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Abstract

Optoelectronic motion capture systems are widely employed to measure the
movement of human joints. However, there can be a significant discrepancy
between the data obtained by a motion capture system (MCS) and the ac-
tual movement of underlying bony structures, which is attributed to soft tissue
artefact. In this paper, a computer-aided tracking and motion analysis with
ultrasound (CAT & MAUS) system with an augmented globally optimal regis-
tration algorithmn is presented to dynamically track the underlying bony struc-
ture during movement. The augmented registration part of CAT & MAUS was
validated with'a high system accuracy of 80 %. The Euclidean distance between
the marker-based bony landmark and the bony landmark tracked by CAT &
MAUS was calculated to quantify the measurement error of an MCS caused by
soft tissue artefact during movement. The average Euclidean distance between
thetarget bony landmark measured by each of the CAT & MAUS system and
the MCS alone varied from 8.32 min to 16.87 mm in gait. This indicates the dis-
crepancy between the MCS measured bony landmark and the actual underlying
bony landmark. Moreover, Procrustes analysis was applied to demonstrate that

CAT & MAUS rcduces the deformation of the body scgment shape modclled
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