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Variation of facial temperature to 3D visual fatigue evoked
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Abstract

As the visual fatigue induced by 3D visual stimulation has raised some safety concerns in the industry, this
study aims to quantify the visual fatigue through the means of measuring the facial temperature changes. Facial
temperature was measured for one minute before and after watching a visual stimulus. Whether the visual fatigue
has occurred was measured through subjective evaluations and high cognitive tasks. The difference in the changes
that occurred after watching a 2D stimulus and a 3D stimulus was computed in order to associate the facial
temperature changes and the visual fatigue induced by watching 3D contents. The results showed significant
differences in the subjective evaluations and in the high cognitive tasks. Also, the ERP latency increased after
watching 3D stimuli. There were significant differences in the maximum value of the temperature at the forchead
and at the tip of the nose. A previous study showed that 3D visual fatigue activates the sympathetic nervous
system. Activation of the sympathetic nervous system is known to increase the heart rate as well as the blood flow
into the face through the carotid arteries system. When watching 2D or 3D stimuli, the sympathetic nervous system
activation dictates the blood flow, which then influences the facial temperature. This study is meaningful in that it
is one of the first investigations that looks into the possibility to measure 3D visual fatigue with thermal images.

Key words : 3D Visual fatigue, Thermal image camera, Facial temperature
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[Figure 1. A& FI&l =ME)
2.3. A% A= (Stimulation)
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© W 40inch LED 3D TV(UN40D6400, Samsung)E %
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Measuring physiological & psychological data

Before watching 20 & 3D

Comparison
o 2D vs 3D Viewing | (about Lhoun)
Analysis

Measuring those

After watching 2D & 3D

[Figure 2. 2D/3D A|E 2| A= ! HIOIH /=4 Y]

AE AL FFEAFANA K7D FH 2425 1
MNEAS) & 12 712 EAE 6 Hz =2 249 3
A AAOZ AN BAAFS AAEAS
71REE 58 AEske FEUE AAstA e Hdad
T(Park et al., 2013)ell A AAet= A= FA HS
[Figure 3]} 72t}

(600 pixel)

(800 pixel)

[Figure 3. EXAl= HIA| 3tEH]

2.4. H|0|E{ 2-Z!(Acquisition)
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[Figure 4.

d3sbd olwA HelE 32 FW(KCC: Korea
Communications Commission) % =2](CE: European
Organization for Testing & Certification, FCC: Federal
Communications Commission) ¢15& 2 G35l 7}
] 2HCX-320U, COX Co. Ltd)S A+-&3}ith G4 &
5 320 x 240, 60 Fps = S EASH A1H A3} &
2 ol 7 1Y =4 sk 54 s [Figure
419k 2t

2.5. H|O|E{ X 2|(Processing)

g 94 HolHe A9 744 23 E4stL
b dte A A i I AR tate] &
=8 FETh JdAe A T 2849 Al o
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2.6. H|O| E ‘E‘&ll(AnaIYSiS) Subjective evaluation + p<0s
2.000 ** P
7t AH el A1 A3 F Aol [Eq 119] 324+ -
AHgs) wstgS el 2Dt 3D AlZtTlE W H o .
Aolg vzasich 3 F‘ F'
_ A HZ A H A E V_‘_-
tﬂi}%}:: ( ] 0;5 ‘éé = ) o0 Visual Stress Eye Pain Body Pain Image Blurring Factors
[Eq 1 Aljg xn_-I/_?_ |_§-|'Eok g_/l” s Subjective factors E;ggg:::::::
) [Figure 6. 2D/3DZF =T} M4 Big|2F L]
A9 7&?%—3— SPSS 17.0K (SPSS an IBM Company)
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3.3. ERP latency
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F4, C3, C4, P3 ARAAM = fFoaE HolA
TH(F4: t=-.147, p=.884, C3: z=-1.154, p= 249, C4: ¢
=-1.486, p=.155, P3: z=-1.923, t=.054) F3, P4, Ol,
02 A-FAME FoxE HATKF3: z=-3.359, p=
001, P4: z=-3.821, p =000, Ol: r=-4.462, p=.000,
02: t=-3.525, p=.002).
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