1 TG 2,7 55 N94- 26292

A Multitasking Behavioral Control System ‘/%Zjlg//
for the Robotic All-Terrain Lunar
Exploration Rover (RATLER)

Paul Klarer
Sandia National Laboratories
Albuquerque, New Mexico

269

PRECRDING PAGE BLANK NOT FILMED




A Multitasking Behavioral Control System
for the
Robotic All Terrain Lunar Exploration Rover (RATLER)

P. Klarer

Sandia National Laboratories
Advanced Vehicle Development Department
Robotic Vehicle Range
Albuquerque, New Mexico

Abstract

An approach for a robotic control system which implements so called ‘behavioral’ control within a
realtime multitasking architecture is proposed. The proposed system would attempt to
ameliorate some of the problems noted by some researchers when implementing subsumptive or
behavioral control systems, particularly with regard to multiple processor systems and realtime
operations. The architecture is designed to allow synchronous operations between various
behavior modules by taking advantage of a realtime multitasking system’s intertask
communications channels, and by implementing each behavior module and each interconnection
node as a stand-alone task. The potential advantages of this approach over those previously
described in the field are discussed. An implementation of the architecture is planned for a

prototype Robotic All Terrain Lunar Exploration Rover (RATLER) currently under development,
and is briefly described.
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PART 1i
Tour Presentations
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Automated Structural Assembly
Laboratory (ASAL)

Ralph Will
NASA Langley Research Center
Hampton, Virginia

A single robot arm constructs a 102 member planar truss with hexagonal
reflector panels autonomous.y. The arm travels on as X-Y carriage and the truss
is assembled on a rotating turntable. The truss hardware and end-effectors were
developed in-house. Technology efforts have included automated error recovery,
machine vision guidance, end-effector microprocessor control, path planning,

sequence planning, artificial intelligence, automated end-effector change-out, and
software design.
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Intravehicular Automation and Robotics

Kelly Willshire
NASA Langley Research Center
Hampton, Virginia

A full-scale mockup of Space Station Freedom’s Laboratory Module has been
built. A robotically controlled 7-DOF arm rides on a track for mobility in the
mockup. The purpose is to investigate how automation and robotics technology
can improve the productivity of SSF experiments, especially when astronauts are
absent. The facility will address protein crystal growth and furnace experiments
in 1993 and 1994.
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Flight Telerobotic Servicer Hydraulic
Manipulator Testbed (FTS HMTB) and
Vehicle Emulator System (VES)

Wallace Harrison and Robert L. Williams
NASA Langley Research Center
Hampton, Virginia

The FTS HMTB is the ground-based testbed for the FTS arm which will
be delivered to NASA JSC in June 1993. The HMTB and its control system
is identical to the flight arm, except that hydraulic actuation is required to lift
representative space payloads in 1-G.

The VES is a six-legged hydraulic Stewart platform mechanism which is used
to study disturbance compensation for external operations of space telerobotic
systems. The class of devices modeled is compound manipulators, such as
SPDM attached to the end of SSRMS, or a manipulator on a free-flying satellite.
Manipulator arms will be mounted to a load cell on top the platform. Based on
the inertial forces, an admittance model will drive the platform to emulate the
motion of compliant manipulator vehicles in space.
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Intelligent Systems Research
Laboratory (ISRL)

Robert L. Williams and Ed Hogge
NASA Langley Research Center
Hampton, Virginia

The ISRL has developed dual arm, shared control of sensor-rich telerobotic
systems. Several representative space tasks have been demonstrated over the
years. Simultaneous control is possible combining hand controller inputs, au-
tomatic position commands, machine vision guidance, force control, and laser
proximity control. Two standard PUMA arms have been used for some time, and
two redundant 8-axis arms are recent additions.
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