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Abstract

A study was conducted involving 16 male students. We used a VDT screen which provides 16 gray scale
levels and various brightness differences between characters and background to compare the effects of
positive and negative display modes under the same conditions of brightness difference (L component values in
the HLS color model: 32 to 255) on work efficiency and physiological and psychological responses. As a result,
for the changes in the amount of work performed and entry error rate according to brightness differences,
there was no significant difference between display modes. However, a weak correlation between the amount
of work performed and entry error rate, and brightness differences was observed in positive display mode; the
amount of work was greater and entry error rate was lower in color combinations providing larger brightness
differences. The results of the CFF (Critical Fusion Frequency) test showed that fatigue levels were high with
the color combination providing the largest brightness differences in positive display mode, and multiple color
combinations, excluding that providing the largest brightness difference, in negative display mode. Subjective
fatigue levels were lower in positive display mode, when there was a large difference in brightness between
characters and background. In the color combination with the largest brightness difference, physiological and
psychological fatigue levels varied with the display mode. Regarding the display quality, views on the functional
(visibility and legibility) and esthetic (attractiveness and vividness) aspects varied between positive and
negative display modes..
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(13)=3.150, p<0.05, B2t ® : t (13) =4.663, p<0.001) (I
5). TitoRUIZ & Y CFFEZEE=R % Ko7z, CFF#ZE
BEROHEEICL LA, BRE-FHOEEE
XA ONG o7z BBEEREBEFRROVTND S
BEOCFFEZERICAEBRENRD O (BHEE
R F (7104)=298,p<001, K& R : F(7,104)=2.12,
p<0.05). CFFEZEIE L HEE L OBRIZOWVTII,
FEIZR & BERROWTI Y, CFFEZEF L HE
ZEOBIEVIEOHBEIRD Sbh, XFaLEaf
OHEZEIVNS VAT EFZEBEOCFFEIMET
DA DA S 7z (BHEZR © r=0.255, p<0.001, & &
7R 1 r=0285, p<0001). LA L, HEEI M RKOERD
Tix, BHEEROAMEEZDOCFFEPEREIKETL
R OMBIRERE — B L 2 VER DA LR

CrF iz () — (ERECELEIERIICERA) , 1,

NIT=-Efectroni c Library Service



Col or Sci ence Association of Japan

| ALIED | VDTEEDRTE— ROVEEMES BN - DENRNCRIETEE |

15.0 (HeantSD : ‘ p<005). H7IRTEE®@ T, 1# (R <

= = 13HHE, VB (2238 T2HEH, V#E (1300K)
TI1HHOF4EE T, BEFEREBEHFEROFRE—
FECEBEPA LN, 43HEH3EHE THEZFERORE

TEREEES 25
s

0.0
” FRPEh o7z QRBANEIZL W (15)=276,
& 0 p<0.05, 16845 5 : t (15)=2.78, p<005, 18.Jins7: %
?m'“ ’ v i t(15)=387, p<001, 21. B A% b < : £ (15)=-267,
e EE BE il p<005). OB 2HREF2IIRT. REO
= © ® @ @ 6 © 0 B Tit, 3SEHETERE— FEICHEEENASN, 3HH
266 224 192 160 128 96 64 32 HEE _ e e
M3 IRSEHRMEDfELRis D= EHBEFROET BB P o7z (1.BHOPRVE
4 72 1t (15)=-252, p<0.05, 13.58 2% \» 72 v : t(15)
,, st e =276, p<0.05, 21. A 254 b < : £ (15)=-358, p<0.01).
o | BLE@d 5O TR, FRE— FEOEFRICHEER
= ANz,
Eo | THEEL O] 035, HOENERTVE (2%
ze | T 1220w T, BEFEREBEFROSEEICHT
S| 2R SFEHIAR A 0 7 OFEEN 0% % HS IR, i
o W EA| Bl ¥4l e 1 #. DIZBWT, BEFR XY BEFROEN R I
® ®4 2;*@%2:@ %ﬁ; ) One otz (t(16)=-275 p<005). EA@H 5>®DTHE
7 (=] = — N o =
At S asc) BTk, FRE— FHOERRICHBERASN%
Mean=S8D ok p<0.001, #* p<0.01 o7z,
4 F BT B{EER
L T AL S 05 0 05 1 15 2
iﬁ\ mo|  svammLELL T4 ‘ RERT
T, %6 B LEERERN kA W
N SRR | A,
LA G 4G 2 7 ovsiads | | 9
® ®© ® ® ©® ©® ® Os B B o
H5 {EL£RIEDCFFE (FRERT) mE| O e -
I OPSIFDLRAE |
10 ZAELEYIZN
HEAELLY o<
vy - ~ . KahHhAHL .
3.3. EEIHHIC £ BDEBIRAICDVNT =7 e [T
W & FEH D& FERE— FIZBY A EHFRA a7 B 4mREASYT S
AV
DURMHEOEDTHERBT LTIy LI s |
SRR A 3 7 DVEERTHE DEATK & VI LS I
BT L2 RT. M, HHFEA T T O Bl | %
BOEEEIEERRT 5. H6IORTREDOTE, I mEsERL | * —
B (At TLEH, IF CRBUE) TLEH, ¥ g LR Hp
B (B3 T2HH, VE (3RU&) T1HE® mo|  BLOBEOHE | ail
FH5HEECERE— FEICAEESALN, 5HAL S ®|  mEaoARs ?\'\
. N . BEMSLKEX | x| L
Bl FRROEFESBr o7z AEBHI7E5H 0 1 t(15) * p<0.05
=245, p<0.05, 12.55%5b % \» : t (15)=-261, p<0.05, 6 R FHER I 7 DIEERIROE (Red)

19. A 720 ¢ £ (15)=-2.24, p<0.05, 20. RAS7E AW & ¢
(15)=-245, p<005, 25.H 23 L & 1T < : t(15)=-2.33,

} | 95 |

Nt=Eectronic Library Servi ce



Col or Sci ence Association of Japan

B a4

WEAR $365 $285 20114 91—100 |

=05 0 0.5 1 1.5 2

LBV TS L ] |
oY 2Rt | ‘ Af L
wo| swemsmEie x  (( Toa B
" I *}A_ .
Sy RSN
BLBLST S | . SR
x| 155 0nBLESE L coea- BERR
pa| sFEEECHTS
m|  e3onEsE
WEBRADFERYIKL |
TENBH
- 1285 HhEN
m s
B 13EANMELY |
Bl 1amEsiEaeuss |
BHFEDHTS |
16 B
= BERTE 2T -7 T AVEN
e 1BBAEBL | >
= 10IEAL LY |
20RHFEBL
21.880h< .
v E‘j 22 B AL
| 2BLOMEFEHE SN
= 24 BRI 2;
25 BAL&EDK I D |

K7 ®HEFMAI7OEXEEROZE (EEE)

"2 WH A7 DEEFREOLR-EEEZDH SNZIER

RO REao = RE®
RABWTD EA | BERWTO HA | oy | FEREI0 AR
hives m | fEmae K trames
BE  BE GE_ EE BE EE
1B ats R < 1
TR CREER) - 0
IR CRAE) < 1
WBG558) <N :
VE(ERH®) < 1
P 5 3 | o 4
MEAN +SD * p<0.05
12 | (DEFRr BEERR

MO N U N ER

® O &

o @ @ ®
K8 V& (FW(rR) DEFAI7OIEERI%RE

B | 9% |

3.4. 4 A—VFHIIC KB DEBHREDOLT

BHEEREEEERICE 5LE0EBO VDT HEEEE
T, FEEOBEEIIN L THRW2S X —YDEY
ZRDL I - 0EFENRSDL A=V TTT7 4 — VT
H5. BEFRTE, SEHEMO TRPe4 ], [HaR
L IELE] [RFES] O4BHEETDA A=V
A BEENRD LNz (R 8 : F(7,120)=49.76,
p<0.001, A7 ¥ : F(7,120)=4045, p<0.001 % L
& 1 F(7,120)=34.32, p<0.001 JRFX | F (7,120)=2267,
p<0001). BEERTIE, [RRT&], [HAErLT X,
[ELE] O3HBEDA A —VHICAEERRD O
72 (RR3¥ 1 F(7,120)=2276, p<0.001, 5847 & :
F(7120)=19.72, p<0001 3% L X :F(7120)=230
p<001). BREDOH»5E® [FAaRT S| 1, BEFER
TRBEEIC L o CEHMBEAT R 2 525, BEERTIE
FHEMEASEBL L 72, [RL S, [RFE] X, BEIR
TIXBHEZENR X WEE S EA S 2o 7205, B
B 2R Tl AL & TIZ B W TEMEEASERL L 72.

1

Rogin ***@\ e,

4 5

2 3
?f@ % ! " FIE
. L\ . } s

FAHOTLY | dokx M
- £
BLO | wo \‘\“‘\’\ LN | LT
o \\‘\
®

wen | o 1 N \ “ax e s

——EBD —o—EE0 4 EE0 - u- EE0
e BREO  -e-BEO —=EED —e—EEO

sk p<0.001

HS BERRHEEICT B X—I 5

1 2 3 4 5
Q@ ‘
@
ROFL | ok ®\®.N® @ 9 Bz
5 . Vi
FEHOFUY | work /»d ) FA
LU | % R L

TR ‘ \Y& \\q kL
| ——EED o0 —A—REO® --o-Eed

L BEE - BAEE  wBERD —e—EE0
*¥k p<0.001, * p<0.05

®10 BRERTEBICNT B X—I5H

4. ER

4.1. RIRE— REMEEDERICDONT

KBFERE— FIZBIT % SEAEMO B TIX, BEER
DI|ATIRICEBENAONZ. 72, BEETRTIL,
YRR (fEkE - AN LHERL ORI
IEDMBIARD S7zAs, BEERTIE, EERhxe




Col or Sci ence Association of Japan

‘ FriLED : VDT EEORRE— ROMEREREEER - DENRIGICRIFTHE

HEZE:OHBIZIIEALRD LN o7z HEE
RECBWT, XFHLERBOHEEIREWERIZ
EEERDPPRE {, MANEIRLRPRNMEmZR L
22l L=y —AREICE S VDT EE O
&, BEFORICBIT 21EEREIL, BEIR L DHE
EORBEZIIRLTOWWREERH S, L Lo, R
WRICBVT, (FEEERVCBATIROWHEEICIZE
LTI, BRE—FRIOABZEIAON P72 £
72, B—HEZOREIC X ZEHEEBEHOFRE—F
BMOEEREBMANFCFREETAONT, HEED
VERER R RITTHBIZOWTERE— FEICHEE,
EREIAONE o IhboZ s, BHEER
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R T A V2T Tl SMEENRARITTHE
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FLfi 3 & CFREAME T 5 2 BAiA S 2z b 2
b 5§, BERROEBODAMEEED CFFHEIEE
WIRT L, EFEOWINAALNLA, BEFEROR
BOZEA LN o 7 (B4, ®5). ZhiZeLT,
HOEHBRZRTHEELORVE (1T O
HAaATIX, BEFEREDEBEHERPAERICIE P72
(K8). BABEEARAL % bEEDIZHENT, EIEE
W2 X BT L TEEMEIC X AR, BB & AT
DFERE—-FHEATHLEPo/. ZOZLo—RHE
LT, BEERDD L, PR, BREANFHOR
fild, K¥EEZE>THEERAT2HEORWEMT
HHEILEROENYFDY, FEIEFRIITEEL R
LIS WS, VDTHEEO KIS EEOEE, i
BLELTOMEDE IHNCFFEICHELZ RITLTY
LU HITONL. HENTEECEEN BV
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DL, BHFLERI V2 — Y DE= ¥ IR X
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B —FRVEHEINLY, ZOBEREE, EEM
LCD T ERBERIFHELE SNE 720, FEER
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MNTELREBEOHETH VDTEELMET LI 21
FoTHELLIBREIBIEINS.
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REH O R T ERFE L SOOI L THEZIC
FHRELARTILILINBETHL I EPHEEIN
5. ®IC, BEEROO~GDREEZHV25E, [R
RF ], [HART ] OA4 A — VI HE 2 EF
HROENBED o720, BEHOBREI—EB Lozt
o, FHFHMETIE [ReLTw], MHALT V] L&
LaRETHoTd, HEERIZL - TEFELHEMNS
EEHEERHVELZEICEETHILEND S, Hal
LA, YT R=TVOFART RIIDONWT, BHEFE
A& D BEEROFEDSE > o 7228, BEaHAE LR
ROBRIBEHTHY, V=T T4 ¥4V EFET
LDHENDBHILEMELTVL, HEHICHT A
A= VEHED TIRAZ ] Fox A FAEDEE,
TEEROLHEAEIENT 2 L FHEINL I LD D,
PESERN TR D EAL D 5\ 3 E B 57 R R B 57
OB Z KITTWEErSH 5. DLEXY, ICT
A LM ED a5 BV THEZEOHS
FHiOEVEEEFEERET 22 L3R LN,

Pk, ABFRICL Y, XFEEEROORLL T L —
A —VEEZ FW7z VDTEEICBWT, XFaLd
RROHBEEMNR— L 72 2 B & I3 5 EE%
T, TRE— FEICHEELEZ TR ONR Do 7298,
CFF I X % ¥ 57 34 & OV OB RO 57 1L, BTl & e
HORRE—FZLoTRRZLILIFTED LN

REFEOMBIIBEOLTH o 72720, 5, MW=
WZOWT LB BETH S, VDTEREITE L 72 M
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Licky, HHENPHEHABEICE LT, ICTIHRHE
BB B EERTOME LR OES OGN #E L 72
VDT EHHEOHEIRGHZIRTE 2 WEEELDH 5.
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