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Improving Eye-gaze Mouse System Using Mouth
Open Detection and Pop Up Menu

Ju Yeong Byeon*, Keechul JungTT

ABSTRACT

An important factor in eye-tracking PC interface for general paralyzed patients is the implementation
of the mouse interface, for manipulating the GUI. With a successfully implemented mouse interface, users
can generate mouse events exactly at the point of their choosing. However, it is difficult to define this
interaction in the eye-tracking interface. This problem has been defined as the Midas touch problem
and has been a major focus of eye-tracking research. There have been many attempts to solve this
problem using blink, voice input, etc. However, it was not suitable for general paralyzed patients because
some of them cannot wink or speak. In this paper, we propose a mouth-pop-up, eye-tracking mouse
interface that solves the Midas touch problem as well as becoming a suitable interface for general
paralyzed patients using a common RGB camera. The interface presented in this paper implements a
mouse interface that detects the opening and closing of the mouth to activate a pop—up menu that the
user can select the mouse event. After implementation, a performance experiment was conducted. As

a result, we found that the number of malfunctions and the time to perform tasks were reduced compared

to the existing method.

Key words: HCI, Interface, Eye Gaze, Landmark Detection, Mouse, Midas Touch Problem, Assistive

Technology, Spinal Cord Injury.
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Fig. 1. Use case diagram for required feature that the
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Fig. 5. Flow chart for Mouth—popup system process.
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Table 1. The object selection experiment results

. Mouth- Dwell- Dwell-
Assessment item . .
popup | time(0.6) | time(1)
Time(sec) 3.13 3.97 459
False positive 0.10 0.83 0.55

Table 2, The click functionality experiment results

Fig. 9. The scroll functionality experiment,
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Table 3. The scroll functionality experiment results

. Mouth- Dwell- Dwell-
Assessment item . .
popup | time(0.6) | time(1)
Time(sec) 5.1 5.89 8.48
False positive 0.28 0.66 05
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