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[Abstract]

Users often endeavor to determine the optimal sensitivity through mouse click tests; however, this method is limited to
adjusting to the present settings and fails to ensure consistent comfort across different environments. This study introduces a novel
cursor-less methodology for mouse sensitivity testing, proposing an algorithm that adjusts mouse movements based solely on user
sensation in both two-dimensional (2D) and three-dimensional (3D) spaces. The implementation of the proposed system
demonstrated uniform outcomes, with a dots per inch (DPI) measurement of 1200 + 63 and an average individual correction factor
of +0.066 across a range of sensitivities. Nonetheless, some participants reported fluctuating values in initial trials with this
innovative method, and the lack of visual feedback on the test outcomes is acknowledged as a limitation that necessitates further
research. This approach aims to offer consistent and comfortable mouse sensitivity in various environments, transcending mere

adaptation to current sensitivity configurations.
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Comparison between Traditional Mouse Testing
and Cursor-less Mouse Testings

A: Existing mouse test adapting to the cursor

B: New mouse test utilizing senses without the cursor
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Fig. 2. 2D mouse test case and quantification process
A: Successful mouse input within range
B: Mouse input failure due to range and angle
differences
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Fig. 3. Vector angle quantification method in 3D
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A: Calculation of angles through the dot product
of 3D directional vectors
B: Calculation of sensitivity calibration ratio
through dot product values
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Table 1. 2D Calibration value results using cursor-less testing

DPI 800 1000 1200 1400 1600

Result 1.58 1.15 1.01 0.89 0.70
Correction

(DPI) 1270 1150 1212 1246 1120
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Table 2. 3D Calibration value results using cursor-less testing

DPI 800 1000 1200 1400 1600

Result 1.32 1.1 1.07 1.02 0.97
Correction

(DPI) 1056 1120 1284 1428 1552
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Fig. 5. Fig 4: Comparison after applying accuracy
improvement
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Table 3. Mean and standard deviation of calibration
values using a cursor-less test on participants

Conditions AVG SD Individual SD
Result 1.07 0.2691 0.066
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