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Abstract In recent years, image processing technologies to support safe driving are extensively studied. Driver’s
head tracking is important for such applications as doze monitor, automatic adjustment of headrest, and driver’s
face recognition. However, it is very difficult to trace the driver’s head position due to noisy light condition inside
the car. For robust head tracking under such condition, we propose a technique to divide the driver’s image from
background with a near-infrared pulse lighting. Experimental results for driving in the night, the proposed technique
can trace a driver’s head position with a mean detection error of 3.78 cm.
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Fig.1 Projection of sphere in space.
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Fig.2 Top field and bottom field.
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Fig.4 Infrared camera image.
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Fig.5 Image I(z,y) obtained by Eq. 3.
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Fig.6 Image I'(z,y) obtained by Eq. 5.
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Table 1 Specification of infrared CMOS camera.

CIE 3¢ 640 x 480
B 90 B (xt5)
ZHBE A | 900nm ~ 1100nm
HHESHX | 7+ o2 (NTSC)
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Fig.7 Frame difference image F(z,y).
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Fig.8 Frame difference image Q(z,y) without background.
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Fig.9 Arrangement of infrared cameras and LEDs.
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Table 2 Parameters used in the experiment.

RS A—% | Thy | Thy | Ths
L1 6 6 6

% 3 TAMRHER
Table 3 Results of head detection.
FEER | THIRMHARZE [cm) | LEFH [ms/flame)]
REFE 3.78 42
ERFiE 8.62 36
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Fig.10 Modification of detection error by manual operation.
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Fig.11 Head detecion error with proposed technique.
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Fig.12 Head detecion error with conventional technique.

® 13 REFHEOKHE (BRHBRE : 3.78cm)
Fig.13 Example of head detection with proposed method. (De-

tection error: 3.78cm)
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Fig.14 Example of head detection with conventional method.
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