358

=4

Al
al

fol

22|zt of
H

igal
i

M 09

—

HOo - XiS8 - AIARIESE

(=] O
APE

o
A} =o0j

=2A M 12 #, M 4 3 2006. 4

chol

Nfo

MA

El
El

> I

Non-contact Electronic Joystick with a Hall Sensor for
Effective Tele-operation
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(Hong Chul Kim, Dae Hoon Kang, and Jang Myung Lee)

Abstract :

This paper demonstrates a new non-contact electronic joystick using single hall sensor which detects a horizontal

vector of the magnetic field. Furthermore, in this paper, it is mathematically modeled that nonlinear characteristics between the
output of hall sensor and the movement of joystick bar. The dynamic horizontal vector of magnetic flux is detected by the
hall sensor while a permanent magnet is rotated with the joystick bar, which has two dimension detecting area. Using the
nonlinear adjustment equations, the output signals of hall sensor have been linearized to give higher accuracy in the two
dimension movement. Finally, through the real experiments, it is showed that the single hall sensor structure mechanism is

superior to the dual sensor structure in sensing the two-dimensional motion without offset.

Keywords : magnetic field, hall sensor, least mean square method, nonlinear adjustment equation, joystick
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Fig. 1. Mechanical structure of the proposed joystick.
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Table 1. Mechanical design specification of joystick.
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Fig. 3. Experimental environment.
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Fig. 4. Experimental nonlinear curve.
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(a) Electronic control unit (b) Sensor module

(c) Mechanical structure of joystick
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Fig. 7. Structure of joystick system.
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(b)The rotary movement
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Fig. 10. The rotary movement of joystick.

(b) 45° directional movement
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Fig. 11. Diagonal movement of joystick.
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