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(Abstract)

This study was designed to investigate how the size
perception of letters is influenced by its relation to the
ground, visual angle, physical size, letter space and
cognitive direction. As a stimulus, a word in the Numeral
and Hangul respectively were used in Experiments | and II.
Fifty four different configurations consisting of two grounds,
three visual angles and nine physical sizes were used as
test patterns in Experiment I, and one hundred and eight
different configurations consisting of two ground, three
directions, two letter spaces and nine physical sizes were
used in Experiment Il. Subjects were asked to make
magnitude estimates for perceived size of test patterns in
both Experiments | and !l. The results imply that the
ground and visual angle affected the perceived size of the
Numeral as a focal figure. We found that in Experiment |,
the perceived size of the focal letter was clearly
underestimated when the rate of physical size was larger
than the real size which was a hundred(as the size of
standard stimulus), and it was overestimated when the rate
of physical size was smaller than a hundred. It was found
that the effect of Delboeuf illusion influenced the perceived
size of letter. The result of Experiment Il shows that the
ground, physical size, letter space and the cognitive
direction affected the perceived size of Hangul as a focal
figure. These findings suggest that size illusion of letters is
caused by the size relationship (contrast or assimilation)
between a letter perceived as figure and its ground.

{Keyword)
Size Perception, Figure and Ground, Visual Angle, Letter
Space, Cognitive Direction, Overestimate, Underestimate
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ou e me AL Auyel HeH 5AS
o] QIzke] AjR|Z(visual perception)lol G2 w1 L
W, =g AAOPEE A3 Y Ogd FEAE 7Y
ANAZHA BAE oide] B A D (shape perception)#} 7]

R)Z}(size perception)o] HYTEL wA
phenomenon)2S 9o 4 98-8 .
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ZA) & A(illusory

[2&! 1] Ebbinghaus lllusion & Delboeuf lllusion
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[22&! 2] Mach lllusion & Kopfermann lllusion

9] (A)= Ebbinghaus ZAlE (B)=
= T I¥EEA (A)9 Ebbinghaus ZAlE 7HeH
=3 719 % fo} 1 FwE =M A A2 o4l
e fESE] =7] Bl 3 t2A AgHe FA E
3£, (B)¢] Delboeuf e FLY 3719 A A A8
(3 b & o 5 Q2 A3 ALYl 274 3 9 4
of ¥2 Y/AAEENRY A A8 At TEA A
S AN HE ehdth 22T (37 29 (A Mache)
I & (B)e Kopfermann®] #HA4HE Uehlie IHSEA
M9 Mk B9A02E 5B 21 § 9443
o) A7 zzol o5 2A(Fe WA} g Az 2
A &@A % (B).J Kopfermannl}/\] Mach®] AHAMZHE &4
b2 FHe Sk ol ge AREsse B 9
8 g AZsE AL et ojsh 2ol thae
Eeld =z 4 A7) (perceptual size)e 1 U’dT}

FY S XA BAd) s F53
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Delboeuf FAJ3)
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gebd & Qlom, B9 olad 2784 age

1) Matuda D, Visual Perception, Bahukan, 1995 (In Japanese)

2) J. O. Robinson, The Psychology of Visual llusion, Dover
Publications, 1998

3) Oyama T., Imai S., Wake T., Hand Book of Sensation and
Perception Psychology, Revised edition, Tokyo: Seishinshobou,
694-698, 1998 (In Japanese)

4) Oyama T., Imai S., Wake T., Hand Book of Sensation and
Perception Psychology, Revised edition, Tokyo: Seishinshobou,
639-640, 1998 (In Japanese)
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% Sk
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[Z22! 4] Kim & Noguchi (2001)
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gae] 272 olMa L vlAn JYEAd Yehd

7) Kim H. J., Noguchi K. The Effect of Shape and Color on Size
Perception, Bulletin of The 5th Asian Design Conference,
International Symposium on Design Science, 2001

184

duk FAF ARl F2 AREHE PARY Z71A7 At
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o diA=

A8 2= Personal Computerd] Flash AZE}o)|E A}
Gt AR %7 Taskrt AHGED, 2z Tasks
HYAngd 4 [lg 43¢ Az2 s Ads
(Visual Angle) 2°, 4°, 6°9] 3253} W] 7(Ground) % 24
Z, 893 =Z7)(Physical Size) 9522 AAZHoZ WEAR
%3 x2x9 =5 gdo|t}

# 1] Stimulus Conditions

Visual | Ground | Rate Visual | Ground | Rate Visual | Ground | Rate
Angle | (yes/no) | (%) Angle | (yes/no) | (%) Angle | (ves/no) | (%)
60 60 60
70 70 70
80 80 80
80 90 90
Ground | 100 Ground { 100 Ground [ 100
tyos) 10 {yes) 110 tyes) 10
120 120 120
Type A 130 Tvpe A 130 Tyoe A 130
(’sﬁaﬂ) 140 (‘s’r%:ll) 140 (%I) 140
o 80 o 60 o 60
2 70 4 70 6 70
80 80 80
90 90 90
Ground | 100 Ground | 100 Ground [ 100
(no} {no} {no)
110 10 110
120 120 120
130 130 130
140 140 140

Ao 231 gg A &L [E 1o vERd A 2
on, NZtE 2°¢] 2AL NZE 2°9 27]E 100%E 3}
94 37g 60%lA 140%74A) 10%% wgA 7] 9550
25wl Adx= B9 Il gl B INE F 188y
oju], AL 4°9] 2L AZE 209 27 W} o] A]
Z4E 49 A7IE 10%E 39 22 3712 60%A
140%72] 10%% WH3AZ] 94z02 BRE Aol e €
A 979} gle B 9AE & 1881olH, AlAE 6°9] 27
& AR 2, 49 285 Zo] 4 9ER WA 25F
AL 2HF BEOR F 54709 Ao wauAIow
H, AMg"ED. 281 J1ERFoRE Ao Az 2
4, 6° 27X E2F 271 100%9) B8l &4 [5]7) A
49 A¥Ag2E oFY HuNFH 71FAFL (23
6]} o] HHH3: 71EAS, = WA o 327 FA
o AABEE w0l ofuyuo]dog A FA4E F3}
9l(random)3}gt A& finlolHo] FHl, AME-HTh

HN_&;rl

o HILA

AP 2= Window Xp Arge] HFEe ZYE, 1 3

9 AyA7HEY #EALE dAMA /A A% E—*.
LA s o] 24 oA}, AT /R AokE FAAI17
Ag FHAoF A Box, A3 A7) 715E g 71§ &
2o} # Fo] FH], AHg-dr

o 23R

A zae 43 2348 1

A% A GURN B S

02 % 303 Qo) Al ae,

Hit 08 Hx9] 2040
w4 159, 944 159

E

o d3INY

D Distance, d: Size, & : Visual Angle
=3 §=2arctan {d/2D)

I, ]

(22! 6] Apparatus and Procedure

Visual Angle 2°
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Visual Angle 4°
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[28! 7] Display Samples (Visual Angle: 2°, 4°, 6°)
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of go} B AjAlE 1S & w928 B8 #F ZUE
Aol Al HES Fesid & 40| AFHn, 1 ts Y
2Zgolo] AAE BF ofyrlo]de] HEESS s A
2 2Ys87in 19 7 2o] AXEe 4749 ta3y
olg} 7|EA=T HluAFe] 2718 #F, MEY (magnitude
estimation method)10¢l] 2l3] 7 =78 Hlm sty 2
ARE 71544 7153 eXE g (2 o &
Ugd 2% AAEs F5 Task 7+ Ade A4=% 11.5°
2 g4 gty 2ea ddae AF Al ol 49
2717 MERel ti3l] £A8 & s &3 498 F,
A Az SH& Al 23519 oH] AYE AAgT

lﬂ

eSS vgen BAe 2770 U A
2, W7, el 294 27, 2349 44 5o del 3
£8) ¥ 2% BAR] 43 B2 A7z Aol o}
BhbA ggtout [E 219k [ 4 (28 8% (27 92 2

EEVEERETES

[E 2] Means of Perceived Size

Effect of Visual Angle on Size Perception

Dependent Varisble: Response
|____95% Confidence Interval |
TaskSize Latter Rate Mean Std. Error Lower Bound Upper Bound
S 3] 59,595 1121 57.397 61.795
70 76.373 1121 74.180 78.579
80 B2511 1121 80.312 84.711
) 90.268 1121 88,068 82,467
........... {10 ORGSO ) - N SO 0 4 O NPT 0 SRS 11 7L
1o 107.44D 121 106.240 109.639
120 112645 1121 110.345 114.744
130 117.801 121 115.602 120.001
140 128.996 121 126.796 131.185
M 60 75.931 1121 73.792 78191
b
70 84,643 112t 82,443 86.842
a0 89.440 1124 87.240 91.633
0 96.900 1121 94,700 93.083
........... 10 v evwwvn Bean JOOZT e s bd 2w B80S0, 10RSSS,
13 103,886 1121 101.667 106.066
120 168,516 1121 106.316 110.715
130 13217 1121 mmz 115416
140 172718 1.121 116,519 119.9i8
L 80 84.328 1121 82.129 86.526
ko) vy 1121 86.289 90,688
80 92.087 1121 89.888 94,286
0 95.261 1121 93.062 97.461
........... U 1. F=-%. IR S F O UUROOR: -7 - SO -1
110 101.504 1121 99.305 103.704
120 103574 1121 101.374 105.773
130 102.712 1321 106,513 109.811
140 114,304 1.121 109,104 113,503

Effect of Visual Angle

Z
o
=]

Perceived Size
8

Real Size

[Z22! 8] Effect Visual Angle on Size Perception

(& 2& Az dg A2 A7)0 FAgE e

10) Suzuki H., Measure a Comfort, Nihon Publishing Service, 94-95
1999 (In Japanese)
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[Z 3] llusion Volume

Visual Angle P PSE 1

60 59.6 -0.40

70 76.4 +6.38

80 825 +2.51

90 90.3 +0.27

2° 100 101.9 +1.94
110 1074 -2.56

120 1125 -7.46

130 117.8 -12.20

140 129.0 -11.00

60 76.0 +15.93

70 84.6 +14.64

80 89.4 +9.44

90 96.9 +6.90

4° 100 100.3 +0.26
110 103.9 613

120 108.5 -11.48

130 113.2 -16.78

140 117.7 -22.28

60 84.3 +24.33

70 88.5 +18.49

80 921 +12.09

90 95.3 +5.26

6° 100 100.3 +0.34
110 1015 -8.50

120 103.6 -16.43

130 107.7 -22.29

140 111.3 -28.70

(2% 81 [& 2|9 Z#%E £94 =7] ¥2 yehd 29|
ok [ 2]} (2% 89 A, Ad® 274 wet 29 2
71k AZA 2719 o] dE2A yehgen, 2°6) 4£°M),
L) 23 25 1008 3402 224 270 dd A2
#71¢] A (overestimation)9}  I}AA)(underestimation) 73
ol vEstth. aelm 2tztel Azhe Aseld vk s,
FHaA) AE Aolzt sle] WEHh &, £ =7] 60
o W3k 2° 4° 62 A7 =7 Al 4 596, 760,
8432, NAEZF E A% FAdiAe Ax7h o 2A YEd
. v, B2 A7) 1400] W 2° 4%, 6°9 AR 7]
Ax 74z} 1290, 117.7, 11132, AZ5st e A$ FHijA
o) %7} v A etk oA AAE 20 G B
93 =7] 1000145 ofstel vieht A2t 27lel B
A%o] 0ES Ul [& 32 2203 a7l g A%
# 7719 #o, HaA FEE ZAF (lllusion quantity) o
2 Ui AOEA, APREAY A4H =279 HAG
PSE (Point of Subjective Equality)!lz} 2|4 =Z7|gt P
(Physical size)@}o] #AE FHAF 1 [[=PSE-P] 2 veld
Aolt e T [E 39 BAF 1 of BAD () £ Fa
RS (0 © FA A Ve, £9 UdS
A7% 2719 Bed 279 Aelg A%dez ¢ & 3
o}

11) Oyama T., Imai S., Wake T., Hand Book of Sensation and
Perception Psychology, Revised edition, Tokyo: Seishinshobou,
20-24, 1998 (In Japanese)
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4= w7l g 17—%4 719 gagE vepdie, [2
Ie [ 49 295 204 F7E= ved Aotk

ek (29 919 BE Eﬁﬂ ZAE 712z il
T %S vAL gl FHANLH, ARy d}
AR e A7) 1008 $42E ADF 32719

49 e E;\ o
- 33 rir r\r

[# 4] Means of Perceived Size

Ground Effect on Size Perception

Dependent Variable: Response
95% Confidence Interval
Ground Y/N__ Latter Rate Mean Std. Error | Lower Bound | Upper Bound
Yes 60 76.783 916 74.987 78.579
70 84.141 916 82.346 85.937
80 90.188 916 88.392 91.983
90 95.510 918 93 715 97.306
100 101.774 918 99 978 103.570
110 105.880 818 104.064 107.656
120 108.936 916 107.140 110.732
130 112,866 916 111.070 114.662
140 118.644 916 116 8439 120.440
No 60 69.827 316 68 032 71.623
70 82.199 816 80 404 83.895
80 85.838 816 84.042 87.634
90 92.775 916 90 979 94 571
100 99.920 916 98.124 101.715
110 102.680 916 100.884 104.478
120 107.487 916 105.681 109.282
130 112.954 916 111.158 114,750
140 120.034 316 118 238 121.830

Ground Effect

150 = 7~
140 F
130

120

le i) m
100 I_H '_U |_L| ‘—LI 706" 110 120 130 140 | |Ono
90

Perceived size

80
70
60
g0 T T T

Real Size

[322l 9} Ground Effect on Size Perception

FA], FaA) ol Yeith &, B8 27 60, 70, 80,
900 digk AZ4A =Z7)e] e 768 841, %02, 9552 HU}
A VeERtE wd, 23 =) 110, 120, 130, 14090 tha
Az =7)9] Fho] 1059, 1089, 1129, 118602 HTh 24|
yetgt) olejd Avke A71AZ glo} £ A7) 100
ofgte] el disiMe AA 27180 AA AZshs Ao
Al 7%l doivn glow, 1000139 e thaire A
Al Z7EG AA Adshke F2A B Lojual JEE
Juizit. & oA VlEAFH HuASe A 3
of Z1EAS B} 22 A7]9 tdd disixe dAl A7
Bo G5 Aztehe A¥e] den, J1EASY 27|80 2
el dejxs dA 2718 A AZgsks BF] s
< Yedth 223 [# Sle wA e A4 2719 3
T3k PSESE B 7%k PE B3 ANE HAES g
e ZAF 19 () RAle FA2NE (1) BAe FHAE
or) gt

ode A¥ZAAE i ANax, WA, B 2], 4E
of oy FTARANE AN ZAd, w7 K1, 8)=8.269,
p<02l, B2 =7): K 1985)=1271, p<.0009] F(¥)&EH

[£ 5] fllusion Volume

Ground P PSE |

60 76.8 +16.8

70 84.1 +14.1

80 90.2 +10.2

90 95.5 +5.5

Yes 100 101.8 +1.8
110 105.9 -4.1

120 108.9 -1

130 112.9 -1741

140 118.6 -21.4

60 69.8 +9.8

70 82.2 +12.2

80 858 +58

90 92.8 +28

No 100 99.9 0.1
110 102.7 7.3

120 107.5 -12.5

130 113.0 -17.0

140 120.0 -20.0

b FefrletA veisten, Alzwst Ee83 2719 25
& F(16, 16.849)=12.025, p<000, A Zt= 9} Be)& =7), wj7
7+ 43R4 F(16, 16)=4.561, p<.0020] f-oju|shAl £
pri=

24 11 &
(2% 813 (23 99 235 B8l WA A=A 2704
A g vAD Aol FEHYLH, B3 QuHoz
gebgel 27(AAw)e] BAgel Y gela 2718 9
RaA Az 2719 844 Lerh AzEd BE Ba
9 @A AFNE YEEA gstow, e88 Adw
gl oa) A7 =77k gk 4 gl WA 2
B3 olde 235 ol thdsh W] AL BA)
QA 7)o P4 Lol dEE 0 ¢ Yol T
2 ARAYT. %, 99 vae AZE wWaEEy 3]
wshol oig 2719 ol U] WATe ALY B
Al o3 gl % e o,
W3 Ase Bl U@ olel ABee (19 100%
26] Delboeufe] 2 E31 Ao 2% ZE) 2 23
£A9] 2712 UF A4H =719 B, F44 AGL
Delboeuf #HAlo] UBht 473} )79 ARz Aol o

overestimation

© O

underestimation

[22! 10} Effect of Delboef lllusion
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3 2719 58l (assimilation), t)B](contrast) &7} £ALY =
AR T BLEA detL e Aok 13 AEYA
o &, W73 99 2719 23 271%e] B4, 43 2239
AR A /AL 249 AVNAZ FFE WAL 3
om F7|FA(EZAA]:  assimilation illusion, TEIFA:
contrast illusion)12@AHS Bydoyls Acz motE 9o

283 ol FAAAe] Yohte urh FIFY 4o
2AE Az A4 24 Fo sdl el

(lateral inhibition)13)e]] 93 Ao g HF 1F AEHL

Al
=
A

Dt

Il
=L ERTE

|

14
225 ddeE 3 43 19 I72F w3y 4T 24
7t e a7AZe) G vA T glon, AR w A
o Agst 27] BA =AY ARF A7]e dEE v|X
i ASE WAt a3y 739 wiAdEe] e Mg Q
A)(visual cognition), *|Z}& A 3Hperceptual organization)l4)
HAo) A 27t oue FES AFoE QAFu ojyF
ARl mel o §H7L gkl 4
EAAR &dM 159 F¢)(attention)5)
2% ARk 3= A, eAHY e
AEL AR AZtE & Qi 18Rz F9E 7189
A7|AZre FH EAETHY] @A M=
a3k oo Ag I o= d2S tides
g A9, 7] [E33 27 [EA49 QAT
LA Fol i 49 Ar|AZe oujdt F3E 1|
Aol s AEST-
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E 6] Stimulus Conditions
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[712 14] The Result of Letter Space and Direction
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Addison-Wesley Longman, 1998
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