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Abstract

With the advancements in VR technology and the widespread adoption of affordable devices, various applications
incorporating interactions in virtual environments have been developed, leading to an increase in text input scenarios in
these settings. Traditional virtual QWERTY keyboards provide a familiar key layout but pose challenges such as user
fatigue and high concentration demands due to the need to select small floating buttons using a controller. This study
proposes a novel virtual keyboard design that utilizes wrist rotation for text input and evaluates its usability by comparing
it with the conventional virtual QWERTY keyboard in terms of input speed, concentration, and fatigue. Experimental
results show that the proposed wrist-rotation-based text input requires less concentration and causes less fatigue than the
virtual QWERTY keyboard. However, the virtual QWERTY keyboard demonstrated faster input speeds.
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Table 1. Input time for virtual QWERTY keyboard

Word | Word | Word | Word | Word | Total

1 2 3 4 5 time

1 5.1 74 128 | 112 | 115 | 479
2 94 47 6.4 104 | 123 | 432
3 47 52 72 9.1 172 | 434
4 6.2 55 49 114 | 112 | 391
5 3.1 49 103 | 167 | 84 | 434
6 57 13.1 136 | 119 | 123 | 565
7 44 6.0 6.3 8.1 88 | 336
8 3.1 55 59 108 | 98 | 350
Avg. | 52 6.5 84 2 | 114 | 428

2 &F 3 7|8 I FIEES Y A2 A7
Table 2. Input time of wrist rotation-based virtual keyboard

Word | Word | Word | Word | Word | Total
1 2 3 4 5 Time

163 | 145 | 156 | 149 | 189 | 802

1

2 74 180 | 327 | 171 | 272 | 1024
3 164 | 103 | 185 | 146 | 197 | 794
4 27 | 150 | 206 | 284 | 248 | 1114
5 151 | 126 | 140 | 153 | 254 | 823
6 89 125 | 154 | 147 | 204 | 719
7 182 | 160 | 149 | 272 | 201 | 965
8 138 | 100 | 195 | 175 | 165 | 773

1

89 | 187 | 216 | 877

Avg. | 148 | 136
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Table 3. Survey results for virtual QWERTY keyboard

rggLiLrJeSd Fatigue Difficulty
1 4 4 3
2 3 3 2
3 4 4 4
4 4 2 3
5 5 4 2
6 2 3 3
7 4 2 4
8 4 3 2
Avg. 38 3.1 29
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Table 4. Survey results for wrist rotation-based virtual
keyboard
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