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Development of a Velocity Ellipse Navigation Algorithm in Virtual
Environments Using Force Feedback

Yoon, LB.* and Chai, YH.**

ABSTRACT

In this paper. a 2 DOF haptic yawing joystick for usc as the navigation input device in virtual envi-
ronments is introduced. The haptic yawing joystick has 360° range for yawing motion and +100° for
pitching motion. The device can support weights of vp to 26N for x axis and LON for y axis with
10kHz of sampling rate. The size of the haptic yawing joystick is so small that it cun be assembled on
armrest of an arm chair and has relatively larger work space than other conventional 2 DOF joysticks.
For the haptic yawing joystick, an ¢llipse navigation algorithm using the user's velocity in the virtual
navigation is proposed. The cllipse represents the velocity of the user. According to the velocity of the
navigator, the ellipse size is supposed to be changed. Since the path width of navigation environments is
limited. the ellipse size is also limited. The ellipse navigation algorithm is tested in 2 dimensional vir-
weal cnvironments. The test results show that the average velocity of the navigation with the algorithm is
faster than the average navigation velocity without the algorithm.
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Fig. 1. The overall view of the system,
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Fig. 4. Virnal wall test.
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Table 1. Results of the navigation test
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