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Developing Head/Eye Tracking System and Sync Verification

250 MBI Yy WS
(Jeong Ho Kim, Dae Woo Lee, Se Jong Heo, Chan Gook Park, Kwang Yul Baek, and Hyo Choong Bang)

Abstract: This paper describes the development of integrated head and eye tracker system. Vision based head tracker is
performed and it has 7mm etror in 300mm translation. The epi-polar method and point matching are used for determining a
position of head and rotational degree. High brightness LEDs are installed on helmet and the installed pattern is very important
to match the points of stereo system. Eye tracker also uses LED for constant illumination. A Position of gazed object(3m
distance) is determined by pupil tracking and eye tracker has 1~5 pixel error. Integration of result data of each tracking system
is important. RS-232C communication is applied to integrated system and triggering signal is used for synchronization.
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Fig. 1. Gaze the pomt without moving eyeball(Up), gaze the point
without head rotation (Down).
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Fig. 2. Helmet, processor unit(PC), stereo camera, frame grabber
board(clockwise).
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Fig. 3. Feature point extraction using mask.
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Fig. 4. Choosing candidate points using epipolar line.
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Fig. 5. Result of stereo matching.
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Fig. 6. Triangular LED patterns.
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Table 1. Result of rotating motion.

Id &= kRl RMS 22K
5%s 5 0.0172
10'/s 10° 0.0545
20°/s 20° 0.0348
50°/s 50° 0.0588
50%/s 100° 0.1253
507/s 150° 0.0228
50°/s 200° 0.0329
2 9NeE R 2.
Table 2. Result of translating motion.
RMS 2 X*Hmm
100mm 0.7700
200mm 2.7832
300mm 7.5156
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Fig. 7. Configuration of eyetracker.
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Fig. 8. Function of dichroic filter.
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Fig. 9. State of pupil(lefi-normal, right-infrared).
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Fig. 10. Result of pupil tracking.
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Fig. 12. Configuration of integrated system.
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Fig. 13. Concept of error occurrence by time gap.
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Fig. 14. Synchronized system operation flow.
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Fig. 15. Verification software for thread sync.
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Fig. 16. Result of synchronized threading(up) and unsynchronized
threading(down).
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Fig. 17. Verification software for context switching delay.
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Fig. 18. Head/eyetracker integrated program.
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