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Development of a Fatigue Evaluation System by Saccades and Fixational Eye Movement

Takahide Otomo™1, Shinya Mochiduki*2, Yuko Hoshino™! and Mitsuho Yamada™!

Abstract - Advanced system such as face authentication or iris authentication has become available with familiar devices such as
smart phones. These are the benefits from advancements in information technology and the spread of high-performance image
processing cameras. Physical condition evaluation systems using face information have attracted attention from fields such as
medical care and driving support technology. Various studies of eye movements are reported that human eyes are affected by body
and mind condition. We developed an eye-movement-based fatigue evaluation system using an inexpensive gaze measurement

device for general-user. This paper presents results confirming the performance and practicality of the system that we developed.
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Fig.1 Image of measurement environment
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Table 2 Gazing point component
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D3 1648(80) 0.1914 25.91742
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Table 3 Number of blinks
RERE 1[EH 2[R 3EAH
A 2(2) 0(0) 0(0)
B 6(6) 6(6) 9(9)
C 1(0) 56(1) 21(1)
D 8(8) 9(10) 15(15)
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Table 4 Saccade component

15 —%
T—%2 | FEFEHE | AL |

e | e (ms) | #5k E VB (ms)

(deg)
Al 66 146.6 1.20 299.9
A2 39 86.6 1.97 342.0
A3 54 119.9 1.58 330.9
Bl 35 77.7 1.99 259.8
B2 49 108.8 1.40 282.0
B3 47 104.4 1.48 297.6
C1 50 111.0 1.63 297.6
C2 27 62.2 3.29 273.1
C3 76 171.0 1.47 302.0
D1 41 91.2 1.70 353.1
D2 43 95.5 2.74 355.3
D3 66 146.6 1.23 379.7
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Table.5 Comparison of self-evaluation and experimental
results
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A 2 1
B 3 3
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