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Introduction: Traditionally, sit-to-stand (STS) has been measured mainly using marker sets 

for standard gait analysis and a chair without armrest and backrest. In addition, the arms have 

often been instructed to be crossed in front of the chest to standardise the movement. This 

allows full marker visualisation throughout task performance but makes movement less 

natural. The aim of this study was to develop a movement-specific optical motion capture 

method for capturing the arm supported STS movement. This is important to measure a more 
real life movement. Data collection for the project will start in February 2018. 

Method: Eight optical high-speed cameras will be evenly distributed around a standard chair 

in locations where vision is blocked the least. A full body marker protocol will be used and the 
pelvis markers will be modified in three ways: 

1) A standard protocol with bilateral markers on anterior superior iliac spine (ASIS) and 
posterior superior iliac spine (PSIS). 

2) Markers bilateral on ASIS and PSIS and additional markers a bit lateral to the ASIS markers 

and bilateral on iliac crest. The marker protocol is based on the principle of creating an 

overdetermined system. Using this method it is more likely to have enough markers visible at 
all times to create the model of the segment. 

3) Markers bilateral on ASIS and PSIS and additional markers on a pin protruding from ASIS 

(Figure 1). This marker protocol is based on the principle of collinearity. The idea is to calculate 

the position of the ASIS marker based on the positions of two other markers from the marker 
pin. 

The marker protocols will be tested during STS using two chairs: One with armrest and 

backrest and one without armrest and backrest. The primary outcome measures are level of 
marker trajectory (for the pelvis markers) and the kinematics calculated. 

Results: The three marker protocols will be compared in relation to the outcome parameters. 

The first protocol is expected to lose track of the ASIS markers during the STS. This will lead 

to a low level of marker trajectory and thereby insufficient data to model the pelvis segment 

and calculate the kinematics of it. Both the second and third marker protocols are expected to 

result in a high level of marker trajectory that should be sufficient for modelling the pelvis 
segment. 

Conclusion: By comparing the three marker protocols recommendations can be made towards 

future research of the STS movement. The study is part of a project investigating stroke 

patients. These patients are at risk of falling when performing STS. Therefore, a method that 

can measure the kinematics properly can be the first step towards evaluating fall risk among 

stroke patients using optical motion capture.  



 
Figure 1: Marker pin created for use in marker protocol 3. 


