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We propose a multi-camera-based gaze tracking system that provides a wide observation
area. In previous studies, gaze tracking system using single camera exits the limitation re-
garding face orientation. In our system, Each fqacial feature and eye region image can be
observed by different cameras, and in contrast to stereo-based systems, no shared observations
are required. This feature relaxes the geometrical constraints in terms of head orientation and
camera viewpoints and realizes wide availability of gaze tracking with a small number of sen-
sors(cameras). In experiments, we confirmed that our implemented system can track head
rotation of 120° with two cameras 120° apart. The gaze estimation errors are less than 8° in
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average.
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(A) Purkinje image based system
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(B) Single Camera System
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(C) Single Camera System (D) Proposed System
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Fig.1 Difference of measurement distance and orientation
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Fig.2 Example of gaze estimation with the proposed

method
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Fig.4 Examples of eye region extraction
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Fig.5 Examples of iris extraction
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Fig.6 Experimental environment
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Fig. 7 Results of head tracking
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Table 1 Gaze estimation errors (average)

oooo [°] | oooo [°] | oooo [°]
0 3.3 6.2
25 7.2 6.9
35 10.1 9.5

oooo 6.9 7.5
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Fig.8 Results of gaze estimation
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(A) Many-camera system with
full face observations

(B) Small number of cameras that
allow mosaic observations
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Fig.9 Example application of the proposed gaze
estimation method
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