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Abstract: For the SSVEP-BCI, an ergonomic study is carried out on the effects of stimulation interface element
size and spacing on recognition efficiency and user experience. In this experiment, the red squares are used as
the stimulation elements. The squares are located on the upper, lower, left and right positions. The independent
variables include two factors: size and spacing. Factor 1 (size) is the side length of the square, which is divided
into three levels: 100px, 150px, and 200px; Factor 2 (spacing) is the vertical /horizontal distance between the
element center and the interface center, which is divided into three levels: 200px/400px, 300px/600px, and
400px/800px. The dependent variables are the completion time and the number of failures of the tasks.
Subjective evaluation is carried out after the experiment. Based on ISO 9241 usability standard, Likert 7-point
scale is used to score the participants’ satisfaction of the interfaces. The results of the ergonomics experiment
show that the element size has a significant impact on the recognition efficiency, the stimulation element with
side length of 200px has the highest recognition efficiency, while the element spacing has no impact. The
subjective evaluation results show that element spacing has a significant impact on user satisfaction. The

compactness (200px/400px) or alienation (400px/800px) of stimulating elements will lead to the
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decline of satisfaction. The satisfaction of 300px/600px spacing level is the best, while the size has no impact.

From the perspective of design ergonomics, it is found that the size and spacing of stimulating interface

elements have an impact on the efficiency of SSVEP-BCI system and user satisfaction respectively. The

research conclusion has guiding and reference value for standardizing the design of SSVEP-BCI and improving

the efficiency of SSVEP-BCI system.
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