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A Verification of Information Presentation Method During VDT
Work Using Near-infrared Spectroscopy (NIRS)

XUAN XUAN'' HIDEAKI KANAI™

In recent years, the opportunities to use VDT in daily life are increased due to the rapid advancement of information
technology. Therefor VDT work is also increased. People who complain of computer vision syndrome during VDT work are
rising. And it has been a social problem. Computer vision syndrome caused by the short distance between user and screen.
However, users always approach to the screen unconsciously. It is difficult to realize that by themselves. Therefore, in order to
maintain the visual distance, it is necessary to provide a presentation by others. To achieve the objective of viewing distance
maintained during the work, it is not only to make users recognize the notifications while their visual distance changed, it is also
necessary to maintain the focus on the work. Therefore, various information presentation methods for maintaining the distance
between eyes and display have been submitted in many studies. However, most of those methods are evaluated subjectively.
Recently, there are many studies about analyzing the human brain activities using NIRS. By measuring the concentration of
oxygenated hemoglobin in the blood of the human brain using near-infrared spectroscopy, it is possible to indicate the partial
activities of the brain. In this study, we will perform a comparative experiment to evaluate information presentation methods
using the objective indicator of the brain’s activities obtained through NIRS, in addition to the questionnaire and work
performance that was used in previous studies. In order to maintain the viewing distance, we verify the most appropriate
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information presentation method which is appreciated certainly and does not interfere with the work.
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Figure 1 Symptoms of Eye Due to VDT Work. (From [2])
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Figure 2 Appearance of interactive interface. (From [5])
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M 4 JebRZT 7 4 —WOT-220
Figure 4 Near-infrared Spectroscopy WOT-220.
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Figure 5  Channel Distribution(1ch is right , 22ch is left ).
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Figure 6  Blueprint of Task land Task 2.
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Figure 7 Blueprint of Task 3.
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Table 1 Score of Awareness by Questionnaire.

TREH1 | BRAEH2 | B S
SRR 41 32 29
[LIKE-$77AR 42 39 40
F T 46 42 44
E LR 43 45 42
2 HEE
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Table 2 Score of Interference by Questionnaire.

e | B2 | e
SCEERR 32 27 23
Wf R 34 33 36
AR 34 34 36
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FRRFIEITREOHSE RS E 213 L, BEENE 2
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Table 3 Score of Correction by Questionnaire.
PREL | B2 | BRE 3
R 30 24 20
{5 4 20 22 20
RN 43 42 41
FE0 LR 43 42 43
42 BEEHMER
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Table 4 Accuracy Rate of Performance in each task.
Tl | 2 | S 3

2k -oTk

R L 60% 60% 68%
SRR 62% 62% 70%
[LIKES7RN 54% 52% 50%
H AR 60% 58% 60%

E LR 60% 60% 66%
422 NIRS T—42 734
(1) M FIE
B L2, NIRS OF — X 55Hr&47 5. W FIRIEE 5

DFRTEITHD.
#* 5 NIRS 7— & D4 Hr FIIA
Table 5 Analysis Steps of Data from NIRS.
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1 *GT— 2 Ot (L4 x) HREIERA
2 KRN T — 2 DAV 2 ExitEa
3 T —# O z-score (FZHE) {k EXEE
4 B ZAk T z-score DI YR
5 757 &< R

o HET— ol
REBROFHLFIL 2.6 THEARTZL D, FHREICENT
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179.
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87772
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Figure 8 = Comparison Chart of All Channels.
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B9 [EIE 10-20 iEIC L D EMALER (12112 L)
Figure 9 Electrode Arrangement Diagram According to
International 10-20 System. (From [12])
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Figure 10 Concentration of oxygenated hemoglobin in Task 1

(Error bars indicate standard deviation).
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(Error bars indicate standard deviation).
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