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Task Parameter Calculation for Rapid Reciprocal Movement task and Target Tracing task 

 

 
Supplementary Figure 1: Task parameters for RRM.  Left panel, hand trajectories of successive 

cycles. Movement reversals were defined as the points where participants made turns of 

movements (red cross marks). A full cycle was defined as the time when the hand passed the 

midline (dashed line) until the hand passed the midline in the same direction (i.e., reach out-and-

back-and-out). Middle panel, dwell time. Duration around movement reversal between the first 

time the speed decreases below 5% of the difference between speed minima and maxima of the 

preceding movement, and the first time it increases above 5% of the that for the following 

movement (yellow shaded area). Right panel, Harmonicity index. Index computed by the hand 

acceleration (a) reflecting the symmetry of hand motion around movement reversal, i.e., when 

the hand passed midline between the target (before movement reversal) and the hand returned to 

the midline (after movement reversal). If there is a single acceleration peak in this time window, 

i.e., an ideal rhythmic movement with sinusoidal speed profile, H = 1. If there are multiple 

acceleration peaks, H is calculated by the following equation:   

𝐻 = max⁡(
𝑎𝑚𝑖𝑛

𝑎𝑚𝑎𝑥
, 0) 

Plots generated in Matlab version R2020a, https://matlab.mathworks.com 

 



 

Supplementary Figure 2: Task Parameters for the Tracing Task. Upper row, hand trajectories in 

the target motion along the diagonal direction (left) and hand speed across four cycles (right). 

Lower row, hand trajectories in the target motion along the circle (left) and hand speed across 

four cycles (right). In the left panels, path length ratio is defined as the ratio of the distance 

travelled by the hand (black traces) in a trial and the distance travelled by the moving target 

(cyan traces). Target error was defined as mean distance between hand and moving target. In the 

right panels, target speed is indicated by blue lines, hand speed is indicated by black lines, speed 

maxima are indicated by blue triangles, and speed minima are indicated by red triangles. Min-

max speed difference is mean difference between pairs of adjacent speed minima and maxima, 

for all such pairs in a trial. SD of speed error is difference between hand and target speed (gray 

shaded areas). The initial 1000ms after target motion was initiated (both circle and line objects) 

and 200ms after reversals (line objects only) was excluded from the analyses (yellow shaded 

area).  Plots generated in Matlab version R2020a, https://matlab.mathworks.com 

 

 



 

 

 

Supplementary Figure 3: Test-retest reliability for RRM and TT. A, scatter plots of the 

relationship between four example parameters in Rapid Repeated Motion (cycle time, cycle time 

SD, variability of movement reversal, harmonicity index) with ICC values. Each data point 

represents the task parameter calculated for a single subject at test 1 and test 2.  B, scatter plots 

of the relationship between four example parameters in Target Tracking (SD of speed error, min-

max speed difference, normalized jerk index, path length ratio) with ICC values. Each data point 

represents the task parameter calculated for a single subject at test 1 and test 2. Plots generated in 

Matlab version R2020a, https://matlab.mathworks.com 

 




