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Abstract The keyboard is a computer input device that represents the importance of efficiency and
convenience. As computer usage has increased in modern society, a variety of research on keyboard
layout has been conducted in many countries to increase keyboard efficiency and convenience together.
However, research related to Korean keyboard layouts has rarely been studied. Based on that fact, this
study optimizes a two-set Korean keyboard layout based on a genetic algorithm. For this purpose, we
define finger fatigue and use it as a fitness function of the genetic algorithm, with the optimal layout
improving fatigue by at least 5% compared to conventional layouts. In particular, the resulting fatigue
was lower than fatigue from using improved keyboards, considering the intuition and experience in
previous research. Interestingly, the optimal Korean layout has a pattern similar to the highly efficient
Colemak layout for English. These results demonstrate that our two-set Korean keyboard layout is
appropriately optimized, and thus contributes to increasing work efficiency and preventing
musculoskeletal problems.
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Table 1. Fatigue factors according to the finger used
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Index Middle Ring Little

1.0 1.0 1.5
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Table 2. Fatigue factors according to the finger
direction. (f3)

Same Hands
Little Index Other Hand
to Index to Little
Top to Bottom 1.2 1.5 1.2
Same Row 1.0 1.2 1.0
Bottom to Top 1.0 1.2 1.0
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Table 3. Fatigue factors according to the finger
combination (f))

Index Middle Ring Little
Index 2.0 1.0 1.2 1.0
Middl 1.0 2.0 1.5 1.2
Ring 1.2 1.5 2.0 1.5
Little 1.0 1.2 1.5 2.0
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Fig. 2. Comparison of 2-set Korean keyboard layouts

(a) Proposed layout (b) Standard layout (c) Kim Kuk layout (d) Guryong layout
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Fig. 4. Frequency comparison of key usage in 2-set Korean and English keyboard layouts
(a) Proposed layout (b) Standard layout (c) Colemak layout (d) QWERTY layout
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