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12 Days Before the MASTT
by J. Overton, writer/editor, NAVSEA Keyport, joe.overton@navy.mil

The Mobile Anti-Submarine Training Target Successfully Completes its Fleet Assessment  

“The Sea Services have historically organized, trained, and equipped to perform four essential functions: deter-
rence, sea control, power projection, and maritime security. Because access to the global commons is critical, 
this strategy introduces a fifth function: all domain access…All domain access is the ability to project military 
force in contested areas with sufficient freedom of action to operate effectively. In today’s security environment, 
that access is increasingly contested by state and non-state actors that can hold even our most advanced forces 
and weapon systems at risk with their own sophisticated anti-access/area denial strategies. “ - A Cooperative 
Strategy for 21st Century Seapower: Forward, Engaged, Ready

A Venerable Threat
Although mentioned as a new function for U.S. sea 
power, gaining access to all operational domains has 
been a goal of naval operations for a very long time. The 
U.S. Navy’s first ship loss as a result of enemy submarine 
attack came from an attempt to prevent all domain ac-
cess, in this case access to the maritime battlespace of 
the Charleston, South Carolina harbor. On the night of 
February 17, 1864, the small, human-powered subma-
rine Confederate States Ship H.L. Hunley managed to 
approach the U.S. sloop of war Housatonic, anchored in 
the Harbor, and attack her with a spar torpedo. Housa-
tonic sank, as did H.L. Hunley by accident, and while 
the action had little decisive impact on either further 
U.S. operations in Charleston or on the outcome of the 
Civil War itself, it did present a new challenge to ships’ ability to operate freely at times and places of their 
choosing. Dangers from the undersea environment had always been one of a mariner’s greatest fears: rocks 
and shoals since man had gone to sea, the occasional outsized and angry marine mammal or fish, and by 
the 1860’s, the potential danger of naval mines. A piloted submarine ship, however, was a far different type 
of threat. There was little a merchant or naval ship could do to prepare to counter such a platform, and 
operations in any body of water where a hostile submarine could lurk would always come with some level 
of hesitancy and added caution. 

The sinking of Housatonic began a new era of warfare. Within 50 years the submarine would have a 
strategic impact during the largest conflict the world had experienced, and a submarine action by the 
Central Powers would draw the U.S. into the War on the side of the Allies. Starting with World War I and 
continuing to the present, the most effective means our enemies used for denying American forces access 
to a maritime battlespace has been the submarine. Certainly mines and natural obstructions took their 
toll, from the beaches of Normandy to Inchon Harbor and the Persian Gulf, but static devices lack the 
maneuverability provided by an enemy submarine. Controlled by humans, they are able to react and adapt 
to the actions made by a counter-force, rather than simply awaiting contact. And largely because of that 
human element, they’re still very difficult to find, detect, and mitigate. 

Train Like You Fight
For as long as they’ve been a threat to the maritime battlespace, navies the world over have tried to find 
better ways to train to counter that threat. Few good choices have existed for accurately portraying an en-
emy submarine: actual friendly submarines have been used, as have various Unmanned Undersea Vehicles 
(UUVs), from simply towed, empty, decommissioned submarines to be used for target practice to small, 
highly-computerized devices which could be deployed to mimic enemy submarine actions and signatures. 
Both methods have their drawbacks, be that expense, lack of deployability, artificiality, or all three. 

US Navy Photo,Mobile Antisubmarine Training Target

http://www.sciencedirect.com/science/article/pii/S1877050913010727
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The Mobile Anti-Submarine Training Target, or MASTT, is the latest step in the century-and-
a-half long quest to better train for Ant-Submarine Warfare (ASW) like ASW is fought.  This 
vehicle can be operated with just a few off-board crew members, is transportable, and more 
realistically mimics the look and characteristics of a submarine

MASTT Meets the Fleet
Built using commercially-available technology, MASTT is an 80-foot long, 60 metric ton UUV 
that, as its name implies, can be transported relatively easily to wherever the Fleet needs it 
for ASW training. It’s been an asset of Naval Undersea Warfare Center, Division Keyport’s 
(NUWC Keyport) Detachment San Diego since 2012, undergoing testing and evaluation 
to prepare it for regular operations. The final step in that process was a Fleet Assessment, 
completed successfully during 12 days in September, 2015 at the Southern California Offshore 
Range (SCORE) near San Clemente Island.

During the entire 12 days Fleet Assessment, MASTT operators and support staff ran it for a 
total of 20 hours and 51 minutes, both surfaced and submerged. MASTT performed its longest 
submerged missions to date at 5 and 7 hours, its longest surface operation at 15 miles, and its 
longest tow at 30 miles. MASTT was operated by two three-person control teams working in 
four-hour watches from the SCORE range craft steaming near MASTT. These runs were in-
terspersed with time for the MASTT team to evaluate progress, make adjustments to MASTT, 
and do preventative maintenance.  “This was the first time MASTT was operated without 
Original Equipment Manufacturer support,” said NUWC Keyport’s test director for this Fleet 
Assessment. “The team demonstrated the ability to independently operate, maintain, and 
troubleshoot the MASTT system while at-sea.  They also showed they could rapidly reprogram 
the vehicle and change run parameters to meet customer requirements.”

Those customers included a Guided Missile Destroyer, which participated for two days of the 
Assessment, and a P-3C Orion aircraft, which participated for one day. The ship and aircraft 
were able to practice tracking MASTT as they would a real submarine and MASTT was able to 
prove its worth to Fleet ASW training. 

Maintaining Undersea Dominance in the Future
Following the conclusion of scheduled tests, MASTT and support staff returned to San Diego 
to analyze the Assessment, document lessons-learned, and reflect on their accomplishments.

“The MASTT Team overcame a number of challenges in a remote location with limited reach-
back,” said the test director support for the Assessment. “It was only through their ingenuity, 
technical expertise, and perseverance that Keyport and MASTT were able to be as successful 
as they were.”

Just as the Confederacy did 150 years ago, nations and non-state actors, many hostile to U.S. 
and allied interests, will increasingly seek the asymmetrical capability provided by submarines. 
With limited range and strike capability, they will now, as then, be used often to control seas 
in the near-shore environment, and potentially deny access and operational freedom to others. 
Countering this condition is one of the primary functions of U.S. sea power, and MASTT is a 
new and vital tool to help the United States Navy and our allies keep all areas of the maritime 
domain free and accessible. 

** Article reprint from:  http://futureforce.navylive.dodlive.mil/files/2016/03/FF_2016_WINTER_FINAL_web.pdf
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Director’s Corner by Carl Oros CRUSER Associate Director

CRUSER was established in 2011 by the Secretary of the Navy to shape generations of naval officers through education, research, concept 
generation and experimentation in maritime application of robotics, automation, and Autonomous systems (AS).    Thus CRUSER is 
inherently situated in the evolving socio-technical aspects of robotics and autonomous systems.  This month we kick off RoboEdu, which 
extends the education series from ethics to other robotics education topics.  The intent is to begin a discussion that spans the naval educa-
tion enterprise (Annapolis-Rhode Island-Quantico-Monterey) in order to solicit educational community feedback to ultimately “chart 
a course” for future curricula development.   The discussion will start his month in Monterey with a visit by the Director, Unmanned 
Warfare Systems (OPNAV N99) and will branch out via various forums to the east coast and beyond throughout the year.  We look 
forward to your suggestions and contributions and hope to see you in Monterey on 22 March.

CRUSER Calendar
4 Apr (1200 PST) - Monthly Meeting
2 May (1200 PST) - Monthly Meeting

9-13 May - Field Experiementation
details at http://CRUSER.nps.edu

Short articles (up to 500 words) for 
CRUSER News are always welcome 

submit to:  cruser@nps.edu

MASTT Launches, Operates, and Recovers
About 20 people were on the MASTT team 
for this Assessment, including engineers, 
technicians, Divers, and boat operators. 
Once in the vicinity of the desired operating 
area, 

MASTT was checked by technicians and 
engineers while still in its customized cradle 
aboard the barge. A crane on the anchored 
barge then lifted MASTT and lowered it into 
the water. Navy Divers from the NUWC 
Keyport Dive Locker, working from Rigid 
Hull Inflatable Boats, unhooked MASTT 
from the crane lines. Crew on the nearby 
tug boat affixed a tow line to MASTT’s bow 
and towed it to the operating space. 

MASTT was operated by a three-person 
team consisting of an engineer, an operator, 
and a log keeper, filling at least some roles 
of the shipboard bridge positions conning 
officer, helmsman, and quartermaster, 
respectively. While it was still under tow, 
this team, working from the nearby range 
craft, their portable control equipment set 
up on the craft’s bridge, checked to see that 
MASTT was ready to go under its own 
power. Once assured that all was well, the 
control team communicated to the tug crew 
that MASTT could be untethered. They 
then dictated a course to demonstrate it was 
operating properly and could perform as 
needed.

With this initial cruise complete, it was 
taken back under tow and returned to 
its barge. There the Divers reversed their 
earlier evolution, easily re-securing crane 
lines to MASTT for it to be lifted out of the 
water and placed back aboard the barge for 
maintenance checks.

Similar control exercises were done during 
the Fleet Assessment to demonstrate the 
array of MASTT’s capabilities and ability to 
interact with other vessels.
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Finding the Right Fit:  UAVs for UTACC
By LCDR Brian Roth & LCDR Jade Buckler, NPS Students, jlbuckle@nps.edu, 

In early 2014, the Marine Corps Warfighting Laboratory (MCWL) 
began researching a concept called UTACC, or Unmanned Tactical 
Autonomous Control and Collaboration. It is an alternative warf-
ighting approach focused on making machines teammates instead 
of tools.  It also is intent on putting weapons back into the hands 
of Marines, not robot controllers.  UTACC envisions unmanned 
ground vehicles (UGV) operating with both and UAVs and other 
smaller UGVs. To support the advancement of UTACC, an evalua-
tion of available and developing unmanned aerial vehicles (UAVs) 
needed to be conducted to assess their applicability to the project.

The task appeared simple enough.  Generate a list of all UAVs cur-
rently available on the market and then rank them by their ability to 
meet the needs of UTACC. But with the rapid pace of UAV develop-
ment presently occurring in the marketplace, this was more difficult 
than imagined.  There are few all-encompassing sources of UAV 
data in existence. Jane’s “All the World Aircraft” and the Shepard 
published Unmanned Vehicles Handbook are available and provid-
ed a solid base of vehicles with which we began to build the database 
needed to conduct analysis. To ensure cutting edge technologies 
were also included we quickly learned to go to the source, visiting 
company websites and vehicle data sheets, and even calling repre-
sentatives directly. Our initial database comprised over 600 aircraft.

The task of analyzing what type of vehicle is a “good fit” for the 
program is also no small matter.  We chose to model our meth-
odology around a formal process of analyzing alternatives defined 
by the defense acquisition system. Referencing the UTACC con-
cept of operations (CONOPS) thesis completed by Rice, Keim and 
Chhabra (2015), we were able to outline a specific set of functional 
parameters that would be required to meet the goals of the pro-
gram.  This allowed us to establish categories around performance, 
physical dimensions, sensor capabilities, launch and recovery, and 
operating systems or autopilot with which we could assign a value 
and ultimately score each vehicle as a system.  With each system in-
dependently scored among similar categories, we then would have 

a useable database of vehicles with which we could select a viable 
option for UTACC.  This process narrowed our list down from over 
600 vehicles to 82.  At that stage, we further narrowed our selec-
tion criteria, again based on the CONOPS thesis. The resulting list 
provided many promising options for both continuing RDT&E and 
future operational implementation, but nine truly stood out:
1. Honeywell:  RQ-16 T-Hawk
2. BirdsEyeView Aerobotics:  FireFly6
3. Adaptive Flight:  Hornet Maxi
4. Aerovel:  Flexrotor
5. Latitude Engineering:  HQ-40
6. Latitude Engineering:  HQ-60
7. Martin UAV:  V-Bat
8. Scion:  S-200 Weasel
9. Dragonfly Pictures:  DP-6XT Whisper

Of these, the FireFly 6 and RQ-16 T-Hawk provide the most promise 
for near-term RDT&E as a cost effective solution. They offer flexible 
payloads but are limited in flight duration.  Conversely, Flexrotor, 
V-Bat and the HQ-40 and HQ-60 present highly capable, VTOL so-
lutions that could fill the operational needs of UTACC well.  Hornet 
Maxi, S-200 Weasel and DP-6XT Whisper offer more traditional ro-
tary wing solutions, but excel in specific categories which warranted 
their inclusion to this list.

We found several UAVs that were immature but offer game chang-
ing performance if they succeed.  Joby Aviation’s Lotus, InOvation’s 
HyAlta and the Frontline Aerospace V-STAR all represent cutting 
edge platforms that exemplify the future of this industry and it’s 
potential.  Innovations surrounding lighter-than-air (LTA) tech-
nology, power sources, and improved performance capabilities are 
emerging regularly. Based on this rapid innovation, employing the 
database created for this research and its evaluation methodology 
will allow for the systematic examination of these new technologies 
as they emerge.

Librarian’s Corner

DoD Comprehensive Military Unmanned Aerial Vehicle Smart Device Ground Control Station Threat Model [De-
fense Acquisition University]
http://dau.dodlive.mil/files/2015/04/Mansfield_Eveleigh_etal.pdf
 
Hostile Drones: The Hostile Use of Drones by Non-State Actors Against British Targets [Remote Control]
http://remotecontrolproject.org/wp-content/uploads/2016/01/Hostile-use-of-drones-report_open-briefing_16.pdf
 
Study on Armed Unmanned Aerial Vehicles [United Nations]
http://www.un.org/disarmament/publications/more/drones-study/drones-study.pdf
 
The Inescapable Net: Unmanned Systems in Anti-Submarine Warfare [BASIC]
http://www.basicint.org/sites/default/files/BASIC_Hambling_ASW_Feb2016_final_0.pdf
 
Drone Spending in the Fiscal Year 2017 Defense Budget [Center for the Study of the Drone]
http://dronecenter.bard.edu/files/2016/02/DroneSpendingFy17_CSD_1-1.pdf
 
Grading Progress on U.S. Drone Policy: Report Card on The Recommendations of The Stimson Task Force on U.S. 
Drone Policy 
http://www.stimson.org/images/uploads/grading-progress-on-us-Drone-Policy.pdf
 
Emerging Unmanned Threats: The Use of Commercially-available UAVs by Armed Non-state Actors [Armament 
Research Services] 
http://armamentresearch.com/wp-content/uploads/2016/02/ARES-Special-Report-No.-2-Emerging-Unmanned-Threats.pdf
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STUDENT CORNER
Student:  Francois Furman, Andrew Christensen, Casey Fillinger, Joseph McLaughlin, Timothy Britt
Title:  Systems engineering of unmanned DoD systems: following the Joint Capabilities Integration and De-
velopment System/Defense Acquisition System process to Develop an Unmanned Ground Vehicle System
Curriculum:  Systems Engineering
Link to Completed Thesis: https://calhoun.nps.edu/handle/10945/47867
Abstract: The objective of this capstone project was to build a simulated system using the Joint Capabilities Integration 
and Development System/Defense Acquisition System (JCIDS/DAS) process to gain insight into JCIDS/DAS as it relates to 
unmanned robotics systems. JCIDS and DAS are the Department of Defense’s procedures and guidelines for acquiring mili-
tary programs. Using JCIDS/DAS and system engineering (SE) methodology, the team developed a radiological clearance 
system (RCS) and an unmanned ground vehicle (UGV) using LEGO MINSTORMS. The UGV was named the Threat Expo-
sure and Clearing Hardware Manipulated Autonomously or Networked (TECHMAN). The team researched UGVs, software 
platforms and the JCIDS /DAS regulations to tailor an SE approach in designing and building the TECHMAN robot, starting 
with the mission needs and requirements followed by system architecture development. The team tested and evaluated two 
TECHMAN systems. One system was teleoperated and the other was autonomous. The team compared the test results and 
other system attributes of the two platforms. The knowledge gained from the project results was used to provide insight into 
the JCIDS/DAS process with regard to procurement of robotics systems.

CRUSER RoboEdu Design Challenge
http://my.nps.edu/web/cruser/-/2016_03-robo-education-design-challenge

The purpose of this inaugural RoboEdu design challenge is 
to solicit Navy-Marine Corps fleet feedback for the SECNAV 
essential to informing the development of robotics and 
autonomous systems (AS) education and training for future 
Naval officers.

CRUSER was established in 2011 by the Secretary of the Navy 
to shape generations of naval officers through education, re-
search, concept generation and experimentation in maritime 
application of robotics, automation, and AS. RoboEdu is one 
part of a continuing education series intended to specifi-
cally address the SECNAV’s robotics and unmanned systems 
educational intent by actively engaging fleet education and 
training stakeholders to inform future graduate as well as 
undergraduate curricula and training. Robotics education 
and implications of AS development and employment extend 
beyond the traditional Naval science and engineering schools 
(i.e. US Naval Academy (USNA), NPS). Just as CYBER has 
been incorporated into the Naval service’s technical as well as 
professional military education (PME) (i.e. Naval War Col-
lege (NWC), Marine Corps University (MCU)), the military 
evolution of robotics and AS dictates a similar focus. Ro-
boEdu-2016 is intended to initiate the discussion and build 
momentum for future educational forums and conversations 
around this rapidly emerging topic.

Through a series of activites over a period of eight months 
RoboEdu will challenge participants to draft the design of 
future robotics and autonomous systems education offerings 
within the Navy – Marine Corps Training and Education 
community. RoboEdu will elicit fleet stakeholder feedback 

using a design process, that will immerse participants in cur-
rent curriculum offerings and training opportunities available 
to warfighters; and then task teams to explore the problem 
space, scope the challenge, identify opportunities, and finally 
present their recommendations on the final morning of the 
challenge.


