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Abstract

In real-world applications, factors such as illumination variation, occlusion, and
poor image quality, etc. make head detection and\poseseStimation much more
challenging. In this paper, we propose a multi-level structured hybrid forest
(MSHF) for joint head detection and pose estimation. Our method extends the
hybrid framework of classification and regression forests by introducing multi-
level splitting functions and multisstructural features. Multi-level splitting func-
tions are used to construct trees in‘different layer of MSHF. Multi-structured
features are extracted from randomly selected image patches, which are either
head region or the background! The head contour is derived from these patches
using the signed/distance of the patch center to the head contour by MSHF re-
gression. The randemly selected sub-regions from the patches within the head
contour  areyused to develop the MSHF for head pose estimation in a coarse-
to-fine manner: The weighted neighbor structured aggregation integrates
yotes fromstrees to achieve an estimation of continuous pose angles. Experi-
ments_were conducted using public datasets and video streams. Compared to

thé state-of-the-art methods, MSHF achieved improved performance and great
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