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Vlauel Dynamic• 

Thest• directed by Asalataant Profeasor Ge~ Wood-n 

Visual dynaatc:;w, • relatl'vely new denloplD9nt .in the viauel ut•, ta 

1the Wuaion of _,,,.ment whei9 there 1• none. Vtaually dynalllic paJnUnga, 

sam.ettmea called •op .n. • Viau.al research, •• chart pa1ntin9. -, appaar· 

to· wriggle, Vibrate, or produce strong ,aftet-illlage movements. TIMI 

palntinga .,. typically compoaed of repettuw. a!IIU>l•. veomatrlc fOllllB 

1With aontraaUng colors ntch are close 1n vuue .. 

Attitudes toward fona, color and bnagery typical of visual dynaalca 

can be aeen dewloplnq in earlier painters, the lmpreaaionlata, the De 

SUJl Ql'OllP, Ruaatan ·Conatruotivtats and landtnay. Victor Vesarely, in 

the 1940s, created Wuaory move•nt through fanu, althOWJh only iecently 

bas color been uaecl dynaatcally by lt.tchard Anuazklewtcs and I.arty Poona. 

llluaory movement may be created eltber from • multipllctty of atmple 

fona• and •xtre- colcr contrast tn flOU18'"'9JOUlld Ntlationablp, or from an 

unatable edge caused by close value relettonshlps between ftgun, aQd 

ground colors. Tbe fltet may be called • farm..ttuttonal system; tile 

second, an edge-vlbraUonal ayatem. Dynaa1c quality la markedly 



afluenced by •nvlronlllental ltgbtlng, poattton of the· Viewer, .and physto-­

;logtcal functlODcs of the eye. 

Bein9. new~ visually dynamic art · 1s still. •inlPle ln its phyatcal mue­

'UP and eitctts a relatively abiaple reapoa• .froa the·vtewr,, · It seeaa to· · 

1oontah't many pouibillttea f« development •• a, •tvnlilcant art 6XPertenat. 

. . . .. . 

.__. .~ .. J. (J~ 
> J.natruct« in .charge of tha•t.a 

' . . 
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CHAPTER l 

INTlODUOTlON 

Within the paat few veat• tbeN ha• bt•n an &ntenatfwd lntereat tn 

Optt~11llu,ton 1n art, ParticulatlY an painttn9. The tlnd of Wuaton 

u■-UY •••001ated wtth petnUng ta Ulualon by deception; •xa•plt• are 

th• illuaion of ap.ace by Mohant-1 per1s-ot1ve •nd owtlaPPin9 •ll•M•, 

or the illualon of actual Object• by deactipttve patnt109. flw deftn1t1on 

of opU~l illu11on 1n thJ• tb.eai11, •t11e perc.puon of •oaethtnt that ta 

not part of th• art object llt&• • Wuaton, here, la JIIONt of ,n 

apNtttton. JI\ •xie•Pl•• of optloel N1ntint•• the eye t,, daasled with 

after-1-9••, unstable boundWi.a, ey.-•acblnt coJ.o, oontnaat•, and 

fluctuaUnf •PAtial p011t1ona .. TbeM thtnga, for the ao,t Pll't. _. not 

pell\ted but •re optical pi.n..-na induc•d by ~ arra,....nt of 1b1pea 

and color•~ 

T'bl• ncent dewloPMnt bl ffl ha• oon. under the vvtou, he•dtnga 

of vt~l reHaroh, klMUo -.n, chart Peint1nt, op art, and otMt na••· 

Many of the•• paintlnt• •Y be painful or oonfualng to look at, never• 

theleaa, • new attitude ha• been creeted. One of tta. llain oherectetia• 

Uc• of thl• attttud• ,. 1tl inter.at in illuaory llOWMI.W the Mntel 



cre•tton of raow•nt where thera t• none phyaically. D1u1ory aove­

•nt ta an optical PMnomaftOn whloh will be ctlled, tn thl• the is, 

vtauel dY™tmioa. 

A bfwf loo- et •om. ·of the Ptlnt•r• enga9ed an v11ual dynamic• 

•Y 9tve • clearer id•• of what i• preaently bet.ng done. 'Victor 

2 

Ve 1arely, European petntet, waa oM of the ftrat to dtreot hi• energle a 

to visually dynamic ,yate •. exhibiting opUCal work twenty v.ar• ago. 

Not only h • ha pura\&ed vtaual •nntton by patnttng Oft canvas, but 

ha• al,o •d uH of tran•s,arent and 1110bile aupetilllpo-4 aurface•. 

His 1J11a9 ty oonatate of staple v•o•tric shapes. ao.tlM• he WQl'ka 

With check r•boerd or lattlae type pattern, manipulatinf omt of it• 

int vtel parta for var1ou• •Pllu.l and optical tenaiona,. Often hl1 com• 

po1ttlona en taken fro• the oe01Mtrtc 1UDpllficaUon1 of Cul>1•• of the 

iw.nttea and thirties, matnly the fractured compoatUon in which b_.,, 

rectangle■ and tnantl•• ere •t to one aide or another.. He u .. a 

.-doadnantly black and white., When he UHi color, It t• f•trly con•· 

venttone.U that ta, it doe not ve the vU>rattONll queUty of that used 

by the preaent oeneration Of oP'tcal artlata. In some of Jll _ work.a, 

partlcularly the 111ore deneely patterned one•. opt.teal aow•nt and 

Vlbnltton ..,. apperent. 

JUoberd Anus&Jdewtca, YbUnVU Amerioan patnter, u .. , fonually 

balanoed co.poa!Uons oonsiruetad of simple, repeuttve geometric 

shapes. Many of his pas.nttnga are s1111t1ar in compo1tt1on to V•earely' 1 



work I however, Anuazktew1c• u .. a the •1-•nt of color to tnc..-aae tM 

visual dynaata~ of bla wotka. He"" eye..,.nchtnv color aontraat• 

wbich tend to elicit a Nxtsaum pbys1cal reaponae from the ob"rver •. tn 

aOJM of his palnttnga, the pattama recede and ,.vet•• f1V1rlg • thud 

duaenaton to the two-d1-na1ona1 COJaJ)Oattton~ · · · 

Ano\1-r Amertoan, Leny Poona, s-tnt• ln pan.ms of cotn•atzed 

dot• or •WP••• on • releti,,.ly 1-v• background of color. The dota and 

background ere painted In aoaple•ntary or oloM compleaentar, color• 

such•• Nd •v•tn•t blue, red gatn,t green, orenge aoaiftat trMn, 1t0. 

Barbara Ro , a New York art aritlc, .. ya of Poon11 "He creates c•• 

defyinQ ny tttmpt the eye may ••k• to hold them down. After•tmate• 

are fNaquent, oteattno condary petwm that both re•lnfarce• and · 

competes With the orltSnal pa"--tl. •1 Ill sc:>M of Poona• wotk• she baa 

obaerved, aft•r PfOlono-d exelllinaUon. "a men soft and rtppl.f.l\9 

Mnt and vibration, i U.t th n a harsh, sttngtng crackle. nl 

tMt than di cua• IIOh artltta, let u• con ider what the ebo,,. 

. inter• and c:>th•r• Uk U.• -- 1n COIIUllOnii OM of the ao,t J.MPoftant 

••P8Ct• of 'Vlaual dynenuca •• colar. lt ,J. not colot alone, but tM 

18arbara Jo1e, "Tb• Pmlacy of Col«,• An lnten,.aUOftal, UI, 
No.,~ ,1964), 22. - . ' . 

a~. p. 22. 
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•1\alr tn lrhieb it 11 UMd that t• • •Jor f•ctor in thtt opUcel mow•nt 

tn the• work•. The color• and color coab1nauon1 uaed ..-. not entirely 

9owrned by lntuitlw ohotae, •• tbey would be tn thtt ce• of 1n 

Abstraot hJ)l'e.1110nl1t, but pertly by• actentdio uowledge of the 

tnter•ctton of oerall\ colat• to produo. • specific effect. For ._.ple, 

an Abstraot Ex,n1a11ontst would uee color to express. ttaeU •• en 

elllOtioually felt idea, where•• a o:PUoel arttat would u .. color traore •• 

a tool to gtw a apeclfio vibtatlon.al quality or aft r-blage effect to 

apeoUtc areas of tM ,ailiunt. ·3 

Anodutr COIIIIIOn f•oior ln tbe vtauaUy dynalllic paint•• •f today 

11 the ,-peuuon of auapla, b,atcally p,ometrio alMlpes. 8oae artt•t• 

UM the 1'9petltion of 11M in VUlCNI anouler and ourviliMar Nq\leftCel« 

Tbe •COllll)OMnt• wbiah melte up the pataUng1 .,. olaetact.,.._d alao by 

tbelt t•ohnt~lly bard edt•• TIit wori:l •teohl'dcaUy• , • .,. ... d 

beoau .. , 1'J)Oft obaervat1oo, the ._.. of IOM of the abapea or line• 

appear ql&itt fussy or unatable. 

~ -• to N two baatc tne• ot OOIIPOaltfOII. 1'be ftrat 11 a 

group, ot groupinf •, of ahepe• syametrtoally COl\i.1Md Within the 

framework Of the oanvaar Aauautewioa and Va1arely UM thb typ(t. TM, 

second t• corta.twd •• a ltmttl••• field or pattern of -n••l •••• 
wt.re tM bound ri•• of thtt ca.iv.a con.tab\• lintte ex,Perte~ of th•,. 

3More wll1 be ,etd about vtbtattonal queUtv •net efter-hh1•• ttt 
Chapter m. 
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event•;. Poona exe•plUSes thta type, 

SNtielly, th• works ae■ to be 1••• related, though they ell have 

tn cblJlflOn a relauwly sMllow apace, Some haw ftxad ftture'"'9f0Und 

relaUODshiPa; others have a rewraible fl9',lfft.grou.nd., Soa\e lltrtve fOf 

atdot two-dt•natonallty, .iule. atU1 otMr• gi• IU'onf ,f4telino• of 

p.i•apacttw apace. 

Another trait ooaunon to the• pttnter• ta a non••tnterly 

teahn,tque., the vtail>le bru•h stroke t• •~ted. They .,. not tn• 

terelted tn expre11tng the aaetertal• uNd o.r tu •thod .of IPPllcatton 

because ti.•• th11l9• are too reS.ted to the obJeouw. tangible world 

outltde th . patntln9 and i.nd todetrlct from the petQei,tton of th 

tnwtectton• of ·1paoa, fonll, and color, 

The p,- nt at.ate Of OPtioal trt 11 ,wre11tve,. nc,i. in •• literal 

.. nae., but tn a PhY•toel •nae. It force• the apeotatort actively 

Nrtlctpete by •tilllv..t.til'9 ht• Phfalologtoal and psycbolog.tc.1 .reflex.-•. 

In e aen , the re•pon .. I•_.. vtaoeral than tnteU.ctual. 

Tiu theata will be devoted to IOllle of th• htstortcal and 

techmcal apeot1 of vtaual dYJ)allllc•, with a d1sou111on of crtUcl••• 

and OOIBmentl pert•in1J'9 to v1aua1 dfD'IIUC art. 
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HISTORICAL AND CONTlMPORMY INFLUBNOIS 

lnfluen~• tn any new development oolile' 'fro.II •ny ~-, 

· hlatoq. actence, tooiety, and others. 'to oleatly name · 11 thft aource, 

duectly aotf••t 1ft Yisu.l dynamics ·1, obv1ously •n tmPoasibl• t1ait. 

HOllfl9-ver, it •••• that U.. _,. •U-defined lntere9i• end 'mow .. nta 

1n ~&n dtreouoaa which •Y •11 connect· tha N•t wtth tha present 

4Dd p0aaibly 9iw hint to the future of• ai.ou1c ao,.,...nt. Therefore. 

let u con Sder aoae of &he po,atble IOl&J'Ms of lnfluenoe up0n vtaually 

dynallllc ,art, apeciftoelly sn rei.uon to oolQr, baaeery, 1pace, ·•rid 

coapoetuoa. 

Meny of th4t artiata inwlv.d ta vlaul dynua1ca .,._ very tnteraat• 

ed tn what aotenoe ha• •~llabed about color. Thia ttatet9at tn the 

· acJAmtWc ••s>ect• of color oen be traced. to the late lllnetMIUh oent\llY 

with the tlwort•• of the FtellQb chelllt.i, Cbevrew. 1 Hi• tbeodea ~ a 

duact J.nflv.enoe an such Nlateta •• ti. Japreaatontat• •nd Cesanne and. 

lwchal•Euv•• Chevreul (1786•1889). ChevreuJ•, jflfluence OflM 
~b h11 reMarche1 on color corutaat• Ukkltimf 99DRl!M •1&1• 
- &tlltw:•; 1839) ~ out at th• Gobellnf ta»e trY worki 
whe ·. he waa duector. 
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Seurat. 8e•1cellyf th• ttt.a dertwd from Chewww•• tbeoti•• wa• the 

optical Dlbdn9 of twO or llCre color• to ,,,,. • thJrd. The refUlt waa e 

,uu.rtnt l\1111111.0lity whtoh had not be•n Men befort. 8'Jltlar1ty betwee!l 

thtl JlllJlr8••.toru.i1 and toqy• • opUcal painters ,, found not only tn ti. 

filtennt of actentiftc knowled,e for artiatto uae, but in the opttoal re• 

-.lt of the eye ... 1n9 •omethirtO that phyaioelly 1.1 not thete ~ In 

lmprea1l0Jli1M, tt t• a color whteh Nault• ftom the opUcil aix1nt of 

other color•• ht vt,ual clyftUatea1 it 1• •••nt whtoh t• tbtt optical 

re•\llt of • aiauc p.tctwe • 

WUb the lbi11S.ft C:onatructlvtata and the De 8Ujl tfOUP, color t• 

aed to •xPN•• it••lf •• color, •• oppoled to the PheMMral• 

de1crtP'J• " .. bV the IIIIJ:1f8••1on.t.i• or the phyatoal-descri))tlve" 

~,ac,. •Ad d•cor•t11M \IMI in tM paat. Here CIOlot I• UNG, pattly 

t.cau .. of lt• vsaul •lfht, to bllanoe. •bm•ot POllittne coapo11uon,. 

~-_, found opttoal forces aotlve 1n oolor.. H• fOUQd that colot 

optically cnat d apattal plane,: Color anent• ltNU kl 1paoe •ooordtno 

to 1ta hue end eltVU'olUlleat.. He fOWld that oenatn oolot• alao vave 

f"lihl• of expan•ton or ---••tton. tu AlMrto.n ~ , Han• 

HofllaaM; fufthet uUlt-.d lbt• J)C!W9r of oolor tn hi• Ab•tract Expnaaton• 

!et work• m the 19401.. He otlled Ud• IHtlal ... ao1ut1on of color• 

•pUb•pu,U, • that 1a, th• ttlt puah. and pull of oolor• wu•ctinf 1ft 

e,aoe. In theae ._..,, there· ta tM ~elidUon that oolor ha• t1-

~t to evoki , dtreoUy Ud abstractly, an ObJeQtlve .-.•POn• from .......... 

.. 
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A ll(ft recent and duect influence on today'• Msntera are tht 

Pllbllcettcm1, Nlntinv•, theorie• and exP(fflllent• of JoNf Albers. 2 Hi• 

wort, dealint with the !llteraotlon of color• •nd JOOdUioatiou cau d by 

thetr J~po11tton, ha• QndOW>tedly otwn fl'9•t Ullpttu• to tilt pre•nt 

at.ate of oJJUoal art. Amanktewtos, for e-.aple., becPte •XJ>t..,,.n•d 

to tbee>Ntttoal and eap#iQ! ,._.. of color •• • P\IPil of AlNr• at Yale. 

Alben uc1 ... Amen.can s,em~r• web•• Clyff<Wd aw (b. 1904). 

luMtt Newmen (b. 1905)., •nd Merk Rothko (b. 1903} ha,,. bMn lnflu• 

enttal tn u• of color •• U.. pmury •ouroe of tnteteat to •nt•ve the 

•79. Ill tr work, they tad to mint•i• the V111W ha~ of the 

ialag.e ta Older to 9t11e cob' ~ lDIPortance t.n ~ total •x~••ton. 

Tbett P11DUftta, h.-wr, .,. pnder •nc:l l80fe aubt1a In their color •• 

pen)d to thoae of the oPtuual peJ.ni.r, who -•• to autve to 111aldal.• 

the ~ of ooi. lfld vtaual dyna-1 •• The forw .... to be a 1110ft 

oonte platlve art oompaMd to tll8 latter lfO\lP wh!Oh, in a •n•, does 

not u. V!eWer to ,es~, but. fafOt• hua, pby toto,icelly. to do 10 

Color •• vteually <IYnudo fo,ce, at thi• 1ta of development. 

, no l ,OSIOII' ueed to d 9crtbe qaaboltae obJ•ct• or ellOtlOD • Nor ta 

it any JQflltJe:r \lied••• tan,ible ditoripttw ele .. nt in tt•lf. but hi.a 

become, in opUoal ert, • mnna of pbyatologtcal •• pqcholc,otcal 

ctivetlOD ot aen .. uon ..... c:iyn.111110 vi uel •xpetl nee. 

J'O•f Alber• (b. 1888), C.._n, former-_. .... : of the llW>AYI 
in a.tliWly, ta pre•ntly teacbinv at Ya,le t1ntvertity. 



The 1.,.., ••Ple a.ave• of lothko., N.wiaanf w ot!M)t1 were 

fotlftd lftadequate .by the opuc;.t art11t• who wanted an ~n••· vl•ua.l 

•~--, They fmmd that by r.peetiaf llke or ••mw.t ,bepes tn • 

d•nae Pat.Wn, ti. dynalld• ol the p!cm.n could ~ &nONt Md. The 
' ' 

fcnaa \INd by today*• opttcal ertil't• -. a1n,pli and k81QUy po..utc 
•. ' • ' ¥ ' ,- • ' • 

lrti 11-pe ~ IJ\ their ·1u.P1J.oitr •• lll'laltipbcity daey tend to 1MtPt• t!MtJr 

tndlvJd-1. paponena. for the effeot of th• Whole, which fa ft MU l• 

... t.tme. q\lt• •t•ple. Many oPttcal pt~\fl• haw e1NntWIY •Ua• 
'. ... '" 

lilt~ 1.111198:IY• they creat• what 1Dl9ht be called non-tmt" field• 
• 1 I' ' ' 

wtae.-. vwt.atl • ta the o,Uoal o, Vlbrattonel tntenattt.e•-iJaply rather 

~ad ftMfc:wa. 

~ UH of a NJ>e•ted Uatract fClfDl 1• found la tulY Wt ea • 
' . ' 

· d••auw motif. ft we•· not ued to ~•te f.,..l t•n•ton• ea m the 
' ' 

WOfk ot: the De lttjl VIWP, QI' ••• aoun:e of Optical acmt-.nt. In th• 
' . 

1-ter ~• Of MondrlP cu be ••n the be9~ of a vtaueUy 

· ·c1Y11,UUC art.. M~ wanted to URll1• action by the implied tenaton• 

· '· of ·_f.,., U., and coicw·. He Q _t,d; "Whether ob•CUN<! or CkrUted, 

rhythil .,... .... dynpalo _,_ __ tbroulh U\41 continual OPPGlltion of 

the•••• of compo11Uon.ttS However, in tome-olhl.11-tt --k•, 

· thete •• IOIUthlnl added. In the Pllatinl•• lfOtdJDX 19R9lt•W921le 

and !l,q.tsft Booa&f•WN&t Co.. 1941•1944), tlUl liM• which dJvtde tu• 
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reot~ M0Uon1 .,. lub-dt,;t,decl into ... u., rect•~·..,. ••. 

Thl• ~ves. repeUUW, rhythnalcally·~ved mot.if. By the UM Of tht 

tepetlUW mc>Uf, he does not just IXIIIJII IIIOWJ~MH\~ be Gflltef ~• 

raent opUoally.. SlmUart • can be found, between the-A letter wcrka 

nd Poon•' rhythmic uae Clf the motif~ 

Abo1lt the .... U. U.t Mol)drl.en waa PtaintJnv hia last ~•• 

Ya lr fJrlt exhibited what ~d •pt.aUqU:9 ctneUCIM• •• ~ lt 

U.re la · u .. of v•o•trtc fona~ ~ot with tM co•P01tt.tona\ belance 

and tenaton of the COnatNCUvtst and De ltlJl fl'OUP, but •• a source of' 

oPltcal il1••1on and .,,,. .. l'lt. VaMl'ely Mike• wide uae of -.peat.Id 

forlll. He •t• up • rbytbJatc ~ or swogNaaton of like °' •lmUer 

bapes, --••t ly chuVJnt, An · me ca•••• the •1• « VafY'irlt ti- ~ 

onotauon of the aupe fot added visual ten11on •nd llluaton. Vaaerely 

\aM• iepeet.-d fOt1111, but without the opt.tcally dynuuc t.a• of color! 11). 

late Mondrien••• we begin to ... 

the 1.1• of the motif • Plftly abatraot elCPNtlliont thet ll, • IIOtlf 

bavtrao no ••, or •llht, • in the PNv1oua teo•uno .i. The motif 

i also lattvely wlpifieaftt in 11ae, yttt, When ahOlffl in aultipUctty, 

a vtaually dynaato whole. 

Pl• ha• •1"•dY bieea •nttoned in tM dilOtlt•ton Of •• of 

the histGrloal ••s-ct• of oolar. We bl• .... that theN i• • ..,. vatiM 



11 

ue of epaoe •lll0n9 the tndivtduel optio.1 artist•. a.tber than ft\ady 

• ch JdOd of apace •nUOlled before , ... paoe 5) , 1-t UI ... what ktnd 

,f •oe -•• aao,t oompattble an • vtauaJJy dyuaic aytte111. To bt 

oons18te8' With tM ••8'.nf ol ~••1 dYoUUca, such •Mee ehould 

OPttqlly fluctuate, 

pace uMd by ICalldJh$ky and Hofmann oauled •Nual ~n•ton• 

by tM ndency of oolor to rectdtl co• forward , e,cpand and CIOllUaot, 

'tbouth ti. or,ttcai lllua1on of •JHaot ta S"Mllt in ti.tr WOl'k•, it ta atUl 

a static pace, exoept for parbepa 1he 1n1u,1 o,Uoal aaove•nt of tta. 

color• ahifttnt tnto an l111111onar, •Ntiel orlentauon Within tM comPQ­

•tUon. In Mondrian'• NinUhit, tMM 11 a apaUal onentaUon ~t IUY 

be s-ro.iwd ha •It.bet of two way•. Hla pamttng• 111ay 1- ... ft •ttbet 

llne• 11 •ulttcolcnd. planes, or •• re~ ._.,., on • flat 

grou.nd. Jn otbtt word• , the flf\l'e~nd relaUOftahlp of tM itelntlnt 

oen bl vtav.elly rewraect. H .. ta a type of •N~ that aen - Chntff. 

at t.a. will of the ob,.rwr. It cu •nt.Uy be Nde tc> fluonuate. In 

A.lMr ' ~••• thclre ta • pet'-1 fluctuatton which t• • Uttl• JOore 

CQl'lpU ted and pefhap• Utile i. • an J.ntellect\lal .. n1PU1at1on. 

U... , ibaa two plane• appe• to fluotuat• 111 ape but with a 

... IIUIMJ W1ll of thelr own. Ia thl• tn.iance, theNI t• • vt.ually dynAuatc 

apae1., • apcaoe which may remtsn !rl • ••te of flwc •• lonv •• tt 11 

MillV ••erftd • 
Vl•ually dynea&c wt offer• nothing •• tn co111po1tuonal td••· 
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IUPONII lMD DCHNIQUI 

'-oPie ••POJld to faria ad color u. vwious. ~ •-V•• In 

the P'I...Uy p,ycholo,t-1, or nl>J"tlw, sense, dlfflttllt ••cttona 

can beoome extte•• A _.,1. ·•y evoke. ,d••P teltflOWt- feelinf1 IA • 

·~ WhtHea • ·hddtdai,-, be ~. b lllk. Wot •v •KPNl•• 

4"th to ooe per,on, or 1Ut to aaother. Kud&naky held • dt•tu•t fot· the 

col• ,-UOW'J M~n dhltkecl .-n. Color IUY brUlt •bout • ren.x 

tOliot\ 'tJJiOO tiw va•cular· .,._.,. tbro\lfh ti. •motion,.. ta ..,_ people , 

.,eel lllb,I ,rod\UJea o •lrllt$d ~ an.ct blood preal\lN, ~ QMeJl 

-•• to do tNI OPl>Ollttf •. In other•• the N'MtM ·• beea ~ ttue. 

lO other °tftldl , variOUI ... .id phy1lnl ate~• IIIY be -4u-4 tn 

Utdtvtduala ~h t~ir INbJttoUw •••ootetton• wsu vuio\ta fot11• and 

~•• ,Bowewr, tM OOllC!lm ._,. •• not •th 1uhJtcUw '"OU.• to 

f_.. end OC>1or, thou,b auch reaotum •• •••--11Y· • HJt Of ell YliUal 

,.,.pd... n. CJ0n08n\ •• 'Wltl\ • te•PC>a• ha.ltd Oft Ole ..... ht 

• .•-h•Wftft.lil,tl!v _,A ~.· -· .-.JI_· . .:,..,. ,,· -•1.&-•ft: _. t,L .... : \i.~.•••• .iliWd:.' •.ilil•l•-""""""•1iil .-k:Mli\ 'llii!',Y ... ~..,.._.,.,.~ auv P'l,JM,Dil,J~ ~ -· Mr¥,\ 'l!!H9 H-~• ..,.,..,., ... _, -vw, 

,...,,. re•,ou• •• oppo.S to ·the aor. peraorud ,e1pem1e titlatln.9 to 

~-and ••toctattoftl IQ(ltiand Jh an tadl'l'l4-1•·· Ide .,.ft. 
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The lmowledo• thet •uoh a re1pcm.ae t• PG••lble u Aotlunt MW. tt 

has been the conoem tn a ore•t Mal ot •ttffl.O •xrn••loo. Plrt1culatly 

1n that of th~ iw.ntteth o.ntutY., Nawn Gabo, ConlWCUirl.lt sculptor. 

tdi 

ft &onatru.cUvtam1 bas revealed• u.n.tver••l i.w that the •le•nta 
of a vt.aql ut .a\l~ •• l!Ma, c;:olora, shapea, Po•M•• ti.w own 
taro.• of •xPN••!on, uadepeJMient of •l'IY ••,octatlon With tlMt 
•Jrtemal ••J>eCt• of th• wuld; th•t their Ute and the# act.ton .,. 
•lf10hdtttoMd p~ p-no•na tO(Mcl in luuaaa nature; · 
that thoH •le•nt• • not dio .. n by .coav.auon fer any· uUli• 
tartan a, other· teaeon •• word• and Htwe• .,. , tbeY.,. not 
•rely abatract. 11Pa, but tbeY •• iamedlately and c,gantaally 
bound up With hwaan eJDOUol\a.1 

~ Gt.bo • ,-akf.Qg' of coat•~CUV1••· the ---- oould Jullt 

•U haw been applied to -1,ttraat ert 1n f•MW • 

. Mlaob work. ht• been d tn th• field Of Ge1talt Payc:bolofY 

de.U- widl optlotl phenomena «-•ted by ·iM BUM froa peroeptuel 

st&Jll.lll. .. TbeN .... tt.ctioa1 that.,. auppos•dly lnda,elldent of 

cndtural 1onal baokpo'Qltd .. 2 Wbethitr th• reapoue ~ 11. or 

lead• to, an •itbttttc raaponae t• aoatthtng elN. Let u• J\lfl aar that 

th11 al>Wty of the h\lJMn .and u to be viewed •• anothflr tool, Jutt •• 

lQuated tn Hvbert a.ad., lllt. hol• at Dmll U'Dlf,aa,p. 
Cle,,.landt 1963, P• 163., 

2a.mlt l• baatcaUy an Wlat• btological 1bWty of the JDlAd to, 
011anl.M •Mal expertenoe &n t.naa of untf!ed confttur•ttcma, th• t•a• 
deftOY to orvlU'll .. attlllull, vlautl &n. our O.M. m tbe mc,et Ullderatalld• 
able..,. .F•..,. Ud Uon oonoemtnf Oe•talt ~•• ... X. 
loffka« P.dlflple• elf Citlllk P!)'9hology. New York. l93S. 
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Peroepdon 1• • funouon both of the PhY•iolOQt~ make.up. of the 

eye lt..U and of ~ per OJl' a Mntl1 'ability ·Ind c:1.paoityt to a.11tm.tlatt . 

vlaual ~•n•. , Ttumtf•.· the •"1i•noe-l• psyc)lopby,tcal. Let 

u• :coauldet o• of the ele•nterY physical ·functtou of the eye th•t 

.,. t.tnctly •••oaai.d with ._ of the opu-.1 illuaJOn of .-tau.el . 

dytaamlo • · The ' pan of the e}'9 thet wa . W1U be M08t ~ With ~ 

this pal)4lt ls th• ·retb'ia. the~. ba.Ok arta oft• •.,..U The 

retlnl t OOIDPC>Nd of twO kinda of reoeptcte epecsau..d for litht per• 

c:epUon, called roda •M corMts . 'The c;one• functton both th color 

nd "18l0Jl in, clim lifht Wbel'l COia. .... ,on ,. knQWl'l to be e at ab .. nt • . 

AU obJe«• ... 11 PY •an• of p!1 1ps:,e1t tn •Mdt• or 9"Y. The 

Pttiphety of the '8ttna COfttaJ.na only toda. T'M . of aoat ~ 

vtaiarl fiAat QtDklJAI) oonta.tna only oone•. Ell•where oa ti. retina, 

rod and oone•·are auxe4, -.pt Jn th4t bllnd •s>ot ·wtun th-. opUc 

nerve •ttache• to the eyebaUJ here nelther rod, llOI" GOll4tl are fOUDd. 

N 1at ua oonald t .oms of the be110 paychophy•ical reacttona 

directly related to vta\tal dvnuuc• • 3 Prd>ably on. of die IIOlt 

tmPOf'tent. pbenomana contrlb\ltlnf to vtauel dvnamlo• t• tlMl efter•uaaoe •. 

AR aftv-taqe la • ~ retb'lal lttaalatton whtOh ........ throufh a 

auc0Nd1tlo atlmUJ:ua. Vartoua JU.rid• Of aftat•laava• •y bil 

,,. 

3par a ... c•PNhen•i• ltVdy of colot, ... Jo•f All:,er1, 
kUrtotitO If Colof, New Haw.n · lid London, 1113. 
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experten~ deP4incU.ng on the nature end tni.nslty of the~ ettau• , 

lu• . nd that of the MCondary ltJJaulua. One kind t• W'hete the after• 

ftna9e ,.•ln• the PO•ttiw. of the Jl1lllalY •Umulu•. '°' •••Ple* th• 

afte~1-te of an tl'llenaa red U9ht lllllY re•tn red throufh « •ucoeedtng 

stlaulu, •. Another kinct t• where the after•haat• beco•• the nt111Uvt 

or coaaplolentary of the pnaary 1tl111ulu1 For •••ple, U,.. -.,. at 

n ..,.. of red, the prunery iltiJll'ul.u•, and then f a et • MUtral •wf••·,, 
the secondary sti.wua* "•Y experience th• .. n .. tloe of ere•n• If, 

the PdJUiY 1Ulllulua ••Y M moddi4td acoordia ly. If the .... ..., 

attaulWt of tM ,econd •--• ,bow ta blv.t ratta.r tluan Muttal, tb.e. 

re am •naetton •Y be blue11Mn, en opttoe_l oomba.uUon. of after• 

...,. nd cond•rv atJ.ihlua, Alto, th• grtater ti. btkrhtne•• of the 

~ lt11lulua ra u• to tbe •condaty .IIUJblua, the ore.wt tM 

not an tnttantaneou• MUnaJ Dr0Ce11, efter•t•t•• are with ua con• 

atU,tly. flowewr, they .,. only peJNtvable undet tU.tn oondlttona 

of li9ht, oontrest, and !nten1tty. 4 

One way fot an aft r•tmaoe io occur ll when tbt eye aow, from 

the pnawy 1ttnaulu11 another 1, W'hea the eye 1• Pl\ll\9ed blto darku••· 

The far• (SaH ta of tntertlt in viaual dynamic• beoev.te When the 

•ror further lnfcmtUon, •• G. $. Brindley, •Afteruut••* • 
fc1emwc 6NJ1can. ccix, No. 4 (1963), 84•94. 
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•fter-i•O• move, wtth U. •ve •lattve to U.. p01tt1on of tt• •UJlllllu,. 
lt 9t;,ws an 1Uu•1c:merv • or opttoal ~nt of the uu9 • Mter-tmap 

_,,,..,ftt c.n· rtft9e fronl the rather a1laple •ode of motion and <l\U'iltion 

of our •tl191• etJmulu• and att.r•imat• N1lation1htp to •or- ooaaplex 

saode• 11\volvinf the •ulUPliotty of at.blauU. Thi• letter~-- cen be 

·,. · dUy ... n in • MIU• of ••ll ahepea ·on • GfO\lnd With •• •xtnt• 
contratt ln colon for •XUlP1-,· the. per1llel black ,nc1 .white ·11M or 

bits, or the oh•ck•rbowd patt;arn a• u .. d tn •OM of v,,..ly' • watt. 

Th• ·,.•ult ia • tY•te• tti.t -•• to vtbtate. curvinf' .,_.u.1 lble1 
i ' ' . . ' ' • ': -~ 

t ' nd to acoentuata the vlbteU~l fi•ld With• vtbtltl0-1 tni.n,tty tut 

vart.1 aeocritn9 io the curv1lineu pettem. ·i'he dotf end.' ell1P•• of 

Poona ... good ·••J>1•• ot the .. aft•r•l•Vfl •• applied to _ioa,y•. OP,-­

tlt"J l QM of color .Otlwr than hkck and white. In nob Optical .Yltl••· 
new aftet•imat•• will oaour •• oth4tr•· dlAh 9tvl119 • conunuou• and 

ota.Mtnf •quenc6 of optical ••nt••· 

.bother effect whloh •Y be related ·to the after•llaq• phell()Jle• 
' ' 

non concernt the dlvtaton of oolor•, that is,, the 1'dg•. or boundary 

beiwr.en the co1ota. A vtaually dyumto •dte l• o.- that oPltcally 

Vib.ratea. Alber• define• tw0 type•t ·u. fit•t ia a wU-d•Une•tttd, 
. ' . 

bud and VibteUnw ed1ei the •cond vtbratea alao» but 1, not 10 dl•Unctrt\• 

lt eppe•t• to wnt•h though tt it e ttohnielllt .. n~ftn•d edt• .. S Th• 



18 

The Ur•t type ia achi•ved by ualn9 color• which contrast tn hue but er. 

,uauar tn value, or Uoht toten•ttv. 6 Red •v•tn•t blue With 11Jatlar Utht 

tn~n•ttY Will 9tve • very vil:Qm edge. Red ag,Unet frMn, 0r1119e 

afatnat .blue, viOlet agalnet or•nt• 1rt other •xa•Pl••~ fbe 9111ai.r the 

1atutat1.on of the two oolor,, the Jaore the edv• 'Will tend to •Jwap.-. 7 lf 

the saturetion of one or both col«• t• reduc.d, the· edge W1U see• to 

vtbtate ta higher frequency b\lt • ••ofter" l.ntenatty. fn the ca• of 6 

vant1h1n9 boundery, the effect t• obta1Md by ,.-tno netthbottnv color• 

of -«1u.l velu • Color• •uch •• vtolet and t1ad,. rtd end orange, blue 

and vreen, wtth ~ual light tnt n•ttv wUl otve an unateble, bard to 

d11cern edge. Color saturetton 11 of 1••• baPOrttance m this CHI• than 

An infinite range of edge oonditton• can be obtained bf mantPU­

latinf the ver.tabl•• of bue end 1i9ht inten1lty, fro• iht ha~1t end 

most •table •doe benteen. black and 1'-bite, to no •dt• at au. However• 

fot the •udmwa opttc:al vtbratton of the ed9e, the ltoht •11•ity be• 

tween the two ooloe'• mu•t be .,quel. 

At W• point, we can deftn. two 1paoi.l optical phenomena,-.. 

t.Un9 to dyne.lll1••· TM flrlt l• a dynalll1•• throUth th• UN of form: 

fc:,na dyftaJllt••- or• fcn1 Vihretiotlal qttelll. The other i• • dynaW.•m 

,&value, or ltght lnten,tty, 11 the relative 11thtne•• er derkne1e 
of a c»lor. 

7 Color .. ,urauon ta the •ttength or purity of • color,. 
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by the u .. of the vibtat.tnf •df•• edge dymuuem, or an edt• Vibrational 

qatem. Jf .- look at .a ~41\Unt of altematb\9 b~ck ucl white peraU.1 

bara,. 8ttOnf bar-fOtlll art.t-111apt Will apptar. 1.'ht• 1• a for. ••­

tional iyatea. M.-uuv.a fora be¢0m•• wrv !IIIPQl'ttnt tn tht• type ()f 

•Y•te•• It appe•• to ••plify end h,teln the •fter•buff• and 

. ·d~• of Ui• ayat••~ Much of Va...-.ly' a work ,. l>aHCI on fora 
dynallll••• A 1tmple exaaple of edge dynallll!•a can be •n 1n • 

... ' •, ' 

patntinf dMded Into two COJ11ple•nta1Y color .,. •• of ~ value. Th• 

~ diVidtn9 tbe- two colota Will OPtlcelly Vibrate. 11 • take the 

e,aaple painting of altemattng bert with two color• of -.qua! value ln• 

atead of bltck aQd white, an over-ell vthrational qualltr Will th\UI •. 

P«m dynaataa ln th1• uaaple, 1f ap1)41Nnt ·•tall, 11 naduced to .. cond• 

-, iaPCJttahee. Repettu• fcna tend• to be••• uaJ)Oitant to an edge 

vibRUoftal •v•t.e l!CC4l\lt 1n 1.t capa.ot.tv to •d.d. · w.tipUQl\Y to tM 

vU,ratlnf NV•. It 11 iniereatJll8 to note that wan· the black and white 

her• 1n the ~ •••P1e . .,. teduoed to thtn, parallel 11fte1, the type 
' ' 

Of optical Vibration 11 Uk• that Of •n edt• vibrational ,yate•. ~ 

after•blate• are no lontet notteeabJA •• dlatlnot foraa1 iatteed ti. fe• 
. ' ' 

· t 11 u over-all vtbraUonal qulitr. Thia 1• probably baoeuN the 

bar• an •PPl'OIChlnf • pure ed,e conftturaUon. bl their reductton~ 

the envirorllaent ln which en opUcal pe1nttn9 1• plac:Mtd h4• a 

1tton9 inft'UhOI on tt• vtll\lal effect. For exaaple,. two colar• which 

ha e(IUal value• 1ft. an envjJ'On.Mnt of dtffuMd 1Ddoor daylttht •v 
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4l>S-W unequal 1J\ v•l~ 1n • wara fluoureaoent o, cool fluoureacent 

ltfht. In other word•- • color which look• darker than tt• nei9hbor in 

one "9ht condition may look relatively 1tghter, or of •<tual valu•, tn 

•nothlr. If we aaawne • a,eeilto ty,- of llcrhttno. we also find • 

Vltlabt. In Uie •mou.nt of lJ9ht used; thet lt, telatt.ve value a of .c,olors 

ate affeottd by the mt•n•tty of. hfht. Thi• fact••• first jnWat11ated b1' . 

PwtdnJ• ia l&ls,. ' •nd 1s kncNA •• PurktnJe•• pheQONnon.8 He ob­

Mtved th,t With fatlino lifht ti. ... i.uw brtghtM•• of dtffertHlt colc:Jred 

objects ~d. The color towatd ti. red el\d ot the a,eotnua, the to­

called .,.,_ color•, 1-came relauvely dart•r 6nd Iha .. to.an.I the violet 

•nd• the cool color•; appeared btithter. When tb• light became 'Wtl'f 

dlJI, ~ -.da appeared .i.ost bleck, and blue• bright. Thi• phano•• 

nOQ dell be teadily ••n 1A Pllnt!ftf. If - UN an ·••Ple of thlok, 

J)fllqlJ.el red and Qreeft Unea of -iual ltoht lnttn•itv, we find by dt■mlnt 

the Ughta that the red Une• btc:om. dlfker rellu• to tM pen. If• 

btlghten tha light•; •tartlnt frOM our ir&Wal light lnt•Uity, the green 

llnet wW appear relaUw.ly dWkttr. Howewt, aa DGfJllal llfhUng 1• . 
a!Nady '-trly Jntenae, tht -.tauw valu•• of the two color• tn • very 

illtenae l19ht will not ~ • ~- •• ln • very d1fla one. It ahou1d 

alao be .-d thlt wh•n the light 11 wry dia, 10d th• a.t Ufte• appear 

. 
8,0hannel lv•nveU.ia Putkh\jta tl 787•1869), waa I Boh••n 

Phy.aJQ!ogi,t and biologlst Who made dlacoven•• of PfUftatr lllportance 
to Widely dlwt,Uled fields, notably tn oPthalmolo,y end embtyolOQY. 
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ellao.i blaok 1nd u. oreeia Une• rel•t1wly btttht, v.rv atrono linear 

aftet•laaile• appe r. ~ have the tranaJ.tton ftoa an edt• vibra• 

ttonel svaw . t~ • fcna ~ttonal . sy•t••• When the pa~1- ta re• 
' ' 

dlMPPMI'• 

o in a oonttent 1!9hi •~nt, the' nt1-.Uve U,ht tnten,ttt•• 
of olor1 y vary• . Tbi8 varlaUon caft be found •• . . funotton of, the 

V1ft1nf diste~. tat ua ltlldy the precedUlo Nd alld .,..n coliipo•t• 
. . 

Uca undel' a QOD•tant U,hun, conctsuon~ A11wae that at • vtwri ~ .. 

tno dttta the colcw· val•• m equal. If U- d1Naoe ta dec:na•dl 
' ' ' 

~t ts, the P41ntln9 p . obed, rtd will appear uacn.•1ntlY ~ker 

to gieen. If thtt diatance •• ~••d, 9J'ffO •W P~ tn• 

· en .•intly darker reiauw· to ,.d. In other word•, tfll'III color• appe r t<) 

· cler'Qr, i.uve to oQOl oolt)f• if tM dtttance ~-. .. obMrwtr end 

J)itilttnf l• dec:naN41 cool oo.1.or• ppea, to darken tel.ttw to wana 

color• if the dS.tence l• sn-.ied Al•o the vil>rlUoaal tatel'l•tty of 

the edie wUl •--•• • the di1taace t• tncn 1ed or decna"4, 

tel'Mllne t fora vtbrattonal w••· 
ly looktnt at a palllttDf With oolora of equ.1 valut nd aqutatln;, 

tbeli w1l1 aPJ»e•r a releuve duken.Ut,t of tM warmer cotori and lighten• . 

&nt of the cooler~ · 

0. other ·n.ble to be MfttlOMd in detail 1• that concetntn, 

perlpheial vt11on. It baa been lhowa that tor· the datk•adapted eye, 
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color• that appear to be of ~• Utht tnten,&ty by dU.ot vtaton appear 

With afferent tnten,ttt•• on tndncst vt11on. rot eJQlaJ>le, sed against 

vreen with equal value will ba ... n •• d•rk red •t•inlt • brt9ht Qi'e•n 

tn lndJredt mwtno. 9 Con.treat between direct and lndti'ect vt11on -•• 

to 1-. evtJn ore pronounoed Jn dl.Wr l19hUnt. The dYneatc taPQrtenc::e 

of th1 pheno•non 11 ttw cantin 1 ohlftf• of penPhVel and (9,Yfal 

perceptton •• th• eye 

lmpomant ln lerv• OQIQ"lltton• where the PlCIUte tt•lf tak•• UP 

••t or aU of the vtaual f.&eld. 

Dlff819ncea tn ti. phya101og1ce1 -.ke-up of itldtvtdual eyea, ~ 

antle ft01II which the wotk U ~. nd r.flectl I frcml lUll'OW\dint 

obJeot• . ..-. aoae of ~ other i.ot • that •Y more o, l••• detract frOm 

effect of the work-. ThoUvh theN oond1t1on1 tend to affect 

· l'IY PIUltinf, they will re dJJ.y affect wen• whioh ere dynem:ieally 

dependent on o1o ve1ue relatioQthlp1. TWo paSntlnvs, o baaed on 

the other b,aNd on• dark l'9d and 

n, a\lbaitted to Uk• ob .. rvattOJ\•, will be~w dffl..-.ntly. 

Tbe value Nlattonahlp• of the ftrat eq■p:t. y be eQUe1 teWtNd 

either way, d Plndlnt on Viewing oondJttona.. II\ tM •oond example, 

the red wUl re•tn darker relattve to tlut green 1n au ~ 1iiu.ttonao1. 

Th~h tbeN will be • ,elatt cba111• 1n the value nkaUon1hlP• of the 

9Herbert P.-1on•, 6D lllll!l\lct&QD ts lb, ftudy ilf Q9J.a YifiOA, 
Cambridge, 1963 , p. 84 . 



23 

oolotf bl the .. oc,nd ex.ampt., tt wU1 not be al 6PP890t • $11 tM· _,,. 

finely ~ •xaa,le, if lt is obeerved It 1ll. 

01uaptet II atated that -~- •l•o cO\lld i. Visually dYMlldC. 

Tbt• dYDUli•• rent•• tr. conaclou•ly ~ 11..-.~ rever­

•11 to Plane• whtch Mell to "°" tn ,,.. of thett own ,aoetird. TbJt 

lau.t -- 11 probably Nlated ,. en opUc:;el Ph•no•fteffl <=lllN COntin• 

uau1 .-...-.. 1. Coittinuc,ua . .-rMl •• an lllutton of •Nthtl on.mauon 

thet 'Will d•vtate from., tad fetllmi to, .tta tnltill PGlltloti ~•• of 

how one trle• to hold the artent•tton mentally. Tbl• 1lriU oocur conttn• 

UCN1ly· •• ,.,_,. a• tt.. ,tunul\t• l• Viewed. One UUtt,,le t• a drlwtno of 

a UWld ttabpUent OUbt deac.t1bed ooly by 1t1 twelve line . ••· We 

ftr•t ,_. tt with • ~in ortent.Uon tn •pe,ce, for •JCPJPt. # tilted 

twwd u,. Aft•r we have atiaied fer • le~ of tllae., the cube. wUl 

a\ldMmy· ,-verM tta or•ntouon IA IN•, tUuno .,..y from u•- ll'l 

other WOtd•. th• •dt• Urte• ln1t11Uy aPPlenat olo••t to u• will, at 

the _. moment, appear the lllOJt dtatant. It 11 uu. tb•t in th11 tn• 

•tenat th• tevaraal can IMl done et the Will of th• ob..-wr. How.wr, 

it will be found that • •bltJe ~ntation c.nnot be •Jlta.Uy •mtl!Md, 

ti. tP&U.1 po1lti0n will U.vttlibty clulnc,e.. tfnfottwotely, not 1nou9h 

technlcal, Yl1ual CW theorettctl ~le- of Uu• pheno.non ll 

,._u.i,te at th!• tiJN to pre"iit any JIIOt$ '1lln the faot that auch. • 

PMftOlllelM>ll d•• extat •1 O However. ti t• poa1lbl4t t.,_t tM• fCldl of 



dynuUc speoe WW. i>ecome laOle •nd __,,. ila,otterit tit. the fuiv:ra. 

develol)UUant of Optloal vt. 

"Aft•ieffeata ill Perception, 1" IP!!Rt"W AM:191!1, CCV:tn, No. l 
(196%), 44•50. . 

, 
,. 



CJ\ft1QIIM AND OOMMINTI 

!he ,.-.aem atate of OPUOtiett l• om ot tlJlplhdt,. !hist, tnMt 

not only tA com,o,tttoul •lid color ,tdta, but IJ•o bl tne te1PoU• ·•• 

wk$! tn tba Ol)aeiwr. Fett Ult ••t put, tM N1At1llG• ettt ·q<>•,o•d. 

Of slmpl« Nttem• wttb • Hlnft-1 a\1Dl:Nr of col«• and • vwy· u.ited 

vtrtauon ,n oo1or value,. Men, -works •Y ••"" t• obvtou, and un• 

._,,.,.,_ after i.tet ob•n-1Uon1 fheJr dynamo 11\llkW, thouth an 

mteU.ot\Ullly tntarett&nt ~, may b4l0<>• vi-.a, monotonou• 

ln It• PIPUctty. 

Vt••Uv dYI\Pltc an ta •UU ;elatlwly 10Ul\f 1nd woaJ4 natutllly 

~ad ·towlfd •bapliclty • Al'l Ubdilltlndtnf of the stmple ._, I Mfta• 

•vv betlMtnt and f~tton tor th• coa»leJt. TM evobtuon of C\ll>tam 

,. •11 •...,..~ to tt• lnttill •ttP•• thtt fona• ..a .,.u.1 NlaUcm•tu, _ 

_,. cautt• au.pie, ,erhlP• too obvtou,. As th1 o.bltt e•th9tlo and 

aobnlq• d•v.loped,. fonaa,, •Moe, and idea bee ... .,.. ._,iex, 

tJu• ta Ptmoulatly true la the litttt aa,-s of~ Ctlbl••· 

Howewr, OM •hwld llOt pt ht i.pre1110n · ft• a. dll'wt•!ol\ tbet 
' 
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A etnct1y tbecrettoal vt,ue! dyna.tc posatblllty tnvolvea the 

t>heno•OQQ of oontlnuoua rewraal, 1 Thi• poa tbllity la ti. ooaabtn.• 

U. of two .- 1Uliple, oontlnQOU,ly ieverslng Nttern& to 9lve a 

the first . ttem to be revetaible tn the 

' . 
QQ(UIII_,. 121212. • , • t. two,.,,_ • ._, paU.ml OOQ\lfflQ9 1111Nl• 

t ...... -.•lY MY tlft eay muwbw of sulttna pettetna clependinf on the 
. . ,. 

ttme ldlterVal b4ttwMn • and b, •• 1-... ft 1 hd a. ao.. of \MM 

Mltht be l•Zbl 2bla2b.. • • , lallblla21b3. ; ~ , oi 12lb212• 

•l2lb212~ • • • The ,o,~WU. are 1nftnlte. it ehould ~ atre•aed 

the'l thl• l• ftot Jll'Od\laed bY • Mob.ntoal d Yi , but ta dependent 

d . .-w,,m .. nt of opUaal ~ t• l'lMCWd before •illultaneou• oon• 

ttav.ou . ver..i n be ..u.a. 
The n-.rc:h of the PhY•lctat, ldwta H, X..nd, pen.a \lP the 

poa.u>Wt•• of .. ...,._uo ·oolor. Lattd wrote: •The •ye doe.• not 

need -,.y 10 IIUOh lllfonnatton 

dey ·1iNIHd. lt cu wlW 

ctuUY flowa to tt tr. tbtl • rv• 

.W• of it• own out. of tnf~iw 

mattrieb that baw alway• a PPoMCl to be ..... ritly drib -1 

ooJ.m: ••• 2 The peroe,twn of C01ct NY •U beOOM ..-. and _,. 

pa9e II, 

~ H·~ taid, •bperiaenta 1n Color VlaJon,• lsauta(lc 
CO, No. S (195_9), 84. 



depel\d~ UPOl\ the P•ychophyel.Cel JUU-UP of the· itadtvMual. TM• 

are Jutt • f•• l11'8sent •nd fut't#e ,oealbiUttes ii\ a '111,_l ~ ut. 

Prutf.at .- tbeory ouaot help but diaeovw men. 
' 

A --.on ctltlcl•• of. opt&cal u, it tta acd•ntUlo 1,pproacrh, 

Q,\Mftt, QI ,-search, d•ctded .-t,tJ"l, cha,aow, ,_,...,. ws. ia a 

WIJJd. en~••· Tbo\lob P1t\ut1W, per•onal dttotatou • aol&bMdly 

-4• ill the PltllUftf•, t.htte -.y still ba too ••• at 1ft obwo\l•· ,. .. 

aelrOh qwlttr elOut th-.. .$\tcb obYlou1ne,1 e-14 ea.U, deWlct frOI& 

•av d••• elth4tUc •t..Wa.m.·. Ona. •t•in, u,me.et ••• to dtc• 

ta• \he tte.-.d. rn 01het .-,,. the r.•1tcm ct•lJtir ,..., a natur.i 

tewl.t of e 'Y'Olffl9 ·et. N..- -•• Of color• f.,_, «nd IP&a llUlt be U• 

~end ad leamed- •a.laaearoh u • aectJwY Mrt c>t ~ • 

. PtQ•ao*e -.. .. are• ln ... •ldv ecptor,ttoa1 m C\abt•• C'P ,a1Uy he 
I 

lftft bl ,S\lQh work• •• ,l,U IMRtlMlltl 4•,1yteon. (1101). Ntltt• must 

under~ the .-dt\llll t.be wuaoend!nf tt• U.Utitloi. to--•• •n, 

eldleu.Uy •mftffw ut_. 

Q~l art t• .... u., tqtrded •• o ua,-,IO!Ud _,, •• art 

tta.t ... not co .. uruoate. A _,. of Vi•WtllY cl~ lfl J)fObebly 

..... !JaPW-1 DtClllN of the ·vtewer1 J 41fftwlty 1" -~-to lt, 

a. 0,1,1_..te, w id•ntUv, wtth • obJaot ••••at.coot.am• .,...uta 

With ~ OM 11 fa•illv throtaqh Nat •x»ertence, hdl '1eMnt• 

. lllfht -1:wt• .,._.. .. n~ttcm of f.-11"1 fot'lfl, •NM, eto. A 1C1•11tt1t 

•1 aeJ. • •trono ,_..,.l tdtatlfto•tJ.011 with • ••-W&o Oatl'•ct 
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PIJ.nttnt becauatt poaetty 1 , ot baa bdn, an tntetral P.rt of ht• life. 

·8c:>me people MY ldenttfr With the arUattc techru.que aucb • the taotl1e 

.. of pai.rlt·. Suoh th1llil . ,,_ .. -k the •h1,1man twch• Uke th• 

1oulptor• • · thdb ,rtnt Wt on hia ,ow.pblte. · ·Pltople •Y id nUly lrith 
Wlal• llHd ,uch •• .. , broDU; 011 PtW-tbeN _. thib9• 

. . . . . ' . . 

ct int•""• of •t•t'W•, techatq• end ·i.•nter fana, tt •Y be 

ldid t bta.u .. of tt• pUo-1 stability wluch ·,. ~Y-ex•oi.d. 

We 11 #Ii t world of tangible fonl; and • expect oenatn ' ltabtlity • 

Wt, in ViauallY dynullC vt, tud 11 fo,m, oolOI', U4 jpac,e 

wbidh ta di•••MOlated frotA ti. JtabtJJ.ty of QOIUiOJl . ltPeliellOe. Palm• · 

' 
:vt~ aauw •nd aab~•• c.tatnly • treat deal ef Twentieth 

Ce..,- art tendt toward the iilm)fuOUI, • \lnUIUll~ It-••• however, 
•· 

that VI dynealoa baa pu,ahed ti. wwaual • bit funhert it ·he• eltm• 

-.wa enaltbe:r 11faa11illr fac,t"--that of optiA1 ateblllty. 

'TM· power of opttcal art to cltteotly •wk• • ,rt10ftal r.•,onM ta 

,nother ~-- which ta, f« w _,t ·pan, uf..Utar to the ll't 

disa1Ae1 , hypnotic feilin9, Optleal Plin, 

••trw, whUe othetl .,. -~ and PO••ibly •ven .ftjqht.ning, but 

the •lorttv of the1e Mn ttOQs ere wmtlated to the expect-' an 
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e,cpertence. In other wards, the mace that • new xs,erienoe 1• \lntelated 

to our Jft.ioua •xpen•nce ~ ti. le•• penonal it .. .. • Therefore, the 

•xP8ttence of vtwal drn,untc1 may ae•• very uapereonal, 

We haft. Ju1t «U•ou•Md the peracmal Ntlattonahtp betwa•n the an 

object and the Y1e"8I'.. H..--rt ad lua• wrtttem -what .really •x­

Mot 1n werk of art 1, certain peraonal •la•nt •3 Wh1ch brint• up 

the speot of opttoal tn NIU!Jnt the rsontl relattonahlp between 

the arUlt and hi• work. lach ••r ertlat ha• a peraonaJ. eiyle of 

--•ntatton which OOI\D8Cte hill •• en tndlvtd-...1 to the art obJect. Ex• 

J)ertence a.rad .ntatto •turttr 1ppqr to dete...ine the mode tn which an' 

.Ult wd1 ....... hlmNlf. .,.. of the ••ly .... ,. who initialed 

opUcal , auch •• ..U,.r and Y. ..,.1y. haw de~loped unlcllMly 

penonal atrJA•. However; oh of t" ,re•nt optical wt hi• • · di•• 

at mulbet of utltt.1 ha,,. Jeoantly become 

~-ed 1n opttc1, nd thWe ,. UJldOUbtedly a l'IP!d ~ of 1d••· 

bl thia nttw and developJ.nt art. Groups of artist• are ewn worktnt 

wc,Jdnt in teaa, to pt()duoe optical work••• 

8Herben Reed, Jlll MIIPMW Qtatt, lalttmore, 1963, ;. 17. 

4vanoua trWP• ha• been °'9elltMd tn EuroMi GrWRI !It Bl.• 
qbfr:1at sl!66. Y&Ml in PartsJ • group o•U.d &ml b. . Genu.ny,: two 
trOUP• in Italy, Gruppo B and OWPPSP I; and • ttOUP an Spain, 
Ecn&&P9: U. 8ee "Op Art: Pictures tbat Attack the lye," .nm. lJOCXIV, 
N , 17 (19 64) , 81. 
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n. youth of the ut •nd the 110Pltcal eduoauon• of it• .follower• 

bteed e certain ••••••nty. eo.etJJ1at tit• nece••WY to tnd"t• m 
o,det to le-,n. 1ft other ·ward•, u ..... too •trlY "' the ...... deval• 

OPiQJ .-di.Son ot OPtic.1 ~ to -- ... u, .,.,, .. 1 --·-···· · tt ' ' . 

bec0111ea • que,uon of groMh and matunty tn the onlat •• wll aa the 
' ' ~ ' 

I • • ' , ., • ' • , 

ut '-- ·to rqke a ' unique e,q:nsston. The valtdtty·of the Wt and the 

an·.ittefOW'ld·IAh!~,. ISleoys.w·~--.t, ettlttabcht_. 

1-• and uattate ••oh otbet at flrat. Pica•ao aad ·lrlqlle • th•·•arly 

__,.. of Oubi•• Pllinted Pl~• that .,_ 10 auoh ~ tt U dtfflcult 

to detel1illne 'Who ,-t.-d Whtch'.. Howevir, thau mature stvltt• c.n be 

·•• Uy c:U..unv,uah-4. :Both Ptoa•ao tnd &qque Nmained Cubt1ta, wt 

••ch with • un1q,.., per...i ·~••ton. It" ..... very Pl'Ol>lblt 

®- thet With tb41" dewloJ)tMht ,and, •tutltv of· vt8'18l ~- •nd the 

lid • uwolwdi that peraonaJ. modes ·o1 •--••ton wU14-wlop. · 
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OONOtUSlON 

The primary aubJ•ct of this paper ha• been an art based on the 

UlusiOII of mow•nt• OPtioal art 11\ the broed•.i •n• la an Mt baaed 

on-, ud au oonditton• of opt,1.0al 1Uua1on, dy-naJUO lit-.tiO. An 

example of • •noa-dynaJllie• Wuat• 1• fOW1d 1n • fetu1w pa«.m of 

bl6ck tq\1111'81 on• white tround, er con.wrMly, • ref\llar white 1-tttce 

oonf19uraUOD on • black ground. The Uiu11on of • gi-•y tntfJnatty ep• 

PNt• t die !Otet .. ctton• of ~ white UM•- l 

OPUoal lllu•tona _. 1,pecta of Ylaual •~ and not of 

object • Tber9fore, the i..Uty of optto.l art 11 not bl ti. Wt object, 

bUt 1n ~ VieWer. lady WI OODOtmed With the ayllbol1o :tllu1ion 

of reality: the W.ualon of apace ~b Pll'•P8CU•, tUuacm of object• 

through nawraU.UC ,-tnt109, illuaton o£ eaouou tbroufh eolot, etc;. 

The• ate 'YJllb()la of ext..-nll Uteral and non-Uter-1 fact. In tbe 

ntleth oentut1 a interest Jn the. art ObJeot •• a tbulo· bl u .. lf take• 

... TM art object beCOMI I.ta own ,..11w, lt• ••mnt Ii•• in 

lt«' p •--· of th18 and other oPtlcal Phenomen.a, ... Alma 
&erlioer, Qtatalt Pwqhol,QQY. Chtoqo, 19..&9. 
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ttaelf •• • phy•tcal fact, 

Optical art ,. Mt . ntltely ill.UIOff. In fact# JIOlt qf 'What , .... n 

ls the phyetda.l f"1 of whet •• pe1nted. It a.y be added that "oon• 

opUctl .. _, ha• • d..,_ of opUoal Ulu•iOft. So.vet, tlM IAOttvauon. 

opUdal an ..... to be tn the dnctton whert· the obJeet which 1• 

~ bec;omea le•• and • · ·m. V11Ual f ct. · 

Tht: wit of auoh lrt art could t. • wry profound and c.lo•• 
0011aa~ bltwen ett obje«, o, ert11t, and~ ... FQt e.Qllplt , a 

· hypoth$Uql AN -.lght b4t the followlnta The artllt ~•t. a Nlttm, 

ot compoaUtlon, ot OPU ft1J8Ull wtuoh •v be • . very P6t800el ltate• 

•nt ot 1-11nc,. ftae Viewer,..,._, to the 1uauU •~ to hls ln• 

hesent P8fchophyl1oal coutttvt1on. n. lQttlel teacUOQ 'tftJUld 1-

tbr:O\lgh phytiOlofi feflexta and Gt•talt _,amaaUotu t!Mat I•, 

.IUll,llry IIOWmant end ._. ts.lda WOUid 1- •ntally orNted aocorcUno 

to the blaic biological •ch4Mrv of the hWIU -,aiuaa. After th-, 

lrlltial •Nftex• aponae --1 CObaoioua eotaP1ehen1too of 'Wha't t, oc• 

OUl'l'blg; thfl hb,-cttw lll1nd would oo:me tnto play •rd fufther o,g AIM, 

UIOdUY',, ct dd to tM vtsual e•m• and 1en,atiOJUJ , co::wd!hg t tte 

persora.1 e-,uonal oharaeutriattca. Thi• would ~bly not be • 

dt,tsnot two Pitt ,rocMt••, but _,... a, a '1'0W1nt tof.lut'nqe of th4t 

•per.onat •lf• owr: the •baste •lf• untU • 1ta.te of re•PC>a•tv. 

equ,UibdUJl 11 .. ached bttwen ihe twO fore.a. At thla point, • ateady 

~on ot Vlauel •wl\t• would oont!nue while me obJ•ot l• vtew.d. 
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The \1ewet he• aatUaUY J)el'tictpat•d 1n the areauon •Of the 4ft 

object . The ftnel state of 1he tUuaton, hence the •x»re&atve content., 

depend• on bOth the artlst•a composttton and the l'91Pon•tve 1ncUv:td•l• 

kt:n••ift cQlltentf hetnf dependent on object a.nd .._, ta, of cour•; 

·t.Ntt 1ft DY art fOl'lll, but 1t seeas that lb the kind of art Cit«! above , 

the vtewer baa _.._. latitude to llltttint and Nel)OPd t the uttatlc 

atateMnt . That 11, be !• Mlt bound by the s,eoifio• of shape , color, 

and •,atw1 relattonshtp • ~ 1ft prevtou, an, nor la hi (orad 

to•• the• elements , whlch...,... to a oon,tderebi. •one seen tn 

ti. same context by •ll ~•·• Th• vi ... r ta now lad. to • IIICIN­

tndlvtdual experience In terms Of •s>eae, color, and fona~ 

Bonver, today'• oPtlcal art appeets to be ~ at the 

1e...,.1 of pltyatcal ..... u-. Hopefully,. wtth the experi.noe and 

vnder•tant:Un9 of the teohntotl and •Usttc prtaotplea tavolVN in the 

tQd~•nt of optlo.l •naauon, the arttet •• buUcU119 a 9ood 

fO\lndatton .froa wh10h to~ ~r retton• of artlat!c e,cpe-nence . 

/ 
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