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Supplementary Figure 1 illustrates the procedure of the goniometer setup for the right leg. 

The final locations of the goniometer sensors at the hip, knee, and ankle joints after the setup is 

shown in Figure 1A. At the beginning of each session (day), we attached all six goniometer sensors 

to custom 3D printed tools. The design of these tools was based on the dimensions of the 

goniometer sensors and anthropometric data of healthy adult individuals (i.e., average distance 

from the lateral malleolus of the fibula to the ground at standing position). Prior to placing the 

goniometer sensors onto the subjects’ left and right legs, we visually identified their hip and knee 

joint locations. To locate the hip joint position, we instructed the subjects to stand straight up and 

gradually lift one leg until the angle between their thigh and trunk was 90 degrees.  The joint center 

was identified by palpation, and the goniometer was attached after the subject returned to a 

standing position.    

Figures 1B), 1C), and 1D) show the placement of goniometers at the hip, knee, and ankle 

joint, respectively. Medical tape was used to secure the sensors in place. Finally, we recorded the 

distance from the sensors’ lower edges (i.e., hip and knee) to the ground, as illustrated in Figure 

1E) and 1F). These values were used to improve the consistency of placing the goniometer sensors 

in the following days. 
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Supplementary Figure 1: Example of goniometer sensor setup in this study. A) Location of goniometer 

sensors to measure right hip, knee, and ankle joint angles. B) to D) Custom 3D printed tools were used to place 

goniometer sensors at hip, knee, and ankle joint, respectively. E) and F) Distance from lower edge of goniometer 

sensors (hip and knee, respectively) to the ground were recorded to improve consistency for the experimental setup in 

the following days. 


