FOCUS AREAS

Biometrics, Recognition, Identity Intelligence, Tracking, and Exploitation (BRITE)

Improve technologies to identify and/or mask entities of interest using or countering biometrics, pattern
recognition, database technologies, and exploitation methodologies.

Cyber and Convergence Technologies

Support or improve technologies for cyber and signals collection as these technologies increasingly converge
with other systems and technologies to include, but not limited to the “Internet of Things.”

Human Language Technology (HLT) and Media Exploitation

Develop and employ HLT where these technologies can best assist humans - operators and analysts - to
make sense of volume and the variety of media sources; apply timely and actionable information in theater;
and enhance communication skills and cultural understanding.

Surveillance/Counter-Surveillance

Develop audio, video, and advanced surveillance technologies, as well as automated tools and techniques to
defeat adversarial tactics, techniques, and procedures, and methodologies.

Technical Collection/Special Communications

Improve ISR by developing and enhancing multi-INT sensors, SIGINT collection, and tagging tracking,
locating technologies for intelligence operations. Develop and enhance special communications and canine
advanced technologies in support of Special Operations and intelligence collection activities.

eee COMPLETED PROJECTS e

Red Sonja
This project supported a USSOCOM requirement to add functionality to identify B n m

and correlate captured voice identifiers through a common operating picture (COP) :
i =

and analysis tool. Red Sonja, incorporated in the COP and analysis tool, successfully
provided refined geolocation based on the correlated voice data identifiers. The i
project is completed and Red Sonja transitioned as part of the ongoing COP/analysis

tool community. E

Jetson

This project supported the development of a device to capture cardiac signatures to aid in the positive
identification of an individual at a distance up to 200 meters. Existing long range biometric methods that
rely on facial recognition suffer from acquiring enough pixels to use face matching algorithms and require

high performance optics to acquire visual signatures

at significant distances. Additionally, movement,
environmental conditions, changes in facial appearance
(i.e., beards, sunglasses, headwear) can obfuscate the
face and result in considerable inaccuracies. Being able
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to measure unique cardiac signatures obtained from an
individual at a distance provides additional biometric
identification when environmental conditions and
changes in facial appearance hinder the use of more
common facial recognition systems.
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eee ONGOING PROJECTS eeo

Beetlejuice

This Rapid Innovation Fund (RIF) effort is to develop and deliver novel and high-performance speech-based
noise reduction and speaker tagging, tracking, and locating (TTL) technology. The effort supports the delivery
of TTL technology to support law enforcement and military operations in order to enhance identification and
tracking capabilities. The technologies will provide near real-time situational awareness of incoming signals,
filtering speakers, messages, languages, and location.

Hastings

The Hastings effort is to design, develop,
integrate, and test a compact, gimbaled
next generation hyperspectral imaging
(HSI) aerial sensor that integrates both
short-wavelength infrared (SWIR) and
long-wavelength infrared (LWIR) bands.
Many of the most important applications
of airborne HSI sensors operate in the
SWIR wavelength regions. SWIR requires
illumination for passive use (such as solar illumination), which generally restricts operation to day time. While
LWIR HSI sensors offset the capability gap by utilizing passive thermal emissions to support full day/night
operations, it is widely recognized that the SWIR and LWIR are complementary sensors each offering benefits
and supporting the other. Bringing the sensors together to support both spectral ranges in a compact
manner would be beneficial for generating a broad range of ISR capabilities. In particular, a single sensor
package offering both SWIR and LWIR HSI capabilities will leverage their separately demonstrated ability to
detect solid, liquid, and vapor chemicals of interest.

Sling Blade

The Sling Blade effort is to develop an electronically steerable array (ESA) antenna. The ESA antenna radio

is a small antenna that works in conjunction with newer band commercial satellite constellations, such as
INMARSAT 5 and O3b, to provide communications capabilities for sensitive operations. Many operations today
take place in hostile, denied, or sensitive environments where it is critical for operators to maintain a low
profile to avoid detection by foreign adversaries. Easily identifiable and bulky military equipment is not only
burdensome from a size, weight, and power perspective but it can be detrimental to mission effectiveness.

eee MEMBERSHIP .o

Intelligence Community Special Operations Forces
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FOCUS AREAS

Offensive Systems

Develop advanced equipment and capabilities that enhance the effectiveness of small tactical units
engaged in direct action operations. Develop specialized weapons, munitions, detonators, distraction/
diversion devices, and other unique tactical equipment.

Unconventional Warfare and Counter-Insurgency Support

Develop advanced tools and equipment specifically for small tactical units conducting a broad spectrum
of military, paramilitary, special warfare, and digital operations focused on force protection, assisted and
unassisted recovery, and operational preparation of the environment.

Tactical Communications

Develop flexible, enhanced, full spectrum communications capabilities specifically designed for tactical
forces, with emphasis on reducing operational load while improving operator mobility and efficiency.
Develop assured tactical communications connectivity in challenging environments such as complex urban,
subterranean, and maritime.

Tactical Reconnaissance, Surveillance, and Target Acquisition Systems

Develop technologies to assist small tactical teams in conducting organic reconnaissance, surveillance,
and target acquisition missions. Develop systems that enhance the visual perception or other imaging
capabilities of tactical operators in all conditions and environments.

Specialized Infiltration, Access, and Exfiltration Systems

Develop technologies that assist tactical assault forces in gaining rapid insertion, access and egress to and
from objectives. Improve evaluation of tactical options, and support efficiency and stealth, including remote
operations. Develop enhanced target analysis, manual and dynamic breaching technologies for small tactical
assault teams.

Survivability Systems

Develop man portable tools and equipment to enhance operator survivability during the conduct of tactical
missions.

eee COMPLETED PROJECTS eeo

7.62 x 51 mm NATO Subsonic Ammunition Optimization -
Position Insensitive Subsonic Round

United States and United Kingdom tactical operators required an advanced round for precision
subsonic 7.62 x 51 mm NATO ammunition due to inconsistencies in the performance of current
subsonic cartridges. The 7.62 x 51 mm NATO subsonic round designed by MAC, LLC
negates powder position sensitivity issues and increases the maximum effective
range of the subsonic projectile. The increase in performance is accomplished
through a new and advanced case design that compacts the powder ‘

load and ensures consistent ignition and burn characteristics while
firing. The result is an optimized subsonic round that has greater range
and accuracy, allowing tactical operators to more effectively engage
targets in situations where a subsonic projectile is required.
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Multi-Ability Reconfigurable SUAS (MARSUAS)

SOF tactical teams are currently constrained to singular design small unmanned aerial systems (sUAS)
which cannot adapt to multiple mission roles or rapidly changing situations on the ground. Units are
challenged with maintaining training currency, training standardization, interoperability between platforms,
sustainment of the systems, and an increase in operational load when deploying these different sUAS.

The MARSUAS, developed by UAV Solutions, provides SOF with a single sUAS platform that can be configured
in the field to support missions requiring a Quad Rotor sUAS, Tilt Rotor/Vertical Take Off & Landing (VTOL)
sUAS, and Fixed Wing Long Endurance sUAS with one common tablet controller. SOF units now have a cost
effective, rapidly reconfigurable sUAS that has the potential to replace all existing Group One (1) sUAS for
small team tactical operations.

Maritime Canister-Launched Small Unmanned Aerial System (MCLSUAS)

The Maritime Canister-Launched Small Unmanned Aerial System
gives SOF maritime forces a capability to launch, operate, and
recover a collapsible-wing sUAS while remaining underwater in
Sea State Three (3) conditions. The MCLSUAS consists of the
Vector Hawk sUAS, Canister Launch Unit, and a Maritime Ground
Control Station. The MCLSUAS, developed by Lockheed Martin,
has a minimum operating time of 40 minutes with a dash speed
of 50 knots, and will stay afloat for a minimum of 30 minutes for
recovery and reuse after a water landing.

Sonitus Tooth Acoustic Communicator

The Sonitus Technologies Tooth Acoustic Communicator (TAC) provides tactical

operators with a method of voice communications without the need for in-ear or
over-the-ear solutions. The TAC utilizes a single, molded mouthpiece with a bone P
conduction speaker to send audio to the inner ear. The device also has an embedded,

waterproof microphone that enables the user to transmit sound through normal f .
speech without the need for an external microphone. Because of the unique design, —

the TAC shields both incoming and outgoing auditory signals from external noise

and provides the operator with crisp, clear audio during high noise tactical operation
environments such as live fire, breaching, military free fall, and diving. CTTSO has
provided multiple prototypes and training for units to operationally test and evaluate to
inform follow-on development requirements.
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eee ONGOING PROJECTS eeo

Suprakor-60 Single Stage Reinforced Wall Breaching

The Suprakor-60 is an end user loaded explosive charge frame that claims to be able to

| create a man-sized hole in all types of reinforced masonry walls — inclusive of double
rebar reinforced concrete walls — up to 200 mm thick in one shot. CTTSO is working

with the USMC Methods of Entry School to live fire test the effectiveness of the charge
amongst a number of targets as a potential solution to unfulfilled breaching requirements

120 mm Enhanced Mortar Targeting System - FMTV Mobile (120 mm EMTAS-Mobile)

across the tactical operator community.

Current deployments for SOF require agility and mobility for all combat resources due
to the constantly changing battlespaces. The 120 mm EMTAS Mobile provides SOF
with an organic, highly accurate and rapid 120 mm mortar capability that
can be used on mounted patrols or for protection of operating bases.
The FMTV Mobile uses the common Army 120 mm mortar and mortar
rounds. Coupled with precise laying accuracy provided by EMTAS’
360-degree electrically driven targeting system, it is capable of
delivering up to 10 rounds a minute from the short halt out to 7.2
kilometers with only a two-man crew. The system, designed by Elbit
Systems of America, is roll-on roll-off for use with the common Army M1083 Family of Medium Tactical
Vehicles (FMTVs) and can also be used in a mounted or dismounted configuration depending on tactical
unit requirements.

Ammunition Initiatives Meeting Workshop

The individual tactical operator armed with small arms and ammunition is the most employed weapon
system in the fight against terrorism in U.S. and allied arsenals. In response to tactical operations community
requests to bring together both government and select industry representatives, CTTSO conducts a DoD,
interagency, and select international partner subject matter expert workshop called Ammunition Initiatives
Meeting (AIM). AIM is a wide ranging forum that enables collaboration on threats, capability gaps, and
discussions on new and promising initiatives related to small caliber ammunition, relevant weapons, and
accessory development. This workshop is conducted annually and includes the following focus areas:

+ CT, Irregular Adversary, and Peer Threat Weapon and Ammunition Developments

+ Joint U.S. and International Lessons Learned/Capability Gap Session

+ U.S.DoD and NATO Ammunition and Small Arms Systems Initiatives

+ Select Industry Ammunition and Small Arms Initiatives

+ Exterior and Wound Ballistics Overview and Testing

+ Lightweight Ammunition Technology

+ Projectile Aerodynamic Design, Interior Ballistics, Exterior Ballistics, and Terminal Effects
+  Modern Ammunition Production and Testing

+ Leap-Ahead Ammunition, Projectile, Propellant and Case Technology

+ Intermediate Caliber Cartridge Developments

+ The Law Enforcement Perspective

+ Geopolitical Influences on Small Arms Ammunition Development and Employment
+ Fire Control Systems

+ Improved Suppression Technologies
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Now in its tenth year, the AIM workshop has
continually been the incubator for rapid interagency
development of various novel and advanced
ammunition technologies including: lightweight
polymer combat ammunition with enhanced
terminal performance; intermediate caliber rifle

&= and machine gun cartridges to improve stand-

off range for allied tactical personnel; advanced
next-generation sighting devices; forward flowing
signature suppression; as well as a vast assortment
of new CT-related technologies and enhanced training initiatives. CTTSO AIM government-only sessions are
held at the SECRET level. AIM is the only classified meeting of its type dedicated to these focus areas and
has attracted more than 80 agencies, and over 100 government personnel from five countries to include
Australia, Canada, Israel, New Zealand, the United Kingdom, and the United States. AIM also includes a live-
fire demonstration of advanced technologies from both government and industry developers.

.300 Blackout Optimization and Supercavitating Ammunition

Tactical operators currently use a variety of different personal defense
weapons for specialized mission profiles where the kinetic energy
and range of arifle is required, but the concealability of a pistol

is needed. The CTTSO .300 Blackout optimization effort with

Naval Surface Warfare Center Crane focuses on determining the
optimal barrel length, twist rate, and cartridge for the Sig Sauer MCX
.300 Blackout chambered rifle platform for these specific mission profiles.
The project will conduct the necessary developmental testing required to find the optimal weapon system
configuration, followed by operational testing by tactical operators. Phase two of the effort will acquire, test,
validate, and operationally test the DSG Technology .300 Blackout caliber supercavitating ammunition for
use in maritime environments. The supercavitating properties of this projectile make it optimal for target
engagement from air to water, water to water, and water to air, providing maritime tactical operators with
maximum flexibility in their mission profiles.

Extreme Sniper Strike Operations (ESSO)

The Extreme Sniper Strike Operations with Applied Ballistics is

a two-phase project focused on the enhancement of ballistic
algorithms and the development of a sniper platform capable of a
high probability of first round hit at extremely long range. Phase one
of the project tests current and experimental projectiles for exterior
ballistic profiles from supersonic through transonic to end of flight.
The data is gathered and analyzed to enhance current ballistic
algorithms with known data for

z spin drift, spin rate decay, and
transonic turbulence as well as determine the optimal projectile design
for engaging targets at ranges well beyond current sniper platforms.
Phase two is the development of a new cartridge and weapon system,
inclusive of tactical operator training and operational evaluation that will
give tactical operators a twofold benefit through an improved ballistic
firing solution, and a new sniper system to engage targets well beyond
currently fielded capabilities.
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.338 Norma Magnum Lightweight Medium Machine Gun and Polymer Ammunition

= =

United States and United Kingdom tactical operators currently have a choice
. between 7.62 mm or .50 caliber machine guns for long-range combat engagements.
The 7.62 mm M240 machine gun variants provide dismounted troops with
maneuverability, but are limited in range. Current inventory .50 caliber machine
guns are too heavy and cumbersome for dismounted use. Due to this limitation
they are almost exclusively used at fixed sites and on mounted patrols. The
23-pound .338 Norma Magnum Lightweight Medium Machine Gun made by
General Dynamics Ordnance and Tactical Systems, in conjunction with the polymer ammunition made by
MAC, LLC, fills the capability gap between the light, but limited range 7.62 mm weapons, and the longer
range, but heavy and cumbersome .50 caliber weapon systems. With an effective range out to 2,000 meters,
linked ammunition that is 15 percent lighter than conventional .338 Norma Magnum linked ammunition,
and nearly 65 percent lighter than .50 caliber linked ammunition, the .338 Norma Magnum Lightweight
Medium Machine Gun and its polymer ammunition provides tactical operators with an optimal capability for
long-range direct fire combat engagements.

Enhanced Direct View Optic

Machine gunners are utilizing optical systems that are not
optimized for the unique requirements of a machine gun. Long
range optics tend to have a tiny exit pupil diameter, which limits
the observation capabilities of the gunner while engaging targets
at long range. The Enhanced Direct View Optic effort with Sandia
National Laboratories is exploring novel analog optical pathways
to increase the diameter of the exit pupil for long range scopes. The increase in exit pupil gives the gunner a
greater ability to keep his targets in view during machine gun fire. This will result in increased performance
of machine gunner teams, reduce ammunition requirements for lethal target engagement, and raise the
situational awareness of the machine gunner during target engagement for force protection.

United States/United Kingdom Stabilized Weapon Mount

Tactical operators are required to deliver accurate
fires from land, sea, and air platforms. All host
platforms impart motion on the weapon system
that must be mitigated. The majority of host
platforms have constraints (such as size, weight,
and power) that result in a crew-served solution.
Crew-served systems tend to be poor at motion
mitigation; however, recent trials in the United
Kingdom and United States have indicated the potential of stabilized crew-served technology. This project
will allow the United Kingdom and United States to live-fire test new technologies and enable informed
decisions on interoperability and future procurements of stabilized weapon mounts.

CTTSO Advanced Communications Workshop

The annual CTTSO Advanced Communications Workshop will bring tactical operations
communicators together to discuss the next generation of tactical communications
equipment, as well as identify current capability gaps and shortfalls to help drive
innovation and increased capability. Additionally, there will be presentations from
select industry representatives to showcase advanced and emerging technologies.
The workshop briefings and discussions will identify potential government and
industry solutions which already exist or are in development, or may initiate new

rapid development of advanced tactical communications capabilities by government
agencies and military research and development organizations.
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Silicone Membrane Amplified Lightweight Speaker (SMALS)

Currently fielded military communication device speakers are antiquated, large,
and conspicuous to support critical missions. The Silicone Membrane

Amplified Lightweight Speaker project is developing a state-of-the-art

amplified speaker-transceiver unit to work with a number of military and
commercial radio devices. SMALS, made by industry partner GromaTech, leverages
commercial-off-the-shelf technologies to provide an advanced system that enhances
current communications packages. SMALS will provide extended frequency response and improved audio
output in comparison to the performance of legacy sub-miniature cone type speakers currently used.
Ongoing development has coupled high performance audio drivers with a specially tuned acoustic chamber
that provides superior performance for today’s warfighters at one-fifth the weight and less than half the size
of the currently fielded radio speaker.

Micro Weather Sensor - Air to Surface Employment Kit (MWS-A2SEEK)

Currently fielded Micro Weather Sensor (MWS) devices are critical
to collecting meteorological data that provide commanders,
mission planners, SOF operators, and support personnel with
necessary environmental fidelity to plan and execute missions.

In order to gather weather data, small tactical units hand deliver
the MWS in hostile environments, leading to potential losses in

. personnel. To reduce the risk to personnel, SOF requires a method _
. to deliver the MWS by air using fixed or rotary wing aircraft.
To meet this requirement, STARA Technologies Corporation is developing an
Air to Surface Employment Kit (A2SEEK) for the MWS. The MWS-A2SEEK will be
hand-launched from military aircraft, descend, land at a predetermined location,

automatically attain a stable position, and begin autonomous weather reporting
operations for up to 150 days.

eee MEMBERSHIP ¢eo

American Society for Testing and
Materials

National Tactical Officers Association

State and Local Agencies

+ Alexandria (VA) Police
Department

+ Austin (TX) Fire Department

+ Boston (MA) Fire Department

« Boston Special Weapons and
Tactics

+ Charleston (SC) Special Weapons
and Tactics

+ Colorado Springs (CO) Police
Department

+ Denver (CO) Special Weapons
and Tactics

+ Indianapolis (IN) State Police
Bomb Squad

Los Angeles (CA) Police
Department

Los Angeles Sheriff’s Department

Maryland State Police Special
Weapons and Tactics

Massachusetts State Police
Bomb Squad

New Jersey State Police

New York City Police Department
and Fire Department

Pasco County (FL) Sheriff’s Office

San Diego (CA) Fire Department
and Bomb Squad

San Diego Sheriff’s Department

Savannah (GA) Special Weapons
and Tactics

South Carolina State Police
Bomb Squad

South Carolina State Police
Special Weapons and Tactics

Virginia State Police

U.S. Department of Defense

Cyber Command

Defense Advanced Research
Projects Agency

Defense Innovation Unit
Experimental

Defense Intelligence Agency

Joint Improvised-Threat Defeat
Organization

Joint Personnel Recovery Agency
National Guard Bureau

National Security Agency

U.S. Air Force

+ Counter-UAS Force Protection
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Explosive Ordnance Disposal
Global Strike Command

« US.Army

20th Support Command,
CBRNE

Armament Research,
Development, and Engineering
Center

Asymmetric Warfare Group
Maneuver Center of Excellence
Night Vision and Electronic
Sensors Directorate

Office of the Army G-3/5/7
(Operations/Plans)

Office of the Army G-8
(Financial Management)
Program Executive Office
Soldier

Program Manager Unmanned
Aircraft Systems (PMUAS)
Rapid Equipping Force
Soldier Systems Center

« U.S.Marine Corps

Explosive Ordnance Disposal
2nd Marine Aircraft

Marine Corps Forces Cyber
Command

« U.S.Navy

COMBATING TERRORISM TECHNICAL SUPPORT OFFICE = 2018 REVIEW BOOK

Naval Academy

Naval Air Weapons Station,
China Lake

Naval Postgraduate School
Naval Surface Warfare Center,
Carderock Division

Naval Surface Warfare Center,
Crane Division

Naval Surface Warfare Center,
Dahlgren Division

Navy Explosive Ordnance
Disposal Group 2

U.S. Special Operations
Command

+ Air Force Special Operations
Command
« Army Special Operations
Command
« st Special Forces
Command (Airborne)
« 75th Ranger Regiment
« Army Special Operations
Aviation Command
« Civil Affairs
+ Military Information

Support Operations
Command

« U.S.Army John F. Kennedy
Special Warfare Center
and School

+ Joint Special Operations
Command

+ Marine Corps Forces Special
Operations Command

+ Naval Special Warfare
Command

« Naval Special Warfare
Groups

« Special Boat Teams

+ Theater Special Operations
Commands

U.S. Department of Energy

+ National Nuclear Security

Administration

U.S. Department of Homeland
Security

Customs and Border Protection
« Border Patrol Tactical Unit

« Border Search, Trauma, and
Rescue

+ Rio Grande Valley Sector
+ Special Operations Group

« Tucson Sector
* Yuma Sector
Federal Air Marshal Service

Immigration and Customs
Enforcement

+ Homeland Security
Investigations

Office for Bombing Prevention

Transportation Security
Laboratory

U.S. Coast Guard

+ Maritime Security Response
Team

+ Maritime Safety and Security
Team

U.S. Secret Service

U.S. Department of Justice

Bureau of Alcohol, Tobacco,
Firearms and Explosives

+ Special Response Teams

Drug Enforcement
Administration

+ Special Operations Division
Federal Bureau of Investigation
+ Ballistic Research Facility

+ Critical Incident Response
Group

+ Hostage Rescue Team

+ Joint Terrorism Task Force -
National

+ Joint Terrorism Task Force -
Local

+ Washington Field Office

U.S. Marshals Service

U.S. Department of State

Bureau of Diplomatic Security



TRAINING
TECHNOLOGY
DEVELOPMENT




60

FOCUS AREAS

Innovative Training and Educational Concepts

Research, develop, and evaluate training and educational programs that employ novel instructional design
and/or delivery methods for accelerating and enhancing the acquisition of advanced knowledge and skills.

Human Performance Technology

Analyze the full range of performance gaps and select interventions to improve and sustain human
performance. Develop, test, and evaluate performance improvement technologies and programs based on
cognitive and physiological principles to optimize operator training and ultimately mission performance.

Mobile Learning

Design and develop intuitive, interactive learning solutions for anywhere, anytime access from mobile
devices. Develop mobile applications and technology that supports learning through ubiquitous and just-in-
time access to educational resources, collaborative learning environments, and user-generated content.

Immersive Learning Technology

Research and develop technology that allows a learner to seamlessly interact with, and become immersed
in, a learning environment. Develop tools, technologies, and techniques for improving the design,
development, and validation of interactive and immersive learning technology.

eee COMPLETED PROJECTS .o

Virtual Reality Part Task Trainer (vrPTT)

The Air Force Special Operations Command (AFSOC)
is leveraging advanced technology for warfighting
readiness. Special operations aircraft are in high
demand in multiple theaters, limiting the availability
of training aircraft at home station. Additionally, many
training readiness capabilities and methodologies
currently in use were developed over 40 years ago. As
a result, they are limited in terms of fidelity, immersion
and portability, cannot be easily modified based on
changes to real world systems, and are often not
affordable. To support AFSOC in overcoming these
limitations, CTTSO sponsored the development of

a Virtual Reality Part Task Trainer (vrPTT) designed

for training AC-130 checklist procedures. The vrPTT,
developed by Vertex Solutions, consists of an
untethered, wearable, and lightweight visual display
linked to a high capacity computer. Students are
immersed in a 3-D, high definition virtual reality AC-130
cockpit integrated with an automated intelligent
virtual tutor. They are able to view, manipulate, and
operate virtual images of aircraft mission systems
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and components through bare-handed interactive functions that provide real-time feedback (e.g., touch,
move, operate, and access selectable exploded views of components). The automated and interactive
intelligent tutoring program adjusts in complexity based on graduated skill development and includes task
performance evaluation and remediation. Four fully functional vrPTT systems were delivered to AFSOC,
which is planning to develop the system further to include additional crew positions.

City Life: Illusion of Life in a City Environment

City Life improved the quality of simulation-based training by providing a more realistic virtual reality (VR)
environment typical of a real city. The VR environment immerses students into scenarios for training skills
such as surveillance, security, and personnel protection. City Life features realistic indoor and outdoor
structures and spaces for one generic North American city and one generic foreign city. Up to 10,000
unique, non-player characters move and interact inside and outside the structures and exhibit realistic,
unpredictable human behaviors over a 24-hour cycle. The student-controlled avatars can observe the
non-player character behaviors and, in some instances, engage in purposeful interaction. City Life represents
a significant improvement in the realism of patterns of life within a virtual city space from other simulation
technologies. City Life was delivered to the United States Department of Defense, Department of State,
Secret Service, and Customs and Border Protection as well as Public Safety Canada and the Royal Canadian
Mounted Police.

eee ONGOING PROJECTS eeo

Avatar Based Interactive Instruction (ABII)

Current training videos on explosive ordnance disposal (EOD) procedures use live instructors to demonstrate
the learning objectives from a single visual perspective. The U.S. Navy identified a need to improve learning
through interactive, avatar-based instructional videos for demonstrating EOD tactics, techniques, and
procedures from different perspectives to increase the level of student interactivity with the instructional
content and to make training accessible away from the campuses at government sites. The Avatar Based
Interactive Instruction project, developed by Ordnance Holdings, Inc., will leverage the latest in gaming
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technology to develop interactive training videos
featuring human-like avatars for demonstrating
applied skills from different perspectives (e.g.,
viewing angles, multiple levels of zoom). The videos
will take an active learning approach to increase
student knowledge and improve decision-making
abilities, both inside and outside of the

classroom. Students not only see the procedures
demonstrated, but also interact with the videos
through decision-making actions and then receive
real-time feedback about those decisions. The final
deliverable will consist of five interactive videos.

SPEAR Cognitive Performance

Optimal human performance depends on a complex array of physic
coghnitive factors that make collecting and understanding data on k
human performance indicators a significant challenge. Historically,
due to technological limitations, the collection, analysis, and
representation of cognitive performance data has been irregular
and accomplished through disparate systems of varying levels of automation, rather than an ongoing,
unified, and automated process. Titus Human Performance Solutions’ SPEAR Cognitive Performance effort
will enhance their current SPEAR platform to incorporate metrics
_ from cognitive performance correlates, such as stress, motivation,
e and fatigue, into the existing USSOCOM sponsored SPEAR
application. The enhanced application will provide a common
s language for instructors, psychologists, and human performance
coaches to more wholly evaluate personnel readiness, more
accurately target precision training and intervention methods, and
ultimately, improve mission success rates.

Synthetic Intelligence, Surveillance, and Reconnaissance (Syn-ISR)

High cost and real-world operational tempo make accessing
live full motion video (FMV) ISR for training unfeasible,
preventing forces from “training as they fight” While virtual
solutions exist, these ISR simulations do not integrate

live, dynamic actions on the ground with high-definition

ISR simulation. The best of breed technologies pre-script
avatar actions and assume role players will do exactly what
actions have been anticipated. Therefore, a more realistic
and dynamic training capability is needed. More than an

ISR simulator, Cubic’s Syn-ISR integrates live role player activities and replicates those role player s actions
in the form of realistic avatars overlaid onto the simulated ISR feed. The simulated feeds, coupled with
real-time role player activity, creates replicated FMV ISR that is nearly indistinguishable from real-world FMV
ISR. Additionally, Syn-ISR is responsive to immediate tasking and quickly adjusts to changing environmental
conditions (e.g., weather, sea state, traffic), providing geographic combatant commanders and their special
operations forces with a highly realistic tool that ensures their forces are prepared for every aspect of
combat operations.
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Reactive Shooter Course Evaluation

Recent events and emerging
threats have demonstrated a need
for more realistic active shooter
event training that incorporates
stress factors. The Pentagon Force
Protection Agency and the Royal
Canadian Mounted Police will
evaluate a high-intensity, one-week,
live-fire training course through the
application of human performance
technology. Students’ physiological data, indicating key factors such as stress level, will be gathered during

the course and cross-referenced with their shooting performance scores. This objective information is
essential for determining whether the course is effective in approximating real-world reactive shooter
scenarios. The resulting report will influence decisions about course design for law enforcement and the
military to manage stress levels, enhance realism, and optimize human performance.

eee MEMBERSHIP ¢-e.

Intelligence Community
InterAgency Board

National Bomb Squad Commanders
Advisory Board

National Tactical Officers Association

U.S. Department of Defense
« Advanced Distributed Learning
Initiative
+ Defense Intelligence Agency

+ Joint Improvised-Threat Defeat
Organization

+ Joint Staff

« Joint Information Operations
Warfare Center

+ Office of the Under Secretary
of Defense for Personnel and
Readiness

« Pentagon Force Protection
Agency

« US.Army
« Asymmetric Warfare Group

« Joint Readiness Training
Center

« U.S.Marine Corps

« Training and Education
Command

« Weapons Training Battalion

« U.S.Navy
- Naval Diving and Salvage
Training Center
« Naval School Explosive
Ordnance Disposal
+ U.S.Special Operations
Command
« Joint Special Operations
Command
+ Air Force Special Operations
Command
« Army Special Operations
Command
« 75th Ranger Regiment
« U.S.Army John F. Kennedy

Special Warfare Center
and School

+ Naval Special Warfare
Command
U.S. Department of Homeland
Security
+ Customs and Border Protection

+ Federal Law Enforcement
Training Center

+ Immigration and Customs
Enforcement

+ Homeland Security
Investigations

« Protection and Programs
Directorate

+ Office for Bombing Prevention

« Science and Technology
Directorate

« Transportation Security
Administration

« U.S.Coast Guard

« U.S.Secret Service

U.S. Department of Justice

« Bureau of Alcohol, Tobacco,
Firearms and Explosives

+ Federal Bureau of Investigation
« Office of the Attorney General
+ U.S.Marshals Service

U.S. Department of State

« Bureau of Counterterrorism and
Countering Violent Extremism

+ Bureau of Diplomatic Security
U.S. Department of the Treasury

« Financial Crimes Enforcement
Network
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International Performers

T T

Demeseratic Republic
Sustrabia Canmda of thie Congo Isracl

Arizona
Impact Research and Technology, LLC, Phoenix
STARA Technologies Corporation, Gilbert

California

Decision Sciences International Corporation, Poway
Karagozian & Case, Inc., Glendale

Lawrence Livermore National Laboratory, Livermore
Naval Postgraduate School, Monterey

Spectral Labs, Inc., San Diego

SRI International, Menlo Park

-

-y
" e
1
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Siw Currem Porfermers

X~ w3

Netherlands Sngapore Spain United Kingdom

Tek84 Engineering Group, San Diego
University of Southern California, Los Angeles

XR Sciences, Carlsbad

Colorado
Applied Research Associates, Inc., Littleton
RadiantBlue Technologies, Inc., Colorado Springs

Rank One Computing Corporation, Denver

District of Columbia

Department of Homeland Security, Science and
Technology Directorate
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Naval Research Laboratory
SDS Advisors, LLC

Transportation Security Administration

Florida

AMP Research, Inc., Naples

Carley Corporation, Orlando

Harris, Melbourne

National Forensic Science Technology Center, Largo
Naval Surface Warfare Center, Panama City
Quantum Improvements Consulting, Orlando

Titus Human Performance Solutions, Tallahassee

Georgia
Georgia State University, Atlanta
Georgia Tech Research Institute, Atlanta

VersaTOL, LLC, McDonough

Hawaii

Spectrum Photonics, Honolulu

Idaho
Idaho National Laboratory, Idaho Falls

lllinois
Float, LLC, Morton
Motorola Solutions, Inc., Schaumburg

Vertex Solutions Group, Urbana

Indiana

Naval Surface Warfare Center, Crane

Maine

Sensor Research Development Corporation, Orono

Maryland

AeroTargets International, Monrovia
Airboss Defense, Inc., Landover
Army Research Laboratory, Adelphi

Army Test and Evaluation Command, Aberdeen
Proving Ground

Avon Protection Systems, Inc., Belcamp
Chesapeake Testing Services, Inc., Belcamp

Edgewood Chemical Biological Center, Aberdeen
Proving Ground

ELTA North America, Fulton

GromaTech, LLC, Laurel

Harris Next Gen, Columbia

HP White Laboratory, Inc., Street

Intelligent Automation, Inc., Rockville

Israel Military Industries Services, Bethesda

Johns Hopkins University Applied Physics
Laboratory, Laurel

Mistral, Inc., Bethesda
N5 Sensors, Inc., Rockville

National Biodefense Analysis and Countermeasures
Center, Frederick

Naval Surface Warfare Center, Carderock Division,
Potomac

Naval Surface Warfare Center, Explosive Ordnance
Disposal Technology Division, Indian Head

Ordnance Holdings, Inc., Reisterstown
SURVICE Engineering, Belcamp
UAV Solutions, Inc., Jessup

W.L. Gore & Associates, Inc., Elkton

Massachusetts

908 Devices, Inc., Boston

Blauer Manufacturing Company, Boston
D4H Technologies, Boston

Infoscitex Corporation, Littleton
InnoCentive, Waltham

L-3 Technologies, Inc., Wilmington
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Navy Clothing and Textile Research Facility, Natick

Rapiscan, Andover

Michigan
Applied Ballistics, LLC, Cedar Springs

Avon Protection Services, Cadillac

Mississippi

Army Engineer Research and Development Center,
Vicksburg

Hyperion Technology Group, Inc., Tupelo

Kopis Mobile, LLC, Flowood

MAC, LLC, Bay Saint Louis

Missouri

MRIGlobal, Kansas City

Nevada

Remote Sensing Laboratory, Nye County

New Hampshire

Kollsman, Inc. / Elbit Systems of America, Merrimack

L-3 Warrior Sensor Systems, Insight Technology,
Londonderry

New Jersey

Army Armament Research, Development and
Engineering Center, Picatinny Arsenal

Signature Science, LLC, Egg Harbor
SRI International, Princeton

Transportation Security Laboratory, Egg Harbor

New Mexico

Energetic Materials Research and Testing Center,
Socorro

Sandia National Laboratories, Albuquerque

New York

Brookhaven National Laboratory, Upton
Cornell University, Ithaca

Entropix, LLC, Victor

Intertek Testing Services, Cortland

Lockheed Martin Mission Systems and Training,
Owego

Mastodon Design, LLC, Rochester
Med-Eng, LLC, Ogdensburg

PAR Government Systems Corporation, Rome

North Carolina

Applied Research Associates, Inc., Raleigh

Ohio

Battelle Memorial Institute, Columbus

Pennsylvania
Cornell Cookson, Mountain Top
Gentex Corporation, Simpson

University of Pennsylvania, Philadelphia

Rhode Island

Naval Undersea Warfare Center, Newport

Texas

Baker Engineering and Risk Consultants, Inc., San
Antonio

Cubic Defense Applications, Inc. - Intific, Austin
Elbit Systems of America, Fort Worth
International Personnel Protection, Inc., Austin

National Aeronautical Space Administration (NASA),
Houston

Southwest Research Institute, San Antonio
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Utah
Dugway Proving Ground, Dugway
Orbital ATK, Clearfield

Vermont
Deep Analytics, LLC, Montpelier

General Dynamics Ordnance and Tactical Systems,
Williston

Virginia

Applications Technology (AppTek), LLC, McLean
Battelle Memorial Institute, Arlington

BCF Solutions, Sterling

Blackbird Technologies, Inc., Herndon
Bode Cellmark Forensics, Inc., Lorton

Booz Allen Hamilton, Inc., McLean

CACl International, Inc., Sterling

CONTROP USA, Inc., Manassas

ECS Federal, LLC, Fairfax

Equinix, Inc., Reston

First Line Technologies, LLC, Chantilly
Ideal Innovations, Inc., Arlington
Information Systems Worldwide, Arlington
L-3 Technologies, Inc., Leesburg

Lockheed Martin Advanced Technology Laboratories,
Arlington

Lunarline, Arlington
ManTech International Corporation, Chantilly
Microbac Laboratories, Sterling

Naval Special Warfare Development Group, Virginia
Beach

Naval Surface Warfare Center, Carderock
Naval Surface Warfare Center, Dahlgren

Night Vision and Electronic Sensors Directorate, Ft.
Belvoir

Nobilis, Inc., Reston, VA

NuWave Solutions, McLean, VA

Osen-Hunter Innovative Technologies, Virginia Beach
Progeny Systems Corporation, Manassas

Raytheon Blackbird Technologies, Inc., Herndon
Resonate Learning Consultants, LLC, Reston

System of Systems Analytics, Inc., Fairfax

White Canvas Group, LLC, Alexandria

ZTI Solutions, Annandale

Wisconsin

BBI Detection, LLC, Madison

Australia

Defence Science and Technology Group, Canberra,
Australian Capital Territory

Defence Science and Technology Group, Fisherman’s
Bend, Melbourne, Victoria

Flinders University, Adelaide, South Australia

Queensland Fire and Rescue Service, Brisbane,
Queensland

Queensland University of Technology, Brisbane,
Queensland

Translational Research Institute Australia,
Woolloongabba, Queensland

University of Adelaide, Adelaide, South Australia
University of Melbourne, Parkville, Victoria

XTEC Limited, Adelaide, South Australia

Canada

AirBoss Defense, Acton Vale, Quebec
Public Health Agency Canada, Winnipeg
Public Safety Canada, Ottawa, Ontario

Royal Canadian Mounted Police, Regina,
Saskatchewan

Uncharted Software, Inc., Toronto, Ontario

Democratic Republic of the Congo

Institut National de Recherche Biomédicale,
Kinshasa
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Israel

CS3 Composite Solutions, Inc., Holon
Elbit Systems, Ltd., Yokneam

Genosmart, Modi’'in Makabim-Re’Ut
Israel Atomic Energy Commission, Tel Aviv
Israel Defense Forces

Israel Ministry of Defense, Tel Aviv

Israel Security Agency, Tel Aviv

Pearls of Wisdom Advanced Technologies, Ltd., Kefar
Netter

Prime Minister’s Office
Rafael Advanced Defense Systems, Ltd., Haifa

Tamar Explosives, Ltd., Tel Aviv

Netherlands

Netherlands Organisation for Applied Scientific
Research, The Hague

Singapore
Defence Science and Technology Agency

Ministry of Defence

Spain
SEADM, Valladolid
SEDET, Valladolid

United Kingdom

Avon Protection Systems, Inc., Melksham
BBI Detection, Porton Down

Cardiff University, Cardiff

Centre for the Protection of National Infrastructure,
London

Defence Science and Technology Laboratory, Fort
Halstead

Defence Science and Technology Laboratory, Porton
Down

Defence Science and Technology Laboratory,
Portsdown West

Department for Transport, London
Smiths Detection Watford Limited, Hertfordshire

University of Bristol, Bristol
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