
• Shooting is a crucial skill and directly influence the team 
success

• Producing a swish shot (ball goes in the hoop without 
rebound or touching the rim) is a challenging task that 
demands delicate control of ball release which is preceded 
by the coordinated movements between upper and lower 
limbs. 

• Previous studies focus on finding optimal release 
parameters. However, it remains unknown what kind of 
body movements would support the optimal release 

Introduction

Purpose: Using continuous relative phase (CRP) to investigate 
the variation in upper-lower limb coordination during pre-
release phase between swish and miss shots from various 
distance. 

Hypotheses:. 1) The pattern of upper-lower limb coordination 
would differ between swish and missed shots at various 
distance.

2) An abrupt change in CRP patterns before ball release is 
expected if adjustments for optimal ball release occur.

Purposes and Hypothesis

Figure 1 Proximal (Knee-Elbow) [a] and Distal (Wrist-Ankle) [b] joint couplings, 
along with the Two-way repeated measure ANOVA SPM analysis to examine the 
effects of Shooting Distance (Main A), Shooting Accuracy (Main B), and their 
interaction (Interaction AB)

Figure 2 The variability of Proximal and Distal Coordination as a function of 
Shooting Distance and Accuracy
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• In contrast to our initial hypothesis, we did not find the 
pattern of upper-lower limb coordination at either proximal or 
distal joints to vary with shooting accuracy and distance.

• A similar strategy was used to coordinate upper and lower 
limb to shoot at any distance, and there was no distinctive 
coordination pattern for swish shots either.

• An abrupt change of CRP pattern consistently observed 
supported our hypothesis that an adjustment of upper-lower 
coordination prior to ball release was necessary for shooting.

• Swish shots required more adjustment of proximal 
coordination, and 3-point shots entailed more adjustment of 
distal coordination.

Discussion & Conclusion

Methods

• Six right-handed male subjects (6 males, age:26.8±10.4, 

Height = 178±6.5cm )

 

• Statistical Parametric Mapping (SPM) and the 2-way ANOVA 
model of SPM will be used to analyze the time series of CRP data.

• The standard deviations of CRP (CRPstd) will be used to quantify 

the between-trial variability of coordination patterns. 
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