Supplementary document A: Anatomical coordinate systems (ACSs) definition in the Strathclyde Functional Cluster Model (SFCM)
The definition of the pelvis ACS was slightly different between the SFCM and PiG. In the SFCM, the medial-lateral (Y) axis of the pelvis ACS was oriented from RASI pointing to LASI, the posterior-anterior (X) axis was perpendicular to the Y axis in plane with the midpoint of LPSI and RPSI markers and the proximal-distal (Z) axis was perpendicular to the other two axes.  For PiG, the X axis was defined perpendicular to the Y axis in plane with the RPSI. The most important modification in the SFCM was that the X axes of the femur and tibia ACSs were determined with the functional joint axes instead of using anatomical landmarks. The X axis of the foot ACS was defined from the HEE to the TOE marker (heights of L/RHEE and L/RTOE markers were set to equal during the static trial). The Y axis was perpendicular to the X axis in plane with functional ankle axis and Z axis was mutually perpendicular to the other two axes. The detailed information about ACSs in the SFCM can be found in Table 1. In the dynamic trials the ACSs were constructed first and used to calculate joint kinematics based on the joint coordinate system defined in Wu, Siegler et al. (2002). The sequence of rotations was flexion/extension angles about the medial-lateral axis of the proximal segment , inversion/eversion angles about the long axis of the distal segment , abduction/adduction angles about the floating axis mutually perpendicular to  and . Pelvis angles were calculated as Cardan angles between the pelvis ACS and global coordinate system using the rotation-obliquity-tilt sequence (Baker 2001).
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	Anatomical Coordinate System (ACS)
	Definition

	
	Pelvis 
	Origin: the midpoint of the RHJC and LHJC
Y axis: from RASI point to LASI
X axis: from midpoint of RPSI and LPSI to the midpoint of RASI and LASI
Z axis: perpendicular to both Y and X axes

	
	Femur 
	Origin: KJC
Z axis: oriented from KJC pointing to HJC
Y axis: knee axis of rotation 
X axis: perpendicular to both Y and Z axes

	
	Untorsioned Tibia 
	Origin: AJC
Z axis: oriented from AJC pointing to KJC
Y axis: same Y axis of femur coordinate system.
X axis: perpendicular to both Y and Z axes

	
	Tibia Torsion 
	Same with Untorsioned Tibia ACS expect:
Y axis: ankle axis of rotation.

	
	Foot 
	Origin: MT2 
Z axis: oriented from TOE pointing to HEE markers
Y axis: same Y axis of Tibia Torsion ACS.
X axis: perpendicular to both Y and Z axes.


HJC = Hip joint centre, KJC = Knee joint centre, AJC = Ankle joint centre, ASIS = Anterior superior iliac spine, PSIS = Posterior superior iliac spine, MT2 = Metatarsal 2, HEE = Heel.
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