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A Proposal of Eye-Voice Method based on the Comparative
Analysis of Malfunctions on Pointer Click in Gaze
Interface for the Upper Limb Disabled

Joo Hyun Parki Mi Hyun Park“} Soon-Bum Lim"™"

ABSTRACT

Computers are the most common tool when using the Internet and utilizing a mouse to select and
execute objects. Eye tracking technology is welcomed as an alternative technology to help control
computers for users who cannot use their hands due to their disabilities. However, the pointer execution
method of the existing eye tracking technique causes many malfunctions. Therefore, in this paper, we
developed a gaze tracking interface that combines voice commands to solve the malfunction problem
when the upper limb disabled uses the existing gaze tracking technology to execute computer menus
and objects. Usability verification was conducted through comparative experiments regarding the
improvements of the malfunction. The upper limb disabled who are hand-impaired use eye tracking
technology to move the pointer and utilize the voice commands, such as, “okay” while browsing the
computer screen for instant clicks. As a result of the comparative experiments on the reduction of the
malfunction of pointer execution with the existing gaze interfaces, we verified that our system, Eye—Voice,
reduced the malfunction rate of pointer execution and is effective for the upper limb disabled to use.

Key words: Eye Tracking, Voice Command, The Upper Limb Disabilities, Pointer Control, Accessibility,
Device Accessibility
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Fig. 1. State Transition Diagram of Eye Tracking Based Pointer Control Interactions.
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Table 1. Average Experimental result of reducing malfunction of pointer execution
o Dwell-Time Interface Blink Interface Eye-Voice Interface
Difficulty Level - ; :
(Object Size) Number of Duration Number of Duration Number of Duration
Attempts (sec) Attempts (sec) Attempts (sec)
Low
(Large 3, Medium 3) 1.35 68.90 1.38 57.99 1.23 50.19
Medium 173 83.15 2,01 109.80 1.70 82.85
(Large 3, Small 3) ’ ’ ’ ’ ’ ’
High
(Medium 3, Small 3) 2.50 162.05 257 147.25 2.24 117.90
Overall Average 1.86 104.70 1.99 105.01 1.72 83.65
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Table 2, T—test result for comparison of attempts and execution time by interface (p{0.05)

T-test Eye-Voice VS Dwell-Time Eye-Voice VS Blink
Difficulty Level Number of Attempts Duration (sec) Number of Attempts Duration (sec)
Low 0.07 0.004 0.07
Medium 0.43 0.03 0.08
High 0.12 0.059 0.12
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