


Robot Detail

Two Feet Long

One Foot Tall

Operates using 100 psi of
Compressed Air

6 Legs with 3DOF

18 Leg Joints

36 Pneumatic Actuators
36 Air Valves

18 Potentiometers

Protobot (prototype robot) Tethered to PC via /O
Board and Cable

Robot Parts Machined by ECE Machine Shop, Chuck Henderson,
Scott McDonald, Greg Cler and Billy McNeill



Insect Mechanics

Peraplaneta Americana - the
American Cockroach

Leg Segment and Body Dimensions
Angle of Leg Attachment

Pneumatic Actuators Selected
because of High Strength to
Weight Ratio

Proportions Propagated based
on Actuator Length

Angled Leg Planes of Insect
make Body Length Much
Shorter

Insect Modeling Data Provided by Jan Cocatre-Zigien, Biology Researcher,
Entomology Laboratory, Morrill Hall

Leg Design by John M. Hart, Research Engineer, Computer Vision and
Robotics Laboratory, Beckman Institute



(ipensdmn Sl
Ve il ot




~ Actuator Design Cont.

On/Off Air Valve Signal
has Fixed Width
Activation Pulse

Change Pulse Repetition
Rate to Change Amount of
Force Produced
Experimentation Showed
Ability to Change
Compliance Similar to an
Antagonistic Muscle Pair

Leg Compliance Demonstration by Larry Lu, ECE Graduate Student, Computer
Vision and Robotics Laboratory, Beckman Institute
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Electromechanical
Equivalents of Insect
Sensors
Potentiometers
Measure Joint Angles

Strain Gages Provide
Load Information
“Foot” Sensor
Provides Ground
Contact Information

Sensor Strips Detect
Obstacle Contact

Each Sensory System Implemented by an Undergraduate Student Group
from ECE’s Sr. Projects Laboratory or the Advanced Digital Systems
Laboratory
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Vision System

Studying Insect Visual Systems

Insects use Motion Cue Created by
Body Movement (“‘ego motion™)

Can Judge Distances of Objects by
Moving in a “Peering’’ Motion

Image provided by the I'TG Bugscope Project

3DOF CCD Camera Head
Color Forward View
Split Side View through Prism

Will be used to Implement
Visuomotor Behaviors

Initial research conducted by Tony Lewis, visiting Assistant Professor, UCLA in
collaboration with Prof. Ahuja (ECE) and Prof. Nelson (Biophysics & Comp. Bio.)

Camera Head design and construction by John M. Hart, (Elect. & Comp. Eng)






_Simulation

Dynamics Simulation

Provides Resources for Physical
Models of the Robot and Insect
Simulation of Biological or
Mechanical Sensors and Actuators
Develop Animated Behaviors and

Play them Back Through the
Robot

Animated Playback of Robot
Mission Data

Simulation Design and Software Coding by Jesse Reichler, CS Graduate
Student, Entomology Laboratory, Morrill Hall

Robot Actuator Modeling being done Barry Stout, ME Graduate Student




Application Areas

Current Utilization

Platform for Entomologists to Test
Their Theories of Locomotion Control

Experimental Testbed for Visuomotor
Behaviors

Future Applications

Rough Terrain Exploration
Hazardous Environment Surveying
Search and Rescue

Reconnaissance

Demining Operations
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