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Generation of a Practical Visual Field
for the Design and Evaluation

7l = 3*
ABSTRACT

Depending upon the eye and head movement, the visual field is often classified
into three categories ; stationary field, eye field and head and eye field. To
investigate the effect of background condition on the size of the visual field, an
experiment was conducted, in which the subject was instructed to search a
target with distinct orientations. In each trial, a single target was presented on
the perimeter modified to cover the range of 330° around the fixation point, with
the visual angle subtended 1.4° vertically and horizontally. Nontarget density,
meridian, size contrast and subject showed a significant effect on the visual field
at @=0.01, where density was inversely proportional to the size of the visual
field, and size contrast linearly proportional to the size of the visual field. The
size of the visual field on horizontal axis was larger than that on vertical axis,
and that on right and upper meridian was also larger than on left and lower
meridian. The shape was found to be horizontally oriented oval and statistically
asymmetric with respect to horizontal and vertical axes. In addition, the
regression equations to predict the visual field on the given background condition
were suggested. These results were expected to be used as a design guideline
when arranging displays and controls on panels such as automobile display
panels, cockpits, etc.
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2 Qzte] FHleA FHdl= AR oF 90%0]
4E =& B3 dxn UdDrury &
Clement, 1978). A&E™ FHFE =g olA]
To2 BUHA d&454908 HRE Hu
AL, AHE3 A} sk HAHF 7101F 2AU14
3te] F|R & Abwjof g}l a2y A Zbzbg
N = 72 Fovea$]ol AH(Image)ol #3 %
At FEslA Rolx, FoveaZHE 9 72
7} ol A5 EAle HA FvEA 2o
(Grandjean, 1993). ¢]2{&t o] F& AlZbztg el
Al A= 9] wldo] FRFHA e, AAAG
Z2FA=] AXH gL 2ol A T
3H(Overload) & 7}8H4] =, Al4*(Error)&
T3 2 gk AR A oA o)
A Aes A FJ 2 Qg Rt
o} webA  EAIAA(Display)®t Z2FAH]
(Controh)= 1718 A1 74 7} 34|, e
3 A|ZpREe] o] BAl S ubedsleof o) dub
Aoz Azre] AHA A7 %39 (Normal
viewing area), 417t %39 (Field of view)%]
2719t & 3 59 BAE mHE, %
A&z 2FAR 9 HAAE At wldS
g} (Salvendy, 1987).
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A1 Zkabql o] =8 = (Performance)oll 3 34
vz}l 845 -8 %4 U X (Nontarget den-
sity), £33 ujgA 2] =Z7] zlo], v]|FH ¢
E3E sfAedd el WA Meridian, £49] ¢
% 9 83 Cuing, 935 -l ¥ JdF=
Bo] o]Fx gtov}, AR Alzted el
g3 d7= 2A ¢ AAolr} Sanders
(1970)= A7<4H9L A449, & Stationary
field, Eye field®} Head field® 3 ={g]2
F2 9ol uhet TR} Stationary fielde=
olvt W& AR dzmx FwAef
(Peripheral viewing)Z4t Heto] El&= 39
£ 2}7]3lH, Eye fieldys ¥& 23 o]okqt =}

ofe] Hi 49E, 183 Head fielde wig
7bA A A o Fefxe 99E 2o
Van Cott®} Kinkade(1972)& AlZHA # A=A}
2E o€ 9, 7+ TAAAY HF(Cate-
gory)ell o2} A& =E = Ad(Panel)e] $1XE
AA AT B8 HFu4 EAAR|(Warning
display)+ A ArA] A (Normal line of sight)
9] 30°<tel, A2 Aol 45 Y
Well, zzelw F3A  ®AAA (Secondary
display)w AAFAIAL] 60" el i) x]s}edok
a3kl

v] Iy e Sanderse] BH9} §A}EHA
& Y F2 ol e} A]ztedd g o}e-
I} 2 e dHgez RFIc AR
AlZred o (Preferred viewing area), Eye field,
Head field, Head & eye field, £ 1FoA =
Sanders®t vl FA 8] /7SS Fasle
3 w2l $329l& 7|FoZ Stationary
field, Eye field®} Head & eye field® 7323}
712 ¥} oJ7)4 Stationary fields FH 4|
o2 wloto] == o§dL Eye field: 2
+AUE #4% u gt FdH9E, 18n
Head & eye field¥ 3 W29 €332 3]
4% 9] A Zdqg el

SollA Ats B 2 71R 8] A Zpedd - AF
ojv} =l 59 /iy A AIDA (Conceptual
design state)oll4] AE H7E 7 /43
723 A A H(Guideline).2- & A}8-8 4=
AR, 71 A7 g-2 B A 7haibg] 9]
vjgd dx g4 zv|e e eR@zA
(Backgroung condition)ol] AIgle] UA s}
A AA=E k. wetA] oleljt Ajzteid &
AL A7 HYriel shte] FHuAtR
2 AHE g glov dAlY 5AE 19
3 A Hrbe oFd gebd 2 ATl
M= Azpztgdo] i AYHE F3le] Azl
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& 2SRl s, AlZbabe] Ay AAE
| 8-8te] i Fz7lo] M3 wtd® Azl
-8 A A stz o) B Aol vl B3 x
oz AZapdel| A A FolE 4 gl ¥
zAe Wx FAe] z=7] div|(Target size
contrast), Meridian, £32] A(Color)-& A1A
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2.2 A§717]
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Meridian 9% F3 5% 02 3tx, AAW
gow Ztert Z74E A A%} Head &
eye field FA A ote}Z&E: 42 Meridian(180°)
uhekel Alzbd o9& EE(Trunk)ell 71eix &
Aol Brls3slnE AgelA A3}t

N/A, N=B] ¥4 2] 5, A=AJofA|e] 713
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xA-e v FA Y(Circle)stol vlE ZF
o] wrgk spol 7 TR (2 1 Fx), Wl A
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(Random)&}Al vhehdel Agate w243
uhgko] o2 ¥AS AAIPAL £ F dle
A oA ¥, AlokAle] FAF o2 AHHPA}
7} 34 wrake A &3] ARG WrhA] A
oo} Aol ALY ZHA|ZFd Ao Eo
ol Aate o] AE A AFAEde] A
712 7153 A1Fedde] Wels Head &
eye field, Eye field, Stationary field®] <A
2 2ARslgon, 4 AL A AY
atA z3er 9 2AAEHY(Full factorial
disign)& Ah&8tach Adel 3 Sessiond
963l ] Algew FA=] 33 WHEsIH o,
g} Sessiond] A¥& S8t o 4547
o] &g gt
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3.1 2424
2RAe] A e E2el b 9o
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o, ¥ E4 Wx, 49 =7] ], Meridian
3} 3] Al =} Stationary field, Eye field2}
Head & eye field®] Al Alzbedd B5ollA]
o) 5F 1%l o) 5kAl vebwtel. Meridian
o] Al 7tx)9] Aztddel P & dFE v
He Ao Jepgon, ohgofe 149
A7) oiu], HAYPA, vEH Wed o2
dere )X = Zlog A= XA A
& Eye fieldoll A& FF 5%l 23t
2] ¢¥er o} Stationary field®} Head & eye
fieldell e F2l8hA eyl HA A}
Meridian, A9 =7] dwv]e] 32L&}
Meridian®} ¥A¢ =7] div]e] mz A8
A o3 BEAM feFE %2 FAFE

Bk

Stationary field Eye field |Head & eye field

DF F P DF F P DF F P
Subject(SB) 4 4597 0.000 4 28.40 0.000 4 11.43 0.000
Nontarget 3 40..50 0.000 3 495 0.002 3 14.77 0.000
Density(D)
Meridian(M) 3 28479 0.000 3 406.09 0.000 2 1947.26 0.000
Size Contrast(S) | 3 1578.9 0.000 3 240.96 0.000 3 24460 0.000
‘Target Color(C) 1 9.78 0.002 1 042 0516 1 508 0.024
SB*D 12 1.14 0320 12 122 0264 |12 0.44 0946
SB*M 12 2178 0.000 |12 18.02 0.000 8 22.25 0.000
SB*S 12 2393 0.000 |12 197 0024 |12 2.43 0.004
SB=C 4 1.12 0.346 4 1.81 0.125 4 126 0.284
D*M 9 0.86 0.559 9 1.89 0.050 6 0.30 093
D=*S 9 3.11 0.001 9 1.44 0.167 9 168 0.089
D=C 3 0.19 0.903 3 0.08 0973 3 0.37 0.775
M=*S 9 25.30 0.000 9 22.13 0.000 6 18.13 0.000
Mx*C 3 0.40 0.752 3 2.09 0.100 2 1.06 0.347
S*xC 3 5.17 0.002 3 196 0.118 3 0.35 0.792

*DF:degree of freedom, F'F value, P'P value
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o], L8] 1 Eye fielde| A+ A2 4L A9
g vz} Al Wgrh S}ueE ARSE
Meridian2 ©}-& %33 2 F/09Y Indi-
catordd 2 EH s}

E 3. Indicator #i=

Meridian(®) mi m?2
0° 0 1
90° 0 0
180° 1 0
270° 1 1

7t Aol e A 2y g
Zkow}, R%zte] 84%¢2t 96%Atel 2 vieht =
o] F2 HAPAF oS53 (Predictability)
£ HolF3 glr}:

Stationary Field(®)

=21.90+1.91 Xml+6.88 Xm2 +19.05 X
EA =718 +0.81 x 2] o] M-3558
B EA = (R*=96%)

Eye Field(")

=59.85+6.45X ml + 15,79 X m®+ 15,73 X
EAZ7 Y] -27.00x 8 X Ux
(R*=84%)

Head & eye Field(" )

=110.78 +3.11 X ml +27.95 X m2+14.32
X FA A7) 8] +1.01 X E28] 4-37.19
xH| 34 d=
(R*=96%)

AolA AAg A mye AE5HE B
o]7] $13te], madol| 23] A= A 7ed i}
AR Aol @elxl AHdHdE 235l
vebligich 2 elA] Bz upe} o] FAZL
dde] mefo]l WiwEd] RAME MHdw, ¥
dqzte]l AASE 0998 w$- =A e}
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2] z=7|7F & 799+ Eye field®} Head &
eye field 25 60° olAtelv} & Rl o]
g A FEAAA Y ZFAAE dE
), & FAZAG 2FAXE FALYEY
(Primary visual field) ¥toll wix& % gl
= §3A4E F= F F8g 995t Qg &
Aot =3 7159 v ZFY ADAdG

T Foll el WA Ao F A A2
v, B A8 A ge S el v
WAL Bk =3 9% Meridian(M=0")
Akel Eye field’} o}edlZ& Meridian(M=180°)



7] = &

Kk AR LS5k

Aol mAz|Rch Ag-g Bt gl 2 o
T2 A Zedd R} 23 A A rE A
Zted 2 AR} 2FAX 9 wldel] A}
L3l7lel= FAFs R, Azedde B 4
TFollA el zEo] EAAZFASIe] wAxAE
ej3te] AHAF| A = ojof g}

HARAM N A Eye field?d Head & eye
fieldel 4+ Meridian®] <33el 1% =7,
Stationary fieldellA+= E4°] =7} dju]7}
7}A} eddfo]l £ 71 o g vhehytr) Stationary
fieldol & +& Z¢3 AA 9 2ol +F
A= X2k Eye field®} Head & eye fieldol4]
= A A F2jle] a7}, aeba] A2t}
dol Felvk HHEe RAYE LTEH,
Meridiane] 714 & <3& nxmg A A
o] & WA zEistedel o} 1E]a {Folvt
Hzlel 2x9le] "Hogs AR elA =
Ao r g =275 meste, 253
2t ZAAA S AR E vfdsteio} gl
&t Meridian® %A =] tiu]e] & ztg
A A miolA folgE 1%0lA
el ow, 215 Al A do=
- Adoll ] wsabgo] AA vrERtTh
BEAARNG 2FAX = 5 Aol
o] A F o W $X e i
HH3hS o) m gt
AAsl7) A% 3 mFeA,
vl Y AlFE 2oy diwiy}
deuE AL Ryrh o] XA
AAE ldd o, & A= 2

Az 9] Z7)e] vl st A
2, & o] oo miAstq® fFE& HA

(o]

1
|

A7
lo
_2{_1‘_._4
2

ol
o

by

oS x> 9
Lo
N
w o e
N o e
L, e

e

ol M
T
-4
>
N

g kil jo O 4 >
5
by
f

RS

U
-

AR A wl R "R M A7
Aol BF {Fo3HA vehtovt, 13204
Y ule} o] EZER Azteddg el mr) A
ol wx dt) welM vlEAHL U A
Zted ol Bk AlZAR]e] ubgAIZ
(Visual response time)elA F83%F HJ&L

gtz & 4 dohDrury & Clement, 1975 ;
Kee et al., 1992 ; Monk & Brown, 1975).

urs

e

V. 3E W 50

1

=l

AlZked 8] A7l w324 U, XA
7] d¥], Meridian®} 4] A3} & )
271 ZA 9 S HAch
7z wpE A 7R A i e
g 5 e oA 28E Ak
et AP A Y ARG =2EAA] F
o] vl wf, §-83 AZFTA A3
2 AHg-EA 5= 9lg Aol

B AT AzHarg] e odyis F oo
¥R o]l 24 (Control)o] % 471x]2] w4
of At AFE S35 2, Field het-
erogeneity, £ H#AA(Target uncer-
tainty) 53 -2 53 Al=x]e 5AE ub
Adal F 4 e S HeE wEdt 97
7F &7}

kY

1
oz T
[o o © ox K ot W

)

212 sE

[1] Drury, C.G., and Clement, M.R., ‘The
effect of area, density, and number of
background characters on  visual
search”, Human factors, 20(5) : 597-602,
1978.

[2] Grandjean, E., Fitting the Task to the
Man(4th Eds.),
London, 1993.

[3] Kee, D., Jung, E.S. and Chung, MK,
“Isoresponse Time Regions for the
Evaluation of Visual Search Perfor-

Taylor & Francis:

mance in Ergonomic Interface Models”,
Ergonomics, 35(3) : 243-252, 1992.

[41 Monk, T.H., and Brown, B., ‘The effect
of target surround density on visual



F144, H29%, 1995. 6

AFAA} HoHE 21T Adge] 4A 67

(5]

search performance”, Human factors,
17(4) : 356-360, 1975.

Sanders, A.F., ‘Some Aspects of the
Selective Process
Visual Field”,
101-117, 1970.
Salvendy, G., Handbook of Human
Factors, John Wiley & Sons: New

York, 1987.

Functional
13(1) :

in the
Ergonomics,

(7]

(8]

U.S. Department of Defense.,, Human
Factors Engineeng Disign for Army
Material MIL-HDBK759A), Washington
DC, 1981.

Van Cott, H.P. & Kinkade, R.G., Human
Engineering Guide to Equipment Disign
(Revised Eds.), McGraw-Hill : New
York, 1972.



