CYBERATV

|n the CyberScout project, we are developing mobile robotic technolo-

gies that will extend the sphere of awareness and mobility of small mili-
tary units while exploring issues of command and control, task decompo-
sition, multi-agent collaboration, efficient perception algorithms, and sen-
sor fusion. As one of the multiple platforms within CyberScout, we have
developed two Unmanned Ground Vehicles (UGVs) (named Lewis and
Clark, after the famous explorers) by retrofitting two Polaris all-terrain
vehicles (ATVs), automating their throttle, steering, braking, and gearing
functions and giving them computation for control, navigation, sensing,
and communication.

REesearcH THRuUSTS

“+ Vehicular control
+ Velocity control of an internal combustion engine
¢ Nonlinear (hysteretic) steering model for accurate locomation and
pointing

*+ Perception
+ Visual surveillance on a mobile platform
¢ Geolocation and tracking of people and vehicles
¢ Navigation using multiple visual cues

“ Distributed Agent-Based Collaboration
¢ Task decomposition
¢ Collaborative classification,
geolocation, and visual tracking
¢ Autonomous convoying

APPROACH

“+ Agents
¢ Agent-based control
¢ Agent-based active perception
¢ Distributed agent-based collaboration

s CyberARIES

¢ Provides the distributed agent-based
backbone

¢ Focuses on emergent-collaboration in an
Autonomous Reconnaissance and
Intelligent Exploration: System

¢ Provides scalability, robust fault-toler-
ance and graceful degradation as nodes
In a sensor network fail

Autonomous Convoying

Remote Operation with
Wearable Computer

“+ Neural Networks
¢ Computational efficiency in detection and classification
¢ Event learning and novel HCI for tasking and teaching

C oMMUNICATION

“+ Among mobile platforms and users: 915 MHz
DEC Roamabout wireless Ethernet

Mobile Distributed Reconnaissance
and Surveillance

CowmpuTiNG

“» PC/104 for mobility
¢ Multiple 350MHz Pentiumll processors for'perception

SENSORS

“+ NovAtel 20-cm resolution GPS using
differential base station

*»+ Five cameras with pan-and-tilt
¢ Two for navigation
¢ Three for perception

Generator and Hydraulics

AcCTUATION

*+ Hydraulic system to control steering,
braking and gearing

*+ R/C servo motor to control the throttle

*» 2.5 kW generator for auxiliary power

REevoTE
ControL DEevices

*+ Radio control joystick
*» Laptop PC via wireless Ethernet

*» Wearable computer via wireless Ethernet
Brake Actuator

PEoPLE
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*+» Between mobility and perception processors:
serial communications

** 915 MHz spread-spectrum radio modem to
receive GPS differential corrections
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