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The goal of the two-year project, “Robust 3D Tracking of Human Head Based on
Invariance of Size,” is to locate people based on head detection and homographic
transformation. Not only can each camera in the monitored environment locate people
independently, the localization results of the multiple cameras can also be fused to achieve
more accurate localization. In the first year, a robust head detection method is developed to
obtain the center of human head in images. The result is then used by the proposed feature
point-based people localization scheme without complex calibration of cameras. The above
head detection is achieved by two algorithms based on (i) detection of hair/skin color and (ii)
identification of local maximum of a contour, respectively, both for a foreground region
segmented using the Gaussian mixture model. From the foreground regions, head candidates
are first found separately by (i) and (ii). Then, centers of head are found by integrating the two
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sets of head candidates, and are regarded as feature points in subsequent people localization.
The proposed localization scheme assumes that the height of a feature point is known a priori
so that the point location in the plane of the known height can be found by homographic
transformation and 3D geometry which only require camera locations. Experimental results
show that the proposed head detection is performed satisfactorily even for crowded scene.
However, the localization results are not always accurate enough due to errors in the
localization process. The errors may arise from radial distortion of cameras, inaccuracy
associated with manual measurement, and noises in the imaging process. In the second year,
we analyze these errors and use the analytic results to fuse multi-camera information so as to
reduce the localization error and improve system stability.
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