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Abstract The limitation of a human’s visual perception is considered to be 60 frames per second,
This study investigated the effects of fast update rates (above 60 fps) in terms of interaction accuracy.
Initial experiments showed that the interaction accuracy increased at rates faster than 60 fps. We
assumed that either or both of the following two situations would cause such an effect: the user could
recognize rendering rates faster than 60 fps, or the input processing rates were significant for the high
accuracy. To evaluate the significance of these events, we conducted a second and third experiment.
Although the display refresh rate was also fixed at 60 fps (by disabling the vertical sync), the rendered
image actually differed for 60 fps and 150 fps. This research shows that faster update rate is necessary
to achieve high interaction accuracy, and its limit is far over the usually considered 60 fps.
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Fig. 2 Experiment environment
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Table 2 one-way ANOVA (10, 60, 90, 120, 150FPS)

Source SS df MS F D
Between | 842852.2 210713.1 2.54 | 1.61E-10

Within 554579.4 | 55 10083.26

Total 1397432 | 59
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Table 3 one-way ANOVA (90, 120, 150FPS)

Source SS df MS F D
Between 178.758 2 89.379 | 3.285 0.88
Within 23053.24 33 698.583
Total 23232 35

3 4 t-774(60, 90FPS)
Table 4 t-test (60, 90FPS)

Group M SD df t P
60 130.232 | 62.298 22 2.074 0.002
90 59.93 31.591
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Table 5 Experimental condition
Factor Frames per Handling
second method
Input processing 60 (fixed) Set bgfore
rate starting
Image rendering 10, 60, 90, Set before
rate 120, 150 starting
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Table 6 one-way ANOVA (10, 60, 90, 120, 150FPS)
Source SS df MS F D
Between | 548645.3 4 137161.3 254 | 243E-12
Within 282179 55 5130.527

Total 830824.3 | 59
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Table 7 one-way ANOVA (90, 120, 150FPS)

Source SS df MS F P
Between 1475.707 2 737.853 | 3.285 | 0.367
Within 23578.59 33 714.503
Total 25054.29 35
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3 8 t-778(60, 90FPS)
Table 8 t-test (60, 90FPS)
Group M SD df t D
60 137.318 | 75916 22 2.074 0.005
90 66.508 | 23.979
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