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A pointing selection process is not atomic
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● What happens “during” pointing selection? 
● Can we use the pointer movement & user behavior during this 

time to characterize pointing performance & user experience? 

ANATOMY OF 3D POINTING

OUR MEASURES

EXPERIMENT FINDINGS

5 Techniques x 2 Target Sizes
36 participants, within-subject

14112 total trials collected

DESIGN IMPLICATIONS

3D pointing interactions should
● Improve tolerance for less “stable” pointing;
● Prioritize movement speed over pointing accuracy
● Prioritize latency over sensing accuracy
● Consider coordination among different modalities Higher measure value means more movement during pointing selection

* indicates “better” performance and experience

1) Our measures are correlated with task load, perceived exertion, 
and other usability measures

2) Speed has a larger effect 
on overall performance than 
accuracy
● Lower measure values (i.e., 

more “stable” pointing) ~ 
higher pointing accuracy

● Yet higher measure values 
(i.e. less “stable” pointing) ~ 
higher throughput

3) Higher tolerance for less “stable” pointing 
improves the pointing user experience

4) Modalities don’t work in 
isolation during 3D pointing
● Using alignment-adjusted 

endpoints improves 
pointing accuracy (91.8% to 
93.6%, 𝑝 < .01)

Throughput
Highest: Controller 
(M=2.49, SD=0.51) 
Lowest: Handray 
(M=1.34, SD=0.27)

Check out 
our paper!


