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1. 654(75$.

Idejaje diplomskog@ rada prostudirafpokret kroz vizualnenedije- jednim dijelomrekreirati
VWDUH Q Dipanj@ 8 RNUULHNWBDP PHKDQLPpNRP D Q LddFugiM RSB RPR (i X ]
suvremen@ametne spravicgé@dgetei SUR J U D P V N bbftsdrdkbjitndl détradicionalno
QDPLQMHQH otizhiie $&RMIUW HMHBEBmMvisokod tiska, stopanimacijom prevode

u digitalnu animaciju.

Pokret se VWROMHLINPLYDR QD Uadi@vojiehWoldgij® DtipdriQidinove
PRIXUQRVWL L WHKQLNH ]D QMHIJRYR YMHUQLMH GRpDUDYD

Adtio samstvoritit VWDWLPpQX VOLNX SRNUHWD SRNUHW MH DSVWU
same slikebez da znamd/ S X & WibbneXstvakhid osoba (objekt) jednako stviann
VWXEB&AWHP

Marcel Duchamp(1. slika)

Duchamp descending stairs
Photo by Eliot Elisofon 1952

1 Cabanne, Pierre. 2009. Dialogues with Marcel Duchamp. HachettstrUBO.
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Odprvinpo) QDWLK KPKWMBWRODP WRADVIXPI® SULUBDDPPR PLARNUPNWDR G|
L Q D p:Lo@ prekdpanjaprekoniza do odabira najreprezentatittM HJ WUHQXWND RGU
pokreta ,VWUDALYDQMHP L E Biatbhiijei MrkEonPdmvka@avijdjiPse i prve

naprave kojekoriste tromost okaa svrhom prikazivanja kontinuiranag pokreta. Daljnjim
UD]YRMHP MHGQRVWDYQLK QDSUDYD NDR L GbhacRMHP IRW
SUHWBRHDaAaQMLK ILOPRY

Konjje I DKYDODQ PRWLY |]D VWXGLUDQMH SRNU Hgpbkreda XSUDY |
] D S R [shi@aRjem konja u trkua LoWnja nevjerojatnog sklada, kkk RVWL L VQDJH QDN
LPSUHVLRQLUD X WUNX LOL VN Ratijgla ndtdhR Dodatdaspifiai@Q MD W D N
je mnoge umjetniked najranije poznate umjetnostido dandsJDYD VQDJDupraedR U NRQN
VH YLGL ND G be ydsto thhiizhutinteak u kojem séo P R Pprkazati.



1.2SUMMARY

The main ideaf the thesis is to analyse and present physical movement through visual media
+tUHFUHDWLQJ ROGHU PHWKRGV RI YLVXDOLVLQJ PRYHPHQW
and also using modern devices (gadgets) and different software solutions that teeabl
conversion of clasically made images (cardboard rpligfing) of different movement phases

being digitally animated.

For centuries, many different techniques have been used to visualise movement, but today,
using new advances in techology there areater possibilities for its more accurate

presentation.

A wanted to create a static image of movement: movement is an abstraction, a deduction
articulated within the painting, without our knowing if a real person is or isn't descending an

equally realstaircase # Marcel Duchamp

There is a tendency, even from the very first artwork, to visualise movement using different
modalities: beginning with overlapping images, through sequencing, to choosing a single
moment that is most indicative of a certaimovement. Through research came better
understanding of the anatomical and physiological workings of the human eye which enabled
the development of devices that use the persistence of vision to create an illusion of fluid
motion. By further improvement &imple devices, including the invention of cameras, first

complex animations ware created, which laid down the foundation for todays' motion pictures.

The horse proved to be a grateful subject for movement studies which was first shown by
Muybridges reseah of movement that began with photographs of a galloping horse in a
sequence of shots. It is an animal of exquisite harmony of movement, with great strenght and
almost equal fragility, that is most captivating while galloping or jumping. The ease with whi

it moves its brobdingnagian body standing on diametrically brittle legs has inspired many an
artist since the beginning of art itself through present day. Horses' true strenght and sheer power
can only be seen during continuous movement because thersiirggle momemt that captures

its beauty.

2 Cabanne, Pierre. 2009. Dialogues with Marcel Duchamp. HachettstrUBO.
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2. UVOD

OdabLU PRWLYD ]D GLS&BWNMEI PDE G RPBiROLOpEREsyodina

radim s konjima i aktivno sudjelujenX NR Q ML p N R Badd S&rriapiikda moja velika

strast i ljubavsjedinila V. XPMHWQREWUDKHER LD QLVDP GRYROMQR YN
YHOLPDQVWYHQRVW NRQMD JRG L% DBthonVidfa L] &MbliMIDYDOD
radovima. Tek na drugoj godini preddiplomskog studija, pradad. O M HW R k@hjimad, P D Q M X
R G @edpse za studiozno promatranje i skiciranje konja dok slobodno hoda Ugsaseedo

VDP SURXpDYDOD D @foghR B UM KX R QWP XpER EMQL Vil p Q
knjigamau nastojanjudd8S UHFL]QR SULNDAHP NRQMD X VYLP QDpLQLPL

IdejauporabeNRQMD NDR PRWLYD SURXpDYDQM Hnulbgliddape WLK SR
PRWLYD X UD]J]OLpPpLWLP |D]D PW YSRRbldhjal Dk pMakrEIQ jB iojN D G U X
AHOMX ]D GDOMQMLP L]XpDYDQMHUshjeddR W kefipa ralBV@ D X S
HNVSHULPHQWLU DM P QD)OQPL\R MV WIDWDDQMD VX UDGRYL
kompozicija, a svima je @l [ DMHGQWpMNDUDQMH SULYLGD SRNUHWD L EL
XWUND %XGXUL GD VX UDGRYL XSO NWIHQIOWLDND ORGMXE DO
svaku fazu pokreta zasebm®izraditi stopanimaciju. Spajanje radova u animaciju bje

ORJL pD QP RO NGHRGWVDr&IBzZb M JeDuslieGLOR LVWUDALYDQMH UD]
prikaza konja u pokretu. Posebno me zainteresirala povijest nastanka animaifdmag te
UD]QRYUVQRVW X QDVWRMDQW R Wik @ H X UQ DEMEHEEMR INNU HW R
iluziju pokreta svrstava smetrope Jednostavnom izradodobila seskicazoetopaunutar koje
seviloMDVQR PRJDR YLGMH WdalopHPDVQVPRL RG] S\RAVIHSBE QD P QLK |
to integralni dijelovi diplomskog UD G D L G prika2 RaBvbjp @riimacijea inspirativna
UDVNR3E hobJHSNDXEARIIX U QriRa¥iVenjaistogem RWLY D QD AU PHPAWYR QDpLQ



3. TEORIJSKI DIO

3.1 lluzija pokreta kroz povijest

Prije gotovo 35 00@odinauSHULQDPD VX RVOLNDYD®H XA0UMRWULDNXUY §
QDpLQeRlshikd/ IDMGLQDPLPpQLMD V Bbresky tor@dordiz GoQUDpVKI.L N D

X SDODpL .QRYBRkaphkadujel e s bikom, takwanetauromahijeNa slici se

nalaze tri lika koja prikazujjednu osobu u tri faze pokrebd VNRNX SUHNRUBKAJRYLK Ol
fazi skoka lik je prikazan s lijeve strane bikaviatase njemwa rogove U drugoj fazi nalazi

seiznad bika u trenutku preskakanja preko nj¥goK GkYWDU Hdil®NIL GRpHNXMH QD (
LD ELND awWR GRpDUDYD GHVQL OLN

2.slika:6 SLOMVNL Qpolréts) 3. slika:Freska toreadoraoko 1500. pr. K.
35000 pr. Kr. PaapD .QRVRV .UHWD

Stari Grci slikavali suvazemotivima likova X N O M X p @lnfa pokietd (Patiaaenska
amfora iz 530 pr. Kr. pULND]XMH SHW VLOXHWD X WUNX V FLOMHP
SRNXAaDtme @RHpD U wu trklU HW D

Nizove VOLND WRPQLMH UHOM kbddba. B&j#QD WMPFRS RY IU VID\GNLRAH Q F
niz, neprekinutu gtu, omotanu oko stupa prikaM X UL VS L U Di©QW YNDRIND WKXEICMN B D p L C
NURQRORANL NRQWLQXLWHW SULND]D



2G UHQHVDQVH GR PRGHUQH XPMHW QR VarenukRr iksptesijev H GRp |
koja QDM E R O M Hkretafjd pridd2anBy OQRJL FUWHAL XPEUMWIINDLEB G
trenutaka unutar jednagSRNUHWD /MXELWHOM NRQMD L NRdKdNV NLK XW
on a Rearing hors¢4. dika) prikazuje konjakoji se propinje, a tri prednje noge sugeriraju

U D | ©faZe pdkreta.

4. slika:Edgar Degas]ockey on a Rearing
horse,1890.

6OLNDUVWYR IXWXUL]PD XVYDMD VLPXOWmikatomyrinpgoJH L L]
trenutakapokreta.Slika Akt silazi nia stubeMarcela Duchampanaslikana 1912(1. slikg

GLQDPLpQDDVXD @ lAWhipNdRIEka futurizmy MHU VP MH&aW Ojerjehel PHQ V N L
IDJH SRNUHWD QD LVWX VOLNX WH RVWDYOMD GRMDP YLA&t
ULWPLPpNL RVMHUDM NUHWDQMD NUR] UD]OLD luisriHa®BORADMFH
NDNR MH SRNUHW X RNX SURPDWUDpPD NRML JD SUHWYDUD .

(DGZHDUG OX\EULGJH VPDWUD VH RFHP IRWRJUDILMH SRNU
tehnologijom te rasporec® IRWRDSD U D\8 R N|DEWO X H&tH@na.pSnimib fe W U H Q X
Y L@dH.00000fotografijakako bi prikazao pokretALYRWLQMD L OMXGL 1HNROLF/|
jeL] QHNROLNR PRWULAWD RGMHGQRP S UddbarijXwwkeinen¥ DVYLP
i prostoru b. slikg.




UYL SRNXAaDM V pokfdingdike Mdstab (axjpitdfimjak godina ranije,1640Gih

godina. Athonasius Kircher osmislio jeaterru magia. Pomicanjem oslikanag stakla

projf FLUD VH QD ]LG SUL Neiefnh RagMaEN D DX NK IR @dtati G R NSRvb H W N D
V W Rcadisl ¢blalp do boljih saznanja o funkcioniranju ljudskola. Peter Mark Roget

RWNULR MH pLQMHNRL R NXGUWDD /M RG]\DNPRIF Q HDRF®RR] ERVIRWR. L. PR

vidjeti iluziju pokreW D SR Blké. X 0L

To saznanje dovel@ do izumaThe wheel of lifepoznatije@ kao Zoetrope koji se pojavio u
SAD-u oko 1860LK 8UHYyDM MH VDGUADYDR GXJDpNH WUDNH VD V
WH SRPLpDQ FLOLQGDU p Lsjgdjile ugednysthvRuNikiadj D Qddudg®nakanL N H
togapojavio se iThe flipper bookdo danasfaM HG QRVWDYQLML QDpPLQ |]D SULNEL
R YHURM NROLPpLQL FUWHAD NRML VX SRYH]DQL X EORN WH
pokreta. Animatorse L GDQDV p HWWAVERD piRQDL W HND] LOL SURYMHUH S

izrade digitalne animacije.



3.2 Konj kao motiv u umjetnosti

Konji su Y U O Rmptht i Whnjetnostii pojavljuju seod samog S R p Hod Miénih slika u
SHULQDPD L] SDORRQ@PWBE XPUVHNRQRVWL JGMH MH NRQM EL
QRYFLPD GR UHQHVDQVH NRMD MH ARarYWM @ B YR AVQR JKRIIM
NRQMD QDVWDOH L]PHwpdHna prijenote ere(6. sli&g 8 BiHGhauvet
nalazimopl. ND]H JODYD NRQMD QDVOEBNDBDYW X DL YQOIDAR RQ WIDIMQ R
da ® motiv konja oslikavao neamou G HN R U D W L Y Qzvjarskib Kddhowihurazloga.
IMXGL VX SULN BKdjersD Gdjelid3 Y RWDINGRMF QWD HEEHHAR R @ MDERrad P
YDA®UP SUHSR]QDYDQMH L XRpDYDQMH HYROXFLMH NRQMD

.DR aLYRWLQ M partneviidhjavsti i@epdzdali i prikazali stari Grbia frizu Partenona

nalazimo konja u mnogim prikazima, od borbe do povorke, uvijek studiozhiovanh u
YLVRNRP UHOMHIX 3URXpDYDQMH DQ D poRpejskbtindza&kirk NUH W D
The Battle of Issuigz 310. godine prije nove eng. dika). Kod svakog NRQMD XRpDYDPI
rDJOLPLWH SURKRE FjiDdMHociER M H

6. slika:Konj, d@ilja Altamira, 7. slika: Bitka kod Isemozaik iz Pompeja,
oko 15000 pr. Kr. oko 315. pr. Kr.

Jedan od najziaDMQLMLK XPMHW Qdohao\da VikcsudidzRoHeQaomatrao

anatomiju A4WR PRAHPR ]DNO KX WLHA IB.INIRE)MEY Jednog umjetnika
MRAHPR L]S ¥R MWDAYHUXRHIQMDND |D SULNDJLYDQMH DQDWRPL
opug temeljenna prikazimakonja,a to jeenglesk slikar George Stubbs. Godine 1766. izdao

je knjiguThe Ang&omy of the Horse/ GHWDOMQD FUWHAD DQDKéePLMH NF
Njegova najpoznatijalika Whistlejacket LVWLpH YDAQRVW L VYX OM&AHSRWX N
SODWQR YHOLpPpL@QHika). [ FP



8. slika:Leonardo da VinciStudy od 9. dika: George Stubbs&)\Vhistlejacket1762.
Horse 1482.

| Eadweadla Muybridga je upravo konSRWDNQXR QD LVWUDALYDQMH L SU
Muybridge je fotografirao krajolike, a na zanimanje za pokret naveo ga je Leland Stanford,
SRVORYQL pRYMHN B WORNVQLBAEWNDRQMLMIHRG XQEHH S®DWGR UL
misterij:postoji irHQXWDN NDGD VX VYD pHWLUL NRSLWD X JUDNX
razvija nstalaciju]D VQLPDQMH SRNUHWD 6DVWDYOMD QL] RG SHC
VWD]L XVSRUHGR V NUHWDQMHP NRQMD D VYDNLNBSDUDW
IRWRJUDILMD SRND]XMH GD VX VYD NRSLWD X JUDNX X WU
prednjihngu QD RGJIJXULYD&® MK\ EW UG &P MHPIDLQWHUHVLWDR ]D S|
SULND]JLYDWL RVWDOH &LYRWLQ Mrja.Da®@ M XVDHY & RMWYO LU MEPL
VOLNH RVPLAOMDYD JRRSUDNVI¥NBB VE®RWBIBIYNDNR HW WRISa W
prikazalo kretanjeAko se btografje konjskog galopa, snimine gedneke udaljenosti (gri

femu svaka prikazujednako azumljivi prikaz konja u galopuBRYH&X SR UHGX L V Mt
UD]PDFLPD VWYDUDW UH MHGLQ  VNjeydi@QadotnpguseskrsttiX NRQM
PHYyX SUYD ELRNMKIDRILHNIR QR IRXp S L BN A p&ipnd.H J
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4. OPIS RADOVA

4.1 Konj u fazama pokreta

SRODJLAWMUDALYDQMD ID]H SR NdatbndkBnatiee@ ManjesrifodatilV HQH Q
,]JDJRY SUYH L]JUDGH PDWU L Fa@isti]a MinJiwtRa@® DWIHJ [3IW Y N RINK pSQL
GRYHOL VX GR UD Jmouip R RIKI @&JistarkaD)gVdojma pokretda svaku

fazu pokreta potrebno je izradi@ RY X P D W U L FptikaBpgketspdirpinge aHVQDHV W

trenutaka unutar jednog galopslkd@raka.

*DORS MH QDMEU&H N Wkowdd@djl alopRIQKQ D RV H Y BVRYD DR QIMRWPH

YDQMVNRP QRJRP |DWLP LVWRGREQRVDOL I8H B8 QMX WD Q §Y |

unutarnjanogdp LQHUL WdithRWDNW QL

8 VYRMLP LVWUDALYDQMLPD OX\EULGJH MH NRW@dprkazZLR ILOP
jednogakoraka. Svge VQLPNH VPMHVWLR QD MHGDQ SDSLU SD VH SR

L s R R
o e (2N i
Ao -4 54
;?w&,\'; {;ﬁ"‘ e 8 o
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2WLVFL QD ]Lse) GRADXNAGWIDY DMX QD NzHGQMAYL payérptl @ WH V
OX\EULGJRYLP LVWU Cs&é nMdiriQedtisiutss ONRAIMH plijEdom pokretaa zid

unutar pet stupaca i devedova D VBGHYQDHVW UD]JOLPpLWLK WUHQXWDNL
NDGD VH NUHUH GHVQLP JDORSRP 7D NiRpefoRsakamR zidD N O M X p-

prikazuje dva i pol koraka galopa.

Ti sumotivi bii XYRG L QHRSKRGDQ SRpHWDN |]D VWYDUDQMH R’
diplomskogt UDGD UXpQR ¥KakoRaWIH\KNDICQ@KoWadigitalni privid pokreta.

12



4.2 Zoetrop instalacaija

Nakon zidnog prikaza pokreta u fazama, rekonstrukcija zoetropa nametnula se kao jedan od
PRJXULK L ORJLPpQLK SUDQabRAID jedanbhadttd) fiokrety DtRrMtXsu na

kontinuirani papir koji popunjavanutarnju strangilindra zoetropa

Zoetrop je drveniF LOLQGULPDQ RE MBN BQY P MCHEADH/GE MEDR@&hdiB NR E L
ODNRUR#RRBURUH]L QD SOD&WX JRHWURSD VOX&H GD VH NU

IDL]IPMHQLpQPOR|FH QD & ¥haralpridd) teb QiR]dokreta konja wgalopu
LVNRULAWODRPRXWLRND GD |DGUADYD VOLNX WH SRYHaH VOl

13
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4.3 Animacija i kontinuirani friz

Digitalna animacija nastala jg D p X Qe Evaka faza pokretiisnuta je na kontinuiranu
trakutef RWRJUDILUDQD L U Hakdbv va ¥aHpGkrefa ddGoRagidtb@dstinjo.
1D WDM QDpLQ DQLPDFLMD IWSRRWIWHIW © RnlxigX §lOEHEN® O IPU D Q

skokova.

Animacijaprikazuje konjau trktKaPHUD SUDWL RE M lfeNowsak Kpnj@rial@za4D W R p C
uvijek na istone mjestu, a razlikuje se dazi pokretau kojoj je konj prikazan

Naredna aimacija prikazuje skupinu od fa konja u kojojkontinuirano prolaze kroz kadar.

Kao suprotnost animadijednogakonja X RYRM VH NRQML SRk XKDGCQAWDD NI
LVWX SRJLFLMX 2YDNDY¥ WHALD®lje? MFD ®E XQBAMIRD SRNUHW
nastavljati na prethodnua ujedno i pomicati unutar kadr&ao i razlikovati u trenutku

prikazivanog.

Osim a WjBluj& poput G XJD p NH X WkoiridirdhRiZ KMdhi je materijal za digitalnu
animaciju. Na svitku papira otisnuti su svi kadrovi potremmiizradu digitalnih animacija
]DGUADYDMXUL QD]J]QDNH ]D NDGDU L EURM SRNUHWD

B
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5. =%$./-8Y$.

SRNUHW MH VYRMVWYHQ VYLP ALYLP ELULPD L ]DWR MH UD]
NRML VX WHALOL WR SUHQLMHWL QD VWDWLPQX SORKX 0
RGUHYHQRP WUHQXWNX UH]XOWLGRBRPBUDX DM B LHRW UP WD
dvadesetog VWROMHUD L]XPOMHQD MH QHNROLFLQD SRPDJDOD
SULQFLSX WUDNH i\s8\bzWLipnieném pavey diuaLledin&stdvnu animaciju.

Pokret je sastavljeod mnogo zamrznutih trataka lako bidjelovao prirodnoZa animaciju je
potrebna po jednav OL p L F [a tenulxN pokiretaW H XNROLNR ]J]DSRpPLQMH L ]I
WUHQXWNRP VWYDUDWkiethnaULYLG NRQWLQXLUDQRJ

Diplomskirad XMHGLQXMH PHKDQLpPNX L GILIVW PRX DROR. ANIRFLMWILX X
Prikazuje nastajanje stvaranja animacige pojedinih F U W HctiBaka Gviakog koraka do

N R Q DgsoRli pokretMehanip NRP DQLPDFLMRP SHRRPIR{EN]dR MAKU R S D
VOLPpLFXYRRIMDODMMXD L YUWQMRP VSDMD X LOX]LMX SRNUHWD
tehnologije, potreban je za stvafdlH GLJLWDOQH D @ICPADE LWRQ V6 OMD ¥ YRVIW H
QDpPpLQD SULNDRBR WIHG@®DQX NRN U HW W P W L XLi]Hat QRN X SQR J

Povijesno gledano,6 VW DaW UMOHRAID GR SRNUHW D Q M DilwileokrsfadW L K F U W
SUH&AOL YR Bora@zaglaanimacip. Do tada, akovH aHOLR SULM®@I®¥L SRNU
odabrati fazatoga pokreta koja ga najbolje opisuje. RaaMAHP IRWRDSDUDWD RPRJ
kontinuirano snimanje ira@ DJDQMH SRNUHVVBBM WILXK AB]D]B] 6RPRU QI
prikaz pokreta, dovodGR SUYLK SULYLGD SRNUHWD ,VWD RHWRGD
stvaranju animiranih filmoyasve dorazvop U D p X QaDi@agijd. Danas smo gotovo
neprestano kroz razne medieNU XaAaHQL SRNUHWQLP VOLNDPD GR WH PM
] D P M H iliLind pridalati posebnpozornost

Radovi diplomskog UD G D X N D] X M stvapaDjgSiAdaipdrdtdRekreiranjermaprave
JRHWURSD NRMD MH PHyYyX SUYLPD RPRJXULOD SULYLG SF
pokretne slikePrekorazlaganja pokr& D QD PQRAWYR UD]JOLPpLWIlkije/OLND N
pokreta douporabestopanimacipm za ostvarivanjerap X Q DaDi@ddije, ovi nas radovi
upoznajusQDpPLQRP VW)YiDzZjapktd SUYLK
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