Project Goal:
Develop a testbed for haptic control algorithms on a

John Deere model 47 backhoe Valve model
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Abstract

oower regulator The advent of a new generation of haptic input devices has opened up new possibilities for the ‘ A R
routin g circuts fluid power industry. Prewously,. extensive training and experience have be_en required before V 5 H HYDRAULIC CYLINDERS, NG, H &
someone can become an effective backhoe operator. It takes time to acquire a “feel” for the non- ‘ -
intuitive lever motions necessary to load a truck or dig a trench efficiently. Even more difficult is
the ability to sense the forces experienced between the bucket and the environment due to the
lack of force feedback.
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However, by replacing the manual controls with a haptic joystick, electrohydraulic valves, and Valve system identificatio
feedback sensors, three significant improvements result over the original system. First, kinematic SponSOrS
—r transformations are handled by a computer so that the operator thinks and works solely in Special thanks go out to the many generous
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L e Cartesian space. Second, forces experienced by the end-effector can be displayed to the user’s T T AL T = sponsors of this project:

power Su p p |y & 25-wire shielded pressure sensor cable

signaljunctions e e e hand via the active nature of the haptic interface. Third, controls can be physically separated
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B from the equipment and teleoperated if desired. § g , The John Deere Company
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o To prove this concept, a haptically operated backhoe has been developed for testing and saue'tia[;:;'&;;:?hoe
evaluating haptic control algorithms on hydraulic equipment. The master is the PHANToM 1.0
= battery haptic interface and the slave is a John Deere model 47 backhoe. Control is implemented with e R EH valves
host and target computers running Matlab/Simulink/xPC Target. Electrohydraulic valves, ' i , Balluff
pressure sensors, and custom cylinders with integrated position sensors have also been k B 3°°°[1 i position sensors
retrofitted to the backhoe. : : : Georgia Hydraulic Cylinders
b o _ _ _ _ cylinders
T SORSReN e qubed the Haptllcally Er)hanced Robo’Flc Excavator (HEnNRE), the resulting system is a platform Wika
| | — suitable for ongoing haptics-for-hydraulics research. oressure transducers
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