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Object Magnification and Voice Command in Gaze
Interface for the Upper Limb Disabled

Joo Hyun ParkT, Se-Ran Joﬁ,

ABSTRACT

A
Soon-Bum Lim

Eye tracking research for upper limb disabilities is showing an effect in the aspect of device control.
However, the reality is that it is not enough to perform web interaction with only eye tracking technology.
In the Eye-Voice interface, a previous study, in order to solve the problem that the existing gaze tracking
interfaces cause a malfunction of pointer execution, a gaze tracking interface supplemented with a voice

command was proposed. In addition, the reduction of the malfunction rate of the pointer was confirmed

through a comparison experiment with the existing interface. In this process, the difficulty of pointing
due to the small size of the execution object in the web environment was identified as another important
problem of malfunction. In this study, we propose an auto-magnification interface of objects so that people
with upper extremities can freely click web contents by improving the problem that it was difficult to
point and execute due to the high density of execution objects and their arrangements in web pages.

Key words: Eye Tracking, Auto Magnification of Objects, The Upper Limb Disabilities, Pointer Control,

Accessibility, Device Accessibility
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Fig. 1. Overall System Diagram,
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Table 1, Average Experimental result per Magnification

ratio,

Magnification Number of Execution
Ratio Attempts (times) | Time (sec.)
100% 1.74 69.30
120% 1.50 49.78
140% 1.33 38.02
160% 1.33 35.09

Execution time and number of attempts by object
Magpnification ratio

2.00

80.00
160

60.00
120

0.80 40.00

100% 120% 140% 160%

mmmm Number of Attempts === Duratiuon(s)

Fig. 4. Execution time and number of attempts by object
Magnification ratio,
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Table 2, Results according to the magnification ratio for each difficulty,

100% 120% 140% 160%
'T_aSk Number of | Execution | Number of | Execution | Number of | Execution | Number of | Execution
Difficulty | Attempts Time Attempts Time Attempts Time Attempts Time
(times) (sec.) (times) (sec.) (times) (sec.) (times) (sec.)
Low 1.70 65.42 1.29 44.84 116 32.53 1.28 31.08
Medium 1.70 67.63 1.65 53.74 1.50 39.15 1.34 35.57
High 1.81 74.86 155 50.76 131 42.40 1.36 38.61

Table 3, T—validation of the number of attempts and execution time between the magnification ratio of each execution

object size,
Task Difficulty Magnification ratio
100% 120% 140% 160%
100% 0.0003 0.000004 0.008
Low 120% 0.06 0.46
140% 0.22
160%
100% 120% 140% 160%
Number of 100% 0.38 0.06 0.003
Attempts Medium 120% 0.16 0.02
(times) 140% 0.03
160%
100% 120% 140% 160%
100% 0.04 0.001 0.007
High 120% 0.001 0.038
140% 0.3
160%
100% 120% 140% 160%
100% 0.0005 0.000001 0.000002
Low 120% 0.002 0.002
140% 0.3
160%
100% 120% 140% 160%
Execution 100% 0.01 0.00004 0.000003
Time Medium 120% 0.002 0.0001
(sec.) 140% 17
160%
100% 120% 140% 160%
100% 0.002 0.00007 0.00002
High 120% 0.04 0.01
140%
160%
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Fig. 5. Satisfaction graph by magnification ratio by task difficulty.
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