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Ergonomic Research on the Fine Positioning of
Gaze-Assisted Bubble Cursor

Ma Xiaoxing', Ge Liezhong’, Wang Li’, Wang Qijun’
(‘Department of Psychology, Zhejiang Sci-Tech University, Hangzhou, 310018)
(*Zhejiang University, Center for Psychological Sciences, Hangzhou, 310007 )

(*China Astronaut Research and Training Center, Laboratory of Human Factors Engineering, Beijing, 100094)

Abstract Most research for computer input considers eye gaze for pointing as an intuitive and promising interaction. The big obstacle for eye gaze as
pointing device is the low accuracy. To improve that, the current study proposed gaze-assisted bubble cursor as a more effective way combing a user’s
gaze with bubble cursor. And we carried out an empirical experiment to verify the effect of gaze-assisted bubble cursor (compared to the point cursor
and the bubble cursor).

In this paper, we reviewed the related work for eye gaze as pointing device and the pointing enhancement technology. Then, we presented gaze-
assisted bubble cursor, which took full advantage of bubble cursor’s effective width and avoided the visual disturbance, as shown in Fig.2. After that,
we described a controlled experiment. The experiment test-bed was developed in C# and the interface of experiment as shown in Fig.3. A SMI iViewX-
RED eye tracker (0.5° accuracy and 120Hz sampling rate) was used to gather gaze data. To make eye gaze more stable, an adaptive low-pass filtering
algorithm was used. The experiment employed a 3 x 3 mixed model design. The two manipulated variables were as follows: (a) For the cursor type:
point cursor, bubble cursor, and gaze-assisted bubble cursor; (b) For the target location: close range target in the vertical direction, close range target
in the horizontal direction, and long-range target in the horizontal direction. Sixty right-handed volunteers participated in the study (33 females and
27 males), and were randomly assigned to 3 levels of cursor type. For each group, participants were asked to finish 120 times of pointing task as soon
as possible on the premise of guaranteeing accuracy of target acquisition. With the accuracy, the task time and the task load index (NASA-TLX) were
recorded.

The mean and standard deviation under each condition and satisfaction evaluation were shown in Table 1 and Table 2. The ANOVA results
showed: (1) Gaze-assisted bubble cursor outperformed the point cursor on the performance (p < .001) and got lower temporal demand; (2) Gaze-
assisted bubble cursor was inferior to bubble cursor in the task time (p < .05) and got higher effort; (3)There were significant differences among the
different target location, and the target location had the greatest effect on gaze-assisted bubble cursor.

Based on the aforementioned results, it can be concluded that gaze-assisted bubble cursor gets higher accuracy indeed and get the same level of
the bubble cursor which is one of most promising techniques. Moreover, gaze is promising to bridge the gap between a user and a distant display which
traditional mouse input does not apply well especially for the disabled. In summary, these findings provide a new thought for the future research on
optimizing the gaze-assisted pointing technique.

Key words gaze-assisted pointing, bubble cursor, pointing augmented, fine positioning



