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Abstract

The functional differences of color system (sense) and brightness
system (sense) were argued in the cases of Mach bands, Liebmann
effect, spatial frequency characteristics, contrast, assimilation and so on.

Mach bands are seen on the edges of luminance distributions, and
not seen on the edges due to color differences. This may mean that the
brightness system contributes in formation of contour of an object, thus
the recognition of objects being made mainly by the brightness system.
This notion is coincident with Jacobs (1981) who argued that object
detection and object discrimination are principally made by brightness
information, not color information.

But the color system may also contributes more or less to recognition
of an object as inferred from the study of Tinbergen (1951), which
showed that male sticklebacks (gasterosteidae) attack other males
recognizing red color in the lower half of their body in breeding season.
The detailed visual structures of other males were irrelevant to their
behavior.

The spatial frequency characteristic for luminance gratings shows
the peak frequency at several cpd, while that for color gratings at lower
frequencies. This suggests that the brightness system is more sensitive
to smaller objects, and the color system to larger objects. Tinbergen
(1951)’s result may be based upon the same mechanism.

Finally it was briefly argued that heavy coefficient on lightness
difference in calculating aesthetic degree in Moon & Spencer (1944a; b;
c¢)’s color harmony theory may reflect the functions of the brightness
system.
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Vx4 a7 A (Jacobs) (1981) &t (fa%) OFIHELTUT D3
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1) Wko%t R (object detection)

2) WkoiEi#k (object recognition)

3) f55 & LTOEMK (signal significance)
ZOHRTHFZEONHIEI) THY. 1) &2) F, FITHIBHLURE
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JOBETH S, LALEL DN ZIITHESTW D AR a i
B2 BT eV, DF VEEELIRORANTFICH L SHHIZ L -
TWABZENTN5b,
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1 <y /\OfF (Mach bands) EBD~Y v /\DHE
(chromatic Mach bands)

BIER v NDOFEIFIENDBIGTH S (Sekuler et al, 1985) . HfiJE
DEALH D B AL T, £ DIFFHEO LR T 5 S OB (i
DOFMLEHARTEIYAL R 2) 25 HEERICTH2 SEEOMIKT
(MOFALEHRTEI YRS R R 2) BROND. #RWITHERHRE T
SATHZZADHEEDOHENAEL L, TNEREBRIZLHRATY Y ND
# (Mach bands) &EFFESR, SOy NORIZL > THERORZZHD
TYFTAIPEERL, BRBALD o & D ERZ D, HdbRoEaaR)
WL BT, D on- Hls, off- A DZ7KE (receptive field)
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Thbo MEDEAL» VR S 72BOHMOBETMT, —Hof (Blx
ERt) OMTHRA (BRI OWRSAEL, Mot (B2 13kkh)
DU THREA DRI AL B, &) FHETH S (Peace, 1978) 0

COBDOT I NDFIZOWTIIHEMN LR D H 5D (Daw, 1964;
Jacobson & Mackinnon, 1969). # L T &M 2 HEA3% v (Ercoles-
Guzzoni & Fiorentini, 1958; van der Horst & Bouman, 1969; Green &
Fast, 1971) o S SRR OB ZA ORI HF G L TV wni]
RETEZ/RIZ L TWho
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BG-E9, IR E 2 F 721322 MO @M 721338 Db o Tn b
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THHT, LWV BN AREAGTO L) RfEEIC > TWD X ) ICED
Nb,

ZOERIZ, YA aT7x (198]) OEOFO3ODHMMD 1), 2)
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ZED, FLTA N YOS F OEBDSERT 5 L LT
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BOBRIIONWTEIEEE R Y M 2GR 2BERD 1 O — T v
WA (Liebmann effect) TH bo 2 DD HZ% o 72 BANEA TV 5
ZNOOMENFELVE (ZIZF LWL SITELONE) 2 00O
DOBEFIDTRT 5. 5122 D0MMOMAE LRI L o TIHESHD
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(2) L7225 THER (W) oBRIidaEiuid T hB5 LT
W\,

COEH TR ET st) XTI L STHHIZ X o TS
. RIS T DR L TRV,

RARIE RO RN T 2 EETH ). OB (i)
PHERT B L) T L RIWEROBIEWTHZ L2 ERT 5. FEBIZL
9 L7GIRRBOBIBFIEIEHIIZAR D L L2 DIZRoTLE) THAH Do
EARD L LT, HEOARRDOEH D 1S ({o& ) & LY
21 5) oThHE ZTORMKREMZWMIZZLVHATH L, L72dis
THEMZBGEEE VI HTIE, I VPETERVERTHA ).

COR2ODFHMO—T e E—EOAMIE & L, homiofn (P
) 2227, BERHOWMKEE (border distinctiveness) A4 & 2%
(Z DWW OMEAF L 2 ERHESND) X912 FEROXO
MEETWET L E TGOt E L % %5, 21 & MDB
(minimally distinct-border) ¥ & .5 (Wagner & Boynton, 1972; K1l -
Sl 1979, =& - BRI 1987; = A 1991),
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(a) (b)

5 EE5DBNE—HFENLKHENRZSZTHASH (Coren et al., 1979, p. 163)

8% =¥ (a) LMD OEL88 =2 (b) ZRZE, £55
DNF = REINLSEVERZDLTHA ) e WHEIITORX (1) 12
o TRENBRE ST —> DAY b T AL (ZOWFIMEEIL b
AN) BEZ, N =Y OB GO, FEHEAEOI Y T
AN (D) 2bo>TEDNRT—vD [{ - &N OFRELT 2,
Loae = Luin

C =A£;—:—i; (1)

(ZZTC:aryFIFAM, Ly MOWEL WG OME, L, &
DIENER DL % 7R ) o

6B FDRERTH Do Bepd (cycle per degree) DI85 — 8
boldo&NERZL (cpd 3HA I°H7- ) OHBEOROK) . Z
NIYPBMLTH, FAMALTHLHED XFETT S (Campbell
& Robson, 1968) . Z 1% A OBLELR D 22 M JE W BURF I L5, 2D
B e R B © & WA CO RO T AL DT, N Fo8
A (band-pass) B ENFIEN S, b ARAICEEETICBIT L EEOKT
BIRORFRDOAZEE S ITFE SN TV B2, KEEEH COREDKT
(ZNZ AR WP L IE5) TS L 2N DO HERICB I 5
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OV =73 RBHEHOHFIZT 7 P LTwb, FUBIEIHRALD b
HAWE AP TETZVWI EZRT (M8),

6 ABOZEREKEE (Sekuler et al., 1985, p. 155)

7 BRAEFROEHEARBEBIFEDIESE: (Sekuler et al., 1985, p. 162)
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8 FLBIFIZID2ON#%2m DERH, S R, KL DHEV (Sekuler et
al., 1985, p. 163)

— N ZOW Lo X)) LR S — 2 (WEOR Sy —2) Tid
L (PR, ) EBRSY -2 QBORRY =Y. LadioT
WD ZEMMZALIE 2v) 2T, (BOf) H50 257200260
RAOWREERDLE, M6 DX %, HEEBEBENIC BT 2 EEOMK
THARSNT, whbwba—s5Z (low-pass %) o o> 2% [ J& P B
PS5 (Hilz & Cavonius, 1970) . Ph7zE R b H 2 (Horst
et al, 1967; Horst & Bouman, 1969; =& - 41, 1987; =4, 1990).

CHIEHBRDOED = v O L FEIZ, b LHEFNIEEEDZALA 7%
WA (HE D F IV, MoBESHT TS, Tab
LHEBNOFEYHAREVIFE, 2O —=UE-350) (K-&0) K
RBHIERERT B0 L72h o THENO KR Z WYIAO I IZ I
DG OF GBS NEFT R L ).

FOXI) R L ERHAERTOEZL I ENTE S, MO
BRI BUCE D B 72 Th o sEMIEA < A% RERHJEHEBICB L T,
BIRE ORI % B DWE I B~10Hz TIRRESRAKE 2D, Th
DRI (Do VRMRT 5. 2~3HzLLF) ThH, TS
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(FIERLRMRT2) THRERKTT 2, LarL—hSEDR
ROWEEIE, REERICB T2 BEOWMEN R 5172\ (de Lange,
1958) THiIW o DT % 2003H - 7286, ZOZ LIZDE
WIZE o THHNY . —HEETRRT S 20013, T2l s
SOFRNVCE S THND T LZEKRT 5,

ZOEHITHTLS L, AFHRE VD DIRZEMIZIZA IO

PRI S, — H S S EHUSH A WES ORRFRICIEH S b,
ZO L) BEFROEHO ENFIEZHA VB S S D LWL O TH S,
F3ICIX THH] 2OTHhoE, &35 LML VETZETXHT SR
D T EIERDSAR SRR > T BRI T 2 L 52 %0 B2 I3 B
HOXT %27 T7—I2TH5DRHET VAN TELRL, TOHEIZIERNT
Vo IRKIZT A EOTLRBLETH S,

REICE LT, MWL DT 2 L9 22 oGidfo
EODPFRIIR L. HEEHETEH T D EZIZS WA, web R TV, &
LVIEENRG EBEOHLGEICEEINLIREFETHA ).

4 X EEME

20D S DA TV DR, F 7213 — M & - THLY B
FNTVEAELAE BEVWOBOAZ 2RI T L) LT 2%HE
(differencing process) ¢ B H WO B ZE D) X 9 &35 %%
(averaging process) MW )iAE U % (Hurvich, 1981; =&, 1984). Wi
T (contrast) &MFIEI, %¥FIZFL (assimilation) &IFEh 5,

ZOEL LT L 00E, BHBOMBEN R L 2 L 2AKE
Vo Fid Helson (1964) IZX 25 TH %,
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(a) (b)
X9 xftt (@) EEME (b) ((a) DOLEERIZE. FTEIEER. FRONZ—EXRRIE
BTH3, (b) HEROLEEA. THIEIR, RIIRETH S, EEIFR)

EBEL TRMEDS, ZO#MOGE IR IEAE LR 3w,

b. #5 & B R OMEEZEAV/NE VRIS, FEAE LR T v, fa/8y —
¥ ThoTHMEENKE VA IIIN A LR v,

CATIIZERZMVELTHIFEAEEEZZT RV, F{LZRD
T 5

d. FALIZ BB B 2 2k & LT ko %] (casual viewing) R
HTRT L —HHBRED D % w0 & R 2 £ 7213 58 ) BES /e
BIRE LT [Ha] R MEPETRT .

LA U % 7201 3MIC R /8 7 — > (Zhudiak U 72 22 1 5 9%
BB = ThD) BDUELZOPIRLGPLRVH (—fKE L
TROLNRTW? ), 2L EHMERIEL B EORBAIKRE WS
T A U 2 mIcdH 5.

SHOBRRIZ T2 T v WREY—F v POGBIUPL SOR
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AXHEVIIEETE ) ETEMETHL 6. TNETFF—7 v MH¥H
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AT 2 TR F—oWikeE LTRMLZTDBVSL VWA LE
KT FRICATEIIIC, (R 5wk [AH] THhr7-0LF25
TH?9 W

L7255 T, e ZMCRiNg — v Th-TH, HE (HE) ZENK
TSR ) RTINS, K& RNy — 2B RE
FERZLHNEMERE LTRAMLR T IEL E V) HTHILOHW & —
BT 5. N7 WERDOFERIIH L SHERPES EDLoTWH I L%
EMT 5

RBEOFMEO [BILEEE | I EFEDE 26 E2%2E 25 LTRE
BURE G, [ W) EICH X ) LB &) Zhidn L@k Gkt
F 23 pERESh, ThERETL0TH S,

5 L—YEARCH-—DOBEBAMGRICE T IHEEDEH

A— v AR Y¥— (Moon & Spencer) ® % il (Moon &
Spencer, 1944a; b; ¢) IZBWT, HEORIEEZRD LB, D HITHR
TE (FAERME, T—A Y PT—2LIFEN2) OEFKFE, vV EN
2ROV E-FER O T, YLD, HLHEELLDIFL V] (R
YENVEERONS  BIES k) 25 0fEE Shiz, o
ZFHOEIL7en3o T (V) +C OTFHRTRDHNL (V2 B
B, CiBHE) . LALIOKE (V5) ORI 64 &\ ) RENHH D0
Thb, HMITEFLHMZRTIE. OBV HERTE (FLEFHBS) 26
W HEFKEL T, WEOEIBEDOELIERTIHOELINRH L L
I ETHAH (ZAR. 2010),
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o8 L VI RBUIAFoFA R G L LI-ERr RO E S
AN THVHRT S (X723 ) | 3WEOF RIS/ LTS
b0 MEDFERIZIEZRIIVIIE (G2) 2PVRFGLTVWDLIEZRTH
DTH»HIo

FLEEERDLEOHT (0) OREICBWT, BIEICHET 50T
(T M7 A D) OFINC+3T7 LI BRROBEDPGZHNTWE, —
THEPFELWHAEICE [RZLTwaI2dh22hb57 ] —13Lwn
VADREIGZ 5N T W5, FE—ORHED -10 L) b RKE Rl
BoTWbDTHb, TNHITENLEEENRE L72EBOMRESS
HONTZHDTH LA [BEOHRM] Z2ROTVWDHIZE»2bLLT,
Z0O [E] IEWEIKE LB o TWL I L0515,

ISR T, KR (G factor) EIFIEN S, B OHIZIKED
DA TWDLYE, IRHTEICEMENTHIOZH AP NEZED S L,
BEOFRER (W] KXo ThEAZINDLEF - THHRETEZVOT
H%bo

ZNH, IKEREERE, GoWEDS THZER T3] IZlboT
WHZEIRKNT S, MEORMO XS, Bl DR THED
EWIZE - T)] By DREEEELHD, #ICH—-0ORMO X H 12, i
Ll OBRYD THEDEWIZE > Tl Bz wifidsEEs Fif s,

6 &-BHE - b—>

CHIHEN LG EHEL OBBRTIE RV, oREL b—r T/
W2 SOMDY 2R TEELRIRNH 5, LGB EZRSE 12D
FiEE LTl b= (T tone) 2D KD D, b—ridtao
HELBEOMFOREICL>sTazaHLzboTHs (K10
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A% WKE ) )
light grayish
5L
GY [RIrD S
gray strong
) g [z
grayish
BUOKRE XD dp
w deep
dkg B
dark grayish
BEL

IRI+D

K10 k=2 (PCCS CZODRIIDELK =)

PCCS= HARMIMEAARR) 12D b=V IZZOBMOENIED ST,
1 20EDA XA =T R T S, LE3ND, LEzB>THaO M=%
FIHATIUSTEEDA A=V Z2 OB EIE) R TV,

—H BB ZNENDA A=V % F>TWwb, Thiddsb F—I
GEnsz, TOOHIREL>THA A=VIFELTVE LS 2
EEFIFELRWIES D D

ZZilt (afl) EHEZEL MY LD NEBRYH L, XAV
(pale) 74 b (light), ¥—7 (dark) % EDOFEDE W b — 2 Tid,
BHIOA A=IHHN, b=V O ERE L, —HEE Y K (vivid)
2774 b (bright) ZEDHEDOE b — Y OB IIEOGHDO AL X —
VBHBMNC R DD TH D, DARY b B2k M2 H 7 -
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TLIEHIDRIDBITHS ) (HAMIFHESE, 1987),

AR L7z & 912, i3 s 2555, s 3 ixehehit
%o JeBERER L TV %, ZZRIIICK & AR E 72 1 3RERIINIZ® 5 <
DT 2WRIE. 2ot (FH) ISk TRES, S5IRIS L
— 7 2RI S IR F 72 X RER I IS B TRRAT B &9 ik
FOWHE () Lo THRASH, @SN EEZTREZ)T
%o

MDA I S 32T 2 W iE, —EDRBoRIZ, &
SVIE—EOREMEMOPIZ, BEL S OEBIEINE, Thwz
8% OWEE X T 572012, ZNENOEIRE B 728 2 BN D
590 HBEDT Y NDOWIIZDLDIHET > TWh,

W A OWEDOW B SFEL L b & B bz RO KT %
TR, WHRLDOLONBHEL, WHEOXHIZOEIZL %5
(V=T YRR,

IO BY L ClRAF TR 2 o728 GEIZ=A - BRI,
1987, = A, 1990 22 M), D AT (on-set) DKFIZ, BERIAYIC T
ENZULICHZ EPHAZEEOND LWL DH D (Broca-
Sulzer R LIFIENZ) . ZOHZIIMHBOMERN 28 (= Y) %
Ao k) LT a ML EZONSE (KHNESY vy DO TH D).
CORMPE-BBWICBICHLTCER2VWESbNTWw5S (Bowen &
Nissen, 1979)

— TN K E BWRD 5V IERERIICW - S D RIRT B X9 %
iz, HFE DB TN DS, BEFNICDH 24K F 72 1R NI BT %
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WROEDBROENTEY, 207201203 L H KR - 22 A FHH 2 i
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DR (object recognition) 2 2WTid, A X & G OIEHOM
B LTBY.,. 2o 5o 1 DRWROER 2K E S &R
WERROBETHDLEEZDLTHH )0

W5 Sid, e, EMRBEICDERIEbLo T, LD
L=V EARVH —OBHIAGRII BV, WS () CHT 2
FAIDSIES X R OW T T, ff i) 2 L ORI e ) 2 58 & F55
ERESNS, TNE LD, WEOBMEMDL YD LHICHZZD
PES, TN OWTIRIND B nwTB & 720,
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