22 THE UNIVERSITY
OF AUCKLAND

LIBRARIES AND LEARNING SERVICES

ResearchSpace@Auckland

Suggested Reference

Zhang, J., Hislop-Jambrich, J., & Besier, T. (2014). Comparison and refinement of
hip joint centre prediction methods on a large contemporary population. Poster
session presented at the meeting of World Congress of Biomechanics. Boston, MA,
USA.

Copyright
Items in ResearchSpace are protected by copyright, with all rights reserved, unless
otherwise indicated. Previously published items are made available in accordance

with the copyright policy of the publisher.

https://researchspace.auckland.ac.nz/docs/uoa-docs/rights.htm



https://researchspace.auckland.ac.nz/docs/uoa-docs/rights.htm
https://researchspace.auckland.ac.nz/

AUCKLAND
BIOENGINEERING INSTITUTE

THE UNIVERSITY OF AUCKLAND
NEW ZEALAND

N\

Comparison and Refinement of Hip Joint Centre Prediction Methods on a Large
Contemporary Population

Ju Zhangl, Jacqui Hislop-Jambrich2, Thor Besier!.

Te Whare Wananga o Tamaki Makaurau

1. Auckland Bioengineering Institute, The University of Auckland, Auckland, New Zealand
2. Clinical Applications Research Centre, Toshiba Medical, Sydney, AUSTRALIA

Hip joint centre (HJC) location is critical for accurate lower limb modelling. Methods by Tylkowski et al.?,
Bell et al.?, and Seidel et al.3 are used to predict the HIC from pelvic landmarks. Using a population of
159 CT-segmented pelvises, we assess the accuracy of these methods and refine their parameters.
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Figure 1: Three tested HIC prediction methods illustrated on a typical pelvis mesh. Green points show the required landmarks, blue
points show the predicted HIC, red points show the gold truth HJC. Method parameters are values a, b, and c.

METHODS

DATASET: LANDMARK MEASUREMENT: HJC PREDICTION:
159 post-mortem CT scans collected at 1. An atlas mesh was customised to each segmentation®. 1. Predict on all meshes using literature parameters.
the VIFM™; 2. Coordinates of landmarks in Fig.1 on each mesh 2. Re-calculate parameters based on all mesh HICs.
sex: 86 M, 73 F; recorded based on common atlas mesh coordinates. 3. Predict on all meshes using new parameters.
average age: 57+19; 3. Gold standard "mesh HIC” measured by fitting sphere to 4. Error calculated as Euclidean distance between predicted
western urban adult population. acetabulum of each mesh. and mesh HIC.
RESULTS
Parameters  Lit. (adult/M/F) New (adult/M/F) Parameters Lit. (adult/M/F) New (adult/M/F) Parameters Lit. (adult/M/F) New (adult/M/F)
a, 0.22/0.22/0.22 0.15/0.14/0.16 b, 0.22/0.22/0.22 0.15/0.14/0.16 C, 0.34/0.34/0.34 0.24/0.23/0.24
a, 0.30/0.31/0.29 0.36/0.35/0.37 b, 41/46/37 33/34/32 C, 0.79/0.79/0.79 0.89/0.89/0.88
a, 0.14/0.14/0.15 0.14/0.15/0.13 b, 16/17/15 29/28/31 C, 0.14/0.14/0.14 0.12/0.13/0.11
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Figure 2: Prediction errors using literature (Lit.) and refitted (New) parameters, grouped by sex and side.

CONCLUSIONS
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