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4~(cumulative normal distribution function)%}
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A ge 990037k =t APAE 990039
#Eg 0039 e @R UFo o @
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2 AYoME T FEY AR FFEE A
gt 29 3004 A9d e Zo] 4k
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9 AgE B 479 R¥M AEE F
=

R FEERD

A
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% 19 A% AZES} AR @i 5 e
I YAHKYA, PYS)= 9ol F718ln 9ot o
2 & 39 APRHYSPY AL 43 3 87
o EAAA o AASIE skt 173 o
4 o] 7bd AL B+ Unk

2 09 o] A ane AAEs A4
Q) AL woA @1, T WEANE az] o
stk wepd Az Ed me oo AAH
87} slzAg dolugich Aold 174& z

AdA de ABEL AMEE] EAd Hu)
"I"E gl—g. ﬂ"é‘sﬂ LH i i Ho]'%k% —}%'8}‘?15]—
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o2 AEEE & HEEAM, 4 2UE)
HE A(S9 S FAEKSE K€ WE
ANA Al 7H Az EgA dE A8 E T
of AEAAXN S o FHE HdE VEE
2o oj7fRAES E 24 AAEHH. 28
NZzo] WE e W¥gE a9 11 Hehld
t}. ol a2l F 7kA 719 Ho] 2 84
o Arlel wet MR FEE WEez Hg
sxn ik Aol EBA HEhua Ao

e
[y
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B oATeA #@ad el mw2d 29 87

¢} diuje] £ Y& AW wixse TAHE

IR A R F&de JAE F
FH7F dFol A EAHAL. EYoA &
Z1A7E A9 Ha gl U3t A S
F9E Wx 7|E9 A7 & AFs A
A&t e 7Ae 29 Ha 19 diy
o] 2ol WA

B Ao 233 Fo 84+ § 749
HZHYA EFE RAFUY. EHAM d&
7 71Ae WA= Pl A 849 A7
el AAHeE HIH N HGE A G A
o] AAH WaE YeigdE BAFUG o]
ool 71AY £A4o] ¥rIeh diH F AHE
o] zgo7HdE vd HFPo= P—Xéﬂ‘ﬂ
A& THeAE A 9 Ao EE
HE 748 E & Jded, B3 73 9 é%—:'r
(negative half-wave rectification)@ 7}H& ¢l
o T M FRY wAR 1A FelA F
A udR 7]Xﬂ°ﬂ B EE & olfE wd
AH MAF VAL Adde 7 HA 7149
Z9] wgko] ID 2 oM n(FE)Iul} =
PI(EE AdRoRg 22 Brh7t 23
e JehiE 03 ZAfole] Slojof
ey 3 F2). 28y old AT 2

23

O

T

o ore
g

|

E 1 Y $Ego2 dojd A9 rixe 4 A 204 2 ¥R 714 F U o

717 f371 BA "R

71A g(¥t719} din) ZA gA)

o E = A= % A13) (S AALE(KD % g6, A(Se) AAE(K)
KYA 43’ 0.1525 1.6346 5.7066 0.1646 3.3840
87 0 01658 25792 54842 0.1576 2.2993
174 0 0.2093 3.0448 55617 0.1562 1.3025
YSJ 43 0.2016 1.9250 5.592 01818 27270
87 0 0.1907 3.2070 5.4481 0.1759 3219
174 0 0.2390 24848 56485 0.1618 1.9636
PYS 43 0 0.1393 24252 54857 0.2257 19723
87 0 0.1516 2.2627 55926 0.1993 1.7613
174 0 0.1769 1.8318 55442 0.1918 3.0078
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E2 3% 3% ALY oA Hu $xos dojil 49 WA 2 ¥ F Y 4.

7VA fe7) ZA gA) 7VA g(&719}h il BA EA)

3= ANZE & AaA) 4G BAEE)  F g8y A4S BMEK
KYA 43 0 0.1474 19115 55436 0.1993 2.2102
87 0.1686 24711 0.1515 2.3048
174 0.2071 30873 0.1585 1.2862
YSJ 43 0 0.1950 19372 55533 0.1885 2.7645
87 0.2009 3.3594 0.1654 2.8976
174 0.2166 2.3369 0.1756 22014
PYS 43 0 0.1478 2.2374 56517 01837 2.3823
87 0.1625 2188 0.1830 1.78%
174 0.1924 1.1910 01719 32837
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o £ Atd Ane AnHA 19zl 9 po] AWF

T(E e} W Hr(Ee AR = s Fejeta

rlo
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ste RAE AHgstd, WAbd Azke A8 A A

ZH A7 AMgsE e FHE
2o A 949 gz A iy Kzl v HAE
q8s AHoR 2A59S
F(Bergen & Adelson, 1988)9141 7} % w} Az W u} Itk £ Pearson® Robinson

Ji
o
il

Fyaqdn,  HE

g, 7)&e WA

~ <
@ M~
-

Mo~ o= ™ @~
A 42| AZZ(minute of arc)

29 11, AZEd gE 7 48 bt BAY

- 162 -

@J)rra‘
71A)17F obd *rzi \,73%
A%, &

Wgol AZAAAT g

o Hael BYR HAE A

29 oyl Az

—a— 97| K| 7|H

2

—— gi7(2f | EX] 7|

Lo

w7 AgEE wahe) oA vlaAle olER dddsiich aY FTU7) ol
o) ATk,
Chubb¥ Nam(2000)& Zel ¥igg #a ¥ JE8V| °1oH 2 82 ¥7)eol 9

S klaa it



(1985)& Al &= 7|(valley detector)& 7Al
22712 Ate v A (29 12). BE A}
T Bhek wige HE Moz 1A 4Ee
Aol & HAgk HL nlgo| sk Moz
a2 2L A 7] FEGY. AR A
7t 8 NF AL EVY FHolE WEA
geth A gx7ls Az ddA ZE 4
Ee WEE FHolgled, o g7l 24
719 &4 @1 Yok

“’ra}"’ﬂ o]z} &% (second-order motion)]z}t
B ozt A &4 A AFANAM HAF 1A
g2 7MHEA 8@ AL 7E dFE50 AAF
71Ag BAF 7A7 A2 e AFRE 7HA
oA e AY AFE AHEsA X3V "E
olgtz & F Utt 71EY o &F A7 &
FolA ALY ASEL duE 2E7] 4
o ¥ 4 sdE Astd HE WrldA
o 7 Zxe o o3 Bxeo wWagoez ¥
oA e FEE 231 UrHledgeway &
Smith, 1994). ol&¥ &A= A HARF 7
A A3 AU HA4F 71AE MRS 7B
o 95 e dyog dojz ARE 4
TE mojgith IID 2 A3 Ffoe H¥
3wy 94 2FE £ grig duE
z23tr) B AAF VA, 34 HAF 7]
A, 2eln 23 9AF A A 4% o
A7E 7A4ed a8ER & 979 23

718 A7 AEsE Aol opE, 7IE
F7b A ERd HEE =duFE
ojgti dtArt.
A 2y RydME ok Az g7
So] %Al FHg3n, Y] FHHE A
o2 7H4sn drh o] E E¥Y 7L
LGN +3 £+ A7 93 F&E0A4 o¥d
79 444 7R AFAE7F $AE A
Az webg golsta Ath(Hubel & Wiesel,
1959). cthekgt =718 gA7|E0] ke AL
gx)7]E0] B A¥olM 7HAE vtz &3
ane st FFse ReE A4 T

r\r rin

o
Z]

r

>

[}

|

+
..I._
Cl|O O | O

o gx7]50] W NEEY ZE7} BE A7
oA Zeodegz 7HAsHA otz € Holth
ol= oi¥] UZE F(contrast sensitivity
function)& 12 FctH P =d, FH

o weld fpErt gE3de A& EHAE
th o] HEAA, 7 2 &£ A M
MEA7 2L AEE Ade HH A9
g82717F dx, 2RBT AAFEAT 28 R
AEE Agste OIdFd 279 gA77F A
= AR M F 9dn 23y o 7R 3§
oA AANE A FHo gy 27E
vk 7MYt BAYE B AT AW A
ez g Ao B & Qv (2¥ 13).

E AdAFe NGErt 583 1 194 o
gte] g3 AL ofyr} webA ‘T’_h_ﬁl 7t
A Za 73%““” Holg AL 33

9 AZEAAN HolE E4Y 4 U wekA

Am:u 43898 S o Ugws
FAFHA R U-HY 85 S4¢
len e & A Eg oAF S4ol

2 g A8E 2 AFE eEATFoR
24T 2T 448 A3 EAE o

o= ﬂ—?ﬂl’\i THE RAolth

- 163 -



_____

H100H

N

-

n0

ol

2T A2
a9 13 83 2700 e PEEQ F oA
o Mg W BAE gk AE A 1
AR s, wolsh dle 28 FAE @
Aske AE A 2 A delE FHea
o4 A8l 3o ofe a7le X7
VA5 S FFAA ool Ao B}

GE5 (199). BEH7Ie dnj4g e Ades #4

ThA A Eelef Feahe 5+ HA 7]
4. elx|ntet 10, v3, 39-49.

Barlow, H. B. (1965). Optic nerve impulses and
Weber's law. Cold Spring Harbour Symposium
on Quantitative Biology, 30, 539-546.

Beck, J. (1982). Textural Segmentation. In J. Beck
(Ed.), Organization and Representation in Per-
ception (pp. 285-317). LEA, NJ: Hillsdale.

Beck, J., Sutter, A, & Ivry, R. (1987). Spatial
frequency channels and perceptual grouping in
texture segregation. Computer Vision and Image
Processing, 37, 299-325.

Bergen, JR. (1991). Theories of visual texture
perception, In J. Cronley-Dillon (Series Ed.) &
D. Regan (Vol. Ed.), Vision and Visual Dys-
function: vol 10. Spatial Vision (pp. 114-134).
CRC Press, New York: Macmillan.

Bergen, J. R, & Adelson, E. H. (1988). Visual
Texture segregation based on energy measures.

i
O ux

Journal of Optical Society of America A, 3(13),
98-101.

Bergen, J.R, & Landy, M.S. (1991) Computational
modeling of visaul texture segregation. In M.
S. Landy & J. A Movshon (Eds.) Compu-
tational Models of Visual Processing (pp. 253-
271). MIT Press, MA: Cambridge.

Caelli, T. (1985). Three processing characteristics
of visual texture segmentation. Spatial Vision,
1, 19-30.

Chubb, D.F., Econopouly, J., & Landy, M. (1994).
Histogram contrast analysis and the visual
segregation of 1ID textures. Journal of Optical
Society of America A, 11, 2350-2374,

Chubb, C., & Nam, J-H. (2000). Variance of high
contrast textures 1s sensed using negative
half-wave rectification. Vision Research, 40,
1677-1694.

Derrington, A. (1990). Mechanisms for coding
luminance patterns: are they really linear? In
C. Blakemore, Vision' coding and efficiency.
Cambridge University Press.

Gorea, A, & Papathomas, T. V. (1993). Double-
opponency as a generalized concept in texture
segregation illustrated with stimuli defined by
color, luminance and orientation. Journal of
Optical Society of America A, 10, 1450-1462.

Hubel, D. H. & Wiesel, T. N. (1959). Receptive
fields of single neurons in the cat's striate
cortex. Journal of Physiology, 148, 574-591.

Julesz, B. (1975). Experiments in the visual
perception of texture. Scientific American, 232,
34-43,

Ledgeway, T. & Smith, A. (1994). Evidence for
Separate Motion-detecting Mechanisms for First-
and Second-order Motion in Human Vision.
Vision Research, 34, 2727-2740.

Pearson, DE. & Robinson, J.A. (1985). Visual
communication at very low data rates. Pro-
ceeding of the IEEE, 73, 795-812.

Shapley, R., & Enroth-Cugell, C. (1984). Visual
adaptation and retinal gain controls. Progress
in Retinal Research, 3, 263-346.

_164_



BEROMPES B 2 7
Korean Journal of Experimental and Cognitive Psychology
2000, Vol. 12, No. 2, 153-165

Detection of Texture Boundary by a Negative Half-wave Rectification

Jong-Ho Nam

The Catholic University of Korea

It was reported that texture segregation in the space of the IID texture varying in mean luminance and
contrast is mediated by two mechanisms: (1) texture luminance-sensing mechanism, and (2) one which
senses the combined property of texture luminance and contrast (Nam, 1995, 1999). This paper studies
the characteristics of these mechanisms in texture segregation in adopting three different sizes of
texture elements. Specifically, it focuses on how texture luminance and contrast are combined by the
second mechanism. We measured the probability of discrimination for various pairs of textures in the
IID space with three different texture element sizes. The size of texture elements was manipulated so
that the sampling capacity of the mechanisms was systematically influenced. We observed that each
threshold produced by two mechanisms was changed —systematically in the opposite direction. It was
suggested that the second mechanism consists of a single process with a combined property of texture
Juminance and contrast rather than a dual process which senses texture luminance and contrast
separately, then combines these outputs on the next step. A negative half-wave rectification is proposed

as a single process in texture segregation for the second mechanism.
keywords texture segregation, psychophysics
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