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Abelev, A. V., P. J. Valent and C. Barbu. Risk Assessment and
Implementation of Impact Burial Prediction Algorithms for Detection of
Bottom Sea Mines. Stennis Space Center, MS: Naval Research Laboratory,
2004. 16p.

ABSTRACT: This paper presents a probabilistic approach to predicting the risk of encountering
mines impact buried in mud seafloors. This approach is based on a stochastic interpretation of
the sets of both the input and the output parameters used by the existing predictive software. The
input parameters describe the variability in the environmental parameters of the layered
sediments, as well as the dynamic parameters of the mine impacting the mud line. The output
parameters are represented by several variables most relevant to the Navy mine hunting forces,
i.e. height proud or percentage of surface area proud. Both sets of input parameters are
described using their Gaussian distributions, derived from experimental observations. The
stochastic output of the predictive impact burial model is evaluated using a Monte-Carlo
simulation technique and compared with the diver measured data. The model displays a
somewhat better performance, in statistical terms, as opposed to the deterministic evaluations.
Previously observed tendencies to overestimate the height protruding, the final pitch in mud and
to underestimate the surface area exposed are confirmed but with the added information from
comparing the probability distributions. The model evaluated produces a somewhat more
meaningful result for the decision making process of the MCM forces if exercised in the
suggested Monte Carlo framework. Reference probability charts are developed providing a more
accurate and easier to interpret model output that could be effectively utilized by the Navy Mine
Counter-Measures (MCM) forces.

ACCESSION NUMBER: ADA444543
http://dtic.mil/docs/citations/ADA444543

Acquisition of the Air borne Laser Mine Detection System . Washington, DC.

Department of Defense, Office of the Inspector General, 2 May 2001. 32p.
ABSTRACT: The Airborne Laser Mine Detection System is a mine countermeasure that is
intended to detect, classify, and localize floating or moored sea mines that are near the surface.
The Navy will deploy the Airborne Laser Mine Detection System on MH-60S helicopters to
provide organic airborne mine defense for Carrier Battle Groups and Amphibious Ready Groups.
The Navy will use this capability in littoral zones, confined straits, choke points, and the
amphibious objective area. The system is portable and transferable and represents a capability
that does not exist in the Navy's mine countermeasures inventory. The program office estimates
that the system will cost $167.2 million for research, development, test and evaluation and $206.7
million for procurement. The Navy Acquisition Executive is the milestone decision authority for
this Acquisition Category Il program.

REPORT NUMBER: IG/IDOD-D-2001-111

ACCESSION NUMBER: ADA389 597

http://dtic.mil/docs/citations/ADA389597

https://media.defense.gov/2001/May/02/2001714083/-1/-1/1/01-111.pdf

Adkins, Arthur A. and David P. Burnette. Solving the Mine Countermeasures
Problem: A Matter of Focus and Priority . Newport, RI: Naval War College,
Center for Naval Warfare Studies, May 1996. 36p.

ABSTRACT: This document reviews mine countermeasure operations and how they impact on
current national security and national military strategies as well as service doctrine. It recognizes
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that shortfalls in dealing with sea mines still exist and recommends where resources should be
focused in order tackle the most serious challenges facing future naval operations.

REPORT NUMBER: NWC/CNWS -RR-1-96
ACCESSION NUMBER: ADA309750
http://dtic.mil/docs/citations/ADA309750

Ahn, So W. Neutralization of Surf Region Mines . Trident scholar project report.
Annapolis, MD: Naval Academy, 9 May 1995. 124p.

ABSTRACT: There is significant military interest in the dynamic behavior of a net array of
circular cylinders traveling through a fluid medium. Although research has been conducted on a
towed single line configuration in water, there is little information regarding the dynamic behavior
of a towed net configuration. This investigation examined the effect that physical geometry, tow
velocity, and tow angle- of-attack had on the lift and drag acting on a net towed in water. The
measurements indicate a significant relationship between these factors and the stability of the
net, and also provide normalized polynomial equations which will be useful in predicting the
aero-ballistics of the net.

ACCESSION NUMBER: ADA299408
http://dtic.mil/docs/citations/ADA299408

Akyol, Kadir. Hardware Integration of the Small Autonomous Underwater
Vehicle N avigation System (SANS) Using a PC/104 Computer . Master's
thesis. Monterey, CA: Naval Postgraduate School, March 1999. 165p.

ABSTRACT: At the Naval Postgraduate School (NPS), a small AUV navigation system (SANS)
has been developed for research in support of shallow-water mine countermeasures and coastal
environmental monitoring. The objective of this thesis is to develop a new version of SANS,
aimed at reducing size and increasing reliability by utilizing state-of-the-art hardware components.
The new hardware configuration uses a PC/104 computer system, and a Crossbow DMU-VG Six-
Axis Inertial Measurement Unit (IMU). The PC/104 computer provides more computing power and
more importantly, increases the reliability and compatibility of the system. Replacing the old IMU
with a Crossbhow IMU' eliminates the need for an analog-to-digital (A/D) converter, and thus
reduces the overall size of the SANS. The new hardware components are integrated into a
working system. A software interface is developed for each component. An asynchronous

Kalman filter is implemented in the current SANS system as a navigation filter. Bench testing is
conducted and indicates that the system works properly. The new components reduce the size of
the system by 52% and increase the sampling rate to more than 80Hz.

ACCESSION NUMBER: ADA362203
http://dtic.mil/docs/citations/ADA362203
http://hdl.handle.net/10945/13575

Alexander, Lee, Richard T. Walker, and Scott L. Krammes. Q-Route Survey
Demonstration Project Operational Assessment . Final report. Groton, CT:
Coast Guard Research and Development Center, June 1990. 119p.
ABSTRACT: The Q-Route survey mission involves exploratory ocean floor reconnaissance and
the location/relocation of mine-like objects along established routes from the entrance of major
U.S. ports to the continental shelf. This report presents results of a joint U.S. Coast Guard - U.S.
Navy Q-Route Survey project conducted in New London, CT. USCG vessels were equipped with
commercially-available equipment and systems, and manned by a mix of USCG and USN
personnel. Results of at-sea operational evaluations intended to measure the effectiveness of an
integrated navigation/data management system in meeting Q-route survey mission requirements
are discussed. An integrated system configuration comprised of side scan sonar, display/data
management, and navigation/positioning subsystem was found to be highly effective for
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conducting detailed Q-route surveys. USCG vessels are suitable platforms from which to conduct
coastal Q-route survey operations. No significant vessel-related constraints were associated with
available working space, minimum vessel speed, or electrical power. A joint-service approach to
Q-route survey operations effectively uses existing skills and talent. With only minimum training
assigned USN personnel operated the equipment consoles while USCG personnel piloted the
vessel and deployed/recovered the side scan sonar and acoustic tracker hydrophone. The most
critical factor impacting the effective conduct of route survey operations was the availability and
performance of the radio navigation system. During these trials Differential Loran-C provided a
predictable, geodetic accuracy of 23 meters, 2 DRMS.

ACCESSION NUMBER: ADA230 638
http://dtic.mil/docs/citations/ADA230638

Allen, Charles R. Mine Drop Experiment Il with Operational Mine Shapes
(MIDEX II). Master’s thesis. Monterey, CA: Naval Postgraduate School, 2006.
306p.

ABSTRACT: The Navy's Impact Burial Model (IMPACT35) predicts the cylindrical mine
trajectory in air and water columns and burial depth and orientation in sediment. Impact burial
calculations are derived primarily from the sediment characteristics and from the mine's three-
dimensional air and water phase trajectories. Accurate burial prediction requires that the model's
water phase trajectory reasonably mimics the object's true trajectory. In order to determine what
effect varying the shape to more closely match real-world mines has on the shape's water phase
trajectory, Mine Drop Experiment Il was conducted. The experiment consisted of dropping four
separate types of scaled shapes (Sphere, Gumdrop, Manta, and Rockan) into a water column,
and the resultant falls were filmed from two nearly orthogonal angles. Initial drop position, initial
velocities, and the drop angle were controlled parameters. The Sphere and Gumdrop shapes
tended to have smooth arcing drop paths. The Manta shape dropped much more slowy than the
Sphere or Gumdrop shapes. The Manta had a tendency to either fall in a spiral with its bottom
parallel to the bottom or on its side in a twisting motion. The Rockan tended to either flip or swoop
as it entered the water but then settle in a slow spin with its primary length parallel to the bottom.
The dispersion of all four shapes at the selected depth of 2.5 m was wide and variable. The data
collected from the experiment can be used to develop and validate the mine Impact Burial
Prediction Model with operational, non-cylindrical mine shapes.

ACCESSION NUMBER: ADA 445278
http:/mww.dtic.mil/docs/citations/ADA445278
http://hdl.handle.net/10945/2863

Allen, Timothy E. Using Discrete Event Simulation to Assess Obstacle
Location Accuracy in the REMUS Unmanned Underwater Vehicle. Master’s
thesis. Monterey, CA: Naval Postgraduate School, 2004. 149p.

ABSTRACT: Navy personnel use the REMUS unmanned underwater vehicle to search for
submerged objects. Navigation inaccuracies lead to errors in predicting the location of objects
and thus result in increased search times for Explosive Ordnance Disposal (EOD) teams
searching for the object post-mission. This thesis explores contributions to navigation inaccuracy
using Discrete Event Simulation (DES) to model the vehicle's navigation system and operational
performance. The DES produced for this thesis uses the JAVA-based Simkit package to simulate
the navigation system in REMUS. The model considers factors affecting accuracy, such as
compass error, the effect of current, transducer drop error, transducer positioning effects, and
ping interval. Mines can be placed at specific locations or generated randomly. Three types of
vehicles are considered in this thesis. First, a simple vehicle that navigates by Dead Reckoning is
analyzed. Second, a more complex vehicle that navigates using Long-Baseline (LBL) is analyzed.
Third, the vehicle is simulated to move through an area of interest in a sweeping pattern that is
populated by 10 mines, each of which is randomly positioned. Data from the last vehicle are used
to build three analytic models that the operator can use to improve performance. First, the
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probability of detection is modeled by a logit regression. Second, given that detection has
occurred, the mean location offset is modeled by a linear regression. Third, the distribution of
errors is shown to follow an exponential distribution. These three models enable operators to
explore the impact of various inputs prior to programming the vehicle, thus allowing them to
choose the best combination of vehicle parameters that minimize the offset error between the
reported and actual locations.

ACCESSION NUMBER: ADA424 759

http://dtic.mil/docs/citations/ADA424759
http://hdl.handle.net/10945/1606

Altenburg, Robert .A., Karl W. Rehnn, and Nicholas P. Chotiros. Sediment
Classification and Bathymetry Data Acquired from the AN/UQN -4 Depth
Sounderin Support of MTEDS . Austin, TX: University of Texas, Austin, Applied

Research Laboratories, 25 October 1995. 55p.

ABSTRACT: A realtime system for the measurement of the bottom reflection coefficient using
the AN/JUQN-4 depth sounder was developed. Data provided by the system is transferred to the
MTEDS database system where itis made available to the Acoustic Sediment Classification
System (ASCS). In addition to the bottom reflection coefficient, the system also provides time and
ship's position from a built-in GPS receiver, and depth data for the MTEDS database. Three sea
tests provided data for system development. In addition, geophysical measurements, which were
made during the sea tests by the Coastal Benthic Boundary Layer Special Research Project,
were used to verify the system results. Basic design features of the system, both hardware and
software, are discussed.

REPORT NUMBER: ARL -TR-95-31

ACCESSION NUMBER: ADA308224
http://dtic.mil/docs/citations/ADA308224

An, Myoung, J.Tory Cobb, B. Shenefelt, and Richard Tolimieri. Advances in
Group Filter Applications to Sea  Mine Detection . Panama City Beach, FL:

Prometheus Inc., 2006. 6p.

ABSTRACT: Automatic detection of sea mines in coastal regions is a difficult task due to the
highly variable sea bottom conditions present in the underwater environment. Detection systems
must be able to discriminate objects which vary in size, shape, and orientation from naturally
occurring and man-made clutter. Additionally, these automated systems must be computationally
efficient to be incorporated into unmanned underwater vehicle (UUV) sensor systems
characterized by high sensor data rates and limited processing abilities. Using noncommutative
group harmonic analysis, a fast, robust sea mine detection system is created. A family of unitary
image transforms associated to noncommutative groups is generated and applied to side scan
sonar image files supplied by Naval Surface Warfare Center Panama City (NSWC PC). These
transforms project key image features, geometrically defined structures with orientations, and
localized spectral information into distinct orthogonal components or feature subspaces of the
image. The performance of the detection system is compared against the performance of an
independent detection system in terms of probability of detection (Pd) and probability of false
alarm (Pfa).

ACCESSION NUMBER: ADA499223
http://dtic.mil/docs/citations/ADA499223
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Anglin, Anthony J. Investigation of Surface Waves Usinga Two  -Axis Source-
Receiver Combination . Master’s thesis. Monterey, CA: Naval Postgraduate

School, June 1996. 76p.

ABSTRACT: The goals of this thesis are (1) to design and test a two-axis surface wave source
and two-axis surface wave receiver and (2) to investigate the use of surface waves to detect
buried objects in water saturated sand. Results of measurements confirm the ability to generate
particle motions in water saturated sand consistent with surface wave excitation. However,
limitations in the size of the test tank prohibit a thorough investigation of the ability of the source
and receiver to selectively excite and detect surface waves.

ACCESSION NUMBER: ADA314966
http://dtic.mil/docs/citations/ADA314966
http://hdl.handle.net/10945/32054

APL -UW High -Frequency Ocean Environmental Acoustics Models
Handbook . Seattle, WA: Applied Physics Laboratory, October 1994. 210p.

ABSTRACT: This report updates several high-frequency acoustic models used in simulations
and system design by Navy torpedo and mine countermeasure programs. The models presented
augment and supersede those given previously in APL-UW technical note 7-79 (August 1979)
and its successors, APL-UW technical reports 8407 and 8907. The report addresses the
interaction of high-frequency acoustic energy with the ocean's volume, surface, bottom, and ice. It
also addresses ambient noise generated by physical processes at the ocean surface and by
biological organisms. The results are given in a form that can be exploited in simulations. The
relevant fundamental experimental and theoretical research by APL and others upon which these
models are based is available in the references.

REPORT NUMBER: APL -UW-TR-9407
ACCESSION NUMBER: ADB199453
http://dtic.mil/docs/citations/ADB199453

Arslan, Suat. Testingand Evaluation of the Small Autonomous Underwater
Vehicle Navigation System (SANS). Master’s thesis. Monterey, CA: Naval

Postgraduate School, March 2000. 108p.

ABSTRACT: At the Naval Postgraduate School (NPS), a small AUV navigation system (SANS)
was developed for research in support of shallow-water mine countermeasures and coastal
environmental monitoring The objective of this thesis is to test and evaluate the SANS
performance after tuning the filter gains through a series of testing procedures. The new version
of SANS (SANS Ill) used new hardware components which were smaller, cheaper, and more
reliable. A PC/l O4 computer provided more computing power and, increased the reliability and
compatibility of the system. Implementing an asynchronous Kalman filter in the position and
velocity estimation part of the navigation subsystem improved the navigation accuracy
significantly. To determine and evaluate the overall system performance, ground vehicle testing
was conducted. Test results showed that the SANS Il was able to navigate within + 15 feet of

Global Positioning track with no Global Positioning update for three minutes.

ACCESSION NUMBER: ADA376607
http://dtic.mil/docs/citations/ADA376607
http://hdl.handle.net/10945/9344
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Avera, William E., Michael M. Harris, Leonard D. Bibee, S. Lingsch, and John T.
Sample. Multibeam Bathymetry from a Mine-Hunting Military Sonar . Stennis

Space Center, MS: Naval Research Center, 11 June 2002. 17p.

ABSTRACT: Multibeam bathymetry is obtained from the AN/AQS-20 mine -hunting sonar
system. The AN/AQS-20 Volume Search Sonar uses a swath of beams directed downward and
perpendicular tothe direction of motion to cover more than 180 degrees around the sensor. This
coverage creates a coarse-sampling, multibeam sonar that can measure the bottom depth. Raw
beamformed data are available from a dedicated experiment to demonstrate the feasibility for
using this system to update existing bathymetric databases during mine hunting operations. Data
processing uses a weighted-mean-time technique to determine the bottom reflection return from
the downward directed beams within +45 degrees of the nadir beam (producing 90 degree
swath). Data are compared with a recent multibeam survey covering the same location to
determine the accuracy and optimize the data processing. The recent multibeam survey was
obtained as a ground truth' using a conventional EM-1002 multibeam system. Comparison of the
AN/AQS-20 data with the ground truth demonstrated good agreement for bathymetry and is
within the requirements for mine warfare operations. Limitations on the bathymetry accuracy are
related to the pressure sensor that measures tow-body depth.

ACCESSION NUMBER: ADA406 721
http:/Amww.dtic.mil/docs/citations/ADA406721

Ayers, Joseph, Jan Witting, Cricket Wilbur, Paul Zavracky, Nicol McGruer, and
Donald Massa. Biometric Robots for Shallow Water Mine Countermeasures.
Boston, MA: Northeastern University, Marine Science Center, 2000? 16p.

ABSTRACT: We are developing two classes of biomimetic autonomous underwater vehicles
based on animal models with superior performance in shallow water. The firstis an 8-legged
ambulatory vehicle, that is based on the lobster and is intended for autonomous mine
countermeasure operations in rivers, harbors and/or the littoral zone ocean bottom with robust
adaptations to irregular bottom contours, current and surge. The second vehicle is an undulatory
system that is based on the lamprey and is intended for remote sensing operations in the water
column with robust depth/altitude control and high maneuverability. These vehicles are based on
a common biomimetic control, actuator and sensor architecture that features highly modularized
components and low cost per vehicle. Operating in concert, they can conduct autonomous
investigation of both the bottom and water column of the littoral zone or rivers. These biomimetic
systems represent a new class of autonomous underwater vehicles that may be adapted to
operations in a variety of habitats.

http://www.neurotechnology.neu.edu/NPS2000Manuscript.pdf

Aylward, Matthew M. Mines in the Surf Zone: A Propsed Breaching Concept
Master’s thesis. Monterey, CA: Naval Postgraduate School, 1994. 60p.

ABSTRACT: This thesis addresses the threat that mines in the surf zone (ten foot curve to the
high water mark) pose to Operational Maneuver From The Sea. Additionally, problems presented
by minefields beginning at the high water mark and extending inland are reviewed. Effectiveness
of notional minefields consisting of tilt rod and pressure fused anti-tank mines are modeled as a
planar Poisson process. The delivery of the assault echelon (a Marine Expeditionary Force
(Forward)) by landing craft is modeled as a simple circular flow process. Three methods for
overcoming the minefields are developed and compared using five measures of effectiveness. A
decision criteria for breaching a minefield by bulling through is offered. A breaching concept using
fuel air explosives and a unique mine rake are presented. The thesis concludes that development
of the 'Blast, Rake, Breach' concept should be pursued. Anti-snag plowing system, AAV, LCAC,
Surf Zone, VSW.
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ACCESSION NUMBER: ADA285184
http:/mww.dtic.mil/docs/citations/ADA285184
http://hdl.handle.net/10945/30917

Bailey, John W., Alexander O. Gallo, Tzee-Nan K. Lo, Caolionn L. O’Connell,
Thomas P. Frazier, and Patricia F. Bronson. Remote Minehunting System:

Root Cause Analysis . Alexandria, VA: Institute for Defense Analyses, 2010.
27p.

ABSTRACT: The Remote Minehunting System (RMS) is a mine reconnaissance system for the
detection, classification, identification, and localization of bottom and moored mine-like objects in
shallow and moderately deep water. In December 2009 the Navy notified Congress of a critical
Nunn-McCurdy breach in both the Program Acquisition Unit Cost (PAUC) and Average
Procurement Unit Cost (APUC). The Navy reported that the PAUC had risen 85.1 percent, from
$12.1 million in the October 2006 Acquisition Program Baseline (APB) to $22.4 million. Over the
same time span the APUC rose 51.2 percent, from $8.4 million to $12.7 million. A root cause
analysis revealed three major reasons for the cost growth. First, the Navy reduced its planned
procurement quantity from 106 to 52 as it decided to procure a different, more advanced system
for the Littoral Combat Ship (LCS) Anti-Submarine Warfare modules. Second, there were
significant failures of governance by the Office of the Assistant Secretary of the Navy (OASN)
(Research, Development & Acquisition (RDA)). Third, the APB cost estimates used unreasonably
optimistic production projections based on an erroneous first unit cost.

REPORT NUMBER: IDA Paper P -4600
ACCESSION NUMBE R: ADA549743
http://www.dtic.mil/docs/citations/ADA549743

Ballard, Bradley, Tim Degnan, Michael Kipp, Jennifer Johnson, DeJuan Miller,
and Michelle Minto. Mine Safety Detection System (MSDS). Systems
Engineering Capstone Research Project. Monterey, CA: Naval Postgraduate
School, 2012. 69p.

ABSTRACT: The search, detection, identification and assessment components of the U.S.
Navys organic modular in-stride Mine Countermeasure (MCM) Concept of Operations (CONOPS)
have been evaluated for their effectiveness as part of a hypothetical exercise in response to the
existence of sea mines placed in the sea lanes of the Strait of Hormuz. The current MCM
CONOPS has been shown to be capable of supporting the mine search and detection effort
component allocation needs by utilizing two Airborne Mine Countermeasure (AMCM) deployed
systems. This adequacy assessment is tenuous. The CONOPS relies heavily upon the Sikorsky
MH- 60/S as the sole platform from which the systems operate. This reliance is further
compounded by the fact both AMCM systems are not simultaneously compatible on board the
MH-60/S. As such, resource availability will challenge the MCM CONOPS as well as the other
missions for which the MH-60/S is intended. Additionally, the AMCM CONOPS systems are
dependent upon the presence of warfighters in the helicopters above the minefield and as integral
participants in the efforts to identify sea mines and to assess their threat level. Model Based
System Engineering (MBSE) techniques have been combined with research and stakeholder
inputs in an analysis that supports these assertions

ACCESSION REPORT: ADA567367

http://mwww.dtic.mil/docs/citations/ADA567367
http://hdl.handle.net/10945/17457
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Barrett, R. E., G. W. Landwehr, and J. K. Major. Mine Detection and Location
with Type 1174 Sonar . New Haven, CT: Yale University, Laboratory of Marine
Physics, March 1954.

ABSTRACT: None Available.

ACCESSION NUMBER: AD030022

http://dtic.mil/docs/citations/AD030022

Bauer, Eric J. Fuzzy Auto Detection of Bottom Mines . Master’s thesis. Boca
Raton, FL: Florida Atlantic University, 2000. 115p.

Abstract: An automatic mine detection method has been designed for the purpose of locating mine-
like objects on the seabed in real time using a high frequency, high resolution side scan sonar. The
processing flowincludes a calculation of the average scattering function of the local environment,
shadow detection, and a fuzzy logic clustering/fuzzy logic detection procedure for identifying mine-like
shadows. An Autonomous Underwater Vehicle (AUV) equipped with a fuzzy detection system gives
the Navy the capability of rapidly locating bottom mines in littoral underwater environments during
over-the-horizon operations.

Behrendt, J. W., J.W. Sampsell. The AN/UQS -2(XG-1) Ship -Helicopter Mine
Detecting Sonar . San Diego, CA: Navy Electronics Laboratory, 1960. 52p.

ABSTRACT: The problem studied was to develop a combined ship-helicopter sonar equipment
utilizing CTFM techniques and using the helicopter as a maneuverable and stable platform to
carry the primary target acquisition portions of the system. After several modifications in the
design approach, and equipment was developed and sent to U.S. Navy Mine Defense
Laboratory, Panama City, Florida, for technical evaluation tests. The results of these tests will be
described in a report from USNMDL. The advantages of helicopter mobility and associated
variable-depth transducer arrangement were demonstrated; however these were partially offset
by difficulties in keeping the helicopter positioned above the transducers during a search
operation.

ACCESSION NUMBER: ADA051528

http://www.dtic.mil/docs/citations/ADA051528

Bello, Martin G. Concepts for the Use of Three -Dimensional Depth Maps in
Underwater Mine Classification. Cambridge, MA: Charles Stark Draper
Laboratory, Inc., 1991. 53p.

ABSTRACT: This report is an examination of concepts for the utilization of three dimensional
depth map information for the construction of features to be employed by neural network based
classifiers in the classification of underwater mines. The evaluation of the discriminatory power of
a subset of the identified three dimensional features for mine detection/classification, in the
context of actual or simulated data, will be reported separately. The context that forms the basis
for the current study envisions the availability of coregistered side- scan sonar derived intensity
imagery and three dimensional depth map information at the same resolution. Hence, the three-
dimensional related features to be described are to be viewed as augmenting features computed
from side scan sonar imagery. The discussion focuses separately in Section 2 and 3 on the
construction of three-dimensional features that use low resolution and high resolution depth map
construction concepts, respectively, and associated with the use of telesounding and swath
bathymetry techniques, respectively. Finally, Section 4 summarizes the study's conclusions.

ACCESSION NUMBER: ADA238821
http://www.dtic.mil/docs/citations/ADA238821
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Bennett, Richard H., Conrad W. Curry. Statistical Database Generation and
Geotechnical Mine Burial Prediction Maps for Coastal Shallow -Water Fine-
Grained Sediments . Picayune, MS: Seaprobe, Inc., 2003. 5p.

ABSTRACT: LONG-TERM GOALS. The ultimate goal is to substantially improve,
guantitatively, the U.S. Navy s mine burial predictive capabilities including the Naval
Oceanographic Office (NAVO) Mine Warfare operational issues. The goal also is to provide a
strong technical basis for the Office of Naval Research (ONR) science program in mine burial
prediction basic and applied research (Bennett et al., 1999; Bennett and Wilkens, 2000; Bennett,
2000). The U.S. Navy s capabilities must be substantially improved to meet operational and fleet
requirements in mine burial prediction for shallow-water coastal environments. This project is
jointly funded by ONR and NAVO. Comprehensive interrelated sediment geotechnical databases
are being developed with empirical relationships that support the developing Expert System (ES)
and are crucial to developing a geotechnical mine burial mapping technique based on quantitative
sediment properties. The geotechnical, soil physics, and sediment properties approach is
essential to quantitatively and statistically evaluate and confidently predict mine burial and
predicted depths of burial in shallonwater coastal environments with the ultimate goal of
producing mine burial prediction maps. OBJECTIVES. The objectives are to 1) select two or three
shallow-water coastal areas and carry out a comprehensive synthesis of the surficial sediment
textural and geotechnical properties of the near shore ( 100 m water depth) environments; 2)
conduct a comparative analysis of the geological environments in terms of the sediment
properties; 3) develop and analyze the statistical distribution of the sediment and geotechnical
properties in terms of the environment(s) of deposition and geological setting; and 4) develop
predictive empirical equations of sediment geotechnical properties and mine burial potential with
estimates of uncertainty.

ACCESSION NUMBER: ADA628144

http://www.dtic.mil/docs/citations/ADA628144

Blair, David G. Array Design: Literature Survey for A High -Resolution
Imaging Sonar System. Pt 1. Technical note. Ascot Vale (Australia): Materials
Research Laboratories, December 1993. 37p.

ABSTRACT: This report, together with the proposed Part 2, surveys the literature relevant to
the design of a sonar array for imaging mines with a resolution approaching 1 mm. Written as a
descriptive and sometimes critical review, the report draws out the connections to mine imaging.
Background areas surveyed include acoustic propagation and scattering, signal processing and
display. The theory of array beamforming is traced, beginning from basics and including the near
field and broadband signals. Three-dimensional beamforming, by the delay-and-add method and
by back propagation (numerical holography), are discussed. Working systems and related
development work are described, including sonar systems, high-resolution underwater imaging,
imaging in medicine and nondestructive evaluation, synthetic aperture, acoustic holography and
tomography.

ACCESSION NUMBER: ADA277 070

http://dtic.mil/docs/citations/ADA277070

Blandin, Mathiew, Jeramy Brux, Christopher Caraway, Jamie Cook, Samuel
Fromille, David Haertel, Steven Hall, John Paul Kish, and Stephen Szachta. 2024
Unmanned Undersea Warfare Concept . Systems Engineering Capstone
Research Project. Team Alpha, Cohort 19. Monterey, CA: Naval Postgraduate
School, 2013. 289p.

ABSTRACT: Potential adversaries throughout the world continue to acquire and develop
sophisticated multi-layered, anti-access, area-denial (A2AD) systems. To maintain its maritime
superiority, the United States must continue to innovate systems that are capable of operating in
and defeating these A2AD environments. In particular, command of the undersea domain
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remains vital and will increasingly be critical in facing this future battle space. The challenges our
nation faces, however, are not limited only to the technological capabilities of the warfighters, but
also include a myriad of confounding constraints. In addition to the expected shortfalls of mission-
ready assets, the Submarine Forces also must address significant pressures in defense
spending. Nevertheless, unmanned undersea vehicles (UUVsS) remain one of the top priorities of
the Chief of Naval Operations, as UUVs serve as effective force multipliers, while greatly reducing
risk, in critical missions in A2AD environments. This report presents the findings of analysis and
assessment conducted by an integrated systems engineering and analysis team of military officer
students at the Naval Postgraduate School. Their operationally driven tasking seeks to design a
system-of-systems of unmanned and manned undersea vehicles to ensure undersea dominance
both in the near term and into the next decade. The importance of the systems perspective to this
study is reflected by the extensive engagement with many operational stakeholders, academic
researchers, industry partners, and acquisitions programs across the Naval enterprise. The
capability-based approach highlights the mission suitability of both currently fielded UUVs and
also technologies realizable within the next decade. The capstone final report summarizes these
critical insights and provides detailed recommendations to inform decision makers of the present
to prepare for the undersea forces of the future.

ACCESSION NUMBER: ADA582918
http://www.dtic.mil/docs/citations/ADA582918
http://hdl.handle.net/10945/34733

Blankenship, James R. Assessing the Ab ility of Hyperspectral Datato D etect
Lyngbya SPP: A Potential Biological Indicator for Presence of Metal

Objects in the Littoral Environment . Master’s thesis. Monterey, CA: Naval
Postgraduate School, 2006. 241p.

ABSTRACT: The aquatic filamentous bacteria (Cyanobacterium) Lyngbya majuscula is a
nitrogen-fixer found in coastal waters often attached or adjacent to sea grass, algae and coral. It
is characterized by phycobiliproteins, unique pigments found only in cyanobacteria. To sustain
photosynthesis and nitrogen fixation, L. majuscula requires iron proteins and is therefore sensitive
to the availability of this metal. The hypothesis tested in this study concerns the potential use of
hyperspectral imaging in detecting L. majuscula in coastal regions as biological indicators for the
presence of iron debris or metal objects in the littoral environment. This concept would have
potential benefits and applications in mine detection and countermeasure techniques. Using a
USB2000 field spectroradiometer, a spectral library was developed for the benthic substrates of
Midway Atoll, Northwest Hawaiian Islands, spectrally characterizing L. majuscula and the
surrounding coral reef substrates. The data was analyzed to determine unique spectral
characteristics of the benthic cyanobacteria in a mixed coral environment and evaluated against
the resampled spectral resolution of a number of hyperspectral sensors: Airborne Visible/Infrared
Imaging Spectrometer (AVIRIS), Hyperspectral Mapper (HyMap) and Compact Airborne
Spectrographic Imager (CASI). The results of the in situ spectroscopy suggest a strong potential
for all three sensors to detect these cyanobacteria in a mixed coral reef environment at four
distinct wavelengths attributable to phycobiliprotein pigment absorptions unique to cyanobacteria.
Of these four discriminative absorption ranges, the phycoerythrin absorption of 565-576 nm
shows the greatest potential for segregating cyanobacteria from a mixed algal/ coral / sand
environment so long as the coral Montipora spp. is not present within the scene, since it has an
overlapping absorption in those wavelengths. In the presence of Montipora corals, these
cyanobacteria are more difficult to detect. However, in a mixed environment composed of L.
majuscula and Montipora corals, the cyanobacteria can be distinguished by a different
phycocyanin absorption, at 615-632 nm.
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Blumenberg, Michael A. Analysis of Explosive Ordnance Disposal Support
Facilities Aboard the AVENGER (MCM -1) Class Ships. Washingto n, DC:
Naval Sea Systems Command, December 1991. 96p.

ABSTRACT: The United States Navy's AVENGER Class mine countermeasures ships are
designed with facilities to support an explosive ordnance disposal detachment. However, the
design and use of these facilities has not been endorsed by either the United States Navy's
explosive ordnance disposal community, mine warfare community or crews of the AVENGER
Class ships. This research paper investigates the above circumstances by discussing the
missions and capabilities of an explosive ordnance disposal detachment and the MCM-1 Class
ships in mine countermeasures operations. This study will conclude by recommending a definitive
relationship between explosive ordnance disposal detachments and the AVENGER Class ships
for mine countermeasures operations, including recommendations for actions necessary to
achieve this relationship.
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BM 1000 Min es Developed by the German Air Force. Naval Technical Mission
in Europe, 1945. 68p.

ABSTRACT: none available.
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Boerman, Douglas A. Finding an Optimal Path Through a Mapped Minefield.

Master’s thesis. Monterey, CA: Naval Postgraduate School, March 1994. 55p.

ABSTRACT: Aninteger programming model is developed to find an optimal path through a
naval minefield which has been completely mapped. The region of the minefield is discretized into
a grid network and a network flow model with side constraints is created to minimize the sum of a
weighted combination of risk and distance along any path through the minefield. Tests are
conducted on a 20x20 grid with a field of 10 mines. This generates a model with 1470 variables
and 818 constraints which is solved on an 80386 33 MHZ PC in 405 seconds. Tests are run for
various weights and to test the effects of shifting the grid in space. Results show that varying the
weight yields paths with sensible tradeoffs between distance and risk, and show that improved
paths can be obtained by shifting the network grid. The model developed provides users with a
means to plan a covert penetration of a minefield using the potential intelligence gathering
capabilities of an autonomous underwater vehicle.
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Borden, Steven A. Mine Countermeasures: A Comparative Analysis of US
Navy Mine Countermeasures 1999 vs. 2020. Carlisle Barracks, PA: Army War
College, 10 April 2000. 41p.

ABSTRACT: The intent of this project is to complete a comparative analysis of current US
Navy Mine Countermeasures capabilities versus projected capabilities in 2020. Following a
historical background, this paper will review the current force structure, its capabilities and how
this force operates. It will describe proposed changes to the force and alternative concepts of
operation for the 2020 timeframe. Additionally, it will relate the impact of future mine
countermeasures capabilities to the ability of naval forces to conduct operational maneuver from
the sea and the impact to strategic sealift timelines.
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Bower, Grant R., Michael D. Richardson, Kevin B. Briggs, Paul A. EImore, and
Conrad S. Kennedy. Mine Burial by Scour: Results From the Gulf of Mex  ico
Experiments. Stennis Space Center, MS: Naval Research Laboratory, 2004.
11p.

ABSTRACT: A 64 day experiment to characterize mine burial by scour was conducted in the
winter of 2003 in water depth of 13 meters off Indian Rocks Beach (IRB) near Tampa Bay,
Florida. Instrumented and non-instrumented mines were located on both coarse and fine sand
sediments. In addition to monitoring the mine burial (16 mines) the experiment included,
measurements of sediments properties and oceanographic conditions, and a comparison of
model prediction to measure burial. Mine burial, relative to the water-sediment interface, by scour
occurred during storm events (defined by significant wave heights greater than 2 - meters).
Following the second storm event burial of the mines on fine sand sediment exceeded 50% (and
to 100% in some cases) whereas the mines on coarse sand sediment had buried little to none.
Mine burial predictions based upon a wave induced scour model were nearly identical to the
measured mine burial.
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Bower, Grant R, Michael D. Richardson, Kevin B. Briggs, W.C. Vaughan, and
Conrad S. Kennedy. Indian Rocks Beach Experiment , Januar y-March 2003.
Stennis Space Center, MS: Naval Research Laboratory, 2004. 103p.

ABSTRACT: An experiment to characterize subsequent (scour) mine burial was conducted in
the winter of 2003 in water depth of 13 meters near Tampa Bay, Florida. Four NRL Acoustic
Instrument Mines (AIMs), Six Forschungsanstalt der Bundeswehr fur Wasserschall- und
Geophysik (FWG) Instrumented Mines and two each Inert Manta Mines, Rockan Mines and 500
Ib bombs were placed on the seafloor and left for a period of approximately 64 days. The
instrumented mines will provide temporal burial status the burial status of the inert assemblies
was observed and noted by divers. This preliminary report includes the diver observed data upon
recovery for each mine, the recorded orientation change for each FWG mine and for each AIM
the recorded burial, orientation, water temperature, tide wave period and significant weight height.
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Boyer, Don L., Harindra J.S. Fernando, and Sergey I. Voropayev. The Dynamics
of Cobbles In and Near the Surf Zone and Mine Movement In and Near the

Surf Zone . Tempe, AZ: Arizona State University, Department of Mechanical and
Aerospace Engineering, 1999. 6p.

ABSTRACT: The long-term goal of this program is to develop, by laboratory experimentation,
theoretical analyses and comparisons with field observations, a basic understanding and,
eventually, a predictive capability of the behavior of large bottom particles (cobbles)in the
shoaling, wave-breaking and swash zones. The American Geophysical Union defines cobbles as
particles in the diameter range 6.4 to 25.6 cm. Disk-shaped anti-tank mines are of similar size.

ACCESSION NUMBER: ADA630197
http:/mww.dtic.mil/docs/citations/ADA630197

134



Bradford, Jordan, Steven Fischbach, Matthew Kleine, Bing Yong Lim, Brandon
Naddell, Edwin Tan, Juan Carleton et al. Conducting Expeditionary

Operatio ns in the Contested Littorals . Systems Engineering Capstone Project,
Monterey, CA: Naval Postgraduate School, 2015. 209p.

ABSTRACT: The United States armed services have identified capability gaps in the areas of
company-sized raid and sustainment operations in contested littoral environments. Multiple joint
platform packages can be employed to provide the required mission capabilities to fill the gap.
This thesis identifies the operational, functional, and physical architecture and effectiveness of
mission packages necessary to provide capabilities associated with littoral sustainment
operations. Physical architecture configurations are evaluated using discrete event modeling.
Cost and performance estimates for the mission packages are presented in order to provide the
decision makertools for identifying which alternative provides the most cost-effective solution for
the needs of a scenario’s stakeholders. This thesis report concludes by identifying potential
assets that would provide cost-effective support of littoral operations. Feasible alternatives
provide varying levels of effectiveness in terms of average deployment time and percentage of
threats successfully affected.
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Bradley, Stephen C. Clearing the Vital Choke Points in the Sea Lines of
Communication - Its Not Just a Navy Problem an d Solution. Final report.
Newport, RI: Naval War College, Department of Operations, 17 May 1993. 32p.
ABSTRACT: This paper is primarily a thought process. Many scholarly works and group efforts
have pointed clearly to the abysmal condition of the United States Naval Mine Countermeasures
(MCM) both in capability and size. The problems which the U S Navy has in this capability stem
from two reasons: first, an historic lack of effort in funding a robust MCM capability, and second,
there are limitations in the laws of physics which make detection of mines a difficult process. The
purpose of this paper is not to split the arrow which has already landed in the center of the Navy's
MCM forces, but to stimulate the reader to not view MCM as the Navy problem. There are no
quick solutions to the problems. However, the operational commander who reviews the entire
process of mine warfare and its countermeasures has a better chance of employing and assisting
a Naval force in dealing with this threat. There are two purposes to this paper-first is to show that
MCM operations are not just minesweeping/minehunting; second is to suggest that Army, Air
Force, and Marine forces may be very useful in keeping the vital choke points in the Sea Lines Of
Communication (SLOC) open against Naval mines.
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Brandes, Horst G. and H. R. Riggs. Modeling of Sediment Mechanics for Mine
Burial Prediction. Honolulu, HI: University of Hawaii, 2004. 11p.

ABSTRACT: Numerical model development and testing were carried out for the purpose of
assessing the influence of seafloor liquefaction on the burial of mines in shallow water due to
cyclic loading by surface water waves. This project was conducted as part of the Office of Naval
Research Mine Burial Prediction program (Code 321).
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Brandes, Horst and Ron Riggs. Modeling of Sediment Mechanics for Mine
Burial Pre diction . Honolulu, HI: Hawaii University, Department of Civil
Engineering, 2002 6p.

ABSTRACT: The long-term goal of the project is to understand and model the burial of mines

and similar objects into the seabed due to processes of liqguefaction and mine-induced local
sediment deformation.
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Brandt, Alan. Expert System for Mine Burial Prediction . Laurel, MD: Applied
Physics Laboratory, 2003. 5p.

ABSTRACT: LONG-TERM GOALS. An important factor in Mine Counter Measure (MCM)
mission planning is knowledge of whether bottom-sitting mines are fully or partially buried
beneath the marine sediment. The long-term goal of this project is to provide a mine burial
prediction tool to enhance the capability for operational Navy MCM decision-making.
OBJECTIVES. The objective of the present effort is to synthesize the current state of knowledge
on mine burial processes into a Mine Burial Expert System Model (MBESM). Incorporated into
the MBESM are extant models for mine burial prediction as well as models currently under
development in the ONR Mine Burial Prediction Program. The near term focus is on burial due to
impact (essentially in muddy sediments) and scour (primarily in sandy sediments) and on burial in
very shallow and shallow water coastal regimes, 3 mto 60 m depths.
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Briggs, Kevin B. High -Frequency Acoustic Scattering from Sediment
Interface Roughness and Volume Inhomogeneities . Final report. Stennis
Space Center, MS: Naval Research Laboratory Detachment, 5 December 1994.
156p.

ABSTRACT: High-frequency acoustic and geoacoustic data from five experiment sites with
different sediment types are compared with predictions from the composite roughness model to
ascertain the relative contribution of interface roughness and sediment volume scattering. Model
fits to backscattering data from silty sediments indicate that volume scattering predominates, but
measured bottom roughness was sufficient to explain the backscattering measured from a
rippled, sandy sediment. Fluctuations in sediment porosity and sound velocity probably cause
volume scattering, which is described by a free parameter in the composite roughness model
comparisons. High-resolution vertical profiles of sediment porosity and compressional wave
velocity collected from 14 diverse sites on continental shelves are used to calculate vertical
spatial autocorrelation functions, variance of the fluctuations, and the dependence of sediment
sound velocity and density on sediment porosity for parameterizing sediment volume
inhomogeneity. Correlation lengths calculated from autocorrelation functions show maximum
variability in poorly sorted sediments. The variance of porosity and velocity fluctuations, which
determines the strength of volume scattering, exhibits wide variation with sediment type and
depends on the processes that mix and transport sediments. Comparison of data from a large
number of locations on continental shelves suggests that fluctuations in sediment porosity are
due to biological and sedimentological processes and that fluctuations in sediment velocity are
due to hydrodynamic processes.
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Brown, Thomas, Jonathan Damiano, Shivraj Jhala, Ryan Moore, Brett Morgan,
Vincent Nguyen, Thomas Opheim, Timothy Ringwald, Wiliam Roman, John Turk
Next Generation Mine Countermeasures for the Very Shallow Water Zone in
Support of Amphibious Operations . Technical Report. Monterey, CA: Naval

Postgraduate School, 2012. 401p.

ABSTRACT: This report describes system engineering efforts exploring next generation mine
countermeasure (MCM) systems to satisfy high priority capability gaps in the Very Shallow Water
(VSW) zone in support of amphibious operations. A thorough exploration of the problem space
was conducted, including stakeholder analysis, MCM threat analysis, and current and future
MCM capability research. Solution-neutral requirements and functions were developed for a
bounded next generation system. Several alternative architecture solutions were developed that
included a critical evaluation that compared performance and cost. The resulting MCM system
effectively removes the man from the minefield through employment of autonomous capability,
reduces operator burden with sensor data fusion and processing, and provides a real-time
communication for command and control (C2) support to reduce or elminate post mission
analysis.
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Brunk, D. H. Data Processing Programs for Mine Countermeasures
Navigation in Operation END SWEEP . Panama City, FL: Naval Coastal
Systems Laboratory, July 1973. 45p.

ABSTRACT: Operation END SWEEP was undertaken to clear mines from the harbor at
Haiphong, North Vietham. The Raydist T hyperbolic radio navigation system was used to provide
precise navigation for the mine countermeasures helicopters. Automatic data processing with
WANG equipment was used to establish the navigation reference stations, to plot navigation
charts and important positions, and to determine navigational accuracy. A library of 10 programs
was prepared bythe Naval Coastal Systems Laboratory and used in the operational area by Task
Force 78. Each program and instructions for its use are described in the report, while program
machine code listings are contained in the supplement. The data processing equipment and
programs performed very satisfactorily.

REPORT NUMBER: NCSL -169-73
ACCESSION NUMBER: AD0912485

Brunk, D.H. Data Processing Programs for Mine Countermeasures
Navigation in Operation END SWEEP. Calculator Program Details.
Supplement | . Panama City, FL: Naval Coastal Systems Laboratory, July 1973.
134p.

ABSTRACT: This supplement contains details of the WANG 720C Calculator programs
developed to provide navigation data processing for Operation END SWEEP.

REPORT NUMBER: NCSL -169-73-SUPPL-1
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Bucaro, Joseph A., B.H. Houston, H. Simpson, D. Calvo, L. Kraus, T. Yoder, M.
Saniga and A. Sarkissian. Wide Area Detection and ldentification of
Underwater UXO Using Structural Acoustic Senors: 4th Annual Report to

SERDP MM-1513. Washington, DC: Naval Research Laboratory, Acoustics
Division, 2010. 43p.

ABSTRACT: This project is exploring the development of a structural acoustics (SA) based
sonar methodology for wide area search and identification of underwater unexploded ordnance
(UXO). This approach has significant advantages over conventional acoustic approaches relying
on formation of high resolution images including: diverse set of fingerprints leading to low false
alarm rates; longer range leading to wide area coverage; and low frequency sediment penetration
leading to buried target prosecution. A core element of the project is an examination of the
scattering features exhibited by typical UXO targets in the SA regime using NRL's state-of-the-art
underwater scattering facilities, both laboratory-based and at-sea. We have extended the original
mono-static data base to include bi-static data from proud and partially buried targets, examined
the special case of forward scattering and how it might be exploited, connected laboratory UXO
scattering measurements to those made in St. Andrews Bay by employing an advanced acoustic
multi-path propagation model, and examined the scattering from proud and buried targets on
smooth and rough sediment surfaces using an elasto-dynamic finite integration technique (EFIT)
numerical simulation model.
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Burt, Christopher B. Detection Of Spatially Unresolved (Nominally Sub  -pixel)
Submerged And Surface Tar gets Using Hyperspectral Data. Master’s thesis.

Monterey, CA: Naval Postgraduate School, 2012. 115p.

ABSTRACT: Due to the United States' dependency on maritime travel, the proliferation of
efficient and inexpensive naval mines poses a tremendous risk. Current mine countermeasure
(MCM) technologies have a narrow field of view, preventing timely, wide-area searches. These
technologies require the operator to be in proximity to the targets, a dangerous scenario made
worse when in denied territory. In an effort to mitigate these risks, the use of an airborne
hyperspectral sensor is proposed. The operational ability of a hyperspectral sensor to detect sub-
pixel surface and submerged mines in non-littoral environments was evaluated using two
common anomaly detectors: Mixture Tuned Matched Filtering (MTMF) and Reed-Xiaoli (RX). Due
to the unavailability of the DoD's Spectral Infrared Imaging Technology Testbed (SPIRITT),
ProSpecTIR-VS3, a sensor similar spatially and spectrally to SPIRITT was flown over a Navy test
range offshore California. This experiment included three surface and three submerged targets,
each with a 0.8 meter diameter. The spatial resolution of the images is dependent on the altitude
of the sensor. Inan effort to collect both a high spatial resolution and a low spatial resolution data
set, two flight altitudes were planned. The high spatial resolution collection altitude was
approximately 410 meters and the low spatial resolution altitude was approximately 800 meters.
The spatial resolutions of the collections were 0.5 and 1.0 meters, respectively. This allowed for
both a resolved and an unresolved analysis. While both anomaly detection techniques were

found to have their flaws, the success of the study is in proving the usefulness of hyperspectral
data for sub-pixel mine detection.
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Campbell, Michael S. Real-Time Sonar Classification for Autonomous
Underwater Vehicles. Master’s thesis. Monterey, CA: Naval Postgraduate

School, March 1996. 119p.

ABSTRACT: The Naval Postgraduate School autonomous underwater vehicle (AUV) Phoenix
did not have any sonar classification capabilities and only a basic collision avoidance system. The
Phoenix also did not have the capability of dynamically representing its environment for path
planning purposes. This thesis creates a sonar module that handles real time object classification
and enables collision avoidance at the Tactical level. The sonar module developed communicates
directly with the available sonar and preprocesses raw data to a range-bearing data pair. The
module then processes the range-bearing data using parametric regression to form line
segments. A polyhedron building algorithm combines line segments to form objects and classifies
them based on their attributes.
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Carter, G. C. Submarine Sonar System Concepts for Littoral Waters
(Preliminary Unabridged Version) . Final report. Newport, RI: Naval Undersea
Warfare Center Division, January 1996. 17p.

ABSTRACT: This document contains the unabridged (original) manuscript submitted to the
Naval Submarine League for publication in The Submarine Review.
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Cashman, T.M. Striking First...Mine Warfare Goes on the Offensive. Newport,
RI: Naval War College, Joint Military Operations Department, 13 May 2002. 18p.

ABSTRACT: The indiscriminate laying of sea mines in international waters is an act of war
waged by terrorist groups and non-state actors. If the United States is going to successfully
counter this act of overt aggression and be successful in future conflicts which involve the illegal
use of mines, it must deter the belligerent through political, diplomatic, and if necessary, physical
force. History is replete with examples of the effective use of sea mines to deter, alter or counter
enemy forces. In today's environment, mines have been used more as an act of terror than a
legal weapon of war. Historically, the U.S. Navy has shown a reluctance to adequately fund and
appreciate the value of an aggressive countermine force. As a result, U.S. and coalition forces
have been needlessly subjected to higher risks, delayed or altered battle plans and operationally
limited in their course of action. Once mines are placed in the water the belligerents have gained
the strategic, operational and tactical upper hand. From a time, space and force standpoint, the
combination of U.S. mine countermeasures and allied forces is marginally sufficient to counter
this threat and enable the naval commander the ability to effectively ‘control the sea.' This should
be the siren call to all naval commanders. Unless the United States leads the way in treating the
indiscriminate laying of mines in international waters as an act of war, the United States and its
allies will not be able to project forces ashore or control the seas without encountering
considerable risks. The time is now to set the stage for new international laws regarding mine
warfare, redefine rules of engagement, break down inter-service politics, educate the media, and
build coalition support. The U.S. needs to muster the political will to strike first or suffer the
consequences from a military and economic standpoint.
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Chang, Min F. and Charles M. Loeffler. Additional Mine Classification
Capabilities for the INSS. Austin, TX: University of Texas, Applied Research

Laboratories, 2003. 64p.

ABSTRACT: As a diver scans shallow water or very shallow water (SW/VSW) area with an
INSS high frequency sonar, many objects may be detected or imaged in the scene. The objective
of this project is to develop algorithms that capture the broadband echo responses from these
objects detected by the INSS and extract special echo features to assist in target discrimination
from the background. The algorithms are based upon geometric acoustics, broadband array and
signal processing techniques, and the physics of elastic waves on thin shells. Initially, three
algorithms were investigated for acoustic robustness. These were, Shell Thickness Resonance
(STR) Frequency Notch to estimate the targets shell thickness, Local Target to Bottom Multi-path
Echo to discriminate cylindrical and spherical objects, and Multi-channel Phase Comparison
(MPC) to estimate the target's height. The third algorithm, MPC, was the most acoustically robust,
but required a modification to the INSS array geometry. The first algorithm, STR, was sufficiently
robust to be implemented within an INSS unit and tested with Navy and ARL:UT divers. The
implementation required reductions in the algorithm's capabilities to fit within the INSS hardware
and software architecture. Three sets of diver tests were conducted In Lake Travis Texas and
Coronado California. The final recommendation was to not modify the current operational
systems but to consider the STR and MPC algorithms as part of the target sensing and
discrimination suites in future Implementations of broadband sonar systems.
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Chotiros, Nicholas P. Environmental Data from UUV Systems and Purple
Star. Austin, TX: University of Texas, Austin, Applied Research Laboratories, 17
June 1997. 25p.

ABSTRACT: This is a progress report for the first year of work on bottom classification using
tactical sensors. Data from a TVSS experiment in 1994, at deep and shallow sites, were provided
by CSS and distributed by NRL/SSC. The data were processed and analyzed to provide
calibration in a self-consistent manner and then to compute the magnitude of the normal
incidence bottom reflection coefficient, which was then used to estimate bottom type. Difficulties

due to clipping of the signal were detected and partially overcome.
ACCESSION NUMBER: ADA327069
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Chotiros, Nicholas P. Physics of Offshore Buried Mine Detection and
Classification . Austin, TX: University of Texas at Austin, Applied Research
Laboratories, 1998. 4p.

ABSTRACT: A better understanding of the science and engineering of buried mine detection
leading to safe, standoff detection technologies. A unified model of acoustic penetration of ocean
sediments for a wide variety of sediment types, from gravel through sand, silt and clay and

combinations thereof, and a model of signal attenuation and reverberation due to multiple
scattering by sediment grains.
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Chu, Peter C., Carlos J. Cintron, Steven D. Haeger, Dan N. Fox, and Ruth E.
Keenan. Yellow Sea Mine Hunting Using the Navy's CASS/GRAB Model

Technical report. Monterey, CA: Naval Postgraduate School, May 2001. 284p.

ABSTRACT: The purpose of this work is to determine the necessity of a near real time ocean
modeling capability such as the Naval Oceanographic Office's (NAVOCEANQO) Modular Ocean
Data Assimilation System (MODAS) model in shallow water (such as the Yellow Sea) mine
hunting applications using the Navy's Comprehensive Acoustic Simulation System Gaussian Ray
Bundle (CASS/GRAB) model. Sound speed profiles inputted into the CASS/GRAB were
calculated from observational (MOODS) and climatological (GDEM) data sets for different
seasons and regions of four different bottom types (sand, gravel, mud, and rock). The
CASS/GRAB model outputs were compared to the outputs from corresponding MODAS data
sets. The results of the comparisons demonstrated in many cases a significant acoustic
difference between the alternate profiles. These results demonstrated that there is a need for a
predictive modeling capability such as MODAS to address the Mine Warfare (MIW) needs in the
Yellow Sea region. There were some weaknesses detected in the profiles the MODAS model
produces in the Yellow Sea, which must be resolved before it can reliably address the MIW needs
in that region.

REPORT NUMBER: NPS-IJWA-01-016
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Cintron, Carlos J. Environmental Impact of Mine Hunting in the Yellow Sea
Using the CASS/GRAB Model . Master’s thesis. Monterey, CA: Naval

Postgraduate School, March 2001. 284p.

ABSTRACT: The purpose of this work is to determine the necessity of a near real time ocean
modeling capability such as the Naval Oceanographic Office's (NAVOCEANQO) Modular Ocean
Data Assimilation System (MODAS) model in shallow water (such as the Yellow Sea) mine
hunting applications using the Navy's Comprehensive Acoustic Simulation System Gaussian Ray
Bundle (CASS/GRAB) model. Sound speed profiles inputted into the CASS/GRAB were
calculated from observational (MOODS) and climatological (GDEM) data sets for different
seasons and regions of four different bottom types (sand, gravel, mud, and rock). The
CASS/GRAB model outputs were compared to the outputs from corresponding MODAS data
sets. The results of the comparisons demonstrated in many cases a significant acoustic
difference between the alternate profiles. These results demonstrated that there is a need for a
predictive modeling capability such as MODAS to address the Mine Warfare (MIW) needs in the
Yellow Sea region. There were some weaknesses detected in the profiles the MODAS model
produces in the Yellow Sea, which must be resolved before it can reliably address the MIW needs
in that region.
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Clark, Devon D., Nicholas Fronzo, Jerry Howle, Blaise Corbett, Alfredo Granado,
Michael Klapp, Michael Dineen, Amanda Hamblin, and Traci D. Walder. Ship
Underwater Threat Response System (SUTRS): A Feasibility Study of

Organic Mine Point -Defense. Systems Engineering Capstone Project Report.
Cohort 311-1110 Team Dahlgren. Monterey, CA: Naval Postgraduate School,

2012.

ABSTRACT: Mine warfare (MIW) has been a significant component of naval warfare since the
U.S. Civil War and remains a threat to U.S. strategic efforts to maintain and control maritime lines
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of communication. This report attempts to answer the question “Is a Naval mine point-defense
strategy feasible?” The Naval Surface Warfare Center Dahlgren Division (NSWCDD) team
applied a System’s Engineering approach to model and improve upon the Navy's current Mine
Counter Measure (MCM) capabilities by addressing the need for ship self-protection measures
(SPM). The team initially identified, then made contact with, various MCM stak eholders within the
U.S. Navy. This stakeholder interaction allowed for optimized MCM collaboration regarding
current operational requirements and capability gaps. Four primary MCM missions were identified
and statistically modeled in order to quantify and categorize critical functional characteristics that
dictate success in an MCM mission. These modeled data were analyzed to determine the
greatest contributing capability area. The team also compared four basic MCM system
configurations in order to determine the most appropriate configuration for each primary mission
scenario. This report showcases a systems engineering approach to requirements analysis and
performance specifics development, which will scope future MCM SPM developmental efforts.
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Coke, Hartwell F. V. Route Survey Periodicity for Mine Warfare. Master's
thesis. Monterey, CA: Naval Postgraduate School, 2009. 73p.

ABSTRACT: One of the Navy's most long standing challenges has been conquering the mine
warfare threat. As mines and mine warfare techniques evolve and become more sophisticated, so
does the United States' ability to counter the threat. The United States newest technique for
countering a potential mined harbor, or route, is a process known as change detection. This
concept uses previous side scan sonar images of the area prior to a mining event and compares
those images to a recent scan post the mining event. This allows trained technicians to identify
and classify previously recognized Non-Mine, Mine-Like Bottom Objects (NOMBOs) from new
shapes present on the seafloor. The object of this classification is to reduce the number of hours
searching and clearing previously existing objects that are thought to be mines. If the object or
shape was present before the mining event, then it can be neglected from further inspection. The
challenge is having a sufficiently current scan of the area on the shelf. The environmental bottom
conditions of certain locations change dramatically more often than others. Itis necessary to
update more frequently scans of bottom regions that present large change rates than of areas
that have smaller change rates. This thesis will present a logical effort, based on known bottom
conditions, to aid in determining the rate, or periodicity, at which certain regions should be
surveyed in order to have a quality scan standing by. The Resurvey Integration Model (RIM) will
provide a user friendly method to efficiently and effectively predict a reasonable periodicity
interval of an area to support the Navy's Mine Warfare and Meteorology and Oceanography
communities. Use of this model will stand to reduce unnecessary expenditure of assets,
resources and time on areas that do not require as frequent of surveys. These up to date scans
will in turn aid in expediting the clearing of routes, ports and harbors after a mining event.
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Colpo, Kristie M. Joint Sensing/Sampling Optimization for Surface Drifting

Mine Detection with High- Resolution Drift Model.  Master’s thesis. Monterey,
CA: Naval Postgraduate School, 2012. 101p.

ABSTRACT: Every mine countermeasure (MCM) operation is a balance of time versus risk. In
attempting to reduce time and risk, itis in the interests of the MCM community to use unmanned,
stationary sensors to detect and monitor drifting mines through harbor inlets and straits. A
network of stationary sensors positioned along an area of interest could be critical in such a

process by removing the MCM warfighter from a threat area and reducing the time required to
detect a moving target. Although many studies have been conducted to optimize sensors and
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sensor networks for moving target detection, few of them considered the effects of the
environment. In a drifting mine scenario, an oceanographic drift model could offer an estimation
of surrounding environmental effects and provide time critical estimations of target movement.
These approximations can be used to further optimize sensor network components and locations
through a defined methodology using estimated detection probabilities. The goal of this research
is to provide such a methodology by modeling idealized stationary sensors and surface drift for
the Hampton Roads Inlet.

ACCESSION NUMBER: ADA567504

http://www.dtic.mil/docs/citations/ADA567504
http://hdl.handle.net/10945/17345

Compton, Mark A. Minefield Search and Object Recognition for ~ Autonomous
Underwater Vehicles. Master’s thesis. Monterey, CA: Naval Postgraduate

School, March 1992. 257p.

ABSTRACT: Autonomous Underwater Vehicles (AUV) are an outstanding minefield search
platform. Because of their stealthy nature, AUVs can be deployed in a potential minefield without
the enemy's knowledge. They also minimize dangerous exposure to manned and more
expensive naval assets. This thesis explores two important and related aspects of AUV minefield
search: exhaustive sensor coverage of a minefield through effective path planning and
underwater object recognition using the vehicle's sensors. The minefield search algorithm does
not require a priori knowledge of the world except for user-defined boundaries. Itis a
three-dimensional, prioritized graph search using a ladder based methodology and an A* optimal
path planning algorithm. The minefield search algorithm effectively ignores areas which are
blocked by obstacles, performs terrain following and avoids local minima problems encountered
by other area search solutions. The algorithm is shown to be effective using a variety of graphical
simulators. The object recognition algorithm provides autonomous classification of underwater
objects. It uses geometric reasoning and line fitting of raw sonar data to form geometric
primitives. These primitives are analyzed bya CLIPS language expert system using heuristic
based rules. The resulting classifications may be used for higher level mission planning modules
for effectively conducting the minefield search. Actual NPS AUV swimming pool test runs and
graphic simulations are used to demonstrate this algorithm which was built in cooperation with
Lieutenant Commander Donald P. Brutzman, USN.

ACCESSION NUMBER: ADA250 093
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Cornelius, Michael. Effects of a Suspended Sediment Layer on Acoustic
Imagery . Master’s thesis. Monterey, CA: Naval Postgraduate School, June 2004.
64p.

ABSTRACT: The Navy's CASS/GRAB sonar model is used to accurately simulate a side-scan
sonar image with a mine-like object present through its reverberation characteristics. The
acoustic impact of a suspended sediment layer is investigated numerically using CASS/GRAB
through changing the volume scattering characteristics of the lower water column. A range of
critical values of volume scattering strength were discovered through repeated model simulations.
An understanding of the acoustic characteristics of suspended sediment layers can aid the Navy
in the detection of mines that might exist within these layers.
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Cottle, Dean J. Mine Avoidance and Localization for Underwater Vehicles
Using Continuous Curvature Path Generation and Non-  Linear Tracking
Control . Master’s thesis. Monterey, CA: Naval Postgraduate School, September
1993. 74p.

ABSTRACT: Many underwater vehicles have been designed to follow a straight path using
linear approximations about that path. Tracking a dynamic path of arbitrary but continuous
curvature may often be desired. This will require a nonlinear controller with enhanced robustness
properties. One point of this thesis is to show how nonlinear control using sliding modes may be
applied to follow a dynamic path. In a mine warfare setting using Autonomous Underwater
Vehicles (AUVS), reflexive maneuvers will be required for nine avoidance. This thesis presents
one way in which paths for mine avoidance maneuvers may be generated automatically and used
as inputs to the nonlinear tracking control system of the vehicle. It has been shown through
simulation that a random minefield can be traversed by an AUV while localizing and avoiding
detected mines using these control concepts.

ACCESSION NUMBER: ADA276 070
http://dtic.mil/docs/citations/ADA276070
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Crawford, Melvin W. and Robert L. Detwiler. Through the Ice Mining Study

Final report. Gaithersburg, MD: Epoch Engineering Inc., June 1983. 71p.
ABSTRACT: A search for literature relevant to ice penetration by naval mines has shown that
interest in the problem has existed since 1952. Early studies were followed by Arctic sea ice
penetration tests using instrumented penetrators of varying sizes and weights. Empirical
equations for prediction of ice penetration and longitudinal accelerations during ice penetration
were originally developed by modification of earth penetration equations. Analysis of all available
test data has validated the empirical equations within the originally stated limits of accuracy.
Comparable test data appear to confirm the validity for structural tests of penetration testing in
gypsite as a simulation of Arctic sea ice for the first few feet of penetration. Very little information
exists concerning transverse acceleration and loading in either ice or gypsite. Parametric studies
of mine design parameters for a typical moored mine with practical constraints show trends of the
weight area factor relationship and the nose shape factor relationship to maximum thickness of
ice perforation capability, the payload to penetration relationship and the weight efficiency of the
payload in a constrained total weight system. The few data available suggest that the problem of
structural survival of transverse loads may be far more severe than that of surviving the
longitudinal deceleration forces.

ACCESSION NUMBER: ADA174 310
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Davis, Duane T. Precision Control and Maneuvering of the Phoenix
Autonomous Underwater Vehicle for Entering a Recovery Tube. Master’'s
thesis. Monterey, CA: Naval Postgraduate School, September 1996. 206p.

ABSTRACT: Because Underwater limitations imposed by speed and power supplies, covert
launch and recovery of Autonomous Underwater Vehicles (AUVS) near the operating area will be
required for their use in many military applications. This thesis documents the implementation of
precision control and planning facilities on the Phoenix AUV that will be required to support
recovery in a small tube and provides a preliminary study of issues involved with AUV recovery
by submarines. Implementation involves the development of low-level behaviors for sonar and
vehicle control, mid-level tactics for recovery planning, and a mission planning system for
translating high-level goals into an executable mission. Sonar behaviors consist of modes for
locating and tracking objects, while vehicle control behaviors provide the ability to drive to and
maintain a position relative to a tracked object. Finally, a mission-planning system allowing
graphical specification of mission objectives and recovery parameters is implemented. Results of
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underwater virtual world and in-water testing show that precise control based on sonar data and
its use by higher-level tactics to plan and control recovery. Additionally, the mission-planning
expert system has been shown to reduce mission planning time by approximately two thirds and
results in missions with fewer logical and programming errors than manually generated missions.
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Denning, Gary M. Mine Countermeasur es: Tomorrow's Operations -- Today's
Implications . Final report. Newport, RI: Naval War College, February 1997. 23p.

ABSTRACT: Among the most cost effective weapons available to Third World nations are
naval mines. Naval mines provide a small navy with an asymmetrical means to counter a much
larger and more capable navy. As the United States discerned during Desert Storm, naval mines,
more than any other weapon encountered, had the potential to deny access to U.S. vital
objectives, block U.S. naval power projection, and jeopardize the steady flow of sustainment. The
U.S. Naval Services and its MCM force took away several lessons learned from Desert Storm.
They have since responded to these lessons by restructuring MCM organization and accelerating
its research and development for technological improvements. While these are key tak eaways, it
remains to be seen whether or not the Naval Services learned the most significant lesson: MCM
operations will ultimately fail unless considered as a component of the overall campaign or
operational plan. The combatant commander has the ability to correct the greatest MCM
deficiency of all right now. His greatest asset to minimize the mine threat is his own operational
judgment. If naval expeditionary forces are to successfully dominate tomorrows littorals, today's
combatant commander must integrate MCM operations into his standing plans.

ACCESSION NUMBER: ADA325 248
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DeRiggi, D. F. Analysis of Variance of the Countermine Experiment (CME).
Alexandria, VA: Institute for Defense Analyses, October 1997. 59p.
ABSTRACT: The Countermine Experiment, conducted at the Mounted Warfare Testbed at Ft
Knox, KY in July of 1996 by this Night Vision Sensors Division of Ft Belvoir, VA and the Engineer
Battle Testbed of Ft Leonard Wood, MO, was a classic 2 to the 3rd factorial experiment. It
examined three classes of countermine systems in which each class had two representations.
The three categories of countermine systems were aerial surveillance, ground surveillance, and
explosive breaching systems. An analysis of variance performed on the number of Blue vehicles
lost during this experiment indicates that the aerial surveillance system is the most significant
factor in reducing Blue losses to mines.

REPORT NUMBER: IDA-D-2011
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DeWeerts, Michael J. Detection of Underwater Military Munitions by a
Synoptic Airborne Multi  -Sensor System . Honolulu, HI: BAE Systems Spectral
Solutions, 2010. 33p.

ABSTRACT: Many active and former military installations have ranges and training areas that
include adjacent water environments that pose technical challenges for cleanup of unexploded
ordnance (UXO). This SERDP project was aimed at testing advanced technologies, originally
developed for mine detection under the Synoptic Airborne Multi-Sensor System (SAMSS)
program, for underwater UXO detection. Multiple technologies were investigated during the
project including multispectral imaging REVEAL (Rapid Efficient Volumetrically-EnAbled Lidar)
and lidar shearography. Of the three technologies, two (MSI imagery and REVEAL lidar) were
tested simultaneously from the Makai Pier in Oahu against the same target fields. However, while
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results from each of the three technologies were promising, more work needs to be done to
ensure a fused synoptic solution can be achieved.

ACCESSION NUMBER: ADA534213
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Diaz, J. Enrique Reyes. Assigning Unmanned Undersea Vehicles (UUVSs) to
Mine Detection Operations. Master’s thesis. Monterey, CA: Naval Postgraduate

School, December 1999. 59p.

ABSTRACT: Inan era when mines are inexpensive and easily accessible, present mine
detection and area reconnaissance capabilities are insufficient to enable unencumbered
maneuver in the littoral regions. Unmanned undersea vehicles (UUVs) possess potential to
provide tactical commanders with full understanding of the mine threat without risk to ships or
personnel and without exposing intentions. By integrating an assortment of emerging capabilities,
a system comprised of a variety of UUVs could address this mine threat. This thesis develops
and implements the Mine Reconnaissance System Assessment (MiRSA) model, a mixed integer-
linear program, to assign a mix of UUVs to search areas within a suspected minefield. Using
unclassified UUV performance estimates, this thesis compares combinations of two Long-term
Mine Reconnaissance System (LMRS) vehicles, six Remote Environmental Monitoring Units
(REMUS) vehicles, and a notional Manta vehicle. For a 262 square nautical mile area in the
Straits of Hormuz, MiIRSA finds the two LMRS vehicles can complete a 95% confidence level
search in 91 hours, the Manta vehicle can complete the search in 130 hours, and the two LMRS
vehicles with Manta employed optimally together require only 52 hours. For an exhaustive
search, times rise sharply: Manta operating alone requires 1,004 hours and optimal employment
of the two LMRS, six REMUS, and Manta vehicles finish the search in 384 hours.
ACCESSION NUMBER: ADA376124
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Discenza, Joseph H. and Peter P. Haglich. Structured Essential Model for
Mine Warfare. Hampton, VA: Wagner (Daniel H.) Associates, Inc., 12 February

1996. 372p.

ABSTRACT: Report developed under SBIR contract for N94-217. This report describes the
proposed system, 'Structured Essential Model for Mine Warfare', (SEMMIW). The report provides
class diagrams, class specifications, object- scenario diagrams, and descriptions, all in the Booch
notation. It also provides a mathematical foundation for predicting the expected number of
remaining mines, given INTEL estimates and given the results of mine search operations.

REPORT NUMBER: DHWA-6230
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Dubsky, Barbara K. U.S. and Australian Mine Warfare Sonar Performance
Assessment Using SWAT and Hodgson Models . Master’s thesis. Monterey,
CA: Naval Postgraduate School, September 2000. 211p.

ABSTRACT: The purpose of this thesis was to investigate a shallow coastal region to compile
a detailed environmental picture of its sediment composition and water characteristics and from
this model MCM sonar performance at the FBE-H exercise location as a means to determine
what parameters exerted the greatest effect on performance. Seven parameters were
intercompared to assess their sensitivity in detecting mines: bottom type, SSP, water depth/sonar
depth, mine depth, frequency, sonars and models. Performance was assessed using several
measures of effectiveness including the signal to noise ratio and initial detection range. Variations
in these measures were analyzed by investigating how TL and RL responded to changing
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parameters. No one single parameter was identified that affected sonar performance significantly
above all others. Of the environmental parameters considered, variations in bottom type exerted
the most influence on TL and RL and ultimately on sonar performance. IL was clearly a significant
factor when the bottom type is comprised of absorptive, fine-grained material. Of the sonar
parameters, frequency exerted a significant impact on performance with TL the most sensitive
term in this comparison. A higher TL associated with higher frequency reduced the signal level
and consequently the bottom RL. The higher frequency displayed a stronger SNR than the lower
frequency over short ranges, however the higher frequency was limited by TL at greater ranges
with the lower frequency achieving greater initial detection ranges.
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Earls, Patrick J. New Bottom Roughness Calculation from Multibeam Echo
Sounders for Mine Warfare . Master’s thesis. Monterey, CA: Naval
Postgraduate School, 2011. 66p.

ABSTRACT: Bottom roughness has a significant effect on acoustic backscattering on the
ocean bottom. Sonar systems rely on backscattering and shadows for detecting objects lying on
the seafloor. The seafloor is rather complex including craters, gullies, seaweed, rocks, sand
ridges, tall obstructions, deep holes and sloping regions. Underwater mines can be hidden
around these objects to make detection more difficult. High resolution (1 m 1 m) seafloor data
collected by the Navy using multibeam echo sounder (EM710) off the western coast of Saipan
was processed bythe MB Systems. The advanced least-square method is used to establish new
bottom reference level from the EM710 data. After removing the reference level, the high-
resolution bathymetry data converts into bottom roughness percentage using a threshold. The
calculated bottom roughness percentage is ready to be incorporated into the current Navy
doctrine. Two new (gradient and mathematical morphology) methods have been developed in this
thesis to calculate the bottom roughness without the reference level. Statistical analysis was
conducted to illustrate the added value of the new bottom roughness calculation.
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Elischer, P. and J. Howe. Australia's Shock Testing Capability. = Canberra
(Australia): Defence Science and Technology Organisation, 11 February 1993.
9p. [Proceedings from the Institution of Engineers, Australia Dynamic Loading in
Manufacturing and Service Conference Held in Melbourne, Victoria on 9-11
February 1990.]

ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced
with gaining the necessary understanding of underwater blast phenomena and culminated in the
successful shock testing of an Australian designed and constructed, glass reinforced plastic
(GRP), minehunter. Since then we have maintained an active role in conducting full scale shock
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure
operations. We also conduct smaller scale trials to support the submarine construction program
and the various research tasks undertaken by DSTO. This paper presents an overview of the
shock trials conducted to date, together with a brief description of facilities available and
considerations which needed to be addressed when conducting such tests in shallow water.
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Elischer, P. and J. Howe. Dynamic Loading in Manufacturing and Service:
Australia's Shock Testing Capability.  Ascot Vale (Australia): Materials
Research Laboratories, 11 February 1993. 9p.

ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced
with gaining the necessary understanding of underwater blast phenomena and culminated in the
successful shock testing of an Australian designed and constructed, glass reinforced plastic
(GRP) minehunter. Since then we have maintained an active role in conducting full scale shock
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure
operations. We also conduct smaller scale trials to support the submarine construction program
and the various research tasks undertaken by DSTO. An overview of the shock trials conducted
to date, together with a brief description of facilities available and considerations which needed to
be addressed when conducting such tests in shallow water is presented.

ACCESSION NUMBER: ADA268334
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Elmore, Paul A. and Michael D. Richardson. Regional Mine Burial Prediction

Using Monte Carlo and Deterministic Methods . Stennis Space Center, MS:
Naval Research Laboratory, 2003. 9p.

ABSTRACT: Anintegrated, time-dependent, stochastic model for predicting mine burial in
littoral waters is presented. The model is designed to account for impact burial of mines and
coupled post-impact burial processes (scour, sand ridge migration, and liquefaction) by
integrating currently available deterministic models that predict these burial processes.
Operational Navy databases and oceanographic modeling output from the United States Naval
Oceanographic Office (NAVOCEANO) are used to Set up the initial bathymetric and sediment
conditions and provide the temporal driving burial forces. The model uses Monte Carlo
simulations to provide stochastic burial predictions based on mine geometry and various
deployment scenarios. Temporal changes in burial conditions may be displayed on a regional
map.
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Emery, Mark H. and Philip J. Valent. Constitutive Modeling of Air and Water
Saturated Sand for Shock Propagation Modeling. Workshop Summa ry and
Recommendations. Washington, DC: Naval Research Laboratory, 7 April 1995.
16p.

ABSTRACT: The mine countermeasure research program is an Office of Naval Research
program that addresses the physical characterization and modeling of the surf zone environment,
explosive shock propagation and mitigation in this environment, and the means to improve the
performance prediction of mine countermeasure efforts in the surf zone. This report summarizes
the results of the Workshop on Constitutive Modeling of Air and Water Saturated Sand for Shock
Propagation Modeling sponsored by the Naval Research Laboratory. The objectives of this
workshop were to appraise the present state of knowledge with respect to the characterization of
the air and water saturated sandy medium, the experimental evidence for shock mitigation and
propagation in this medium, the present constitutive modeling capabilities, and to develop a
focused research effort to address the complex physics issues related to this task. Participants
discussed issues associated with mine countermeasure systems including shock wave
propagation in sandy sediments with water and free-air pore fluid, measurement of the
mechanical properties of both dry and partially saturated sand, hydrodynamic modeling of this
environment, and continuum and micromechanical aspects of constitutive models. (MM).

REPORT NUMBER: NRL/MR/6440-95-7658
ACCESSION NUMBER: ADA293 295
http://dtic.mil/docs/citations/ADA293295

Engebretson, Kent R. Comparison of Data Fusion Techniques for Target
Detection With a Wide Azimuth Sonar . Master’s thesis. Wright-Patterson AFB,

OH: Air Force Institute of Technology, May 1995. 127p.

ABSTRACT: A group at the Charles Stark Draper Laboratory developed a concept for a mine
reconnaissance platform called Intelligent Sonobuoy. This platform utilizes a low frequency sonar
with wide aspect angle coverage. Furthermore the platform is designed to drift past an area of
interest and thus obtain multiple detections from each sonar target. This thesis examines
methods of fusing together those detections into a composite map of the target field in order to
detect and localize those sonar targets. A technique based on hypothesis testing and maximum
likelihood estimation is first derived and then applied to simulated data. Lastly, the system is
validated on actual test data obtained in Mendum's Pond, New Hampshire during the summer
and Fall of 1994. This system is shown to be effective at resolving targets to within a few meters.
A competing approach based on the Hough transform is next examined. This clustering technique
is applied to find the change in target location with respect to the buoy's position. The system
works for simulated test data with a small number of detections. System performance declines
rapidly as the number of detections increases and the system does not work well with the actual

test data.
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Evans, Ashley D. Hydrodynamics of Mine Impact Burial . Master’s thesis.
Monterey, CA: Naval Postgraduate School, September 2002. 407p.

ABSTRACT: A general physics based hydrodynamic flow model is developed that predicts the
three-dimensional six degrees of freedom free fall time history of a circular cylinder through the
water column to impact with an unspecified bottom. Accurate vertical impact velocity and impact
angle parameters are required inputs to subsequent portions of any Impact Mine Eurial Model.
The model vertical impact velocity and impact angle are compared with experimental data,
vertical impact velocities and impact angle to validate the model mechanics and accuracy. The
three dimensional model results are compared through the experimental data with IMPACT28
vertical impact velocities and impact angle. Results indicate the three dimensional model
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mechanics are sound and marginal improvements are obtained in predicted vertical velocities. No
improvement is gained using the three-dimensional model over the IMPACT28 model to predict
impact angle. The three dimensional model produces dispersed results for impact angle The
observed stochastic nature of mine movement in experimental data suggests this three
dimensional model be used to model the hydrodynamic flow phase in a statistical mine burial
model that provides distributions for input parameters, and domain characteristics and present a
probabilistic output for development of a relevant navy tactical decision aid.
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Evans, B., G. Davies, V. Myers, A. Bellettini, M. Pinto and P. Munk.
Implementation of Autonomous Mission Control for Mine Reconnaissance

AUVs. La Spezia, ltaly: NATO Undersea Research Centre, 2007. 15p.

ABSTRACT: Whilst autonomous underwater vehicles (AUVs) are increasingly being used to
perform MCM tasks, the capability of these systems is limited in terms of their ability to network
and co-operate effectively with other manned or unmanned assets. This paper describes a
processing system which is being developed at NURC to address this missing capability. In
addition to describing the system approach and implementation progress, the underlying
requirement for the system is analyzed through a review of typical mission needs and the
performance constraints of current technology.
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Fambroo, lll, Dillard H. A Combat Simulation Analysis of the Amphibious
Assault Vehicle in Countermine Operations. Master’s thesis. Monterey, CA:
Naval Postgraduate School, September 1999. 74p.

ABSTRACT: The purpose of this thesis is to evaluate the effectiveness of an Amphibious
Assault Vehicle (AAV) as a mine countermeasure in the surf zone and beach zone (sz/bz). In
order to show the utility of these approaches, this thesis presents results from three different
scenarios. Scenario one provides a baseline and is conducted with the amphibious landing force
moving onshore with no minefield breaching operations being conducted. Scenario two
encompasses a more traditional method of minefield breaching. Scenario three will use AAVs
only to breach the surf zone and beach zone minefields. The focus will be placed on the number
of mines neutralized as well as the number of assets killed.
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Fei, Tai. Advances in Detection and Classification of Underwater Targets

usin g Synthetic Aperture Sonar Imagery. PhD dissertation, Technische
Universitat Darmstadt, 2015.

ABSTRACT: Inthe feature extraction step, features are extracted and will be used as the
inputs for the mine type classification step. Both the geometrical features and the texture features
are applied. However, there are numerous features proposed to describe the object shape and
the texture in the literature. Due to the curse of dimensionality, it is indispensable to do the
feature selection during the design of an ADAC system. A sophisticated filter method is
developed to choose optimal features for the classification purpose. This filter method utilizes a
novel feature relevance measure that is a combination of the mutual information, the modified
Relief weight, and the Shannon entropy. The selected features demonstrate a higher
generalizability. Compared with other filter methods, the features selected by our method can
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lead to superior classification accuracy, and their performance variation over different classifiers
is decreased. In the mine type classification step, the prediction of the types of MLO is
considered. In order to take advantage of the complementary information among different
classifiers, a classifier combination scheme is developed in the framework of the Dempster-
Shafer theory. The outputs of individual classifiers are combined according to this classifier
combination scheme. The resulting classification accuracy is better than those of individual
classifiers. All of the proposed methods are evaluated using SAS data. Finally, conclusions are
drawn, and some suggestions about future works are proposed as well.
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Feldes, Waldemar and Volker Hausbeck. TROIKA, The West German Navy's
New Mine Countermeasures System (TROIKA |, das neue
Minenabwehrsystem der Marine). Washington, DC: Naval Intelligence Support
Center, Translation Division, April 1978. 12p. Translation of Soldat und Technik
(West Germany) no. 11, p. 600-606, 1977.

ABSTRACT: None available.

REPORT NUMBER: NISC-TRANS-4017
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Fowler, Jimmy E., Judy H. Roughton, Abron W. Deer and David Krivich. Field
Study on the Effects of Waves and Currents on a Distributed Explosive
Array . Final report. Vicksburg, MS: Coastal Engineering Research Center,

December 1993. 82p.

ABSTRACT: Field tests to assess the effects of waves and currents were conducted during the
summer of 1993 at CERC's Field Research Facility (FRF) in Duck, NC. This test series is a
followron to similar efforts accomplished in 1992 and was designed to incorporate lessons
learned from those efforts. Major differences between the 1993 tests and those conducted in
1992 involved the use of a wider array, a compressed air gun to simulate the dual-rock et
deployment technique, and shore-based tethers to stabilize the deployed array. Results of the
1993 field tests generally supported 1992 findings, which indicated that both waves and
longshore currents have significant effects on the explosive array deployment system and must
be considered in the final design. The tests also indicated that wide arrays used in conjunction
with the tethers proved to be quite stable under the environmental conditions tested.
ACCESSION NUMBER: ADA275 478
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Fowler, Robert W. Mine Countermeasures at the Operational Level of War.
Final report. Newport, RI: Naval War College, Department of Operations, 12
November 1993. 32p.

ABSTRACT: This paper examines the complex problems and difficulties facing an operational
commander when conducting operations in a mine threat environment. A discussion of mine
warfare history, operational considerations, and today's mine countermeasure assets as well as a
hypothetical situation that a commander may actually be faced with in today's global
crisis-oriented climate is considered. The ability of the U.S. Navy to accomplish its primary
strategic goal of Power Projection in a mine-threat environment is extremely difficult and limited.
The panacea for present day MCM operations is recognition of the threat, knowledge of own
capabilities, fleet training, and frugal management of MCM assets.
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Frank, David, Kevin Hogan and Shane Schonhoff. Application of Model -Based
Systems Engineering (MBSE) to Compare Legacy and Future Forces in
Mine Warfare (MIW) Missions . Systems Engineering Capstone Project Report.

SE311-1320pen/Team MIW. Monterey, CA: Naval Postgraduate School, 2014.
359p.

ABSTRACT: This capstone report describes the expected mine countermeasures (MCM)
performance of the Avenger class MCM ship (MCM 1), landing helicopter deck (LHD) support
ship, and MH-53E helicopter legacy systems and Increment 1 of the littoral combat ship (LCS)
and MH-60S helicopter future systems. The study focused on two measures of effectiveness
(MOESs): area coverage rate sustained (ACRS) and percent clearance of mines. The systems
engineering (SE) approach used to address stakeholder needs identified foundational
requirements and developed functional and physical architectures for simulation in conducting the
comparative technical analysis. A design of experiments (DOE) methodology was used to
determine which factors have the greatest influence on the MOEs. The significant factors’ values
were varied to develop a set of recommended improvements to the future MCM systems. The
study found that maintaining a constant search speed of 10 knots, improving the stream and
recover time to 15 minutes, and improving the sortie time to 24 hours for the remote minehunting
system (RMS) would provide a future ACRS performance greater than that provided by the
legacy systems. When factoring in risk and operating and sustainment (O&S) costs, the future
capability and recommended improvements provide better performance per cost than the legacy
capability.

ACCESSION NUMBER: ADA621731
http://www.dtic.mil/docs/citations/ADA621731

http://ndl.handle.net/10945/44659

Fritz, James R. Computer -aided Detection Of Rapid, Overt, Airborne,
Reconnaissance Data With The Capability Of Removing Oceanic Noises.
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2013. 155p.

ABSTRACT: There have been three times more attacks to naval ships using sea mines than
all other forms combined. Sea mines have always been viewed upon as underhanded and
unchivalrous, yet they provide a weaker navy the capability to stall and damage a vastly superior
navy. Utilizing unmanned sensors to detect sea mines is the goal of the navy for the future.
Computer-aided detection (CAD) of sea mines is much faster and more consistent than a human
operator, yet itis not currently being utilized by any of our mine countermeasure assets. Although
there are many studies that have incorporated computer aided detection and classification
algorithms with sonar imagery for mine warfare, few have used Light Detection and Ranging
(LIDAR). During an amphibious assault scenario the ability to land assets quickly and mitigate
risk is vital to the success. This thesis analyzes Rapid Overt Aerial Reconnaissance data from an
Office of Naval Research experiment by Fort Walton Beach, FL. The CAD algorithm that was
developed consistently detects sea mines in LIDAR data while having a manageable false alarm
rate.

ACCESSION NUMBER: ADA620434
http://www.dtic.mil/docs/citations/ADA620434
http://hdl.handle.net/10945/38932
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Gallagher, Edith L. and Rob Holman. Bedform Dynamics and Mine Burial
Lancaster, PA: Franklin and Marshall College, Biology Department, 2002. 7p.
ABSTRACT: The goal of this work is to develop a predictive understanding of coastal
bedforms and their effect on the burial of objects on the seafloor.

ACCESSION NUMBER: ADA627787
http://www.dtic.mil/docs/citations/ADA627787

Gellert, E. P., D. M. Turley, K.E. Challis and I. Grabovac. Use of Composites in
Naval Structures. Ascot Vale (Australia): Materials Research Laboratories,

1992. 20p.

ABSTRACT: Composite materials in the form of glass-fiber reinforced plastic (GRP) and
GRP/foam sandwich are being increasingly applied to naval vessel construction. Candidate
materials will respond differently to elevated temperatures, moist environments and fires. Some of
the effects are described here. The bolted jointing of GRP to steel has been assessed.

ACCESSION NUMBER: ADA270 308

Gilbert, Jason A. Combined Mine Countermeasures Force: A Unified
Commander -in-Chief's Answer to the Mine Threat . Newport, Rl: Naval War
College, Joint Military Operations Department, 5 February 2001. 26p.
ABSTRACT: The threat of mines presents a Unified commander-in-Chief (CINC) with problems
affecting the time-space-force aspects of his command. Further complicating this matter, is the
U.S. Nawy's inability to adequately address the mine threat problem unilaterally. History
demonstrates that the U.S. Navy's inability to maintain a mine countermeasures (MCM) force
sufficiently large enough and technologically advanced enough has been nominally off-set by the
strengths of a combined MCM force. Joint Doctrine supports the forming of alliances and
coalitions, whenever possible, in order to integrate the capabilities of other nations and to
promote regional stability. The complexities associated with combined forces are simplified by the
characteristics and political appeal of MCM, making it attractive to the CINC and potential partner-
nations. Given that mines will remain a threat complicating a CINC's ability to effectively direct the
operations of his forces, and that there is a legitimate need to solve the U.S. Navy's MCM
deficiencies, a CINC will be able to train as he would fight and positively influence regional
stability by planning for a combined MCM force.

ACCESSION NUMBER: ADA390 327

http://dtic.mil/docs/citations/ADA390327

Gilless, Anthony F. Mine Drop Experiment (MIDEX) . Master’s thesis. Monterey,

CA: Naval Postgraduate School, 2001. ?p.

ABSTRACT: The Navy's Impact Burial Prediction Model (IMPACT 25) determines the amount
of burial a mine experiences upon impacting the marine sediment. Impact burial calculations are
derived primarily from the sediment characteristics and from the mine's two-dimensional air and
water phase trajectories. Accurate burial prediction requires that the model's air and water phase
trajectories reasonably mimic the objects true trajectory. IMPACT 25 assumes that the objects
are cylindrical in shape and calculates the air and water phase trajectories entirely from
momentum equations. In order to determine what effect a varying center of mass has on a mine's
water phase trajectory, a Mine Drop Experiment was conducted. The experiment consisted of
dropping three cylinders of various lengths into a pool where the trajectories were filmed from two
angles. The controlled parameters were, the ratio of mine length to diameter, initial velocity,
center of mass position and drop angle. Results indicate that center of mass position has the
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largest influence on the object's trajectory and that accurate trajectory modeling requires the
inclusion of both momentum and moment equations.

ACCESSION NUMBER: ADA397088
http:/mww.dtic.mil/docs/citations/ADA397088
http://hdl.handle.net/10945/1594

Glaz, Jospeh. Statistical Methods for Minefield Detection . Interim report.

Storrs, CT: Connecticut University, Department of Statistics, 24 May 1994. 12p.
ABSTRACT: The Navy and the Marine Corps have been continually concerned about the
antivehicle and antiship mines. The development of effective minefield detection procedures are
of great importance as they will enhance the ability of the Navy and Marine Corps to perform their
tasks. One approach that has been recently studied by the scientists of the Navy is the use of
tests of randomness. Inthat study they express the need to develop detection methods that are
based on two-dimensional processes that incorporate the dependence structure of the nearby
observations. In this interim performance report four research projects related to this problem are
discussed. The two-dimensional scan statistic, discussed in the last project, has the potential to
be very useful in the minefield detection problem.

ACCESSION NUMBER: ADA282 161
http://dtic.mil/docs/citations/ADA282161

Gomez, F. Minesweeper Machinery Magnetic Interaction . White Oak, MD:
Naval Ordnance Laboratory, 1956. 58p.

ABSTRACT: none available.
ACCESSION NUMBER: AD0130645

Gooding, Trent R. Framework for Evaluating Advanced Search Concept s for
Multiple Autonomous Underwater Vehicle (AUV) Mine Countermeasures
(MCM). Cambridge, MA: Massachusetts Institute of Technology, Department of
Ocean Engineering, February 2001. 114p.

ABSTRACT: waterborne mines pose an asymmetric threat to naval forces. Their presence,
whether actual or perceived, creates a low-cost yet very powerful deterrent that is notoriously
dangerous and time-consuming to counter. In recent years, autonomous underwater vehicles
(AUV) have emerged as a viable technology for conducting underwater search, survey, and
clearance operations in support of the mine countermeasures (MCM) mission. With continued
advances in core technologies such as sensing, navigation, and communication, future AUV
MCM operations are likely to involve many vehicles working together to enhance overall
capability. Given the almost endless number of design and configuration possibilities for multiple-
AUV MCM systems, it is important to understand the cost-benefit tradeoffs associated with these
systems. This thesis develops an analytical framework for evaluating advanced AUV MCM
system concepts. The methodology is based on an existing approach for naval ship design. For
the MCM application, distinct performance and effectiveness metrics are used to describe a
series of AUV systems in terms of physical/performance characteristics and then to translate
those characteristics into numeric values reflecting the mission-effectiveness of each system. The
mission effectiveness parameters are organized into a hierarchy and weighted, using Analytical
Hierarchy Process (AHP) technigues, according to the warfighter's preferences for a given
operational scenario. Utility functions and modeling provide means of relating the effectiveness
metrics to the system-level performance parameters. Implementation of this approach involves
two computer-based models: a system model and an effectiveness model, which collectively
perform the tasks just described. The evaluation framework is demonstrated using two simple
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case studies involving notional AUV MCM systems. The thesis conclusion discusses applications
and future development potential for the evaluation model.

ACCESSION NUMBER: ADA387 798
http://dtic.mil/docs/citations/ADA387798
http://hdl.handle.net/10945/2729

Gould, J.W. German Navy Moored Minesweeping . US Naval Technical Mission
in Europe, 1945. 71p.

ABSTRACT: This report discusses the gear developed by the German Navy for moored
minesweeping, This gear was limited in size by the policy of handling all gear by hand. The
material for this report was obtained from the Germen Naval Experimental Mine Warfare
Command (SVK) located in Kiel.

REPORT NUMBER: Technical rept. No. 533- 45
ACCESSION NUMBER: ADA954501
http://mww.dtic.mil/docs/citations/ADA954501

Graves, Steven M. Internetworking: Airborne Mine Countermeasures C4l
Information Systems. Master’s thesis. Monterey, C A: Naval Postgraduate
School, December 1996. 106p.

ABSTRACT: Airborne Mine Countermeasures (AMCM) Command Control Communication
Computer and Intelligence (C4l) baseline currently consists of stand-alone tactical decision aids.
Information such as aircraft position, equipment status, and abbreviated mine-like contact reports
cannot be transferred in any form other than voice from/to the MH-53E helicopters while
conducting Airborne Mine Countermeasures operations. There are currently no methods to
transfer sonar video or single-frame imagery of mine-like objects between any Mine Warfare
(MIW) units in a near-real-time manner. Delays lasting several hours are frequently encountered
before the results of a rapid reconnaissance' airborne mine-hunting mission are made available
to the rest of the fleet and/or MIW community. In order to improve command and control, the
AMCM Mine Warfare community must integrate all of its C4l assets onto a tactical internet. This
thesis presents a tactical internet for AMCM with an open, standards-based modular architecture.
Itis based on the TCP/IP network model using common protocols and interfaces. Command and
control will significantly improve as this network will provide a methodology to transfer critical

information between AMCM C41 assets and tactical networks world-wide.
ACCESSION NUMBER: ADA328 259
http://dtic.mil/docs/citations/ADA328259
http://hdl.handle.net/10945/31983

Griffin, Sean, John Bradley, Maurice Thiele, Cuong Tran, and Francis Grosz, Jr.
An Improved Subsequent Burial Instrumented Mine . New Orleans, LA: Omni
Technologies, 2002. 9p.

ABSTRACT: Detection of buried mines using conventional sonars is difficult, especially in
complex coastal environments, which complicates naval tactical decisions such as whether to
hunt, sweep, or avoid a mined area. The U.S. Navy is therefore supporting research to develop
and validate stochastic, time- dependent, mine burial prediction models. This research requires
continuous monitoring of both mine behavior during burial and the near-Held processes
responsible for burial. Modes of burial are generally separated into two broad categories: impact
burial and subsequent burial (scour and fill, creep, liquefaction, and bedform modification). Omni
Technologies, Inc. (OTI) and the Naval Research Laboratory (NRL) have developed instrumented
mines that measure both subsequent mine burial behavior and the processes that initiate and
effect burial. In this paper we describe new instrumented mines, including acoustic sensors used
to measure burial and sensors used to measure mine orientation, azimuth and movement.
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Sensors and methods used to measure characteristics of surface gravity waves, direction and
magnitude of bottom currents, turbulent flow near the mine, initiation of bedload motion, and
sediment size and concentration in the water column are also described.

ACCESSION NUMBER: ADA408 365
http://dtic.mil/docs/citations/ADA408365

Guarini, William. Remote Minehunting System (RMS). Technical Report.
Washington, DC: US Nawvy, 2015. 35p.

ABSTRACT: The Remote Minehunting System (RMS) is a mine reconnaissance system
designed for the detection, classification, identification, and localization of bottom and moored
mines in shallow and deep water. The RMS is a fully integrated system consisting of a semi-
submersible Remote Multi-Mission Vehicle (RMMV) with a tethered, towed variable depth sensor,
the ANJAQS-20. The RMMV is a high-endurance, semi-autonomous, low-observable, unmanned
vehicle. The AN/AQS-20, aseparate Acquisition Category |l program, incorporates five separate
sonars/sensors (side-look sonar, forward-look sonar, volume search sonar, gap fill sonar, and
electro-optical identification sensor) in a compact, lightweight, and hydrodynamically stable towed
body. The AN/JAQS-20 localizes mine-like objects and provides the operator with a visual image
and a contact data list. All mission data is recorded by the Littoral Combat Ship (LCS) for post-
mission analysis. Line-of-Sight and Over-the-Horizon communication provides vehicle Command
and Control and mine reconnaissance sensor data transmission. The RMS will provide the Navy
the capability to keep ships and Sailors out of the minefield and will be deployed from the LCS as
part of the Mine Countermeasures Mission Package (MCM MP).

ACCESSION NUMBER: AD1019510

http://www.dtic.mil/docs/citations/AD1019510

Hall, E.B. Aircraft Drops of Parachute, XH -20E Assembled on Fin Stabilized
Mine, Mk. 36 . Dahlgren, VA: Naval Proving Ground, 1950. 12p.

ABSTRACT: This test was conducted to determine the flight characteristics and the maximum
launching speeds the Parachute, XH-20E, assembled on fin stabilized Mines, Mk. 36, could
withstand. Three drops withstood true launching speeds of 375, 353, and 400 knots. Each mine
had excellent flight characteristics. Two drops failed to withstand the opening load when launched
at true airspeeds of 404, and 396 knots. The cover lid of the parachute pack remains with the
parachute a sufficient time to enable it to clear the launching aircraft when attached by a 4-1/2
foot line to the apex of the parachute canopy.

ACCESSION NUMBER: AD0896222

Hall, Patrick W. Detection and Target -Strength Measurements of Buried
Objects Using a Seismo -Acoustic Sonar . Master’s thesis. Monterey, CA:

Naval Postgraduate School, December 1998. 73p.

ABSTRACT: This thesis describes the results of field experiments in which seismo-acoustic
interface (Rayleigh) waves were employed to detect and measure the target strength of mine-like
test objects buried in the near-surf zone. These experiments were conducted as part of an
ongoing NPS research program to develop a seismo-acoustic sonar system for the detection of
buried mines in the surf and, near-surf zones. An experimental seismo-acoustic sonar system,
using linear force actuators as the wave source and three-axis seismometers as receivers, was
deployed at a beach test site. The target strengths of two mine- like test objects, a compressed
gas cylinder and a gunpowder can, were measured as a function of target mass and for various
emplacement conditions, e.g. very wet sand, not very wet sand, partially buried, completely
buried, completely buried and washed over for several days. "Vector polarization filtering" was
employed to separate the reflected signal due to Rayleigh waves, for which the particle motion is
elliptical, from that of body (P and S) waves, for which the particle motion is linear. The target
strength was generally found to increase with increasing target, mass. Typical values observed
ranged from approximately -20dB to -10dB for target masses of 70 to 290 kg. Curiously, it was
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observed that the elliptical particle motion of the reflected wave was of the opposite polarity for
those targets which were buried, but slightly exposed, compared to those which were completely
buried. It is not known at this time whether this is due to the depth-dependent properties of
Rayleigh waves, or whether itis a result of the conditions of source and target emplacement.
ACCESSION NUMBER: ADA359 103

http://dtic.mil/docs/citations/ADA359103
http://hdl.handle.net/10945/26461

Harris, Daniel E. and Don W. Shepherd. Structured Approach to the
Articulation of Future Mine Countermeasure Concepts . Panama City, FL:

Coastal Systems Station, 21 March 2000. 11p.

ABSTRACT: This paper presents an approach to developing a structure derived from the point
of view that mine countermeasures is a core Navy function independent of whether dedicated or
organic systems and platforms perform that function. It is an appreciated fact that mine
countermeasures is a complex warfare task that will play an increasingly important role in naval
operations as the Navy continues to implement the littoral warfare strategy. Inthe future,
implementation of the naval strategy will require an expanded view of mine countermeasures.
The main battle force components will be required to possess organic capabilities to deal with the
threat of mines through a cooperative engagement capability approach. This paper focuses on
articulating an overall framework that can be regarded as the point of departure toward defining
and implementing a mine countermeasure capability fully compatible with, and integrated into,
fleet operations.

ACCESSION NUMBER: ADA376388
http://dtic.mil/docs/citations/ADA376388

Harris, Michael, Will Avera, Martin Gendron and Vickie Seldenright. Acquiring
Bathymetry Data With the VSS Sonar on the AQS -20 Mine Hunting System

Stennis Space Center, MS: Naval Research Laboratory, Marine Geosciences
Division, 29 March 2001. 10p.

ABSTRACT: A goal of future naval development is to utilize fleet systems to acquire ocean
environment measurements for tactical use on the spot'. A preliminary evaluation of data
indicates that a future operational mine hunting system can provide needed bathymetry data in
regions where adequate data does not exist. In this paper, bathymetric data is obtained from the
Volume Search Sonar (VSS) on the Engineering Development Model (EDM) AN/AQS-20 Sonar,
Mine Detecting Set to illustrate the capability. This system is a helicopter-towed mine hunting
system with the capability to obtain coarse bathymetry data. The data are sufficient to meet the
accuracy requirements for mine warfare operations.

REPORT NUMBER: NRL/PP/7440-01-1002
ACCESSION NUMBER: ADA388 946
http://www.dtic.mil/docs/citations/ADA388946

Harris, Michael, Wiliam E. Avera, Leonard D. Bibee, and J.M. Null.
Environment al Data Collection from the AQS -20. Stennis Space Center, MS:

Naval Research Laboratory, Marine Geosciences Division, 11 June 2002. 14p.
ABSTRACT: The Naval Research Laboratory (NRL) under the technical direction of SPAWAR
PMW-155 and the sponsorship of the Oceanographer of the Navy, N096, examined the technical
feasibility of extracting environmental data from the AQS-20 Mine Hunting Sonar towed from both
the MH-60 helicopter and the AN/WLD- | Remote Mine Hunting System. Multibeam bathymetry
and sediment information can be extracted from the AQS-20 and used in near real- time in
tactical decision aids like the Mine Warfare Environmental Decision Aids Library (MEDAL). These
conclusions are based on AQS-20 experiments conducted in June 1998, July 1999 and June
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2001. This paper discusses the advantages of near real-time environmental data in MCM and
describes a proposed Environmental Data Collection (EDC) Mode of operation for the AQS-20.

ACCESSION NUMBER: ADA406 765
http://www.dtic.mil/docs/citations/ADA406765

Hart, Charles A. Qualifications and Related Training for Naval Reserve
Officers (1105) Naval Warfare/Operations, Surface. Mine Warfare.

Washington, DC: Naval Personnel Research Laboratory, 1966. 37p.
ABSTRACT: The memorandum reports on the development of qualifications standards and
related training for all 1105 officers assigned to the Mine Warfare (M/W) Program. These
qualifications standards were developed as a part of the professional development system for
Naval Reserve officers not on active duty. It should be noted that the Mine Warfare (M/W)
qualifications outlined are in addition to the requirements for all 1105 officers outlined in
NAVPERS 15988-1. The conclusion reached was that the addition of type warfare qualifications
Mine Warfare (M/W) is a logical step of professional training in the professional development
system. (Author)

ACCESSION NUMBER: AD0638805

Hatt, D. J., P. P. Elischer, G. Campanella, and M.G. Wolfson. Minehunter
Inshore Shock Trials. Phase 2. A Limited Shock Trial for Developing Trial
Methodology and Logistics . Ascot Vale: Materials Research Labs, 1988. 33p.

ABSTRACT: Phase 2 of the Australian inshore minehunter shock trials was conducted in the
ocean off the coast from Townsville during September - October, 1986. The trial was the second
in a three-phase programme which ended with the first-of-class shock testing of the Royal
Australian Navy's prototype glass reinforced plastic (GRP) minehunter catamaran during the
November-December, 1987. Described in the report are the operations undertaken during the
trial. The operations were conducted onboard an aircraft water lighter which could only be
subjected to low shock levels. The operations involved explosive charge firing, the collection of
underwater explosion data, and the use of shock motion measuring instrumentation and high-
speed cine cameras. Some examples of typical motion and pressure-time histories are given.

ACCESSION NUMBER: ADA207741
http:/mww.dtic.mil/docs/citations/ADA207741

Hawkins, Darrin L. and Barbara C. Van Leuvan. An XML -Based Mission
Command Language for Autonomous Underwater Vehicles (AUVS).
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2003. 114p.

ABSTRACT: Autonomous Underwater Vehicles (AUVs) are now being introduced into the fleet
to improve Mine Warfare capabilities. Several AUVs are under government-contracted
development. Mission planning and data reporting vary between vehicles and systems. This
variance does not pose an immediate problem, as only one AUV is currently in production.
However, as more AUVs are put into production, commands will begin to get multiple AUVs.
Without a single mission command language, multiple systems will require familiarity with multiple
languages. Extensible Markup Language (XML) and related technologies may be used to
facilitate interoperability between dissimilar AUVs and extract and integrate mission data into
Navy C4l systems. XML makes archive maintenance easier, XML documents can be accessed
via an http server, and, in root form, XML is transferable on the fly by stylesheet. This thesis
presents an XML-based mission command for the command and control of AUVs. In addition, this
thesis discusses XML technology and how XML is a viable means of achieving interoperability.
Furthermore, this thesis provides an example mission file using existing software, and
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demonstrates the future of XML in AUV technology. Finally, this work ends with a compelling
argument for the use of an XML-based mission command language to command all AUVs.

ACCESSION NUMBER: ADA417509
http://dtic.mil/docs/citations/ADA417509
http://hdl.handle.net/10945/975

The HFG Electromagnetic Mine Sweeping Gear . US Naval Technical Mission
in Europe, 1945. 61p.

ABSTRACT: This report covers the HFG (Hohlstabfernraumgerat) magnetic minesweeping
gear. This gear exists in four sizes designated by the approximate length of the float. These are
the HFG 12, 15, 24 and 50. The HFG 12, 15 and 24 were developed by the Danish Navy and are
patented in Denmark. Danish permission was given for their information used in this report.
Recognizing the value of this sweep for rivers, canals, harbors and low salinity waters, the
German Navy took it over. The HFG 50 is an independent German proposal. The material for this
report was obtained from the German Experimental Mine Warfare Command (SVK) and the
Danish Helsinger Shipyard.

ACCESSION NUMBER: ADA954377

Holden, Kevin T. Mine Countermeasures: What the Operational Commander
Must Know . Newport, RI: Naval War College, Department of Operations, 8
February 1994. 35p.

ABSTRACT: A great deal has been witten concerning the need for more and improved mine
countermeasures equipment. What seems lacking is adequate focus at the operational level
regarding how to effectively and efficiently employ existing systems in support of current and
future operations. Inmany situations, to achieve a military objective, it is essential the operational
commander know the existing or potential mine threat, understand current mine countermeasure
capabilities, determine the available courses of action, and select the course of action that will
provide the highest probability of success in support of an assigned mission. This paper is
intended to emphasize the importance of mine countermeasures to the operational commander. It
draws upon the lessons of history to show that mine warfare has had a significant impact on

naval and joint operations. while the paper addresses some technical and tactical aspects of mine
countermeasures, the primary focus is on the operational considerations and options available to
the operational commander.

ACCESSION NUMBER: ADA279 712
http://dtic.mil/docs/citations/ADA279712

Holmes, W. C., R.J. Franz, C.J. Oleniacz, and H.G. Vogel. German Acoustic
Mine Units . Naval Technical Mission in Europe, 1945. 68p.

ABSTRACT: none available.

ACCESSION NUMBER: ADA953134

Hong, Bryan Y. An Effective Noise Filtering Method for Mine Detection
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2012. 76p.

ABSTRACT: Automatic detection of sea mines in coastal regions is difficult due to highly
varying sea bottom conditions present in the underwater environment. Detection systems must be
able to discriminate objects that vary in size, shape, and orientation from naturally occurring and
man-made clutter. Additionally, these automated systems must be computationally efficient to be
incorporated into Unmanned Aerial Vehicle (UAV) sensor systems characterized by high sensor
data-rates and limited processing abilities. Commonly used noise filters largely depend on the
window (or neighborhood) size, which makes the mine detection ineffective. Using the bi-
dimensional empirical mode decomposition (BEMD) analysis, an effective, robust sea mine
detection system can be created. A family of decomposed images is generated and applied to
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optical lidar image data from the Rapid, Overt, Airborne, Reconnaissance (ROAR) experiment
supplied by Naval Surface Warfare Center, Panama City. These decompositions project key
image features, geometrically defined structures with orientations, and localized information into
distinct orthogonal components or feature subspaces of the image. Application of the BEMD
method to the analysis on side scan sonar data is also provided. Accurate detection and
classification of mines is time consuming and requires divers or Autonomous Underwater
Vehicles (AUV) in the water. The navy continues to pursue more expedient methods in mine
countermeasures, and with airborne lidar, a surf zone (SZ) and landing zone can be quickly
surveyed for possible mines. In the near surf zone, all possible mines can be quickly neutralized
by dropping guided munitions, eliminating the need to send divers or AUVs to verify contacts.
Still, the need for improved methods of detection and classification is needed. BEMD, a relatively
new method of signal analysis developed about fifteen years ago, was tested on lidar imagery
from the ROAR experiment to look for any improvements in detecting and classifying mines.

http://hdl.handle.net/10945/5576

Hong, Young S.Improved Prediction of Drift Forces and Moment . Final
report. Bethesda, MD: David W. Taylor Naval Ship Research and Development
Center, September 1983. 43p.

ABSTRACT: A three-dimensional method is developed to improve the computation of the drift
force and moment for small-waterplane-area, twin-hull (SWATH) and surface ships in oblique
waves with zero forward speed. Numerical results have been computed for three ships: SWATH
6A, Stretched SSP, and MCM experiment. For MCM 5371, the results of two- and three-
dimensional methods are almost identical to each other and these results show good agreement
with experiment when the wavelength ratio is not too small. Even though there are no test data
available for SWATH 6A, the application of three dimensional theory is likely to improve the
results of drift force and moment for SWATH ships.

ACCESSION NUMBER: ADA134 055
http:/mww.dtic.mil/docs/citations/ADA134055

Howell, Henry H., Robert H. Bourke, James H. Wilson, J.M. Null and Josette
Fabre. Inferring Bottom Acoustic Properties from AN/SQQ -32 Sonar
Reverberation Data in Order to Reduce False Targets in Bottom/Buried

Mine Detection . Monterey, CA: Fleet Numerical Oceanographic Center, 2002.
11p.

ABSTRACT: Bottom/sub bottom geoacoustic properties must be determined to high spatial
resolution in order to reduce false targets for bottom/buried mine detection. Inversion techniques
(ITs) are used to infer bottom geoacoustic properties using AN/SQQ-32 beam reverberation level
(RL) time series data acquired in Rhode Island Sound in February 1993. A technique was
developed wherein the deviation of the RL for an individual ping and beam from an area-wide
average RL is used to generate geo-referenced maps illustrating the relative reflectivity of the
seabed. These geo-plots not only agree with existing descriptions of the sediment distribution, but
also provide a highly detailed spatial representation of the bottom geoacoustic distribution. The
plots highlight the gross inadequacies, particularly in spatial resolution, of existing information on
bottom geoacoustic properties and the difficulties of using such algorithms as Lambert's Law to
characterize the RL. These plots, when produced using appropriately small sample intervals,
have sufficient spatial resolution to reveal MCM clutter density information. Geo-referenced maps
of relative reflectivity can be an invaluable aid to in developing "realistic" mine hunting time lines
especially in a route-survey mode or as a surveying tool to compare clutter densities. These
clutter densities are used as a basis for change detection algorithms applied to bottom/buried
mine detection. Additionally, they can also be used to identify appropriate geoacoustic parameter
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inputs for accurate sonar model performance predictions and to provide real time performance
monitoring and assessment, (i.e. a capability to revise and modify the search strategy).

ACCESSION NUMBER: ADA479177
http:/mww.dtic.mil/docs/citations/ADA479177

Hsieh, Chung-Ping. Effect of Internal Solitary Waves on Mine Detection in
the Western Philippine Sea East of Taiwan. Master's thesis. Monterey, CA:
Naval Postgraduate School, 2006. 120p.

ABSTRACT: Upper layer temperature in the western Philippine Sea near Taiwan was sampled
using a coastal monitoring buoy with fifteen thermistors attached from July 28 August 7, 2005.
Internal waves and internal solitons (I1S) were identified using the empirical orthogonal function
analysis. Without the IW and IS, the power spectra, structure functions, and singular measures
(representing the intermittency) of the temperature field satisfy the power law with multi-scale
characteristics at all depths. The IW does not change the basic characteristics of the multifractal
structure. However, the IS changes the power exponent of the power spectra drastically,
especially in the low wave number domain. It breaks down the power law of the structure function
and increases the intermittency parameter. The physical mechanisms causing these different
effects need to be further explored further. The Comprehensive Acoustic Simulation System was
applied to determine how the IS affect the mine detection by computing the transmission loss (TL)
and the ray traces of range-dependent and range-independent cases during the IS period. The
maximum TL difference is 20 dB. As a result, the mine detection probability will dramatically be
reduced to 1% of the original detection probability.

ACCESSION NUMBER: ADA462544
http://dtic.mil/docs/citations/ADA462544
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Hurley, William J., B.C. McCaffree, and M.M. Stahl. General Approach to
Investing in the New Modeling and Simulation Tools With a Case Study:
Naval Mine Countermeasures Programs. Alexandria, VA: Institute for Defense

Analyses, July 1995. 218p.

ABSTRACT: Recent advances in computing, networking and visualization have led to dramatic
improvements in modeling and simulation (MS) capabilities. The keyissue for DoD is how to
successfully convert these impressive technical developments into useful tools for addressing
DoD's needs. This study proposes a general framework for deciding how to invest in the new MS
tools. The framework begins with an articulation of a key need facing the decision maker. It then
addresses the potential roles for MS in meeting that need, the implied characteristics of the MS
tools, their costs, value added, risks, funding, and management. It then repeats this process for a
range of needs facing the decision maker, and, by looking for common elements and setting
priorities, seeks to integrate the results across all of the needs into a single MS plan. As a case
study, this process is applied to the area of naval mine countermeasures (MCM). No detailed
road map for MS investment is given, but the issues that arise are described along with some
methods that may be used to resolve them. A strawman approach to MCM MS investments is
presented. This is a ‘fleet first' approach which focuses initially on training, tactical development
and mission rehearsal with later applications to acquisition once acceptance of the MS tools, and
confidence in them, have been established. The general framework described should be
applicable to any area where the benefits and costs of the new MS tools are under consideration.

ACCESSION NUMBER: ADA305 451
http://www.dtic.mil/docs/citations/ADA305451
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Ide, John M., Richard F. Post, William J. Fry. The Propagation of Underwater
Sound at Low Frequencies, as a Function of the Acoustic Properties of the
Bottom . Washington, DC: Naval Research Laboratory, 1943. 186p.
ABSTRACT: This report presents an experimental and theoretical analysis of the transmission
of underwater sound in shallow water, takinginto account the influence of the bottom. The
analysis is particularly concerned with frequencies at which the wavelengths are comparable to
the physical dimensions of the acoustic systems.

ACCESSION NUMBER: ADB801494
http://www.dtic.mil/docs/citations/ADB801494

Ingold, Barry W. Key Feature Identification from Image Profile Segments
Using a High Frequency Sonar. Master’s thesis. Monterey, CA: Naval
Postgraduate School, December 1992. 67p.

ABSTRACT: Many avenues have been explored to allow recognition of underwater objects by
a sensing system on an Autonomous Underwater Vehicle (AUV). In particular, this research
analyzes the precision with which a Tritech ST1000 high resolution imaging sonar system allows
the extraction of linear features from its perceived environment. The linear extraction algorithm,
as well as acceptance criteria for individual sonar returns are developed. Test results showing the
actual sonar data and the sonar's perceived environment are presented. Additionally, position of
the sonar relative to the perceived image is determined based on the identification of key points in
the scene.... Autonomous Underwater Vehicle (AUV).

ACCESSION NUMBER: ADA261 926

http://dtic.mil/docs/citations/ADA261926
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Inman, Douglas L. and Scott A. Jenkins. Enhancement and Validation of a
Model for Mine Scour and Burial . La Jolla, CA: Scripps Institute of
Oceanography, 2002. 11p.

ABSTRACT: Our long-term goal is to perfect a process-based model for the prediction of scour
and burial of mines deployed in the shallow waters of the global coastal zone; and to use this
model to develop general principles of mine burial that can be used by the fleet. We are presently
pursuing this goal by expanding the physics and validation of the model to treat mine burial as a
global problem using a hierarchy of interactive inputs (Figure 1). Systematic assignments for
these inputs are developed according to coastal type.

ACCESSION NUMBER: ADA627767
http://www.dtic.mil/docs/citations/ADAG27767

Inman, Douglas L. and Scott A. Jenkins. Linked VORTEX Model for Mine

Burial Prediction . La Jolla, CA: Scripps Institute of Oceanography, 2003. 11p.
ABSTRACT: Our long-term goal is to perfect a process-based model for the prediction of scour
and burial of mines deployed in the shallow waters of the global coastal zone; and to use this
model to develop general principles of mine burial that can be used by the fleet. We are presently

pursuing this goal by expanding the physics and validation of the model to treat mine burial as a
global problem using a hierarchy of interactive inputs for both mine types and coastal type.

ACCESSION NUMBER: ADA629714
http://www.dtic.mil/docs/citations/ADA629714
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Inman, Douglas L. and Scott A. Jenkins. Scour and Burial of Bottom Mines: A
Primer for Fleet Use . SIO reference series no. 02-8. La Jolla, CA: Integrative

Oceanography Division, Scripps Institution of Oceanography, University of
California, San Diego, 2002.

Abstract: This primer is for fleet use as a means of rapid access to information on scour, burial,
and re-exposure of bottom mines placed in nearshore waters. The format is easily adapted to a
computer slide show where sequential illustrations such as progressive mine scour and burial
could be in animated form. The illustrations detail mechanisms and burial rates characteristic of
coastal and sediment type. The primer also addresses the ranges of uncertainty in mine burial
estimates by showing burial dependence on mine characteristics and environmental factors. By
providing both burial rate estimates and the probable error of those estimates, this primer
facilitates tactical use and planning, particularly in areas of denied access. The emphasis here is
on field experiments of the scour and burial of bottom mines in shallow (3m-61m)
and their comparison with simulations from computer models. However, the complexity of mine
warfare and mine use makes it necessary to briefly discuss categories of mines, their basic
components, and their means of delivery and planting. The reader is advised to consult the
references for detailed information on these related topics. We understand that other studies of
bottom mine burial have been made. Here, we report on those studies that have been
declassified and made available to us.

ACCESSION NUMBER: ADA406602
http://dtic.mil/docs/citations/ADA406602
http://repositories.cdlib.org/sio/reference/02-8

Inman, Douglas L. and Scott A, Jenkins. Scour Mechanics of Aggr egate
Obstacle Fields with Application to Mine Countermeasures. La Jolla, CA:
Scripps Institution of Oceanography, Center for Coastal Studies, 1998. 7p.
ABSTRACT: We seek to understand the leading order processes and develop quantitative
modeling skill for the problem of scour and burial of solid objects on a sedimentary bed in
geophysical flows. (1) Identify leading order processes; (2) formulate the model and write the
computer code; (3) establish a database with seasonal and climatic variability of wave forcing and
sediment budget inputs to initialize and calibrate the model; (4) validate the model in a
contemporary field experiment with modern mines of various shapes; (5) determine the relative
strength of various scour and burial mechanisms and the sensitivity of those mechanisms to the
fluid forcing history and episodic sediment fluxes; and, (6) exploit the results of the field and
numerical experiments to pose potential mine countermeasures.

ACCESSION NUMBER: ADA542114
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Integrated Logistics Support Management Plan  for the Remote Minehunting
System (RMS). Washington, DC: Naval Sea Systems Command, September

1991. 35p.

ABSTRACT: Provide a management plan for ensuring that support elements, for the Remote
Minehunting System (RMS) are available for delivery upon turn-over of the of the RMS from CSS
to the Fleet.

ACCESSION NUMBER: ADA255 806

http://dtic.mil/docs/citations/ADA255806
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Jappinga, Elaine M. and Divyakant L. Patel. Technical Transfer Report on a
TNT Enzyluminescent Vapor Detection System.  Final technical report. Fort

Belvoir, VA: Army Belvoir Research Development and Engineering Center,
February 1991. 104p.

ABSTRACT: This report describes the historical breadboard effort with enzyluminescent
2,4,6-trinitrotoluene (TNT) vapor detection system. The system comprises a sample train, vapor
generator, and luminescence detector using a TNT reductase enzyme. This breadboard system
is the culmination of a long-term effort evolving from several programs that examined the TNT
enzyluminescent and bioluminescent response of marine bacteria, antibodies, and enzymes
under BRDEC auspices. This program was suspended by BRDEC because its slow reaction time
(total more than 22-minutes sampling and detection time with a 0.25 part per trillion (ppt)
TNT-in-air lower detection limit) and therefore cannot be used for mine detectors. This report
discusses an engineering design analysis that was performed for a new configuration of an
enzyluminescent TNT vapor detection system that utilizes an integrated sample-reactor module
to provide an estimated TNT rate-of-response of less than 60 seconds and a 0.0025 ppt minimum
detectable concentration. This improvement can be of significant value in noncountermine
applications. The most feasible and adaptable current application for the conceptual system is
that of enclosure monitoring (building, room, etc.) for the presence of TNT vapors. The report
describes system operation and use is examined in these applications.

REPORT NUMBER: BRDEC-TR-2499
ACCESSION NUMBER: ADA233 444
http://dtic.mil/docs/citations/ADA233444

Jeffress, Lloyd A. Study Mine -Hunting Techniques . Austin, TX: Texas

University at Austin, Defense Research Laboratory, 1966. 47p.

ABSTRACT: This report summarizes over ten years of work on problems in the field of mine
countermeasures. It deals with problems of clustering--of distinguishing between mine contacts
and non-mine contacts on the basis of the accumulation of sonar contacts from them. Another
portion of the report deals with precise navigation, using the AN/UQS-1 sonar with triplane and
with acoustic transponders as navigational referents. A final portion of the report deals with the
design and performance of a radio-controlled catamaran for marking the position of sonar
contacts or for placing a destructive charge near the mine.

ACCESSION NUMBER: AD0371717
http://www.dtic.mil/docs/citations/AD0371717

Johnson, Steven A. Imaging Methods for Detection of Buried Mines in the
Surf Zone and for Detection of Buried Ordnance . Salt Lake, UT: Techniscan,
Inc., 1997. 4p.

ABSTRACT: Our long-term goal is to study low to high frequency (3 kHz to 30 MHz)
electromagnetic (EM) methods for three-dimensional (3-D), quantitative and qualitative,
characterizing and imaging of the un-perturbed and perturbed (e.g. by man or nature) ocean
environment. These long-term goals include the immediate goal of this project, which as stated in
the title is to develop imaging methods for detection of buried mines in the surf zone and for
detection of buried ordnance. The approach if successful could lead to spin-off methods for
solving corresponding commercial and civilian problems such as: (1) finding buried cables, pipes
and other buried objects; (2) characterizing soils for moisture content or liquid contaminants.; (3)
and new method for geophysical applications where improved 3-D and quantitative imaging are
desired.

ACCESSION NUMBER: ADA629407
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Jones, D. A., and E.D. Northeast. Effects of Case Thickness on the
Performance of Underwater Mines.  Canberra (Australia): Defence Science and
Technology Organization, 1995. 33p.

ABSTRACT: The effect of case thickness on the performance of underwater mines was
investigated both experimentally and computationally using 10 kg charges of H6. The charges
were cylindrical in shape and surrounded by either 6 mm or 12 mm thick steel casing. Two bare
charges were also fired. Analysis of the experimental pressure transducer records showed that
casing thickness had no effect on peak pressure in the far field, but resulted in a 5% increase in
shock wave energy compared with an uncased charge. Numerical simulations using both the SIN
and DYNA2D codes supported these experimental results. Measurements of the bubble period
indicated that the bubble energy for a cased charge was 9% lower than that of an uncased
charge. (MM)

REPORT NUMBER: DSTO-TR-0120

ACCESSION NUMBER: ADA293941
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Kady, John, Shawn Hoch, Wiliam Davidson, Raymond Tagulao, Chadwick
Cummings, and Philip Wicker. Efficacy Evaluation of Current and Future
Naval Mine Warfare Neutralization Method . Technical Report. Monterey, CA:

Naval Postgraduate School, 2016. 125p.

ABSTRACT: This capstone report analyzes the expected mine countermeasures (MCM)
performance of legacy and emerging mine neutralization systems on multiple platforms. The
systems evaluated are the SLQ-48 Mine Neutralizing System, the SLQ-60 SeaFox, the AN/AQS-
235 Airborne Mine Neutralization System/Archerfish, and the Improved Mine Neutralization
SystemBarracuda currently being developed by Raytheon. The platforms in which these systems
are to be supported on are the Avenger MCM ship, the MH60S Knighthawk helicopter, and the
littoral combat ship (LCS). The study focused on three measures of effectiveness (MOES):
mission time, weapon expenditures, and mission effectiveness. Using an operational simulation
and design of experiments (DOE), our team determined which configuration variations of these
systems on supported platforms appeared to be the most effective. The study found that the
performance of the Improved Mine Neutralization SystemBarracuda presented an increase in
capability over legacy systems. In addition, the simulation analysis results depicted a significant
performance increase from aerial-deployed neutralizers and neutralizers deployed simultaneously
in parallel configurations. This report suggests that, when possible, mine neutralization should be
conducted in a parallel configuration from multiple platforms with the most capable neutralizer
available.

ACCESSION NUMBER: AD1031513
http://www.dtic.mil/docs/citations/AD1031513
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Kaminski, Paul G. Affordable Naval Mine Warfare. Washington, DC: Office of
the Under Secretary of Defense (Acquisition and Technology), 11 June 1996. 9p.

ABSTRACT: This report contains information concerning naval mine warfare. The document
addresses threats and future naval mine warfare issues.

ACCESSION NUMBER: ADA339 429
http://dtic.mil/docs/citations/ADA339429
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Karun, Ronald J. Analysis of the Waterhammer Concept as a Mine
Countermeasure System . Master’s thesis. Monterey, CA: Naval Postgraduate

School, September 2000. 64p.

ABSTRACT: The purpose of this thesis is to provide an analysis of the Waterhammer concept
design. Waterhammer is a device intended to generate repetitive shock waves to clear a path
through the very shallow water region for amphibious operations. These repetitive shock waves
are intended to destroy obstructions and mines alike. This thesis analyzes the energy budget of
the deflagration processes and the basic principles of shock waves and acoustic saturation.
When the source amplitude is increased to very high levels, acoustic saturation sets in, a state in
which the amplitude of the received signal approaches a limiting value, independent of the source
amplitude. Acoustic saturation thus will set physical constraints in the design of Waterhammer.
Furthermore, as the pulse propagates in the shallow water environment, reflections from the
water's surface and bottom floor will spread (he energy in the water column thus reducing the
energy density, These combined effects can affect the intended performance of Waterhammer.
The results of the analysis in this thesis lead to the conclusion that Waterhammer may not be
viable in its present concept design.

ACCESSION NUMBER: ADA384 598
http://dtic.mil/docs/citations/ADA384598
http://hdl.handle.net/10945/26374

Keegan, John J. Trajectory Planning for the Aries AUV . Master’s thesis.

Monterey, CA: Naval Postgraduate School, June 2002. 116p.

ABSTRACT: This thesis supports ongoing ONR research in the area of Autonomous
Underwater Vehicles (AUVs) and Mine Warfare. It shows a simulation of a two- vehicle
autonomous rendezvous using both along track and cross track position controllers. Conducting
open water experiments with the ARIES AUV identified the added mass matrix and hydrodynamic
coefficients of the longitudinal equation of motion. The results indicate that it will be possible to
maneuver an AUV to a specific rendezvous point at a specified time. Two-vehicle rendezvous
maneuvers are likely to be needed in multi-vehicle operations when data transfer between range-
limited communications modems are used.

ACCESSION NUMBER: ADA405 600

http://dtic.mil/docs/citations/ADA405600
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Kervern, G. Fire-and-Forget Expendable Mine Disposal Concepts

Thomson Sintra Activites Sous-Marines, Brest (France), 1996. 7p.

ABSTRACT: Classical minehunting operations are often divided in 4 stages: detection by
sonar, classification by sonar, mine identification, and mine neutralization. ldentification and
neutralization are generally achieved by the same equipment: a man-guided underwater vehicle.
This underwater vehicle usually performs mine identification with the help of a video camera and
is designed large enough to carry a strong explosive charge capable of destroying the mine
without excessive accuracy is positioning. This paper aims at proposing new concepts and
scenarios of guidance according to the different kinds of minehunting sonar available, at
determining the criteria for the design of acoustic sensors (with or without the cooperation of
launching vessel sonars) for the guidance equipment at proposing target recognition methods,
and finally at estimating probability of success for several concepts by means of software
simulations. The first approach will highlight the need, as for missile design, for extended
software simulations in the definition of neutralization scenarios and systems, and in performance
assessments.

ACCESSION NUMBER: PB97-130561
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Kessel, R.T. Probabilistic Theory for the Design of Optimal Linear
Discriminators of the Automated Detection of Objects in Sidescan Sonar
Images. Dartmouth, (Nova Scotia): Defence Research Establishment Atlantic,
2000. 30p.

ABSTRACT: Computerized pattern recognition can be used to help a sonar operator locate
underwater objects in sidescan sonar images. This report presents the theory behind several
linear discriminators, with a view to improving automated detection. The discriminators are
formulated mathematically to be optimal insofar as they maximize the detection performance as
defined under the Neyman-Pearson design criteria, with adjustments made to those criteria to suit
the prior knowledge of both the objects sought & the local seafloor clutter. The emphasis
throughout is on sea mine detection in naval operations. The theory gives practical insight &
direction for the mine detection problem, showing, for instance, what kind of data should be
extracted from target & clutter image libraries to get optimal detection performance; the possibility
of there being several optimal linear discriminators in the case when nothing is assumed about
the local seafloor clutter; and the effect of prior de-meaning of images on detection performance.
ACCESSION NUMBER: MIC10202589

Kim, Chihoon. The Effect of Sensor Performance on Safe Minefield Transit

Master’s thesis. Monterey, CA: Naval Postgraduate School, 2002.

ABSTRACT: Mines are relatively cheap weapons that can be employed in significant quantity
by any country with even a modest military budget, and can be very effective at severely
damaging or sinking ships or denying maritime access to an area. In this thesis, simulation and
analytical models are formulated and studied to investigate the benefits and risks of mine
avoidance, without object classification capability, under circumstances that include imperfect
sensors and false targets. Two models of mine avoidance maneuvering are formulated, with
increasing complexity in both their analytical and simulation implementations. With both
formulations, results are obtained and analyzed to produce tables showing the probability of
successful minefield transit as a function of sensor probability of detection vs. density of mine and
non-mine, mine-like bottom objects, and the false alarm rate. The tables show the range of those
parameter values for which mine avoidance maneuvering improves the probability of safe transit,
and the values for which mine avoidance maneuvering reduces the probability of safe transit. The
decrease is attributable to the fact that mine avoidance maneuvering increases the distance
traveled in the minefield and the consequent risk of damage or destruction by an undetected
mine. Quantitative results for the increased distance traveled in the minefield are also presented.
Finally, a comparison of the two models of mine avoidance maneuvering show, not surprisingly,
that the results of the simpler model are not good approximations of the results obtained with the
more complex model, suggesting that even greater complexity in maneuver modeling may be
desirable for some purposes.

ACCESSION NUMBER: ADA411329
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King, J.B. Airdrops of Mines to Determine Opening Load of Parachutes
Dahlgren, VA: Naval Proving Ground, 1951. 14p.

ABSTRACT: Equipment was designed to measure the opening load on the shroud lines of a
Parachute, Mk. 2 Mod. 3, attached to a Mine, Mk. 25, Mod. 1, and to telemeter the information to
a ground recording station. It is concluded that the telemetering equipment provided satisfactory
transmission of opening load measured by strain gages mounted in the shroud lines of a mine
parachute. Itis recommended that the equipment be adapted to multi-channel use and further
drops be made to determine opening load on individual shroud lines under various conditions of
release speed and opening delay.

ACCESSION NUMBER: AD0896218
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Kleijnen, J. P. C. and G. A. Alink. Validation of Simulation Models:

Mine-Hunting Case -Study . Research memorandum. Tilburg University
(Netherlands). Department of Economics, February 1992. 38p.

ABSTRACT: Stringent validation requires that simulation and real-life responses have the
same mean. The responses, however, may show not only sampling error but also measurement
error. Moreover, simulated and real responses are not comparable if they are obtained under
different environmental conditions or scenarios. Modules within the simulation model should be
submitted to sensitivity analyses based on experimental design theory and regression analysis. A
weaker validation procedure tests whether the estimated simulation and real responses are
positively correlated (they do not necessarily have a common mean). These issues are illustrated
through a study on mine hunting at sea by means of a sonar.

ACCESSION NUMBER: PB92 -20891

Klug, C.A. Development of a Device for Pressure Mine Sweeping . Azusa, CA:
Aerojet-General Corporation, 1955. 44p.

ABSTRACT: none available.
ACCESSION NUMBER: AD0085690

http://www.dtic.mil/docs/citations/AD0085690

Krauss, Henry J., Jr. From the Sea in 1950: Lessons for the 21st Century
from Operation Chromite . Final report. Newport, RI: Naval War College,
Department of Operations, 22 February 1993. 35p.

ABSTRACT: The Navy and Marine Corps' combined vision for the 21st Century is articulated in
the joint White Paper ... . From the Sea. The focus is designed to provide a direction for the
Naval Expeditionary Forces to proceed in shaping its forces in support of the National Security
Strategy. The new direction is to be shaped for joint operations and structured to build power from
the sea, operating forward in the littoral regions of the world. The purpose of this paper is to
conduct a historical study of the United States' last major amphibious operation, with
joint/combined force during a major regional conflict. Current national demobilization trends mirror
the strategic culture of the late 1940s. The study of Operation Chromite: The Inchon-Seoul
Campaign of 1950, revealed a nation ill prepared to respond to a major regional conflict due to a
precipitous demobilization. The operational art employed by General MacArthur during Operation
Chromite capitalized on synchronized amphibious maneuver and interdiction to attack North
Korean centers of gravity. The success of the operation highlighted the importance of
understanding the operational art, pursuing specialized amphibious training, and maintaining the
capability of generating superior firepower. The weaknesses our Naval Service will bring into the
21st Century for a littoral Navy are insufficient naval gunfire, mine countermeasures, and
amphibious lift resources.... National Security Strategy and Amphibious Operations.

ACCESSION NUMBER: ADA264 284
http://dtic.mil/docs/citations/ADA264284

Lackey, Milton H. The U. S. Naval Ship Model Magnetic Facility, White Oak,

MD: Naval Ordnance Laboratory, 1970, 39p.

ABSTRACT: The paper contains a brief, illustrated description of the Magnetic Model Facility at
the U. S. Naval Ordnance Laboratory. The primary emphasis is on the use of the Facility in
conducting magnetic ship model studies. First, a synopsis is given of techniques for designing
magnetic ship models and of problems associated with scaling magnetic characteristics of ferrous
items. Next, a description is given of the Facility including: the coil system, the model range, the
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digital recording system, and other major items of equipment. Finally, a discussion is included on
technigues of automated data acquisition and data analysis. (Author).
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Lavely, Eugene. Sensor Phenomenology and Feature Development for
Improved Sonar -Based Detection & Classifi cation of Underwater UXO
Washington, DC: BAE Systems Inc., 2009. 233p.

ABSTRACT: This effort has examined the problem of detection and classification of buried
munitions in underwater environments. We have focused on the use of low frequency sonar since
high frequency acoustic waves are strongly attenuated by sediments. The focus of this effort has
been to process low-frequency data collected from the Buried Object Scanning Sonar (BOSS)
into 3D imagery using beamforming, and to develop target/clutter classifiers that use 3D features
extracted from this imagery. The principal sonar data sources are BOSS deployments at various
shallow water sites. Morphological processing was applied to the derived imagery for feature
input into a relevance vector machine classifier. Since ground truth was available, it was possible
to compute performance metrics in the form of ROC curves. To enable a systematic
understanding of the influence of the environment on target responses, we have developed a
poroelastic spectral element method for BOSS data simulations using 2D and 3D models. The
classification results establish that buried targets have a high probability of detection with the
Buried Object Scanning Sonar. However, features from target imagery responses are easily
confused with those of clutter and munitions debris due to their incomplete separation. Small
subsets of possible imagery features show the best performance, and various examples are
shown. We provide a theoretical development for the estimation of structural acoustic resonance
features from BOSS-like data. Future classification performance gains with the sonar modality will
likely rely on the combined use of imagery- and resonance-based features.

ACCESSION NUMBER: ADA520643
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Laxar, Kevin, Joseph DiVita, Susan E. Gallagher and Sandra L. Benoit. Relative
Effectiveness of Four Color Coding Techniques for Intensity Coding on
Simulated Advanced Mine Detection System ( AMDS) Displays. Interim
report. Groton, CT: Naval Submarine Medical Research Laboratory, 10
September 1993. 17p.

ABSTRACT: Four methods of color coding the intensity levels of sonar returns on the
Advanced Mine Detection System displays, currently under development, were studied to
determine how the added use of color could enhance operability. The target detection and
identification performance of seven experienced observers was measured using the following
schemes for coding signal intensity into eight discrete steps: levels of green (the original coding
method), levels of white, colors approximating specifications supplied bythe Naval Undersea
Warfare Center (NUWC), and colors arranged according to lightness, from dark to light. A portion
of a static AMDS display 726 pixels wide by 323 pixels high was simulated on a computer
controlled color display system. A single target simulating six sonar pings, or histories, was six
pixels wide (10.2 arc min visual angle) by one pixel high, and was present on 50% of the trials. It
could be located anywhere in the background. Four target signal strengths were used. The
randomized distributions of the background noise levels and the target levels were specified by
NUWC and considered to be representative of those expected at sea. Each observer ran on two
100-trial sessions of each of the 16 conditions, combinations of one of the four target strengths
and one of the four color coding schemes. In a signal detection paradigm, for each trial the
observer signalled, by key press, confidence in the presence or absence of a target on a
four-point scale, and indicated the location of the target, when present, by means of a trackball
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cursor. The hit rates (percentage of trials Decision making, Tactical displays, Human subjects,
Visual sonar displays, Performance.
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Leadmon, John, Wesley Wilson, Louis Carl and David Woodward. Submersible
Combatant Concept for Improved Littoral Warfare. Bethesda, MD: Naval
Surface Warfare Center, Carderock Division, 2004. 25p.

ABSTRACT: The current proliferation of low cost, low technology means of access denial
raises the cost of U.S. power projection in many areas of the world. This problem is especially
evident in the littoral environment, where enemy forces may employ a host of access denial
methods including submarines, mines, small boats, and undersea sensor systems. These regions
also exhibit maneuvering and navigational challenges such as underwater obstacles and civilian
shipping vessels. Future naval platforms will rely heavily on the use of unmanned vehicles to
more effectively perform their missions. While it is possible to deploy, support, and retrieve many
of these unmanned vehicles from a high- end platform (e.g., SSN, SSGN), it is proposed that
there may be a more efficient and cost effective means of managing these smaller vehicles and
payloads. The KAPPA submersible craft concept, the result of a Carderock Division Naval
Surface Warfare Center (CDNSWC) Innovation Center project, may be an effective, cost efficient
force multiplier that can perform covert missions in littoral regions and austere ports, assist in
providing and maintaining access, and support other joint assets. The KAPPA craft concept is a
stealthy, highly maneuverable craft, with a modular payload volume and flexible ocean interface
that acts as part of a "cascading payloads"” chain for improved littoral warfare operations.
ACCESSION NUMBER: ADA422 093
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Lemerande, Tobias J. Transmitting Beam Patterns of the Atlantic Bottlenose
Dolphin (Tursiops Truncatus): Investigations in the Existence and Use of
High Frequency Components Found in Echolocation Signals. Master's
thesis. Monterey, CA: Naval Postgraduate School, June 2002. 148p.

ABSTRACT: InJanuary 2002, time synchronized underwater pictures and echolocation signals
of a free-swimming bottlenose dolphin were recorded. More than 80 experimental trial runs were
recorded at the Space and Naval Warfare Center's Marine Mammal Facility in San Diego,
California. The apparatus recorded 30 underwater images per second and sonar signals up to
400 kHz. Data analysis shows wide transmitting beam patterns at frequencies lower than 135 kHz
contain a majority of the energy in the echolocation signal, agreeing with previously documented
work. However, further analysis shows significant energy at higher frequencies. Early in the
experiment, the dolphin steered narrow high frequency signals and adjusted the energy content in
those different frequencies while scanning the target. To emit these high frequency components,
the dolphin changed the wave shape of the emitted sound pulse. As the experiment progressed,
the animals task became routine and the high frequency signals were noticeably absent until low
frequency noise was projected into the water, at which time the high frequencies were again
present in the emitted sound pulses. Resultant transmitting beam patterns provide excellent
evidence of the presence of high frequency sound emissions, and also indicate how these signals
are used during echolocation tasks.
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Li, Pei-Chieh. Planning the Optimal Transit for a Ship Through a Mapped
Minefield. Master’'s thesis. Monterey, CA: Naval Postgraduate School 2009.

ABSTRACT: This thesis develops (a) a mission-planning tool for a Navy Mine Counter
Measure (MCM) force to find a minimum-risk route for a surface ship through a mapped
minefield, and (b) a heuristic to identify a sequence of mines whose clearance (removal and/or
deactivation) leads to a rapid reduction of the risk of a minimum-risk path. All modeling concepts
reflect the requirements of the Republic of China Navy's MCM operations. The problem is
formulated and solved as a shortest-path problem in a network. A grid of nodes, representing
waypoints, is embedded in a representation of the operating area, while arcs are created to link
waypoints. The risk function is defined in terms of the closest point of approach distance between
each mine that falls within a maximum danger radius along a route. A complete planning tool is
implemented using Excel and Visual Basic for Applications. A basic test scenario describes an
operational area of 1,000 by 3,000 yards containing 30 mines; node spacing is 100 yards. The
minimume-risk path is found in few seconds on a laptop computer, while a greedy "mine clearance
list" is found in a few minutes.

ACCESSION NUMBER: ADA508985

http://dtic.mil/docs/citations/ADA508985
http://hdl.handle.net/10945/4548

Llantero, F. F. Inadequate Mine Countermeasure Systems and Capabilities
for Future Amphibious Operations . Quantico, VA: Marine Corps War College,

2002. 12p.
ABSTRACT: The Marine Corps Amphibious Force of the 21st century will be the best in the
world only if effective systems are developed and proper training is provided to conduct mine
countermeasures. Unfortunately, the Navy and Marine Corps still lack the ability to counter all
types of mines effectively at all water depths. For that reason, the U.S. and its allies should
proceed in full force to tak e initiative in developing and funding programs necessary to improve
mine countermeasures capabilities.

ACCESSION NUMBER: ADA524834
http:/mww.dtic.mil/docs/citations/ADA524834

Logistics Support Analysis Strategy, = Working Papers Remote Minehunting
System (RMS). Washington, DC: Naval Sea Systems Command, 1991. 67p.

ABSTRACT: Documentis an initial, tailored implementation of the LSA and LSAR
requirements for the RMS program.

ACCESSION NUMBER: ADA255807
http://dtic.mil/docs/citations/ADA255807

Lohrenz, Maura, Michael Trenchard, and Stephanie Edwards. On-Line
Evaluation of Cockpit Moving- Map Displays to Enhance Situation
Awareness in Anti -Submarine Warfare and Mine Countermeasures
Operations . Stennis Space Center, MS: Naval Research Laboratory, Marine
Geosciences Division, 31 May 2001. 4p.

ABSTRACT: Cockpit moving-map systems have provided heightened situation awareness to
the fighter pilot for more than ten years, but these systems have yet to be integrated into military
helicopters. The Navy now plans to install a moving-map system into its new, multi-functional MH-
60S helicopter, which will perfform mine countermeasures (MCM), combat search and rescue,
special operations, and logistics. Other H-60 variants (e.g., SH-60B) perform anti- submarine
warfare (ASW), surface warfare, surface surveillance, and other missions. Naval Research
Laboratory scientists were tasked to demonstrate and evaluate the potential of a cock pit moving-
map for enhanced situation awareness during multi-functional helicopter missions (particularly
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MCM and ASW). This project consisted of three main tasks: (1) conduct a web-based survey of
pilots and aircrew experienced in MCM and ASW for their preferences with respect to various
environmental data that could be displayed in a moving-map; (2) demonstrate and evaluate pilot-
preferred data on existing moving-map displays; and (3) recommend potential data types to be
collected and displayed in a multi- mission helicopter.

REPORT NUMBER: NRL/PP/7440--01-1008

ACCESSION NUMBER: ADA393 119

http://dtic.mil/docs/citations/ADA393119

Long, Edwin T. Manned Testing of Fullerton Sherwood SIVA55 -VSW
Underwater Breathing Apparatus (UBA) for Very Shallow Water (VSW) Mine
Counter measure (MCM) Missions. Panama City, FL: Navy Experimental Diving
Unit, November 1999. 32p.

ABSTRACT: Presently, no specific diving apparatus on the Authorized for Navy Use (ANU) list
meets the demands set forth by the CNO to conduct very shallow water mine countermeasure
(VSW MCM) operations. NEDU was tasked to test and evaluate the Fullerton Sherwood SIVA 55-
VSW Underwater Breathing Apparatus (UBA) , to determine whether it will maintain a sufficient
02 fraction to support a working diver from the surface to 60 fsw (10.4 msw). Using a 30% / 70%
N2 / 02 mix, NSDU personnel conducted at least 16 SIVA 55 dives each in 77 deg +/- 3 deg F
(25 deg +/- 1.7 deg C) water in the 15 ft. (4.6 mew) deep NSDU test pool, and at 40 and 60 few
(12.2 and 18.4 mew) in the NEDU Ocean Simulation Facility (OSF). Divers conducted
manufacturer-sanctioned UBA purges on the surface and an additional purge after reaching the
bottom, rested five to 10 minutes, then pedaled on underwater ergometers for 30 minutes each at
50 and 75 watts. During test pool dives, nearly a quarter of the divers' UBAs reached potentially
hypoxic levels. We conducted another set of test pool dives and determined that setting the
"buoyancy control valve" (BCV) half-open-vice one-quarter open during the first series-ensured
adequate UBA O2 concentrations. At 40 few nearly half of the divers' UBA PO2 remained above
1.3 ATA after 10 minutes of exercise (mean = 1.34 ATA; range = 1.09 - 1.45 ATA) but, for all but
one diver, dropped below 1.3 ATA within 13 minutes. Average PD: during the initial 10 minute
rest period was 1.41 ATA. At 60 few we halted testing after four dives due to high PO2 levels
(mean =1.63 ATA). Because the U.S. Navy Diving Manual authorizes divers' PO2 to reach 1.4
ATA without Commanding Officer (CO) authorization- and 1.6 ATA with CO authorization-we
recommend that the SIVA 55-VSW be accepted and authorized for use bythe VSW MCM
detachment with the following caveats: (1) Never plan dives exceeding 40 few; (2) complete a
thorough UBA purge prior to entering the water and before ascending.

REPORT NUMBER: NAVSEA -TA-020

ACCESSION NUMBER: ADA371 261
http://dtic.mil/docs/citations/ADA371261

Lu, Han-Chung. Using Expert Systems in Mine Warfare. = Master’s thesis.
Monterey, CA: Naval Postgraduate School, June 1991. 90p.

ABSTRACT: Historically, sea mines warfare have played an important role in warfare, which a
naval officer cannot afford to neglect. During the recent mine campaign in the Middle East
involving Iran an lraq, commanders delayed decisions on whether or not to deploy mine
countermeasure (MCM) forces. As a result, damage occurred to ships in a minefield that could
have been prevented by the speedy application of MCM. Before the operational mission
commenced, there are several uncertain questions in the mind of the commander: Do the
mine-fields exist. Which country laid the mines. What type of delivery platform laid the mines.
Where are the mines. What kind of mines are they. Do we need to deploy the MCM forces.
Previously, these kinds of fuzzy questions were very difficult to answer by a tactical principle. In
this thesis, the probabilistic inference network in the expert system environment is used to answer
the above questions. The probabilistic inference network method is supported by the certainty
factors. Calculations involving quantitative probabilities for answers to the above questions could
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enable the MCM experts to offer suggestions to the commander for reducing the ship's
vulnerability at sea during wartime.

ACCESSION NUMBER: ADA247 758
http://dtic.mil/docs/citations/ADA247758
http://hdl.handle.net/10945/30957

Ludlum, Bobby R. A Balanced Active Antenna and Impulse Noise Blanker
System for the Raydist T Radio Navigation Receiver . Panama City, FL: Naval
Coastal Systems Center, February 1982. 32p.

ABSTRACT: Erratic operation of Raydist T radio navigation equipment aboard mine
countermeasures helicopters has been traced to fuselage-tow cable interactions with the Raydist
receiving antenna and to negative-corona generated impulse noise. The development of a
balanced active antenna and an impulse noise blanker which have proved successful in reducing
these detrimental effects are described. The final system is described in detail and the results of
laboratory tests are presented.

REPORT NUMBER: NCSC-TM-340-82
ACCESSION NUMBER: ADA114 074
http://dtic.mil/docs/citations/ADA114074

Machado Guedes, Mauricio J. Minefield Reconnaissance Simulation . Master’s
thesis. Monterey, CA: Naval Postgraduate School, June 2002. 60p.
ABSTRACT: The Navy plans to do covert reconnaissance of minefields with a remote
underwater vehicle that includes two sensors, one long-range (LR) and one short-range (SR). LR
can detect mines, but it cannot distinguish them from harmless mine-like objects. SR can tell the
difference, but only by approaching to within short range. A program called MIRES (Minefield
Reconnaissance Simulator) is implemented to answer the questions of how the vehicle should
perform a search and to estimate the number of mines remaining in the area once the
reconnaissance is over. MIRES investigates four modes of search; a planned search with
departure to identify an object, a planned search with no departure, and two kinds of random
search. It compares these types of search and identifies the best search mode for a given
scenario.

ACCESSION NUMBER: ADA404 616
http://dtic.mil/docs/citations/ADA404616
http://hdl.handle.net/10945/5917

Mansell, T.M., D.R. Skinner, and K.K. Benke. Application of Artificial
Intelligence in Decision Making in Mine Countermeasures. Canberra

(Australia): Defence Science and Technology Organisation, December 1995.
59p.

ABSTRACT: A number of analytic techniques used in Artificial Intelligence are examined in the
context of decision making in mine countermeasures. Attention is directed at five major
techniques, involving statistical inference, probabilistic inference, evidential reasoning, fuzzy logic
and artificial neural networks. In the cases of statistical inference and evidential reasoning,
solutions to appropriate problems are described. Eleven other techniques are dealt with more
briefly, in most cases with worked examples of appropriate naval application. The main
conclusion reached is that, in view of the probable shortage of accurate information under
operational conditions, evidential reasoning and fuzzy logic are likely to be the most appropriate
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means for presenting relevant data to decision makers, and that artificial neural networks will be
useful for representing complicated or empirical relationships between observed factors.

REPORT NUMBER: DSTO-TR-0279
ACCESSION NUMBER: ADA307 260
http://dtic.mil/docs/citations/ADA307260

Marco, David B. Autonomous Control of Underwater Vehicles and Local
Area Maneuvering . Master’s thesis. Monterey, CA: Naval Postgraduate School,
September 1996. 359p.

ABSTRACT: The major thrust of this work is the development and demonstration of new
capabilities for the use of small autonomous vehicles in mine countermeasure applications. Key
to the new capabilities lies in an open architecture tri-level software structure for hybrid control, of
which this work is the first validated implementation. The two upper levels run asynchronously in
computing logical operations based on numerical decision making, while the lowest, the
Execution Level, runs synchronously to maintain stability of vehicle motion. The top (Strategic)
Level of control uses Prolog as a rule based language for the specification of the discrete event
system (DES) aspects of the mission. Multiple servo controllers are coordinated by the middle
(Tactical) Level software in performing the mission, while the Execution Level controllers
guarantee robust motion stability through multiple sliding modes.

ACCESSION NUMBER: ADA322 339

http://dtic.mil/docs/citations/ADA322339
http://hdl.handle.net/10945/8017

Martin, P., N.J. Locke, M.A. Phelps, K. Karasuno and S. Matsuki. Proceedings
of the Ship Control Systems Symposium (5th) , Held at U. S. Naval
Academy, Annapolis , Maryland on October 30 - November 3, 1978. Volume

2. Annapolis, MD: David W. Taylor Naval Ship Research and Development
Center, 3 November 1978. 349p. [See also Volume 3, ADA159083]

ABSTRACT: Partial contents: Ship Handling Simulator; Ship Control Centre Training Facilities
for the Royal Navy; Ship Maneuverability Transducer Controlled by Mini-Computer for Training
Ship - Onboard ship handling simulator; Modern Control Theory for Dynamic Positioning of
Vessels; Design and Simulation of Navigation and Ship Control Algorithms for a Minesweeper;
Automatic and Manual Control of the Tripartite' Minehunter in the Hover and Track Keeping
Modes - a Preliminary design; Reversing Dynamics of a Gas Turbine Ship with Controllable-Pitch
Propeller; Transient Behavior of Gasturbo-electric and Fixed Pitch Propeller; Gas-Turbine
Simulation Techniques for Ship Propulsion Dynamics and Control Studies; New Ship Technical
Control Systems for the Royal Norwegian Navy; Development of a Machinery Control and
Surveillance System for a Mine Countermeasures Vessel; Developments in Marine Gas Turbine
Condition Monitoring Systems; Optimal Control of Hydrofoil Ship Lateral Dynamics; Future
Propulsion Control System Functional Requirements; and High Power Superconducting Ship

Propulsion System - Its control functions and possible control schemes.

ACCESSION NUMBER: ADA159082
http://mwww.dtic.mil/docs/citations/ADA159082

Matika, Dario and Vladimir Koroman. Undersea Detection of Sea Mines.

Zagreb Croatia: Ministry of Defence, 2001. 16p.

ABSTRACT: In this paper the authors tried to analyse the features of possible undersea
threats, such as sea mines, available countermeasures and other activities. Detection, approach,
inspection and destruction of an unidentified sunken object by a remotely operated underwater
vehicle (ROV) is described. The authors tried to define ROV control parameters and optimisation
criteria. ROV control simulation model is developed and tested with two different dynamic
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positioning algorithms. The paper includes results of ROV manoeuvres simulation. According to
these results, the authors conclude that the use of ROVs in undersea detection and destruction of
sea mines and other hazardous objects is an effective and efficient solution.

ACCESSION NUMBER: ADP013405
http://dtic.mil/docs/citations/ADP013405

Maxwell, Tim A. An Evaluation of the Hydra -7 Countermine Weapon System
Master’s thesis. Monterey, CA: Naval Postgraduate School, June 2000. 91p.
ABSTRACT: The basic principle of Maneuver Warfare in the 21st century is the seamless
integration of sea and land as maneuver space. Unfortunately, our inability to conduct
countermine and counterobstacle operations in the littorals severely curtails our ability to
conduct Amphibious Warfare, a key ingredient to maneuver. Hydra-7, a possible solution to this
problem, is one of the most promising countermine weapons under development, but its final
performance level will depend on the effectiveness of subcomponent technologies. These
subcomponent technologies have yet to reach maturity and may not perform as well as desired.
This thesis provides analysis procedures and models to predict Hydra-7 effectiveness for a broad
range of possible performance values of subcomponent systems. The methodology will
determine which of the subcomponent technologies is most critical to the final performance of
Hydra-7.

ACCESSION NUMBER: ADA381 684

http://dtic.mil/docs/citations/ADA381684

http://hdl.handle.net/10945/7685

McClelland, Scott C. A Rolling Line Source for a Seismic Sonar . Master’s

thesis. Monterey, CA: Naval Postgraduate School, June 2002. 84p.
ABSTRACT: This thesis builds on ideas of a seismo-acoustic sonar as a mine detection tool
and is part of an ongoing Naval Postgraduate School (NPS) research project. Building on this
foundation of research, a source was developed to enable mobility. The previous NPS array
Sheetz design employed an array of sources, buried in the sediment in a line. This arrangement
is somewhat cumbersome for direct application. A practical device should be mobile and create a
high source signal similar to the previous NPS array. A rolling cylinder provided the solution. The
cylinder houses two shakers, identical to the previous NPS array elements, mounted directly to
the cylinder wall. The source for a single buried array element, from the previous NPS array, and
a single rolling cylinder, placed on the surface, were shown to provide similar seismic velocity at
ten meters range.

ACCESSION NUMBER: ADA405961

http://dtic.mil/docs/citations/ADA405961
http://hdl.handle.net/10945/5874

McFee, J. E. and Y. Das. Advances in the Location and Identification of
Hidden Explosive Munitions.  Ralston (Alberta): Defence Research
Establishment Suffield, February 1991. 96p.

ABSTRACT: No abstract available.

ACCESSION NUMBER: ADA233665
http://dtic.mil/docs/citations/ADA233665
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McGinlay, Thomas Charles John. Personnel and Equipment Design Concept
for a Maritime Patrol Airship (Non -Rigid) to Conduct Search, Anti-
Submarine Warfare , and Airborne Mine Countermeasures M issions .
Master’s thesis. Monterey, CA: Naval Postgraduate School, December 1979.
227p.

ABSTRACT: A personnel and equipment design concept for a non-rigid, 100 hour endurance,
Maritime Patrol Airship meeting Search and Rescue (SAR), Anti-Submarine Warfare (ASW), and
Airborne Mine Countermeasures (AMCM) requirements was developed. The Maritime Patrol
Airship could readily be equipped with off-the-shelf equipment. Minimal new design equipment
requirements were identified. A baseline flight scenario and on station scenarios for: SAR,
transoceanic ASW utilizing a passive towed array sonar, and AMCM were developed. Human
factors task analyses and a time line analysis were constructed from the scenarios. Manning
reductions resulted for each scenario (3 crewmembers for SAR, 10 crewmembers for
transoceanic ASW, 7 crewmembers for AMCM). Further research areas are identified.

ACCESSION NUMBER: ADA0S8S5 144
http:/Mmww.dtic.mil/docs/citations/ADA085144
http://hdl.handle.net/10945/18828

Mcintyre, Trevor A. Ultrasonic Acoustic Characteristics of Air Bubbles in the
Surf Zone . Master’s thesis. Monterey, CA: Naval Postgraduate School,
September 1995. 119p.

ABSTRACT: Understanding the movement of sediment in the nearshore region due to wave
motion and longshore currents is important in beach erosion studies, and has tactical significance
in beach front mine warfare. Using ultrasonic acoustic backscatter, the Coherent Acoustic
Sediment Flux Probe (CASP) is capable of tracking the movement of scatterers within the surf
zone. Laboratory experiments were run to determine the ultrasonic acoustic backscatter
characteristics of surf zone bubbles. Bulk void fraction and optical sizing methods were explored
to develop a means of measuring bubble populations produced in the laboratory for calibration of
the backscattered energy received bythe CASP system in the presence of bubbles.

ACCESSION NUMBER: ADA305 430
http://dtic.mil/docs/citations/ADA305430
http://hdl.handle.net/10945/26821

McKeehan, L.W. Preliminary Report on Collection of Scientific Data. New

Haven, CT: Yale University, 14 March 1952. 37p.

ABSTRACT: Operation MUD was suggested by the Office of Naval Research early in October,
1951, as a cooperative research project to provide the mine countermeasures program of the
Navy with additional basic data concerning the physical behavior of ground mines and the
environmental conditions affecting their spotting and location. This is a report on this operation.

ACCESSION NUMBER: ADO 896041

McKeehan, Louis W., John S. Coleman and J. P. Maxfield. Harbor Defense
Against Mining and a Proposed Mine Locator System . Washington, DC:
National Academy of Sciences, National Research Council, Committee on
Undersea Warfare, May 1951.

ABSTRACT: None Available.

ACCESSION NUMBER: ADO 103753
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McKinney, C. International Symposium on Mine War fare Vessels and
Systems Held at London , England on 12 -15 June 1984. Conference report.
London (England): Office of Naval Research, 19 July 1984. 15p.

ABSTRACT: The International Symposium on Mine Warfare Vessels and Systems was held in
London from 12 through 15 June 1984. This report discusses presentations on platforms and
propulsion equipment for mine countermeasures systems, and minehunting systems and
components.

ACCESSION NUMBER: ADA146 408
http:/mww.dtic.mil/docs/citations/ADA146408

Middlebrook, Edwin E. A Combat Simulation Analysis of Autonomous
Legged Underwater Vehicles. Master’s thesis. Monterey, CA: Naval

Postgraduate School, June 1996. 83p.

ABSTRACT: Autonomous Legged Underwater Vehicles (ALUVS) are inexpensive crab- like
robotic prototypes which will systematically hunt and neutralize mines en masse in the very
shallow water and the surf zone (VSW/SZ). With the advent of mine proliferation and the focal
shift of military power to the littorals of the world, ALUVs have the potential to fill a critical need of
the United States Navy and Marine Corps mine countermeasure (MCM) forces. Duplicating the
MCM portion of the Kernel Blitz 95 exercise whenever feasible, this thesis uses the Janus
interactive combat wargaming simulation to model and evaluate the effectiveness of the ALUV as
a MCM. Three scenarios were developed: an amphibious landing through a minefield using no
clearing/breaching; an amphibious landing through a minefield using current clearing(breaching
techniques; and an amphibious landing through a minefield using ALUVs as the
clearing(breaching method. This thesis compares the three scenarios using landing force Kills,
cost analysis, combat power ashore, and percentage of mines neutralized as measures of
effectiveness.

ACCESSION NUMBER: ADA314 862

http://dtic.mil/docs/citations/ADA314862
http://hdl.handle.net/10945/34976

Middlebrook, Edwin E., Bard K. Mansager, and Carlos F. Borges. Combat
Simulation Analysis of Autonomous Legged Underwater Vehicles . Technical

report. Monterey, CA: Naval Postgraduate School, Department of Mathematics.
September 1997. 15p.

ABSTRACT: Autonomous Legged Underwater Vehicles (ALUVS) are inexpensive crab-like
robotic prototypes which will systematically hunt and neutralize mines en masse in the very
shallow water and the surf zone (VSW/SZ). ALUVs have the potential to fill a critical need of the
United States Navy and Marine Corps mine countermeasure (MCM) forces. Duplicating the MCM
portion of the Kernel Blitz 95 exercise whenever feasible, this thesis uses the Janus interactive
combat wargaming simulation to model and evaluate the effectiveness of the ALUV as a MCM.
Three scenarios were developed: an amphibious landing through a minefield using no
clearing/breaching; an amphibious landing through a minefield using current clearing/breaching
techniques; and an amphibious landing through a minefield using ALUVs as the
clearing/breaching method. This thesis compares the three scenarios using landing force Kills,
cost analysis, and combat power ashore as measures of effectiveness.

REPORT NUMBER: NPS-MA-97-006
ACCESSION NUMBER: ADA335557
http://dtic.mil/docs/citations/ADA335557
http://hdl.handle.net/10945/8096
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Mocker, Jonathan L. Maritime Improvised Explosive Devices: A Threat
Based Study. Fort Leavenworth, KS: US Army Command and General Staff

College, 2015. 82p.

ABSTRACT: Over the last thirteen years, the world saw an increased use of improvised
explosive devices (IEDs) by violent extremists and terrorist groups. Due to the simplicity and
availability of IED making material, any willing person with limited knowledge can make IEDs.
Given that the surface of the earth is eighty percent water, the maritime environment is a likely
threat domain for terrorist activities. Navy Explosive Ordnance Disposal (EOD) has the sole
capability in the Department of Defense (DOD) for countering the maritime improvised explosive
device (MIED) tactical threat to United States national interests and security. EOD divers, with
limited equipment, are still the primary resource to render safe the waterborne explosive threat.
The wars in Iraq and Afghanistan proved that robotics and unmanned tools are essential to EOD
operations ashore for safety and standoff from IEDs. Unfortunately, use of robotics in the
maritime environment for EOD operations is relatively new and unproven. The primary thesis
guestion is: “How can Navy Explosive Ordnance Disposal counter the MIED threat in the
contemporary operational environment?” This thesis identifies a capability gap in safely
countering MIEDs and recommends a materiel solution in closing the gap.

ACCESSION NUMBER: ADA624055
http:/mww.dtic.mil/docs/citations/ADA624055

Molenda, Patrick A. Organic Mine Countermeasures: A n Operational
Commander's Key to Unlocking the Littorals . Newport, RI: Naval War
College, Joint Military Operations Department, 5 February 2001. 27p.

ABSTRACT: This paper examines the U.S. Navy's organic mine countermeasure (MCM)
concept as it pertains to the operational commander. The U.S. Navy is embarking on a MCM
concept that will rely heavily on organic countermine systems tied directly to surface warships,
helicopters and submarines. While organic MCM assets will offer some advantages, a close
examination of the concept identifies many operational shortcomings. Specifically, the organic
MCM concept will do little to assure littoral access for naval and land forces through a mined
environment. The Navy hopes that as organic MCM systems mature, the need for dedicated
MCM forces will decrease. This will facilitate an 'in-stride’ capability for an operational commander
to maneuver through mined seas. This paper shows that because of the complexity of the
modern naval mine threat and the operational limitations of organic MCM deployment, a
substantial dedicated MCM force will still be required to ensure maximum effectiveness in a
mined operating area. Despite the sophistication of new MCM technology, mine warfare will
remain a slow, tedious, and challenging discipline. Only through a prudent mix of organic and
dedicated MCM forces will an operational commander be able to prevail against the formidable
naval mine threat.

ACCESSION NUMBER: ADA389 665
http://dtic.mil/docs/citations/ADA389665

Morgan, K.R. and M. Fennewald. Unmanned Testing of Fullerton Sherwood
SIVA VSW Underwater Breathing Apparatus (UBA) for Very Shallow Water
(VSW) Mine Counter measure (MCM) Mission . Panama City, FL: Navy
Experimental Diving Unit, October 1999. 20p.

ABSTRACT: Inresponse to the continuing challenge of conducting MCM in depths between 10
to 40 fsw, the CNO has authorized the Near Term Mine Warfare Campaign Plan. This plan
includes the establishment of the VSW MCM Detachment as a primary supporting unit. Presently,
no specific diving apparatus on the ANU list meets the demands set forth by CNO to conduct
VSW MCM operations. NEDU has been tasked to test and evaluate the Fullerton Sherwood SIVA
VSW UBA to determine if it meets the stringent requirements for operating in this mission area.
NAVSEA Diving Safety Certification requirements must be met to achieve the designation of
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‘Authorized for Navy Use' set forth by NAVSEA 00C prior to fielding any UBA in the U.S. Navy.
This report deals with the conduct of unmanned diving tests and procedures to verify functional
characteristics in accordance with manufacturer's specifications and the VSW MCM UBA
Performance Specification.

ACCESSION NUMBER: ADA371 173

http://dtic.mil/docs/citations/ADA371173

Mulhearn, P.J. Mathematical Model for Mine Burial By Mobile Underwater
Sand Dunes. Canberra (Australia): Defence Science and Technology
Organisation, March 2002. 31p.

ABSTRACT: Animportant parameter for the prediction of mine burial on impact, when a mine
is first laid, is the sediment bearing strength profile. A number of nations have been developing
easily deployable penetrometers for measuring bearing strength relatively quickly. The plan would
be to use these in route survey operations. Previous joint experiments by TTCP (The Technical
Coperation Program) nations have found that the measured bearing strength decreases as the
diameter of a penetrometer increases. This effect is not currently understood, but in this report it
is shown, with the help of some new experiments, that with the right penetrometer design it is
possible to obtain bearing strength profiles which can be validly used for mine burial prediction.
Finally a particular penetrometer configuration is recommended for navy use.

REPORT NUMBER: DSTO-TR-1285
ACCESSION NUMBER: ADA402 610

http://dtic.mil/docs/citations/ADA402610

Mulhearn, P.J. Mathematical Model for Mine B urial By Mobile Underwater
Sand Dunes. Canberra (Australia): Defence Science and Technology
Organisation, January 1996. 28p.

ABSTRACT: Buried mines in the approaches to major ports and in shipping choke points
constitute a significant problem in mine countermeasures operations because they are so hard to
detect. One of the burial mechanisms which occurs in some important locations is burial by
mobile underwater sand dunes (also called sand waves). In this report, a new mathematical
model is presented for this process and it is shown that the factors which are most critical for the
time taken for a mine to become buried are current strength, dune size, and the initial location of
a mine in relation to crests and troughs of a sand dune field. As current strength increases, the
time taken for a mine to become buried decreases sharply. The time until burial increases as a
dune's size increases and as a mine's initial distance downstream from a dune's crest increases.
REPORT NUMBER: DSTO-TR-0290

ACCESSION NUMBER: ADA307 307

http://dtic.mil/docs/citations/ADA307307

Mulhearn, P.J. Short Range Lateral Variability of Seabed Properties (With
Some Notes on Larger Scale Features) Near Port Hedland , WA. Canberra,
Australia: Defence Science and Technology Organisation, Aeronautical and
Maritime Research Laboratory, 1996. 28p.

ABSTRACT: The spatial variability of seabed sediment properties over short ranges is
investigated, and it is found that, at least for sands, sediment grain size varies within a factor of
square root of 2 over distances of order 100 m. Evidence is then presented that this sediment
variability, found off Port Hedland, is similar to that at many other locations around the world.
Hence for acoustic backscatter and mine burial models the conventional categories: very coarse,
coarse, medium, fine and very fine, for sands are as precise as it is practical to be. This implies
that survey methods, with, for example, acoustic sea floor classification systems, need only
provide sediment grain size to this level of accuracy. It also means that, for mine-counter
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measures purposes, conventional survey methods can be relatively simple, and that many
existing data bases are quite adequate. From underwater video footage it is clear that many
important seabed features, such as shell beds, branching corals and seaweed clumps, can easily
be overlooked in sea floor surveys, with either grabs or corers alone, and that this, at times,
would lead to misleading conclusions concerning environmental factors relevant to mine warfare
operations. A number of interesting seabed features have been observed near Port Hedland
using a sub-bottom profiler and diver-operated underwater video cameras. Because so little is
known in this area, it was thought these observations were worth recording, as an appendix to
this report. In particular video-camera observations of some of the long, linear, underwater ridges
off Port Hedland established them to be rocky reefs, rather than sand bars, as was previously
thought. This changes previous perceptions of likely mine burial mechanisms off a number of
Northwest Shelf ports.

REPORT NUMBER: DSTO-TN-0022; NIPS-97-12242

ACCESSION NUMBER: ADA315 399
http://dtic.mil/docs/citations/ADA315399

Mulhearn, P.J. Turbidity in Torres Strait . Adelaide (Australia):
Weapons Systems Research Laboratory, July 1989. 40p.

ABSTRACT: The turbidity in the eastern half of Torres Strait, along with other relevant
variables, was investigated in two oceanographic cruises in early 1988. Turbidity was high and
variable and a regression equation has been developed relating Secchi disc depth (and thence
underwater visibility range) to water depth and wind speed. This equation covered 71% of the rms
variation in Secchi disc depth. Turbidity was approximately constant with depth in weakly
stratified waters, except when they were particularly turbid (attenuation coefficient > 1.0/m) and
then turbidity generally increased with depth with, in some cases, maxima or minima occurring
within the water column. Where the temperature and salinity varied markedly with depth a more
turbid lower layer was also present. On the second cruise there was a significant correlation
between salinity and turbidity in the central waters of eastern Torres strait which had low salinity,
and the possible origin of this low salinity water body is discussed.

REPORT NUMBER: WSRL -TM-35/89
ACCESSION NUMBER: ADA223 447
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Naval Surface Warfare Center Dahlgren Division. Technical Digest. Ship
Defense Technology .Dahlgren, VA: Naval Surface Warfare Center, Dahlgren
Division, September 1994. 155p.

ABSTRACT: CONTENTS - Guest Editor's Introduction: Towards A Proactive Surface
Force-The Role of Ship Defense in the 21st Century; Short-Range Antiair Warfare Missile
Systems Engineering; Integrated Interior Communications and Control-Engineering Validation of
a Total Ship Architecture; Tactical Ballistic Missiles Trajectory State and Error Covariance
Propagation; Superconducting Magnetic Sensors for Mine Countermeasures; Managing the
Dynamics of the Electromagnetic Environment to Maximize Combat System Performance
Electronic Warfare in Ship Defense Signal Simulators Used in Deception Nonlinear
Least-Squares Estimation in Naval Gun Fire Control Robust Flight Control for Surface-Launched
Tactical Missiles Water Barrier Ship Self-Defense Concept.
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179p.

ABSTRACT: This technical digest contains the following sections: (1) VLSTRACK, (2) mine
countermeasures simulator, (3) advanced technology for MIW training, (4) FATEPEN, a model to
evaluate behavior of warhead fragments and penetrators, and their damaging effects on military
targets, (5) remote detection of chemical warfare agents, (6) the development and application of
the shipboard collective protection system, (7) magic lantern deployment contingency, (8) remote
mine hunting system, (9) diver portable sonar, (10) assault breaching operations, (11)
radiofrequency coupling characteristics of avionics measured on a passenger aircraft and in a
reverberation chamber, and (12) NAVSTAR GPS.
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Neto, Rodrigues and Jose Augusto. Mine Search Algorithm  for the Naval
Postgraduate School Autonomous Underwater Vehicle. Master’s thesis.
Monterey, CA: Naval Postgraduate School, December 1994. 102p.

ABSTRACT: This thesis develops, implements and tests a mine search algorithm for the Naval
Postgraduate School Autonomous Underwater Vehicle (Phoenix). The vehicle is 72 inches long
and displaces 400 pounds. Its maneuvers are performed using two propellers and four thrusters.
It contains two embedded computer systems. The algorithm directs the autonomous search of a
specified area mapping all obstacles and computing an estimate of the cumulative probability of
detection. The algorithm uses no prior knowledge of the terrain or the location of mines. The
algorithm, which is witten in Lisp, can execute on the vehicle's computer systems. Along with the
search and mapping capabilities, the algorithm executes obstacle avoidance. The algorithm is
tested in several simulated scenarios with different placement of mines and obstacles; the
amount of resources used and the fraction of the area searched is computed. A similar algorithm
that uses hill-climbing search is implemented for comparison. In all cases, the newly developed
algorithm performed equal or better than the one that uses hill-climbing.

ACCESSION NUMBER: ADA290024
http://dtic.mil/docs/citations/ADA290024
http://hdl.handle.net/10945/30542

Nguyen, B. and R. Mirshak. Modelling Metrics for Mine Counter Measure
Operations . Ontario Canada: DRDC - Center for Operational Research and
Analysis Ottawa, 2014. 59p.

ABSTRACT: Inthis scientific report, we present a methodology to determine the expected
probabilities of detection of a target based on multiple looks at that target. We provide a
sensitivity analysis of the probabilities of detection based on the number of looks, tactics and
cross sections. Generally, the probability of detection improves significantly with the number of
looks. Its value can vary substantially with the search and detection tactics as well as the cross
section of a target. There are three tactics identified here where each look is independent of the
others. The first tactic is a globally optimal tactic where the consecutive look angles are
equidistant. The second tactic distributes the look angles randomly. The third tactic imposes the
same angle for all look angles. In addition, we extract the guaranteed best angle of the broad side
of a target from the first tactic. For each tactic, we propose an example of a corresponding search
pattern.The methodology in this report can be implemented easily on any computational symbolic
software; MathCad version 14 was used herein. We hope to make the search and detection
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