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Abstract

Visual display terminas (VDTs) can be
used to store and transmitted visual
information, thus VDTs have become

94 & 07 * 317p

inevitable interface in offices and industrial
workplaces. However, VDTs overused have
brought with them numerous healthy disorders
by overused. In these disorders that visual
fatigue and musculoskeletal disorders were
the most pronounced and prevalent complaints
after prolonged working.

The current study designed an
experiment to evaluate a dynamic visual
information processing task designed to
investigate an operator's visual fatigue and
information processing load as measured by
critica fusion flicker frequency,
accommodation  power, visual  acuity,
subjective rating of visua fatigue, and
reaction time. These data were collected to
observe the impacts of these important task
factors to the human dynamic information
processing load and visua fatigue.

The results reveded that speed stress
(target rate and scanning rate) and
environmental stress (viewing distance, task
time and monitor type) had a significant effect
on the visual fatigue. The monitor type was
found to have a significant effect on the
reaction time, hit rate and subjective rating of
(1) my eyesfed tired and (2) eye dry, irritated
or burning.

Keyword: VDT, Dynamic information
processing, Visual fatigue
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bt VDT b R & R i2 6 JE AN & R B4R
Regtk¥ - £ VDT 9 ¥ 5P > FEA
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8 TAE > Bl ey EHIAMEE  BIEA
BRERSMGAEE BERTH BB

THG > EHASEBRIKABLIREIN - R > H
e abdkakey) VDT 15 % > hEAB#2/R
FEFRENEZERERIAFN S R B
M5 By iR LA MR 0 B E AR IR AT B HE >
5] B 514 P 4 45 09 3R 8, 0 B R 04935 18 KB AT
FEHMERNRE > BERFMERAETHR
JE o AR o RAEFIEE AT RE
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HAMEABFBEOREBRETRA BA
AP s A KB ey ki VDT BdE48 2 F Af
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¥R R R B AN R R F S é’J(Chl

& Lin > 1998) - Dainoff et a. (1981) 43t
mAE VDT ¥ ANBARBR S EMER

N1 R RBET DY EAB R TAA
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Kanaya (1990) % &4 1F A B ¥ VDT
AL —BEZRR LR ATLEITH

2R VDT #B4EAB > LJAKREB— 8 ER
RERBTOHELRIUTERREMRE ¥
VDT RITREH e FEAB R BERIR
RE)TAF @8R ) - Thumet al. (1995) 35
Bafe k) ARRIERFR] AT E A Z ST
TR B LR 1 ey RE A —Feh o RJE
B e MR B S 8 EmAIREE T H
3¢ E @ &) B 4% R JE (positive self-reported
emotional states) B4 R B8 £ 5 RJIE B
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REASHEBZZHR THRERGRIKES



RE D B ERBRRNEILELRIE -
b BB RAR RV ERRKEG R AN E
ZRF MBS ERE AR LMHEER
B BRI A S o

Nicholson (1962) #% 3+ 6 18 45k 2 3.3k
B (rBp&E£#» 1.0-12-14-16>18:20
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T P A AR B AR S0 60% 0 BLKE E R % 2
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(1981) EATAR-FEMIF ¥ RIREEHAF ¥
% £ 65 pag ey R EHAEE F 0 BAR
W% E) ik B A 0.4Hz (48 g BT A 2.5
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M T I% 5 Thackray et al. (1979) 51 242
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A2 - Chi & Lin (1998)%# % = 4 € B 1F ¥
(monitoring - reading & tracking task) #f 4%, &
BRZNZE IR 7T REERTR TN
F ok o &I K &b B E B A
(accommodation power) ~ R A (visud
acuity) ~ s 7L & 42 (pupil diameter) ~ P9 g @k
4B 1& (critical fusion frequency ; CFF) ~ 8%
A% %51k & (eye movement velocity) ~ 7,5 &
% £ ¥ 3F Lk (subjective rating of visuad
fatigue) ~ T 1k 4 24 (task performance) ; # %
HBRBER FHARERRBAYERIEE
RAFREGRE &R RGA TR

%0 RERS EEFLS BH KRS0
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S~ AR BB kRS Bl M BRE
(sensitivity) &3k 2 38 Ju s ZFEIE X & E B
RANBERRBFEMRANRBRE LR
ZER -

AR R Ty &R B
41 Foa— * RERINHADR S BAEE S

L ER A
411 %3%%
AERBEIOMQR B 8L)2RE 4L
AR BLAXAEEESHRAANEL 08
UE ZREFHFE 204 Ko A 20
~21 % -
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Instrument - 3] # 1% &4 P9 So Bk A B A8 R 3R AR
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12023A) ~ TOPCON /5] # 3% #4947 77 813k 4%
(vision tester » A 3% : ACP-8) ~ Toyo Physica
o\ 3) #0431 252 (VDT near-point tester > #
3% : TOMEY NP-200) P ¢ a4 B 18 8] 3K 4%
1% R S E B3R 2 P b k4 B & (CFF) »
BArd Hz RABIBE 82 RE 0070
7102201502 - FH X & 5 BRI
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AEBReEEHEA MR Chi & Lin
(2003) w4 & B0 sAAE e 5 238 AR ¥ RER3E
BRBANETNELAREHGH LT NRA
BT RRERSNHE - REHPATIE R
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ZHF%F (& factorlal design within
subject design) & &
4.1.4 % A2
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subject design) g & o
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FrR#rE44R 0 &4 © A J (visud
acuity) ~ P§ & Bk 4 B 14 (critica fusion
flicker) ~ 7k & % 3 & At /1 (accommodeation
power) ~ K& B F4] (reaction time)Fu 4y # % (hit
rale) E ATz &9 FIgEf£ER > wk 1 AF
e mEAR—ERET AN - HARESEA
Fok SREGA D AR ) EARRR S BB 2 A4S
B BEREBHABRTRAIZ -  XRAFRER S
X B3 e (subjective rating of visual
fatigue) W& RN T > XTRETRERE
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(Fi9=99.24, p<00l #u F(l,g)—18.89,
p<0.01) ; 2 B R /) (B AR B RIA R R
FegRE)HMAN (Fuy=21.32, p<0.01
Fo Fu9=36.29, p<0.01) - P9 % @k & Bl &
(F10=66.82, p<0.01 Fo F4=97.32, p<0.01)
1K & BRI B A A (F(]_ 9):27 11, p=0.043 #u
Fr9=43.99, p<00l)F # % %% - B M@&
ARAEZHRREFTRABABENTE
(F1,9=69.36, p<0.01) - & A& %84 B 424 &
RAEHRLNERHR N (Fug=7.36
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FRERE BEMERBRAFTHRRE
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52 _th&EFmith
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rate) g ATk - FHEAER > wk 4 Fr
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X # 3tk (subjective rating of visual fatigue)
B & RN BT » R T BRALBUT BoaT AR
B % (k& 5 AT

=88 %R > a5 KT  RIERME
X0 GRILR ) BT A S AT &Y
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RIAE ~ 7K & 8 3R B AE ) 91 ROJE B ol 4 A BR %
8 % & (Fu19=36.00, p<0.01, F19=31.08,
p<0.01, F(lyg):27.90, p<0.01 Fu F(lyg):88.93,
p<0.01) ; 4 3 fv 4 ¥ 8 F] H A A
(Fue=4050, p<0.01 #  Fug=28.98,
p<0.01) ~ PJF @A B 14 (F19=45.88, p<0.01
#o F19=61.35, p<0.01) » /K & 4% 24 & A
(F(1’9)256.20, p<0.01 Fu F(1’9)267.O7, p<0.01)
i R & % B (Fi9=39.60, p<0.0l #u
Fu9=34.94, p<OOL)% A% %4 - & Hib
MR IVERHMAN (F(l,g):9.59, p=
0.013) #12 B3 ¢, @k 4~ B {8 (F1,9=9.35, p=0.014)
RBEDE  BHRAABAFETR T
FA#F 7K & 78 2R 8 At 1 (F19=19.71, p<0.01)4z
&+ % (Fa9=5.76, p=0.039) A £ X & >
IERAFERRI AR AR H P kS B A
(Fu9=9.85, p=0.012) fz K & #2 A & AE
(Fr9=21.35,p<00))F A BAEZH -

RAERLER S EBRFL S EHER
IR, RIRAELE - IR A ¥ H R R
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W % % (Fre=20.00, p<0.01, Fg=73.50,
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21 Bm—XAFENFEEAXREBRAATRTFHE
KolE ¥ A PIkE 4 BE(Hz)  KR&BEAEEHHD) REFE(MS) & F
T A/ AN A BR AW/ AN TR A/ AAE
Task 1 1.13/1.11 0.02 40.5/39.7 0.8 135/132 0.3 324.30(22.17) 0.97(0.03)
Task 2 1.26/1.05 0.21 42.0/404 1.6 134/119 15 306.00(17.59) 0.97(0.03)
Task 3 1.19/1.19 0.00 41.0/405 05 13.6/134 0.2 340.50(19.66) 0.97(0.03)
Task 4 1.21/110 0.11 4141404 1.0 13.9/13.1 0.8  326.80(19.10) 0.97(0.03)
Task 5 1.19/1.11 0.08 41.4/408 0.6 13.3/13.0 0.3 244.70(33.03) 1.00(0.00)
Task 6 1.21/1.01 0.20 41.6/396 20 134/123 1.1 234.00(48.18) 1.00(0.00)
Task 7 1.15/1.14 0.01 41.1/40.7 0.4 13.2/13.0 0.2 324.70(23.40) 1.00(0.00)
Task 8 1.17/1.08 0.09 41.8/40.7 1.1 13.3/12.6 0.7 329.10(25.19) 1.00(0.00)
Note: LAE R £ &SRB /T EFH#
2IE NN ZH A AR E

R2 BEHR—IBEEMEEARERS EHB Ty FHE
LRFERER S EH T
TERAFE Q1 Q2 Q3 Q4 Q5 Q6 Q7
B8 AT / &
Task 1 1.4/1.9 1.3/1.9 1.1/1.3 1.4/1.5 1.3/1.5 1.1/1.5 1.1/1.1
Task 2 1.3/1.8 1.1/1.5 1.1/1.1 1.2/1.5 1.2/1.3 1.2/11.2 1.1/1.1
Task 3 1.7/2.0 1.4/1.5 1.2/1.3 1.3/1.5 1.3/1.4 1.2/1.3 1.1/1.1
Task 4 1.4/2.0 1.2/1.8 1.1/1.4 1.3/1.7 1.1/1.3 1.1/1.1 1.1/1.1
Task 5 1.2/2.3 1.3/1.9 1.1/1.8 1.1/1.6 1.1/1.4 1.1/1.2 1.0/1.1
Task 6 1.6/2.1 1.3/1.4 1.2/1.4 1.2/1.5 1.2/1.2 1.2/11.2 1.2/1.2
Task 7 1.5/2.1 1.4/1.7 1.1/1.5 1.4/1.7 1.2/1.3 1.2/1.3 1.1/1.1
Task 8 1.6/1.7 1.5/1.8 1.3/1.5 1.3/1.6 1.2/1.5 1.1/1.3 1.0/1.0




£3 TR EHHSHER

HrE 542 BRHRAEE BAME FHARE RRER B RR AR B R ERA
AR HMEBRIAE FRARE R FRaRE
RN 0.26 21.32¢*  36.20** 7.36* 1.96 1.98
Pk Ak A B A 0.02 66.82*  97.32%* 1.76 1.38 7.16*
KB 2.43 27.11%*  43.99** 2.23 2.59 8.00*
e B 99.24**  69.36**  3.01 55.68* * 2.17 1.13
Sk 18.89** 0.21 0.14 2.50 0.90 0.01
RE RS EBITLE
BE. B % 25 (Q1) 0.84 4.97 0.38 0.26 8.31* 1.76
BRBF 200 0 #(Q2)  0.01 0.01 0.20 1.76 0.40 14.05**
AR, B 2% (Q3) 1.62 0.18 1.83 1.98 0.67 1.98
& E #(Q4) 0.42 0.01 0.31 2.25 3.86 0.23
F%(Q5) 0.13 0.31 0.31 0.31 0.31 4.37
1% P9 1(Q6) 3.86 0.13 7.23¢ 1.33 7.23¢ 1.33
5827 (Q7) 1.00 1.00 1.00 1.00 1.00 1.00
#3x 1 1.%p<0.05,**p<0.01
2% ¢ B & FiE
4 BHR_IAEENFELEE LI REBARETRTHAE
EERAE¥E RS P @k 4 B 1A (H2) & #1 (D) RIERFRI(MS) AP F
R Ar/12 A\ B8 A/t AN B8 A/tB A\
Task 1 1.17/1.10 0.07 415/40.7 0.8 13.2/12.7 05 325.8(33.4)  1.00(0.00)
Task 2 1.42/1.12 0.30 423/39.8 25 14.2/12.3 1.9 356.5(32.2)  0.99(0.02)
Task 3 1.16/1.16 0.00 41.1/408 0.3 13.7/135 0.2 319.2(29.1)  1.00(0.00)
Task 4 1.28/1.14 0.14 416/402 1.4 13.9/129 10 345.2(355)  0.99(0.02)
Task 5 1.22/1.21 0.01 40.6/40.1 05 13.8/134 0.4 311.6(24.9)  1.00(0.00)
Task 6 1.30/1.11 0.19 415/395 2.0 135/122 1.3 339.8(35.0)  0.99(0.02)
Task 7 1.25/1.25 0.00 40.6/404 0.2 13.9/137 0.2 304.7(22.0)  1.00(0.00)
Task 8 1.20/1.09 0.11 41.1/401 1.0 13.9/132 0.7 333.6(37.2)  0.99(0.01)

Note: LA &R TR & B/ T EFHH
RTINS Y-y



5 B AL S EEURRRF T B Le - FHA
RRE LIRS LB
TwfE¥x QL Q2 Q3 Q4 Q5 Q6 Q7
T8 AT /R
Task 1 16/24 14/20 12216 1017 1118 1113 1014
Task 2 1.7/23 1319 1220 1218 1214 1116 1114
Task 3 14/22 12/18 12/15 1216 1315 1115 1115
Task 4 1321 1218 12215 1V15 1212 1011 1012
Task 5 16/19 14/17 1313 1V16 1114 1313 1313
Task 6 16/24 14/21 1521 1220 1316 1318 12/15
Task 7 16/22 14/21 13/18 1V15 1114 1012 10/13
Task 8 14/16 1218 1216 1v17 1015 1011 1V11

&6 HABHSWER

B E AR MAMEE R TE¥usR] SRR S FEEY R EERR
BB AR EERR
RN 36.00%*  40.50** 28.98* * 9.50* 1.82 4.45
P kA A B 31.08**  45.88** 61.35%* 9.35* 359 9.85*
KA S 27.90%*  56.20** 67.07** 1.48  19.71** 21.35%*
R B P 88.93**  39.60**  34.94** 1.58 0.01 0.31
LS 3.86 0.13 1.92 0.57 5.76* 0.02
RS EBT
B B & % (Q1) 20.00%*  73.50** 94.06** 1.71 0.37 1.16
B BS SL I R #(Q2)  15.78**  15.78%* 50.80** 0.08 0.80 7.23*
AR, B 2% (Q3) 0.24 0.45 10.57** 4.89 0.03 2.80
HEE #(Q4) 0.10 1.71 0.55 0.18 0.47 0.01
£3%(Q5) 0.80 0.56 5.00 2.65 3.30 0.06
1% P9 1(Q6) 0.15 1.00 0.47 0.47 0.18 6.43*
588 (Q7) 0.45 0.08 0.80 0.03 0.80 0.45

#3% 1 1.¥p<0.05,**p<0.01
2 AP HIEREAT A



