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An Experimental Study on Fatigue Measurement Using Flicker Fusion
and Auditory Methods
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Abstract

This experimental study on fatigue measurement attempted to grasp the unique characteristics of fatigue by
introducing the flicker test, a well-known visual test, and the two-tone acoustic fusion test, an auditory test based
on a new theory. Stress was induced using 20 minutes of continuous simple arithmetic. Fatigue was measured
(flicker and two-tone acoustic fusion values were measured) before and after stress. It was found that post-
stress flicker values decreased, whereas post-stress two-tone acoustic fusion values increased. Based on the
differences in flicker and the two-tone acoustic fusion values before and after workload, we classified the subjects
into 4 categories and examined fatigue characteristics. The results of categorical regression analysis showed
that subjective fatigue as a whole was related to fatigue in hand (arm) in categories I and II . In category I
subjective fatigue as a whole was related to mental fatigue (flicker and two-tone acoustic fusion values revealed
low fatigue resistance). In category IV subjective fatigue as a whole was related to eye and physical fatigue (flicker
and two-tone acoustic fusion values revealed high fatigue resistance). It was concluded that combined judgment
with both flicker and two-tone acoustic fusion values is useful.
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n=171
(ES=Cini (E3=TiEa AEEANHIR  AVEEAMETR O
ME = SD ME = SD p Value ME = SD R p Value
7y h—1fl (Hz) 349 = 42 341 = 41 0.000 073 = 232 -0.192 0.012
2 GRS (msec) 187 = 61 197 = 60 0.008 -1.02 = 499
*®2. BEMNEFESAKRESEFEZDORMR
A7 EIEHEE
p p Value
VFfli (+)AFfE (+) PR 0444 0.003
I (n=43) Kty 0436 0.003
F (W) 0309 0.043
H 0.200 0.199
VFfli (-)AFfE (+) f#y 0756 0.001
I (n=29) H 0420 0.023
AR 0414 0.026
F (k) 0350 0.063
VFfi (-)AFfE (-) f#y 0683 0.001
M (n=38) F (k) 0666 0.001
AR 0459 0.004
H 0.274 0.096
VFfi (+)AFfE (=) PR 0639 0.001
NV (n=61) H 0.506 0.001
A 0380 0.002
F (W) 0295 0.021

71 v 51—l (Visual Fusion) : VF
2 F @AMl (Auditory Fusion) @ AF

&3. BRIRSELAEBRFIERDORER
A7 33U AHNENRS R

EMERK R) FH HHEAL BAREL  p Value

VFfli (+)AFfE (+) 0.792 5380 T (i) 0.629 0.035
I (n=43) H 0.343 0.148
Ky 0.304 0.230

WARRY 0.238 0.501

VFfli (-)AFfE (+) 0.805 4602  KERRAY 0.696 0.040
I (n=29) F (h) 0.242 0575
ARENIS] 0.110 0.826

H 0.066 0.998

VFfli (-)AFf (-) 0.851 6210 T (ki) 0.389 0.048
M (n=38) Ui 0i) 0.389 0.090
[ARENIY] 0.248 0.387

H 0.194 0.241

VFfli (+)AFfE (-) 0.815 11.234 H 0.496 0.001
V (n=61) PRI 0453 0.002

Vi D] 0.133 0.600

T (ki) 0.104 0.645

719 » A —1{# (Visual Fusion) : VF
2 R4 (Auditory Fusion) : AF
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