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This dissertation presents a marker-less based approach for estimating and tracking 3D
articulated human pose from an uncalibrated monocular image sequence. Unlike previ-
ous approaches, our proposed method does not require training or data set of 3D known
pose exemplars, nor does it require the assumption that at least one predefined segment
is parallel to the image plane or that most human parts are close to a plane parallel to
the image plane in every frame. Our work assumes a simpler assumption, for example,
the actor stands vertically parallel to the image plane and not all of his/her joinfs lie on
a plane parallel to the image plane in the first frame. The basic idea of our approach
is to reconstruct 3D relative human pose from 2D point correspondences. Firstly, 2D
joint points are accurately tracked by a new Quick Shift Belief Propagation (QSBP)
based approach which benefits from Quick Shift mode seeking. The joint points are
then used to reconstruct a set of 3D possible human poses using perspective concept
(due to non-uniqueness of solutions). From this set, the optimal solution is selected by
an efficient technique based on the concept of Multiple Hypothesis Tracking (MHT)
with a motion-smoothness function between consecutive frames. Moreover, feedback
information from 3D human pose is applied to alleviate several problems inherit in the
monocular approach e.g. self-occlusion and observation ambiguity problems. Addi-
tionally, a motion model based on feedback information and geometric constraint is
introduced for initializing state and (re)initializing state in case of tracking loss. The
performance of our proposed approach is characterized using both real and synthesized
image sequences and shows very good results. The accuracy, measured as an overall
distance from the ground truth, is compared with previous approaches.

Keywords: 3D Human Body Reconstruction / 2D Human Body Tracking /
Monocular Image Sequence / Perspective Model / Belief Propagation
/ Quick Shift / Multiple Hypothesis Tracking
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