B

=

i BRI 2L T B 81

w“

WX

T Ue] A4 JleE o] 43 d= EFF AxH
g

s 1

A7

Head Tracker System Using Two Infrared Cameras
Seok Ki Hong* and Chan Gook Park**

ABSTRACT

In this paper, an experimental optical head tracker system is designed and
constructed. The system is composed of the infrared LEDs and two infrared CCD
cameras to filter out the interference of another light in the limited environment like
the cockpit. Then the optical head tracker algorithm is designed by using the feature
detection algorithm and the 3D motion estimation algorithm. The feature detection
algorithm, used to obtain the 2D position coordinates of the features on the image
plane, is implemented by using the thresholding and the masking techniques. The 3D
motion estimation algorithm which estimates the motion of a pilot's head is
implemented by using the extended Kalman filter (EKF). Also, we used the precise
rate table to verify the performance of the experimental optical head tracker system
and compared the rotational performance of this system with the inertial sensor.
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Fig. 1. Experimental head tracker system
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Table 1. Result of the rotational accuracy

Case RMS Error|°]
No. Rate | Angle Optical Inertial
[°/s] | [°] | One | Stereo
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3 20 20 0.6982 | 0.2318 | 0.3485
4 50 50 2.7445 | 0.1101 0.4566
5 50 100 | 0.2021 | 0.2556 | 0.9401
6 50 150 | 5.4541 | 0.1842 1.3783
7 50 200 | 0.3070 | 0.1049 | 2.1220
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Table 2. Linearity error & scale factor error

Linearity Error

Scale Factor Error

Optical < 8%
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Inertial < 3%
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No. Distance[mm] RMS Error
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