


TATRC Agenda
• US Army Medical Research & Materiel Command (USAMRMC) Telemedicine & 

Advanced Technology Research Center (TATRC)  Overview

• Coordination with Combat Developers and OSD Robotics RDTE organizations.

• TATRC Robotics & Unmanned Systems  RDT&E efforts

• Battlefield Extraction Assist Robot (BEAR) Simulation and User Assessment 
Exercises at Fort Benning Maneuver Battle Lab

• Disruptive methodology for creating and validating Tactics, Techniques, and 
Procedures (TTPs) for subsequent development of  Operational Capabilities 
Documentation and Technical Design Requirements.  











TATRC USAMRMC Robotics R&D Strategy
• Develop technologies that contribute to long term Autonomous 

Combat Casualty Care vision.
• Work with Combat Developers to formulate capability needs & JCIDS 

(Joint Capabilities Integration and Development System) documentation.
• Collaborate with Army and DoD Organizations.

– US Army Tank Automotive Research Development & Engineering Center  (TARDEC)  -
Tactical Amphibious Ground System (TAGS) and BEAR

– Infantry Center Soldier Battle Lab - BEAR
– US Army Aviation Missile Research Development & Engineering Command, 

(AMRDEC),  US Navy Space and Warfare Systems Center ( SPAWAR) , and Army 
Research Lab (ARL) - Combat Medic Unmanned Air System (UAS)

– Army Research Lab (ARL)  (ODU & UWB SBIRS and BIRRRD Congressional)
– DARPA - Trauma Pod & Nightingale

• Leverage DOD Science & Technology funding programs including:
– Small Business Innovative Research & Technology Transfer Programs (SBIRs

and STTRs) 
– Congressional  Directed Research Programs.

• Transition combat casualty care robotics efforts to
– Robotics Joint Program Office (JSJPO)
– Army Future Combat Systems Program (FCS)
– Joint & Advanced Capability Technology Demonstrations,  e.g.:

• Joint Medical Distance Support and Evacuation (JMDSE)
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Dec 06 Biomedical 
TARA Report

to DDRE requested 
RDTE POM line 

for Medical Robotics
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UAS Systems UGV Systems

Autonomous CASEVAC &
Enroute care System (ACES)

Battlefield Casualty
Extraction Robot 
(BCER)

Combat Medic UAS 
System for Resupply 
& Evacuation 

Technologies

Battlefield Extraction Assist Robot 

Robotic Extraction, Evacuation & Enroute Combat Casualty Care (RE3C3)

Trauma Pod 

Robotic Force Health Protection Payloads for UGVs

Robotic Unmanned Force Health Protection & Combat 
Casualty Care Systems and Supporting Technologies
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Maritime Forces 2030
Free Form Medical Deterrent System

• MF2030 advanced battlefield 
transport will make use of 
unmanned autonomous Vehicles

• Advanced life support systems 
such as the Army’s LSTAT will 
improve enroute care

• Telemedicine, including robotics-
enhanced surgery, will serve as a 
force multiplier

TRADOC PAM 525-66
Future Operating Capability 09-06

Global Casualty Care Management & Evacuation

Future Soldiers will utilize unmanned vehicles, robotics and 
standoff equipment to recover wounded and injured 
Soldiers from high-risk areas, with minimal exposure:

– Recover wounded Soldiers
– Facilitate immediate evacuation & transport…
– Automated… servo-controlled Sensor/Actuator systems 

for life support
– Advanced storage systems and transportation devices…

Public Law 109-364 SEC 941 – Enacted 17 Oct 06
John Warner National Defense Authorization Act for Fiscal Year 2007

The Secretary of Defense shall develop a policy, to be applicable throughout the department of defense, on 
research, development, test and evaluation, procurement, and operation of unmanned systems.

• An identification of mission and mission requirements, including mission requirements for the military 
departments and joint mission requirements, for which unmanned systems may replace manned systems.

• A preference for unmanned systems in acquisition programs for new systems, including a requirement under 
any such program for the development of a manned system for a certification that an unmanned system is 
incapable of meeting program requirements.

• The integration of unmanned and manned systems to enhance support of missions identified in paragraph (1)…

USAMRMC Combat Casualty Care Robotic projects included in 
OSD FY07 Unmanned Systems Roadmap

Capability Gaps & Requirements
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TATRC DARPA 2005 “Nightingale” Study
Bottom Line: SPAWAR determined feasibility,

but DARPA Director decided it was not ‘DARPA hard’

David Rousseau, USN SPAWAR Systems Ctr, San Diego
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UAS -Combat Medic Collaboration 
for Resupply & Evacuation SBIR

To design, develop and demonstrate enabling technologies for delivery 
of critical medical supplies and Life Support For Trauma and Transport 
(LSTAT) Systems by UAS to combat medics for treatment, stabilization 
and subsequent evacuation of combat Casualties from hostile 
situations. The key research foci of this SBIR Topic are advanced 
technologies for: 

• Autonomous UAS Take-off, Landing, and Navigation In Urban 
and Wooded Terrain

• Collaboration and Coordination Between Medics and UAS 
Ground Crew to effect safe and timely delivery of medical supplies 
and LSTAT systems so appropriate first responder care and 
evacuation can be performed during the so called “Golden Hour” of 
combat casualty care



TATRC

Status

• SBIR Phase I Complete (5 companies) –
Sep 07

• SBIR Phase II Downselect by OSD 
DDR&E Complete (2 companies) – Oct 07

• SBIR Phase II Started – Feb 08
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Dragonfly Pictures
Solution: Complete Pathway to an Autonomous,
Mission Capable, Tandem Rotor Aircraft
Capable of Carrying Designated Payloads
Internally

Phase II Flight Demonstration: DP-5XT Developmental UAV w/Sufficient Payload

• Proposes Using Own Aircraft (DP-6, DP-5X) to Demonstrate Autonomous Flight,
Collision Avoidance, & Autonomous Landing (risk reduction)

• Most Practical Near-Term Landing Site Designation Approach with Least Risk
• JAUS & STANAG 4586 Compliant
• Leveraging External & IRD Funding including ARL FY2008 BIRRRD (Beneficial 

Infrastructure for Rotorcraft Risk Reduction Demonstrations) Congressional.



TATRC Dragonfly Pictures Aircraft
DP-6 Whisper: (DPI commercial UAV) Phase II 
Autonomy demo

DP-5X Wasp: (DPI original class III 
DARPA/FCS UAV) Phase II medical 
payload & autonomy demo

DP-5XT MedEvac: (Objective configuration; 
design only based on FCS Class III)

DP-5XT MedEvac Characteristics
• Gross Weight = 2310 lb
• Empty Weight = 1040 lb
• Useful Load = 1270 lb
• Fuel Weight ( 200 n-mile) = 235 lb
• NAV/COMMS Payload = 35.33 lb
• Combat Medic Payload = 1000 lb
• HP max = 525
• MEDEVAC Tandem Dimensions:

– Rotor Diameter = 14 ft
– Length Fuselage = 11.3 ft
– Height = 7.0 ft
– Width Fuselage – 5.0 ft
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Piasecki Aircraft

Phase II Flight Demonstration: Boeing Unmanned Little Bird UAV* w/Sufficient Payload

Solution: Very Impressive 
Autonomous Landing Site Selection 
& Landing Technology Based on 
Carnegie Mellon & Drexel 
University Work

• Phased Approach Employing Proven UAV & Man-Rated Version of that 
Aircraft Followed By The Development of a Unique Four-Engine, Ducted Fan 
UAV

* Same UAV Platform as Targeted MCWL LOE 5 Platform
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TATRC Challenges
Technology
• Autonomy
• Adequate actuator motors and/or segmented precision hydraulics
• Secure Broadband Communications
• Power
• Standards  (e.g. STANAG 4586 and JAUS)
• Noise suppression
• Safety and comfort

Casualty Extraction
• Casualty Location
• Casualty movement and stabilization

– Current technology requires self-loading or buddy loading of casualties
– Insufficient for isolated casualties who are unconscious or too gravely wounded to move themselves
– Danger of inflicting additional injury if broken and/or partially amputated limbs are not properly stabilized prior to 

movement
• Speed of operations
• Providing “human touch” to calm and reassure casualties
Enroute Care
• Medical knowledge to guide robotic assessment and selection of appropriate treatment options

– Identification of appropriate prognostic and diagnostic markers for trauma
– Modeling of human response to trauma and therapeutic interventions

• Advanced imaging and anatomic modeling to appropriately direct physical interventions
Capabilities Needs Documentation & Doctrine
• Policies & Doctrine:

– 2005 AMEDD C&S policy memo on unmanned CASEVAC
• Joint Capabilities Integration & Development System (JCIDS) documentation
• POM Funding;  e.g. Dec 2006 ASBREM/TARA Recommendation
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Robotic Combat Casualty Care
Extraction & Evacuation S&T Programs

U.S. Army Medical Research and Materiel Command
Telemedicine & Advanced Technology Research Center

Cutting Edge Medical Technology

Points of Contact:
Gary R. Gilbert, USAMRMC TATRC                       gilbert@tatrc.org
LTC Andrew O’brien, DCDD, AMEDD C&S        andrew.obrien@us.army.mil
Troy Turner, USAMRMC TATRC                            turner@tatrc.org
Sylvain Cardin, USAMRMC TATRC                        cardin@tatrc.org
Juanita Grimsley, USAMRMC TATRC                    grimsley@tatrc.org
Mike Beebe, USAMRMC TATRC                              beebe@tatrc.org
Robert J. Watts, USATARDEC                                  bob.watts@us.army.mil
Mr. Michael K. Beebe                                            beebe@tatrc.org
James S. McGee,  USAARL                                         james.mcghee@us.army.mil
Mr. David Rousseau, SPAWAR                                      david.rousseau@navy.mil

LETHALITY BRANCHMobility Branch      
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