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Robotic Systems

Jeff Jaster
Deputy Associate Director for Autonomous Systems

US Army TARDEC - Intelligent Ground Systems



RDECOM ) Robotics Life Cycle

Mission
Integrate, Explore, and Develop Robotics, Network and Control Components with a Focus on Customer
Driven Requirements to Provide Full System Solutions to the War Fighter

Demonstrators Military Relevant Test

Transition and Requirements
& Experimentation

Development
Future Force SMI
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Initial
| Capabilities
Document

Convoy Active Safety Technologies
War Fighter Experimentation #1

Integration Technology Development Lessons
Learned to Enable Early Technology Insertion

TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED.
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Hard On-Road Problems

Poor lane markings

Potholes Traffic signals WARFIGHTER FOCUSED.



RDE! ';9"’") Hard Off-Road Problems

PR

azards

Mud, ice, snow, gravel and
other traction problems

Tank traps
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Robotics Research Areas

Tactical behaviors

Safe Operations and 360° SA

Autonomous Control

Arm and Manipulator
Articulation

B Reformer
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RDECOM ) From Basic Research to

Advanced Development

Basic Research Applied Research Advanced Development
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HIMMSY Mounted
Remote Command

Adaptive Coordinated Control
of Intelligent Muti-Agent

Wearable
C dand = !
Teams MURI | Control Units - Thies ACO
Army Research Office _ 1 equipped Yamaha
Robotics CTA s Ao
Army Research Lab . Gov +
¢
Univ + Gov Univ + Gov el Ustsy
+ Industry Unmanned Autonomous
Collaborative Operations
Research

_ : Development & Engineering Centers
Science & Technology to Meet Soldier Needs
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Support for Current Operations

Man Transportable Robot Systems (MTRS) Upgrades

ok

TALON

Battery Upgrade“6-PACK” _ ) ' _
Wide Angle Remote View camera -increase run time by 2 hrs Head Aimed Remote Viewer
180 degrees x 360 degrees. for EOD robot

standard camera is: 54 degrees

Improving MTRS to Aid Soldier

*Dexterous manipulation
*Advanced control capabilities
*Extended time on station

Autonomous Grasping for
Talon Robot: Tool Retrieval

EOD Disrupter Integratlon
onto MTRS Robots

Pressure
feedback

Haptic Feedback for Talon

Robot Gripper WARFIGHTER FOCUSED.



RDECOM ) Support for Current Operations

Under-vehicle Inspections

Construction Engineering Robotic
Kit (CERK)

Convoy Active Safety Technologles

HTER FOCUSED.




R"Fﬂﬂm) LTG Lynch and Ill Corp Developments

Unmanned Systems Technology Transfer
Rapid, Precise, Supportable Technology Development
and Refinement to Meet Soldier’'s Needs.

» Sense of urgency

« Communicate the vision
« Empower action

» Create short-term wins
» Persistence

Autonomous Detection Vehicle (Husky)

— Capability for Supervised Autonomous Husky
Autonomous VOIED Defeat Robotic Capability

— Capability for Agnostic Autonomous Wheeled Vehicles
Convoy logistics

— Capability for Robotic Convoy Vehicles

Persistent Stare

— Capability for Autonomous ISR

Robotic Wingman

— Capability for any Tactical Vehicle to Become a UGV

LTG Lynch’s Vision: ONS/Requirements, Implementation Plan, Maximize

Modeling and Simulation
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Recent Warfighter Experiments

RWCA ATO

Near Autonomous Unmanned Systems
ATO Capstone

1?

Robotics

Collaboration ATO Capstone

Convoy Active Safety Technologies (CAST)
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Robotics CTA — Technology for Engineer Missions e
Near Autonomous Systems MAST CTA - Small “Creatures
for Urban Terrain”

Robotic Vehicle Safe Operations

Commandmé Control
of Robotic Entities

Air-Ground Collaboration

WARFIGHTER FOCUSED.
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Crewstation Advancements

PRESENT FUTURE

*Robotic control (mounted, dismounted) *Soldier monitoring and task assist

*Driving aids (Soldier assist) Intelligent ag_ents_
-Scalable, portable Interface *360 degree situational awareness

PAST

*Workload reduction
Embedded crewstation

WARFIGHTER FOCUSED.




_gg,;gam) Safe Operations of Unmanned systems for

Reconnaissance in Complex Environments

o  Safer operations of UGVSs in proximity to
pedestrians and vehicles

* Increase in vehicle autonomy to enable
less supervisory burden
* Increased UGV situational awareness

. Robust Soldier/robot and robot/robot
teaming behaviors

 Robust UGV performance in all
environments/conditions

»  Simulation of platform, payload and
algorithms in relevant operational
environment

TAROCEC

Perception & Control Technologies,
Tactical/Mission Behavior Technologies,
TRL=5

FY 2009 FY 2012

Perception & Control Technologies, Perception & Control Technologies,
Tactical/Mission Behavior Technologies, Tactical/Mission Behavior Technologies,
TRL=4 TRL=6

By WARFIGHTER FOCUSED.
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Improved Mobility and Operational
Performance through Autonomous

Technologies (IMOPAT) ATO

TARODCC

* Focus on closed-hatch operations, indirect
vision
» 360/90 degree local area awareness

* Improved mobility via non-LADAR and LADAR

Soldier Monitoring Advanced based solutions
& State Classification Crew Stations

Y. Nig, 7
A 2 pBM e,

AVA

Near-field Sensor Coverage
* Improved assessment and integration of
operator performance in real-time

* Increase situational awareness for all crew

members

Enhance, Integrate and Demonstrate

360/90 LSA/Assisted Mobility/Human

Dimension to Maximize Indirect Vision

360/90 LSA and Mobility Capabilities
(Secure Mobility)

FY 2009

Interface Crewstation

Integrate Threat Integrate High Warfighter Interface

Detection & Cueing Resolution Imager

LSA sensor system

. WARFIGHTER FOCUSED.
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Robotics Way Ahead — Current to Future

* Affordable common robotic kit * Multi-mission capable family
for manned/unmanned operations  of robotic platforms
of current force vehicles « Safe semi-autonomous
— Incremental insertion of safety operations in complex/dynamic

and automation capabilities environments

* Manned-unmanned and * Scaleable autonomy based
UAV-UGV collaboration for on terrain and mission
enhanced company operations understanding

* Open systems architecture and * Robotic security for maneuver
joint interoperability elements

Advanced Safety
Tfechnology Stream 5

Collision Avoidance (Steering)
Vehicle ~ Vehicle Communication
Steer-by-Wire
Vehide-to-Infrastructure Communication
Lane Keeping
Forward CuﬁT;Iurr Avoldance [Braking)
Driver Performance Monitor -
Lane Sensing/Warning
Active Roll Control
Farward Collltion Wa rnl:ng
Adaptive Cruize Control
Vision Enhancement
MNear Obstacle Detection
Electronic Stability Control
Adaptive Variable Effort Steering
Semi-Active Suspension
Traction Control
Anti-Lock Braking System
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Technology Driven - Warfighter Focused

* Focused on the Soldier
* Applying Today’s Technology for Immediate Results
* Developing Technology for the Future to provide U.S. Forces a Vital Edge

» Partnering with Others to Insure the Best Available Materiel for Our Troops
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Questions
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