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A Maneuver Interface Scheme of a Hydraulic Backhoe Manipulator

& 3 ¥, oles 2Elea, & F &
(Jungwon Yoon, Manurung Auralius, and Jong-Hwan Yoon)

Abstract: This paper presents an intuitive interface scheme for controlling a hydraulic backhoe, which is a piece of excavating
equipment consisting of a digging bucket on the end of a two-part articulated arm, and typically mounted and rotated on the back of a
tractor or front loader. The passive levers/joysticks for actuator operations of a hydraulic backhoe are replaced into electric joysticks
with a robotic controller, which will generate the end-effecter command trajectories of the backhoe through joystick rate control in
cylindrical coordinate. The developed backhoe with the hydraulic control system showed the maxim position error of 3 cm with
intuitive coordinate operations, which would be helpful for conveniently performing various excavating tasks with natural and

effective ways.
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Fig. 1. Common backhoe joystick configuration.
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Table 1. D-H parameters of small backhoe manipulator.

Link a; (m) o d; (m) 0
swing -0.045 90 0.236 01
boom 1.1 0 0 01

stick 0.62 0 0 01
bucket 0.331 0 0 01

F2.952%)7] 244%.
Table 2. Backhoe digging specifications.
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Fig. 3. Workspace of the backhoe excavator.
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Fig. 7. The electric-hydraulic system of the backhoe.
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