and adoption.” The imperative is to advance
and adopt IAS-enabled UxS at the speed of
innovation.

IBP21 provided an invaluable opportunity for human
and machine to establish and strengthen
mutual trust as teammates and accelerate adoption
of unmanned systems by warfighters. Without highlevel trust in the human-machine relationship, the full
potential warfighting capabilities of Intelligent
Autonomous Systems cannot be realized.
Along with trust, both documents reflect a strong
commitment to ethical standards. As stated in the
strategy: “From an ethical perspective, the primary
goal is to develop and field IAS-based capabilities that

Progressing in tandem to achieve the full warfighting
capability of intelligent, autonomous UxS, the
Unmanned Campaign Framework with the IAS
Strategy contribute significantly to reimagining naval
power. With their success, the only limit on future
naval power could prove to be our imaginations.
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Key Takeaways: The Fleet
Perspective on IBP 21
By Chris Murphy
In April 2021, an array of unmanned systems on,
above and below the sea converged in San Diego to
challenge the notion that unmanned and autonomous
technologies are merely clean-room exhibitions.
Instead, these systems came poised to deliver
tangible operational utility to Fleet commanders in a
peer competition.

transform disparate competencies into an integrated
capability. Key takeaways from the operational
element of IBP 21 include:
• Continually question how a system fits into today’s
fleet. Low-cost technologies that integrate into
existing Navy force structures are more likely to
derive operational value.

Closely following the release of the Chief of Naval
Operations’ (CNO’s) Unmanned Campaign
Framework, the U.S. Pacific Fleet (PACFLT)
Unmanned Systems Integrated Battle Problem (IBP)
21 demonstrated and integrated unmanned and
manned systems into complex scenarios focused on
the CNO’s Key Operational Problems for the U.S.
Indo-Pacific Command area of responsibility.

• Field an unmanned force that complements our
warfighting effectiveness, and consider how this
shifts human-centered warfighting paradigms. We
have the luxury of rigorously assessing how
unmanned systems can integrate with current
operations — watchstation functions, mission
command, track reporting and human “on” versus
“in” the loop.

The battle problem’s ultimate success, longevity of
lessons learned and resulting roadmap toward
deliberate unmanned experimentation are a result of
intense collaboration among PACFLT, the Office of
Naval Research, U.S. Third Fleet, Navy type
commanders and the Navy Warfare Development
Command.

• Most systems focused on delivering payload or
platform capabilities while relying on commercial
communications or ad hoc networks. IBP 21
showed the importance of maximizing the value of
rehearsal through early integration with operational networks enabled by standardized
unmanned systems communications packages and
streamlined authorities to operate.

IBP 21 participants quickly identified that a valuable
unmanned system depends on four functional
components that, when effectively combined, realize
an operational capability: the intersection of payload,
platform, command, control and communications
(C3) and autonomy. Many participants brought one or
two of these functions; few brought all.

• Close at-sea interaction between Sailors and
technology generators is valuable to understand
culture, operations, limitations, manpower
requirements and employment concepts. The
perceived value of many IBP 21 systems improved
as Sailors and demonstrators collaborated to
refine operational employment.

To realize an operational thread, the Fleet,
technology developers and the acquisition
community need to bring together and experiment
with deliberate mixes of technologies to rapidly

• Maximize rehearsal opportunities to validate
(continues next page)
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system criteria. Exposing these systems to
operational environments and testing their
autonomous reliability can scope current
capabilities and define research and development
focus areas.

The ultimate value of IBP 21 rests not on transient
lessons learned, but in providing a common technical
and operational foundation from which PACFLT, the
Naval Research Enterprise, academia and industry
and others can pursue complementary capabilities.
Moving forward, expect continued Fleet collaboration
with the fleet experimentation program and alignment with the Unmanned Campaign Framework.
Through the lens of generating warfighting
advantage, unmanned systems — integrated with
extant Fleet capabilities — can deliver a confident,
capable and unbeatable team.

Unmanned systems have the potential to deliver
capability and capacity across all domains as resilient
targeting platforms operating forward, in persistent
battlespace awareness and C2 nodes, and as fires
enablers. Swarms are effective and can enable
asymmetric defensive and offensive effects. The
human element will remain a basic factor in naval
warfare, but unmanned systems are digital-age tools
needed to compete in a peer competition.

Chris Murphy is ONR Global Science Advisor to U.S.
Pacific Fleet

Among the key takeaways from IBP 21 was that low-cost technologies that integrate into existing Navy force structures are more
likely to derive operational value. Here, an ADARO unmanned system interacts with the Navy's newest Independence-variant
littoral combat ship USS Oakland during IBP 21. (U.S. Navy)
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The Evolution of MDUSVs
By ONR Public Affairs
The Office of Naval Research (ONR) has been
developing medium-displacement unmanned surface
vehicles (MDUSVs) and related technologies for many
years. The Disruptor recently spoke with Bob
Brizzolara, ONR program officer for the Advanced
Platforms Division, to hear the latest from him about
the command’s ongoing work with MDUSVs.
Q. ONR has a history with MDUSVs. Could you
explain briefly the evolution of some of these ships
including the Sea Hunter and Seahawk (Sea Hunter
II)?
The medium displacement unmanned surface vehicle Seahawk
participates in IBP 21. (U.S. Navy)

ONR’s involvement with USVs began in 2004, with a
particular focus on autonomous control for USVs.
Working with NAVSEA05 and Naval Surface Warfare
Center Carderock, ONR sponsored work that resulted
in the capability to operate USVs with autonomous
control, rather than remote human control [which
was the state-of-the-art at the time].

In 2018, Sea Hunter participated in a fleet exercise
called Operation Tempest Invidia, which included an
unmanned transit from San Diego to Hawaii. In
December 2019, Sea Hunter was transferred from
ONR to PEO Unmanned and Small Combatants for
operation by Surface Development Squadron-1.

ONR developed radar and EO/IR (electro-optical/
infrared) perception capability for USVs, path
planners and cooperative autonomy among multiple
USVs. In fiscal year (FY) 2016, the Defense Advanced
Research Projects Agency (DARPA) Anti-Submarine
Warfare Continuous Trail Unmanned (ACTUV)
program with Leidos (as the prime contractor)
launched Sea Hunter; it was then transferred in FY
2018 to ONR and the MDUSV Program for further
development and testing.

Q. The media got a glimpse of the second iteration
of Sea Hunter, named Seahawk, in March 2021.
What are the differences between Sea Hunter and
Seahawk? How has the technology improved?
What is the overall purpose of Seahawk?
Seahawk was launched in 2020, also with Leidos as
the prime contractor. As with Sea Hunter, Seahawk is
designed to be unmanned, which results in space and
size efficiencies. Seahawk was built to provide
additional test capacity to the Surface Development
Squadron. It is largely the same design as Sea Hunter,
and uses the same autonomy software. Seahawk has
(continues next page)

Sea Hunter was operated without people on board for
the first time [this is now done routinely] in FY 2018,
and several payloads were demonstrated on Sea
Hunter in the unmanned condition.
8
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monitoring Seahawk operations but not actually
driving the vessel.

(from previous page)
a few upgrades such as improved rail system for
payloads resulting in slightly greater payload
capacity, upgraded electrical system and slightly
higher top speed.

Q. IBP 21 is a major priority for the U.S. Navy. How
has ONR MDUSV technology contributed to this
exercise? What was the benefit of an exercise like
IBP 21, and how is it beneficial to get technology
out of the lab and into the operational
environment?

Seahawk participated in Integrated Battle Problem 21
(IBP 21) in the unmanned condition. IBP 21 was a key
opportunity to get ONR-developed technology into
the fleet’s hands providing Navy personnel an early
look at the capability and providing ONR important
feedback. Seahawk received highly positive feedback
from the operational participants in this exercise.

IBP 21 was a key exercise because it allowed the
operational community to get hands-on experience
with new technologies like Seahawk, and it enabled
ONR to receive feedback from the operational
community to guide future science and technology
work.

Q. What are the challenges involved with payload
and autonomous ships?

Q. What was the relationship like between ONR
and DARPA when developing a ship like Sea
Hunter?

Operation of payloads from an unmanned platform
such as Seahawk involves numerous challenges. For
payloads that have to be deployed and retrieved from
the USV, the deploying and retrieving of the payload
has to be automated. This was successfully demonstrated during IBP 21 on Seahawk.

ONR worked in close partnership with DARPA
starting from the beginning of the DARPA ACTUV
program, including the Seedling project that
preceded it. This was critical to the eventual
successful transfer of Sea Hunter to the Surface
Development Squadron. During this time, ONR and
DARPA worked closely during all phases of the
project, from the initial studies, concept design, detail
design, construction and builder’s trials, before Sea
Hunter was transferred to ONR. This ensured that the
USV was of high relevance to the operational
community and resulted in Sea Hunter’s eventual
transfer to the Surface Development Squadron.

Q. How much human involvement is there with
operating Seahawk?
The remote human operator has a supervisory role —

Q. What is the future like for MDUSVs at ONR?
ONR continues to work science and technology
programs that will ultimately increase the capability
of Navy USVs. There programs range from autonomy,
artificial intelligence, perception, hydrodynamics,
digital design and engineering, reliability, virtual
testing, advanced manufacturing and many others.

The Sea Hunter medium displacement unmanned surface
vehicle launches from Naval Base Point Loma during IBP 21.
(U.S. Navy)
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IBP 21 Showcases New
Undersea Warfare Capabilities
By Colin E. Babb, ONR
“It was highly successful from an overall USW
[undersea warfare] perspective,” said Medina. “The
USW technologies that were showcased and tested
during IBP were resoundingly successful. We gained
new insights in rapid deployment of USW capabilities
that the operators could see, touch, feel and execute
on their own.”

Despite the fact that naval mines have caused nearly
80 percent of the U.S. Navy’s ship casualties
(resulting in a vessel being sunk or severely damaged)
since the end of World War II, defensive mine
countermeasures — and especially offensive mine
warfare — have remained on the back burner for
hardware, doctrine and budgets compared to other
naval warfare areas well into the 21st century.

Remora and other technologies being pursued within
Medina’s research portfolio are intended to provide
an update to the U.S. Navy’s mine warfare capabilities. When Medina arrived at ONR, the program was
being rebuilt after years on the periphery. For
example: While there are a number of mine systems
used by the U.S. Navy, including air-dropped Quickstrike mines as well as the Mk 67 submarine-launched
mobile mine, the last new system was introduced to
the Fleet in 1983.

A major report by the National Research Council in
2001 — “Naval Mine Warfare: Operational and
Technical Challenges for Naval Forces” — recommended that “the Secretary of the Navy, the Chief of
Naval Operations, and the Commandant of the
Marine Corps should take the steps needed to
establish mine warfare as a major naval warfare area.”
Twenty years later, the Navy now has a number of
development programs under way that are improving
the service’s long-neglected inventory of sea mines
and mining capabilities, through the introduction of
new, innovative unmanned technologies.

“We have not invested in this part of mine warfare in
over 50 years,” she said. “We didn't have a program
officer. I was brought to ONR to start this portfolio
seven years ago. We kind of all said, ‘we don't
resource this,’ but there is this clear interest in finding
out what our trade space is for Navy decisions and for
leadership to make some strategic investments.”

At the Unmanned Systems Integrated Battle Problem
21 (IBP 21) held in April by U.S. Third Fleet, part of
that fresh focus was on display with the inclusion of
Remora, a new undersea warfare system. A product
of the Office of Naval Research (ONR), Remora “took
two fleet capabilities, things that Sailors use every
single day, and we combined them into an innovative
new technology,” said Program Officer Emily Medina.

The effort to update the Navy’s undersea and mine
warfare domains is focused on augmenting the stillsubstantial inventory of existing mine warheads.
Some of this is accomplished by the introduction of
new sensing and communications systems.

Intended to improve cooperation between manned
and unmanned assets, IBP 21 involved surface,
subsurface and airborne unmanned assets, operating
with littoral combat ships, guided-missile cruisers and
destroyers, submarines and helicopter squadrons.

“It's a very flexible idea, and a very flexible weapon,”
said Medina.
(continues next page)
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“We have to be judicious about how we use these,
instead of just throwing them into the ocean and
causing a problem for everybody, both sides
included.”

(from previous page)
The further development of U.S. mines resides mostly
in sustainment, “so we need to look at updating
sensors, updating housings, and looking at checking
the validity of the energetics. We're also looking at
the communications with that, and looking at
different distributed systems in order to accomplish
the objective,” she said.

In the wake of IBP 21, the systems showcased at the
exercise will undergo further testing. The use of
Remora validated a program that until just a few
years ago was effectively moribund.

Another factor in updating mines is to ensure their
safe operation in all phases of their deployment —
including the end phase. when it comes time to
remove them from inventory when their use is
complete. Medina’s program is also looking at ways
to make undersea warfare systems less susceptible to
being lost, detonating prematurely, or “attacking”
friendly targets.

“I arrived at ONR and the shelf was completely bare,”
Medina said. “It took a lot of creativity and deep
subject matter expertise by people across the USW
community to change and look at novel technologies.
Remora was an example of a late TRL [technology
readiness level] innovative integration, and it
represents the type of innovative prototyping that
this program is doing, alongside the enduring
investigative research and development for these
new sensors, new housings, and new networks.”

“We know that the clean-up of these things is both an
economic and a safety issue globally,” Medina said.

IBP 21 provided new insights in rapid deployment of undersea warfare capabilities that the operators could see, touch, feel and
execute on their own. (Photo illustration by Jeff Wright/ONR)
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ONR Demonstrating Unmanned
Super Swarm Technology
By Bobby Cummings and David Smalley, ONR
Naval warfare in the near future will feature
numbers of emerging unmanned aerial vehicles
(UAVs), unmanned surface vehicles (USVs) and
unmanned underwater vehicles (UUVs). These
platforms will all work with their human monitors
and with one another to deliver effective at-sea, in-air
and battlefield advantages for combatant
commanders.
The Office of Naval Research (ONR) has multiple
programs dedicated to different aspects of unmanned
technologies, as well as the important cutting-edge
autonomy and artificial intelligence efforts. As part of
these efforts, ONR has conducted exercises demonstrating swarming UAVs — part of the Low-Cost UAV
Swarming Technology (LOCUST) program.
Due to national security considerations, discussion of
swarming capabilities is by necessity very
constrained. However, what is publicly known is that
LOCUST can launch swarming UAVs to autonomously overwhelm an adversary. The deployment of
UAV swarms will provide Sailors and Marines a
decisive tactical advantage through the collection of
information, identification of targets, and potentially
unleashing kinetic effects on identified targets.
The LOCUST program includes a tube-based launcher
that can send UAVs into the air in rapid succession.
The breakthrough technology then shares
information among the UAVs, thereby enabling an
autonomous collaborative behavior for either
offensive or defensive missions.
When in operation, LOCUST autonomy will always
have a human monitoring the mission, trained and
prepared to step in and take control at any point. Yet

“Low-cost unmanned aircraft
will be able to penetrate air
defenses and provide critical
situational awareness to our
forces and greatly minimize the
risk to our manned platforms.”
– Lee Mastroianni
even with this oversight, one of the great values of
UAVs is that their autonomy modes free up personnel
to perform other, more complex tasks, as well as
requiring fewer people to conduct missions overall.
In addition to the freeing up manpower, lower costs
are a major benefit of UAVs. Even hundreds of small
autonomous UAVs cost less than a single tactical
aircraft — and, officials note, having this capability
will force adversaries to focus on UAV swarm
response. Every dollar and hour the adversary spends
trying to counter U.S. and allied swarms is time and
money they cannot devote to building carrier-killer
missiles or new submarines.
“Low-cost unmanned aircraft will be able to penetrate
air defenses and provide critical situational awareness
to our forces and greatly minimize the risk to our
manned platforms,” said ONR program manager Lee
Mastroianni.
The topic of swarming unmanned platforms has been
widely discussed, and the prevailing view is that this
will be a game-changer for U.S. defense capabilities.
Defense officials and articles from organizations as
(continues next page)
12

Distribution A: Approved for Public Release; Distribution Unlimited

On The Edge

The deployment of UAV swarms will provide Sailors and Marines a decisive tactical advantage through the collection of information,
identification of targets and potentially unleashing kinetic effects on identified targets. (Photo illustration by Jeff Wright/ONR)

(from previous page)
varied as Forbes, Raytheon and the Modern War
Institute at West Point have all highlighted swarming
as one of the premier technologies that will dominate
future battlefields.
Although Super Swarm unmanned programs like
LOCUST are still in the developmental stage, the
demand to bring them into the hands of warfighters is
high.
“ONR and the Navy’s acquisition community will
enable projects like LOCUST to potentially transition
into warfighting capability,” Mastroianni said.

“LOCUST is one of several efforts under the umbrella
of advanced autonomous systems that the Navy is
exploring to further mature the utilization of
unmanned and autonomous systems.”
According to Chief of Naval Operations Adm. Michael
Gilday, unmanned systems will to play a key part in
future Distributed Maritime Operations, and there is a
clear need to field affordable, lethal, scalable and
connected capabilities. That is why the Navy is
expanding and developing a range of UAVs, UUVs
and USVs that will play key roles as the focus shifts
toward smaller platforms that operate in a more
dispersed manner.
13
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On The Edge
LPD 23 Tests Out ‘Mothership’
Role With Unmanned Systems
By PMS 317 Public Affairs
The LPD 17-class ships are often referred to as the
“Swiss Army Knife” of the Fleet because of their
flexible mission capabilities and the variety of tasks
they perform in support of the Marine Corps.
Recently, with some creative planning and out-ofthe-box thinking, the LPDs picked up another
potential game-changing nickname, “Mothership” for
unmanned systems.
In August 2021, USS Anchorage (LPD 23) participated
in the Trident Warrior 2021 Fleet Experimental
Demonstration during which it conducted
simultaneous operations of multiple unmanned
systems. The mothership concept was successfully
demonstrated with several prototype and program of
record systems, including the large unmanned
undersea vehicle (UUV) Large Training Vehicle-38
(LTV-38), the V-BAT vertical-takeoff-and-landing
(VTOL) unmanned aerial system (UAS), and the
medium-sized unmanned surface vehicle (USV)
prototype Sea Hunter.
The LPD Program Office (PMS 317) led the demonstration planning and execution, but the efforts
included stakeholders from the Unmanned Maritime
Systems Program Office (PMS 406), Unmanned
Undersea Vehicle Squadron One (UUVRON-1),
Pennsylvania State University Applied Research
Laboratory (PSU ARL), Naval Air Warfare Center
(NAWC) Webster Outlying Field (WOLF), Marine
Corps Warfighting Laboratory (MCWL), Martin UAV,
Surface Development Squadron One (SURFDEVRON1) and Naval Surface Warfare Center Panama City.

The LTV-38 system was able to successfully launch, operate in
littoral waters and recover using the LPD 23 well deck during
the Trident Warrior 2021 Fleet Experimental Demonstration.
(U.S. Navy)

unmanned vehicles at the same time. The vehicles
were able to operate jointly, with systems working
together for mission operations under an integrated
C2 structure.
(continues next page)

LPD 23 was the mothership that offered command
and control (C2), and launch and recovery for multiple
14
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reconnaissance, surveillance and target acquisition
information to the other unmanned systems and
ship’s crew, greatly increasing their situational
awareness.
The LTV-38 system launched and recovered from LPD
23’s well deck using a cradle and sled system designed
by PSU ARL. UUVRON-1 personnel operated LTV-38
from LPD 23 in coordination with ARL personnel,
while UUVRON-1 provided in water operational
support for the LTV-38.
The launch and recovery was conducted by the LPD
23 crew, and supported using the ship’s 11-meter and
7-meter boats. The procedures were successfully
demonstrated and serve as a baseline for understanding the concept of operations, procedures and
design requirements needed for operating unmanned
vehicles.
Sea Hunter’s Common Control System C2 software
was installed on LPD 23’s bridge with SURFDEVRON1 and Navy Information Warfare Center Pacific
operators. LPD 23 Sailors also had the opportunity to
send missions to the USV. Sea Hunter operated
autonomously with a UUVRON-1 developed payload,
which provided mission guidance to the UUV.

The V-BAT vertical-takeoff-and-landing unmanned aerial
system aboard USS Anchorage during Trident Warrior 2021.
The LPD-class ship conducted simultaneous operations of
multiple unmanned systems at the demonstration. (U.S. Navy)

(from previous page)
The LTV-38 system was able to successfully launch,
operate in littoral waters and recover using the LPD
well deck. Sea Hunter provided acoustic communications with the submerged UUV. The UAS V-BAT
with C2 aboard launched from LPD 23, transitioned to
a predetermined location and conducted a tactical
handoff of C2 to a land-based site where the UAS
landed and conducted a Forward Arming and
Refueling Position (FARP) operation. Post-FARP
operation, the V-BAT launched and passed C2 back to
the ship for a shipboard recovery.

The V-BAT is a long-endurance VTOL UAS, suited for
land-based and maritime operations. It combines
payload technology, an open architecture framework
for mission-specific modularity, and the ability to
seamlessly transition between land and sea
environments. V-BAT has the ability to transition
from vertical to forward flight, requiring no special
launch and recovery equipment.
Trident Warrior 2021 was held off the coast of
Southern California. The experimental demonstrations and the lessons learned gained during this
event will inform future events. This demonstration
was a significant step for the Navy and will help
deliver new capabilities to the Fleet.

During the demonstration, V-BAT tested a new
propulsion variant, a Hybrid-Heavy Fuel Engine.
Developed in partnership with MCWL and NAWC
WOLF, this engine operates on both Navy jet fuel
and electricity. Additionally, the V-BAT provided
15

Distribution A: Approved for Public Release; Distribution Unlimited

On The Edge
The ‘Sandbox:’ An Experimentation
Ecosystem to Support Rapid Acquisition
By Paul Mann and Marie E. Bussiere
The Department of the Navy (DoN) Unmanned
Campaign Framework outlines an ambitious agenda to
rapidly integrate unmanned systems across the Fleet.
Current acquisition processes ultimately support the
outcomes our Navy needs, but Fleet stakeholders yearn
for increased speed on the most important priorities.

support of the innovators, acquisition professionals and
the Fleet stakeholders.
This “Sandbox” is a distributed, collaborative ecosystem
of tools, models, simulations, experiments, demonstrations and data curation to facilitate the development
and fielding of emerging unmanned systems and
capabilities from the Naval Innovation Pipeline — a
direct outcome from proactive and smart acquisition
teams throughout the Enterprise. These systems, and
the environment in which they operate, encompass
digital representation at varied levels of fidelity, ranging
from static architecture models, to constructive
simulations, to live-on-range test assets, full spectrum
learning through fielding and sustainment. Unmanned
vehicle (UxV) stakeholders are executing analytics prior
to and in conjunction with in-water testing as well as a
broader set of use. A foundation is started.

A “sandbox” that leverages digital battlespace is
complementary and can help address the holistic,
system-of-systems aspects of unmanned systems and
the necessary pace of development and Fleet adoption.
Furthermore, Fleet experimentation; concept of
operations (CONOPs) and tactics, techniques and
procedure (TTP) development; test and evaluation;
mission engineering; training; etc., can be accelerated,
especially learning with an emphasis on digital tools and
environments in addition to the traditional live assets
and venues.
Digital representations may help us learn earlier about
the interdependencies and scalability to reflect the
complexity of the anticipated warfighting operational
environment. Using the sandbox as an enabler for the
Navy to field capabilities, outpace the evolving threat,
capitalize upon technology development and rapidly
solve key operational problems is our leverage and
provides a complementary suite of tools to the
processes upon which we already depend.

Industry, too, will be a beneficiary as it provides access
to a digital battlespace enabling real-world/relevant
testing of innovative ideas with respect to rapidly
evolving threats and relevant operational environments.
The expected outcome is to accelerate the introduction
of new and improved warfighting capabilities to the
Fleet at “scale and speed” — serving as a “HOV lane”
that increases research and development capacity.
The idea of a virtual battlespace for naval unmanned
systems is not a hypothetical notion. We demonstrated,
by leveraging and capitalizing on resources and
expertise within the acquisition teams and the Naval
Research & Development Establishment (NR&DE), our
capacity to learn fast is real. Specifically, several recent
Naval Integrated Live Virtual Constructive (LVC)
Modeling & Simulation (M&S) Environment (NILE)
events featured emerging unmanned systems.
(continues on Page 18)

Acquisition teams need a flexible and accessible
development environment — an unmanned systems
“sandbox” — that provides a mission-based system-ofsystems context for developers and Fleet customers,
and can collaboratively exercise, assess and inform the
development of emerging unmanned systems, including
their payloads, control systems supporting networks and
interfaces with manned platforms. The Naval Enterprise
Digital Battlespace & Sandbox will provide that in
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Message In Code
Naval Warfare Agility at Sea
Hinges on Unmanned
By Dorothy Engelhardt
Technology is not only changing how we live our lives, it
is enabling new ways of thinking for military strategists
and wargamers. Gone are the days of leaving irregular
warfare concepts to small units of Special Forces. Today,
big Navy is evaluating not only how to counter emerging
threats, but how to morph into an unpredictable “shapeshifter” in future sea battles.

This edition of The Disruptor is dedicated to experimentation. Integrated Battle Problem 21, Trident Warrior
and REPMUS 21 (Disruptor Issue II article) are examples
of how unmanned systems, coupled with our manned
capabilities, will provide a far more lethal and powerful
Navy. These experiments are informing Navy leaders
about what technologies are worthy of further
investment and how we should be collectively thinking
about developing and acquiring a hybrid fleet of manned
and unmanned systems.

This cultural shift is both provocative and challenging
within the Pentagon. Unmanned systems are poised to
become the new “protean” or “huli jing” that our
adversaries will be hard pressed to predict, understand
and, most significantly, counter. This is one key way in
which the Navy will improve its “deterrence” factor.

By establishing an innovation pipeline based on
standards, and common dependencies, the Navy will
boost collaboration among naval researchers, academia,
industry and our international partners to create the
innovative connective tissue necessary to scale and
sustain a future hybrid fleet. The Naval Sandbox is
establishing the foundation necessary to explore the
current state of play in unmanned systems and
technologies. It will reveal our current technical
limitations and expose critical issues for top-level policy
consideration prior to initiating scaling of new
capabilities or concepts. The Sandbox will transform our
systems of systems engineering approach by using Live,
Virtual and Constructive tools to enable the Naval
enterprise to use modeling and simulation in order to
connect our “virtual” twins digitally first.

The Navy is plotting its course to become a more agile,
lethal force by balancing tried and true warships with
new technologies that will increase situational
awareness, command and control, targeting and strike
capability. Combined with added capacity, this approach
will create an all-domain battlespace dominance
capability deployed far forward. This is the Navy’s long
game, one that will take investment, steeped in
engineering and experimentation rigor.
Building on this cultural shift, the Navy is creating a new
“Sandbox” to accelerate de-risking the “limiting factors”
by inserting an innovation pipeline and scalability
accelerator into the process of change. The new
Unmanned Task Force and U.S. Fifth Fleet’s Task Force
59 are complimentary efforts designed to create a true
“learning” ecosystem that will pursue near-term, more
commercially derived, attritable and economical
capabilities to augment existing and complex programs
of record. This approach will yield a more agile and
flexible Navy that will build in theadded flexibility to
“shape-shift” into an asymmetrical force when
necessary to retain tactical advantages.

This foundational capability will be a more economical
approach to exploring new concepts, integrating new
sensors while providing a continuous DEVOPS
framework for such things as autonomy and artificial
intelligence. I will refer to this as our way to build a
Capability Over Time Curve (COTC).
I am in awe of Alexander Graham Bell’s desire to teach,
experiment and learn. I often reflect on how his
(continues next page)
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Message In Code
(from previous page)
exclamation in 1876, “Mr. Watson, come here; I want to
see you” was followed up in four short years when he
first demonstrated a wireless telephone (photophone)
on a beam of light; and yet again, in the early 1900s with
his experimentation of the hydrofoil watercraft – this is
COTC in action.

and knowledge gaps while simultaneously creating
a culture of innovation based on solid naval engineering
principles — I am eager to participate and ready to
bring readers along on what will be a fascinating
journey!
- .... . / ... ..- .--. .-. . -- . / .- .-. - / --- ..-. / .-- .- .-. / .. ... / - --- /
... ..- -... -.. ..- . / - .... . / . -. . -- -.-- / .-- .. - .... --- ..- - / ..-. .. -. .... - .. -. --.

The unmanned naval enterprise is just beginning to plot
its future trajectory on the Navy’s new COTC. We will
master the understanding of technology through
research and experimentation, close our technical

Dorothy Engelhardt is Director of Unmanned Systems,
DASN Ships

(from Page 16)
A key feature of these NILE events made these
capabilities directly accessible and operable for Fleet
stakeholders: program manager investments were
leveraged. This approach enabled stakeholders to trial
new and emerging unmanned systems capabilities
within a relevant, mission-based context.

enterprise endeavor that supports the rapid maturation
of disruptive technologies as well as the acceleration of
evolutionary changes. In particular, as the innovation
pipeline continues to fill our Naval depots with physical
prototypes, the sandbox enables those (and many more)
to simultaneously populate a digital depot with Virtual
and Conceptual prototypes enabling earlier and
distributed acquisition professional and Fleet access
for CONOPs exploration, analysis of alternatives and
risk buy-down for at-sea events — i.e., do a virtual test
drive.

Conducting events using this virtual environment also is
significantly more affordable and complements the
ultimate proof in live events by increasing the sets and
reps of the learning. Furthermore, the virtual
battlespace serves as an important means to inform and
augment live, in-water testing and experimentation, so
that more focus and value is obtained from these
relatively infrequent and important live events.

The Naval Enterprise Digital Battlespace & Sandbox
ultimately aims to accelerate the experimentation,
systems engineering and learning. We must go faster.
The technical rigor must enable credible and objective
learning and drive decision making and outcomes.

The plan intends to scale up these and other successes
and extend beyond LVC M&S. An important challenge is
developing an architecture that is flexible enough to
support the breadth of Naval users (e.g., program
offices, warfare centers, Fleet commands, warfare
development centers, industry, coalition partners,
academia) while ensuring cyber resiliency and
accommodation of multi-level security needs. For this
reason, a tiered and segregated approach is being
developed for the Naval Enterprise Digital Battlespace &
Sandbox architecture where persistent core- and
enterprise-level resources can be flexibly combined with
“as needed” capabilities tailored to a particular project.

We expect to harness the capacity of the “Sandbox” and
rapidly drive learning and engineering progress,
especially for system-of-systems interdependencies,
algorithm exploration and solving key operational
problems faster. Our acquisition program managers and
their Fleet customers are the beneficiaries. We connect
innovators, industry, acquisition professionals, and
especially fleet stakeholders to attack and solve key
operational problems so our Naval capacity and
capability grows, and does so affordably!
Paul Mann is ASN RDA Chief Systems Engineer at DASN
(RDT&E) and Marie E. Bussiere is DASN RDT&E Digital
Transformation Executive

Perhaps, most importantly, the “Sandbox” is an
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