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DEVELOPING A STYLE AT THE INTERSECTION BETWEEN ANALOGUE

AND DIGITAL ANIMATION PRODUCTION




ABSTRACT

This research project applies practice-based research methods to explore the intersection between analogue and digital
animation production. The aim is to develop a visual style combining the tangible qualities of filming miniature sets and the

fluid flexibility of computer-generated animation techniques.

Case studies of two animation projects that developed and refined a motion control camera system are presented. The
system involved integration and creative control between key-framed cameras in animation software and physical cameras
filming shots on miniature sets using industrial robotic arms. Associated approaches to this hybrid style of animation
production workflow are presented, including game engines, 3D printing, point cloud scanning and other techniques. The
refined method of hybrid production can form the basis for future productions seeking to build upon this technical and

stylistic foundation.



ACKNOWLEDGEMENTS

This research project was supervised by Professor Andrew Johnston and Dr Andrew BIuff.

The research involved significant collaboration with many artists, researchers and technicians from the University of

Technology Sydney (UTS) and the Australian animation and visual effects Industry.

The animation case studies were funded and produced in collaboration with the team at Jericho, a branch of the Royal

Australian Air Force dealing with research innovation and academic engagement.

Both animation case studies were made in collaboration with artists and researchers Andrew Bluff and Louis Pratt and VFX
students Alessandra Grasso, Ben Steek, Mai Pham, Emma Cooney, Carol Amadio and Aaron De Leon at UTS Animal Logic

Academy. Jasper was made in collaboration with Mark van den Bergen, VFX Supervisor, and Gregory Naud, Lead Animator.

The miniature set shoot for each case study was filmed on a Kuka robotic arm at the Advanced Fabrication Lab, Faculty of

Design, Architecture and Building, UTS, in collaboration with robot technicians Tran Dang and Gwyn Jones.

Jarli was co-directed by filmmaker Chantelle Murray and produced by Ryan Greaves, who led a team from animation
production company Like A Photon Creative, Brisbane. This case study’s story and screenplay were developed with writers

Andrew Dillon, Jon Bell and Erica Harrison.

The roles played by key researchers, technicians and artists who made valuable contributions to this research project were:

Case Study 1: Jasper

Andrew Bluff

Louis Pratt

Tran Dang

Gwyn Jones

Ben Streek

Brycen Horne
Alessandra Grasso
Mark Van den Bergen
Great Naud

Mai Pham

Ryan Greaves
Chantelle Murray
Andrew Dillon

Jon Bell

Erica Harrison
Evan Papageorgiou
Egan Wessener
Tanya Vincent

Evan Atherton

Researcher
Researcher / Art Director
Robot Tech
Robot Tech
Researcher [/ Compositor
Cinematographer
Producer [ Lighting Artist
VFX Supervisor
Lead Animator

Concept Artist /Animator

h supervisor / Producer

Case Study 2: Jarli

Research supervisor / Producer

Researcher

Researcher / Art Director

Robot Tech

Robot Tech

Producer
Co Director
Writer
Writer
Writer
Cinematographer
VFX Supervisor
Lead Animator

Mimic Supervisor

Capstone Editing provided copyediting and proofreading services, according to the guidelines laid out in the university-

endorsed national ‘Guidelines for Editing Research Theses’.



CONTENTS

= R I 2 Y 8 P iv
ACKNOWLEDGEMENTS ....ccuiiiiiiiieiiuiiriieiiaiireiissiaerniisesisstaitsesiossrassssstasssassssssssssasssnsssnsse \"
LIST OF FIGURES ...cuiiiiieiiiiiiiieiieeiiniieiiteiisesiaiiseiieesiasssiisesiassrassssissstassssssssssassssssssssasssnnsns ix
LIST OF TERMINOLOGY AND ABBREVIATIONS.......ccccciitiiuiiruniniiencininniecnniiseiasrssesnanss Xii
1 INTRODUCTION ....cciiiuiiiiieiiieiiniieiieeiiaeiioiieeiisesisssseissssisstsssssstsssssssssssassssssssssssssassssssasssns 1
O R 0o T4 | =) 4 S UUTT U OPPP PO PPTPUPPPTTRRPINY 3
A =T 1ol 4= 10 o RS URIN 3
1.3 ANIMALION STYIE ..ottt e e e e e et e e e e e tae e e s ebaeeeeeataeaeessaeeesabaaeseastaeeeanssseeeanraeaans 4
1.4 RESEAICH QUESTIONS ..eiuiiiiiiiectiecsite et e estte ettt e st se e s te e st e e sbe e e baeebee e staeseeesabeassteesabeessbaeenseesnsaeeseeensseannseens 6
NI VAT F=To 110 <SSR 7
R Y o Jo UL 4 Lol T T T of V=T PSS 7
2 LITERATURE REVIEW ....c.ceuiiiiiiiiieiiiiiiieiieeiiniieiieesissisiiseiisssissssisssstassssssssssasssassssssssssasssnns 8
2.0 OVEIVIBW ..t te e ettt e e e e e ettt e e e e e s e b e e et e e e eeeaaasa b et e e e e e e e s n bbb et e eeeeesaaannbeeeeeeeeaaaansbbeeeaeeeesaannnnbeeeeeeeaaaans 8
2.2 What MaKes 00T CINEMA.....ciiiieiiiiiiiieeiite et e st e sitee st e esteessteeesteeessteesaaeesabeessteesbaesssesensseenseeessseessseessseesnne 9
2.3 ANIMATION QNG VX ciiiiiiieeiiie ettt et e s ae e st e st e e s be e sabe e s baeebeeesabeesaeessseesateeesseessbeeaseeesaeansenens 10
2.4 MiINIatures iN STONYEEIIING .oouvieiiie et e et e st e e s bae e sabeesateesbeessbeeeseeebaeenseaens 11
2.5 Hybridity and Bricolage
2.6 Hybridity in Film and ANIMation.......ccceeiiiieiieiieeste sttt ereeeste s st e e saae e sbe e sateesbeessbeeenseesnsaeenseeens
2.7 Early animation and VFX movies
2.8 The beginnings of digital visual effects in CINEMA ........cveiiiiiiec e 19
2.9 COMPULEr-ZENEIAtET IMAZEIY...uiiiiiieitee it ettt e st esteesteesteesbeessbaeesbeeesaseessteessseesateessseesssesanseesnseeansenens 20
2.10 Contemporary anNimMation WOTKS ......cuiicieeiieiiieesieesieeetee st esre s s sieeesae e esateesateesabeesabeesseesstesenseeenseeenseenns 21
20T LATKA ettt ettt et h bt bt bt he e ebe e bt et e e a bt ea b e e ateeheeeheesheesheeebe ekt e beeabe e beeabesatesaeesaeeae 21
2.12 AQrdman ANIMATIONS ...uiiiiieiieeiiieeiee sttt esee e sreeste e st e e sbeesbeesbeessbaeesbeeessseessteessseessseesseesssesenseeenseeanseeens 22
W VY N Vo [T 5o PSPPSR 23
2.14 COMMEICIAI WOTK ...ttt ettt s e st e st e s ta e e ba e e sab e e aeeessbeesabeeeaseessbaeeseeeseeanseeens 26
O [ 1V =Tl [ g e e =41 1 1] QRSP SRR 26
B LY (1o T =B o1V | L xRSO 27
D e 1Y o || SRR 28
D I =R 14 o Lo USSP 28
R N @ G T W= I Yo Y[ 4 P e o TSP RPROPRPIN 30
2.20 Studio Ghibli and PrinCess MONONOKE .......c..ceiuiiriiiiiieeieesiieesiteeerieeesteeesreeseeesbeesbeessseessbesesseesnsaeenseeens 30
D A I 1= (-t [ Y o [ RSP 30
2.22 Literature REVIEW CONCIUSION......cuiiiiiieiiieerite ettt et ste et e st e sre e s stee e sbe e e saeeesaaeesabeesateesaseessbeeaseeeseeanseaens 31
3 RESEARCH METHODS ......cccitiiiiieiiiiiieiiiiiniiaiiieiisesisiiieiisesiassssisssstassrsssssssssssasssnssssssassss 33
30 [ 14 e Yo [t 4 o o TP PSPPSR 33
3.2 ThEOretiCal framEWOIKS ...ccc.viieiie et e st e e aa e e s be e sab e e sbeesnbeeeseeebaeansneens 34
3.3 Practice-Dased FESEANCH ........ii ittt e st e ettt e et e e ebe e e be e e beeebaeenaaeeas 35
R o Tor ol =Te [ ST | ol o OO PRSUPRPIN 36
o 20 (=T A Tl o T 4T PR OPRTIN 36
3.6 Strategies for practice-based reSEANCN ......ccuiiiii i 38
3.7 Strategies for reflection-iN-aCtioN ..o e e e e baeenaae s 40
3.8 The strategies for reflection-0N-aCtioN: .........ooiiiiriiiiiie e e sbaeesaae s 40
R N T a1l [ = o - | - [ PR OPSOIN 42
310 INE@IVIBWS. ...ttt et ettt et et e e e s bttt e e e e e s aaa b e ee e e e e e e e ans bbbt e e e e e e s e anbbeeeeeeeae e nbbbeeeeeeeseannrreeeeeeenn 43
0 Y =Y Tt PSR PSOTIN 44
I d [ Tor= ol T T e 1= =Y o T TSP OPRPIN 44
3.13 The role Of the rESEAICNEN .. ... ii ittt e st e et e e st e e s be e sbeessbeeebeesbaeenseeens 45
3.14 INdiZENOUS STOMYEEIING ...cceviiiiieiiee et s e et e e st e e aa e e s beesabeesbeessbeeeseesbaeanseeens 45
IR 13 @0 ol [T o SRR OPSPIN 45
4 CASE STUDY 1: JASPOK..uuieuruiirniieniiniiraiieiiaiiaiisesiessisiisesisssisssssissstasssssssssassssssssssssssnssses 47
=T 1ol 7= o 11 Vo [OOSR 47
4.2 Research aims and ODJECTIVES ......ciiiiiiiieiieeciee ettt ettt e et e e st e e saa e e s bteesaaeesabeesaseesnbaeeasens 50

vi



4.3 Research and development and early testing Phase .......cccviiiieiiiiiciie e 51

4.4 Storyboard and CONCEPT AESIZN ...iiiuiiiiieiiieriee ettt ette ettt sa e e st e e s be e st e e e beeebaeesaeeessteessbeesateesasesssaesnsens 51
4.5 Production designing MiNiature SEES........iciiiiciiiiiieeiirciie et sie st e sie et e e e ssba e e saeeeseteessbeesareesaseesbaesasens 53
4.6 UNreal ENGINE @Nd UNILY ..oiiiiiiiiiciiecciee sttt sstte s ae et te e st eebeesbaeesaa e e steessteesateasnseesnsaannsens 57
4.6.1 Pre-vis of MIiNiature SET dESIZN ...cuuiiiiiiiie ittt ettt ste e ste e st e e st e e s bee s beeebeeensaeenaeeens 57
4.6.2 Pre-vis of animation for the 0n-set ShOOT..........coiiiiiiiiiii e 57
4.6.3 SEt EXEENSIONS ..eiiiiiiiiiiiie ittt et st e e st s b a e et e e s a e e e snene 58
By A Ol Y Lot < s aTo Yo 1= T Y= USSP 59
4.8 Motion control Shot deVeIOPMENT.....cc.uii i e e e s te e s te e s e e sabeesbaeenseas 62
ViR MY [ dTo o el o dg'e] Mo o I 1o X o -] RSP 63
O O I [ =4 Yo Aol [o U L3RR 65
4.11 Motion controlled Camera PAtNWAY .....ccceiiiiiiiiieiiir ettt e re e st e s e e tteesaae e s reesareesbaesaseas 69
4.12 The MINIALUIE SEE SROOT ..c...iiiiiieetee ettt ettt et sa e s bt s bt e sbe e sbeesbeebeebeeabeeatens 70
L S 3 1T 4 1= o o TP PPN 74
I Uy - Yol T V= T Vo N = o1 T V- 2SS 77
.15 COMPOSITING .eiietteee ettt ettt e et s e ettt e e e e e s e aa et e e e eeeaa e aasbbaeeeeeseaaanbbb bt eeeeeeaannnnbaeeeeeesaannnreaeeaeans 79
4.16 SOUNT @NG MUSIC ..ttt ettt sh e bt e s bt e b e e s be e bt e bt e abeeateeatesabesbbesbeesbeesbeenbeenbeenteenbeenteas 80
4.17 Conclusions and findings for Case StUAY 1: JASPEL .....ccueecuiiiiiiiiieeiee sttt sae et sae e e sve e s sbaeeaeas 82
5 CASE STUDY 2: JAFi .ceeenneeieeeniiiennieienenierienneerenasecstensserenassessenssssesnsssssnnssssesnsssssnnssssennsnnns 86
5. INEFOTUCTION ittt a et b e bt e s bt e s bt e bt e bt e ateeabeeabeshaesaeesheesbeenbeanbeenbeeabeeabesabesabesaeesaeanne 86
5.1.1 Storytelling in collaboration with First Nations filmmakers and artists........cccceveevieiiieeniieenieesiieennns 87
5.2 Pitching and early development
5.3 ReSearch aims and ODJECHIVES .....cccuiiiiiiiiie ettt sttt e sat e e s aae e s be e s te e ebeessbaeeseeebaeenseaens
I o VAo [<1V7=1 FoT T3 =T o PR OPRTIN
5.5 The writers’ room......ccccoeceevieneeneeneeneenene
5.5.1 Indigenous astronomy and cultural SPECITICILY ...c.uiivveiiiieriiiiriiecee e e 90
5.6 BEat ShEEt aNd SCIrEENPIAY ..viiiieeiiie ettt ettt st st e e e sbe e e st e e s ate e sabeesateesabeessbaeeseeebeeanseaens 92
5.7 Collaboration With Chantelle IMIUITAY .........eeciiiiiieiiee ettt et e s ste e s be e ste e sbeessbeeenseeebaeenseeens 93
5.8 Technical research and developmeNt PRase........cccuiiiiieiiie et ebaeesaae e 93
R A {oT T [ ol We [Ty o T PSPPSR 94
5.10 Equipment and hardware COMPONENTS .....c.uiiiiiiiiieiieeeiee st e eieeereeesiee e steeste e sreesabeesbeessbeeesseeensaeenseeens 95
5.10.1 Aligning the VIrtUal WOIKSPACE. ......uiiiiiieiieiiiieeieeerte ettt ste e ste e et e s beesree s baeebesesbaessbeeessseessseesseenane 96
5.10.2 Aligning the real-World WOIKSPACE .......iccviiiiieeiii ettt e ettt e e e e e e sae s e sraessateesabeesaaeesneesane 99
5.10.3 Test 1: Star foot registration t0O0] .........ccciiiiiiiiiiiiiie e sae e saae e saeesane 99
5.10.4 Test 2: Etched floor Srid SYSTEM. ...iiiiiiiiie ittt e e e et eesreesbaeenaneens 101
5.10.5 Test 3: Lens grid as registration t00.........cocciiiciiiiiie ittt e sbae e ae s 102
5.00.6 TSt 41 TESE SNOOT...ceutiiieie ettt ettt e b ettt et e st e e at e s bt e s beesbeesbeenbeebeeabenatens 102
5.10.7 DOUDBIE FODOLS ...ttt sttt ettt ettt be e bt sbe e be et enbeeatens 104
5.10.8 SUMMArY Of tEST PRASE c..viiiiiiiieeiie ettt e st e e s be e sbeeebeeesseeebaeennneens 104
5.11 Research and development CONCIUSIONS ........iiiiiiiiiiieiciee sttt sre e s ae e sbeesbe e sbaeeareas 106
5.12 Collaborations with Chantelle Murray and Like a Photon Creative ...........cccocveeeeeiieeeeciiee e 106
5.13 Concept development and production deSIZN.........ccueiriieiiiieriiee ettt sre e s re e s beeereas 106
o0 IS I8 o] o Tl =T o A | AT SRR PUPUPTPPORPPIRt 107
5.14 Miniature set produCtion DESIZN......cuiiiiiiiiiii ittt sae e e e e e e e sateesbeessbeesbeesbaesarens 108
5.15 MiINIature SEtS DU .......ooiueiiiei ettt ettt ettt sae e saeesbe et e ebe et 110
5.16 Character design and 3D MOEIIING ......cuieiuiiiiiieiii ettt ee e te e sae e sbeesbe e sbeeeareas 113
5.16.1 Storyboarding, animatiC aNd Pre-ViS.......ccccucieriiiriiieiiieereeeste et sreesreesreesbesssreesbeeesseessseeessseens 114
LI A e TV o Yo X- Yo =Y |1 OSSP 117
LT ] o e [Ty = OSSP 117
5.19 The MINItUre SEt SNOOT ... .ciiiiiieiieeeet ettt sttt e b e ettt eab e sabesbeesbeesbeesbeebeeneeeatens 121
5.20 Working with Like A Photon Creative 1ayout SHOtS.......cccviiiieiieeiiiecic et s 123
5.21 CreatiVe CamMEra CRANEES .....cccueiiiieeiiie ittt cieeesiteesiee st e sttt esteesbe e sbeeeabeeesseeebaeessaeessseessseessseasabessnseeensens 125
5.22 Motion coNtrol CAmMEra PAtNWAY .....c.ccociieciiiiiieciie sttt et e s ste e e sba e e aae e saaeesabeesnbeesbeesbeasnsens 127
5.23 CAMBIa SPOECS -.eetiieiieeiett ettt e ettt et e e e e e b bttt e e e e e e e s bae et e e e e e e e aae e et eeee e e e anbeeaeeee e e e e hbnbeeeeeeeseannraeeeaaeenn 128
5.24 Deep fOCUS V. SNAIIOW FOCUS .....eieiiiiiieiiie ettt e te e s ae e s be e s be e sbaeenreas 128
5.25 THE VAIIOUS PASSES ..eeeeuueieeeiitieeeeiiieeeeeitteeeeetteeeeeitteeeeetseeaesitseeaeassaseeassaaaeastasaeaassseesasssseaassaessassseesassenanans 130

Vii



5.26 IMAtCh MOVE FIXES ..ottt e e e e e et e e e e e sesba bbb e e eeeeeessabbabeeeeeessesbaaasreeeeeas 130

I A N o111 F= 1 4 o] s PO RPN 131
5.28 Compositing and digital SEt EXTENSIONS.....cc.uiiiiiiiii ettt re e st e s be e s beeeaneas 132
5.29 SOUNA @NA MIUSIC ...viiiiiiiiee et ettt e ettt e e e ettt e e ettt e e e e bt eeeeeataeeeesbeaeeasbaeseeassseeeeassesaassaeesassseesassanaaans 133
5.30 CONCIUSIONS: JATIi ..ottt ettt e e et e e et e e e e taeeeeeabaeeeeeasaeaeetaeeaastaeesenssseesnsrananns 134
5.30.1 Development of animation Style ON JArli.........ccueeieeiiiiiiii ettt 134

6 CONUCLUSION ....cciuienieieirecnirerecenrecereceisesasesrasessesassesassssasessassssessssssassssassssesassssassssassssasns 142
6.1 INTEIVIEW FINAINGS...eitiiieiectie ettt e st e s be e et e e e sbeeeba e e steessteesaseessseesaseesnseeensens 144
6.2 FULUIE WOTKS «..vteeieitiee ettt ettt e ee ittt e eette e e e ettt e e eetbeeeeetbeeeeebbeeeeassaeeeeassesaeasbseseassseaeansseaaassaessanssseesnssanaaans 146

7 REFEREINCES......cccuetiiieiitniitecerecetreceirerecesracessesassesassssasessesassessssssassssasassesassssassssasansanns 149
APPENDIX A: SCREENING AND AWARDS ....c.cctuieireceireceiierecreraeeerecensecessessesessssssesessesansenss 155
APPENDIX B: SLIDE SHOWS FOR INDUSTRY PRESENTATION......ccccciteeirereirernceerecenrecenneens 156
APPENDIX C: ARTEFACTS AND BEHIND THE SCENES VIDEOS......cccccetteirerecrerncrerecenrecenneens 157
APPENDIX D: INTERVIEW EXCERPT....c.ccceiteteiirecerecereceirerecrerassesecensecesesassesassssasessasansenns 158
APPENDIX E: ZOETROPE.....cccctiieieireieireceiieteceereceerecesreceresacsesassssessssesassessssessssssasassasassesns 168
APPENDIX F: EXHIBITION AT THE 2019 AVALON AIRSHOW .....ccccceiieeeirerecrennceerecenrecennenns 169

viii



LIST OF FIGURES

Figure 1.1: Production still from short animation Case Study 1: JASPEr. ....cccuevuiiiiieiriieeiiieeiie e csee e sveesaee e 1
Figure 1.2: Miniature set shoot from short animation Case Study 2: Jarli. ......cccovoveirieiiiieicii e 2
Figure 1.3: Crew on miniature set shoot of short animation Case Study 1: Jasper, 2018. ........cccceevuvervreerveesiveennne 5
Figure 4.1: Production still from Jasper short animation. ........ccccceiiieeieiiiiecie e 47
Figure 4.2: Early CONCEPL art fOr JASPEI. c.uviiiiii ittt ae st te e st e e s be e e beesabeeeaeeebaeenseaens 48
Figure 4.3: Early CONCEPL art fOr JASPEI. c.uviiiiii ittt ee et ae e st e e st e e st e e sbe e s baeeaeeebaeenseaens 49
Figure 4.4: Early CONCEPL art fOr JASPEI. c.uviiiiii ittt sttt s e st te e s be e s be e sbeesabeeeaeeebaeensaeens 50
Figure 4.5: Character design for Jasper by Mai PRam. ........cooviiiiiiiiiiiieiiis ettt e e s ssvaeesane s 51
Figure 4.6: First-pass JASper STOrYDOAIAS. .......cccuiiiiiiiiieiieeiieeeiee st e et e estreesie e e saeesateesbeesabeesbeesabeesaeeesseeanseeens 52
Figure 4.7: A storyboard from roughly composited against miniature set footage for animation reference......53
Figure 4.8: Miniature set being scenic detailed for JASPEr. .....ui i 54
Figure 4.9: Jasper set under construction in Marrickville, SYANEY. .....cccviivieiiiiiiiiiciee e 55
Figure 4.10: Jasper set about to be carved using designs based on first pass of pre-visualisation.............cc....... 56
Figure 4.11: The coastal forest landscape of Jasper starting to come together........ccccevveeviieeeieevcieccie e, 56
Figure 4.12: Augment reality experiments using one of the Jasper miniature set pieces.........ccccecvvveveernveennnnne 58
Figure 4.13: Skies for Jasper were generated in UNreal ENGINE. ......cccocceiiiiieiiiiinie it sieessvee st e e sieeesvne e 59
Figure 4.14: Skies for Jasper were generated in UNreal ENGINE. ......cccocceiiiieiiiiienie ettt sstee st sveeeseae e 59
Figure 4.15: Set extensions of miniature sets for Jasper before and after compositing. .......ccccccevevvveveeiiieennenne 60
Figure 4.16: Jasper as an adult and as @ 10-YEar-0ld.........cceeiviieriieiiiiieeiie ettt sre et sre e sbe e e saeeesbaeesaaeeas 61
Figure 4.17: Jasper’s hair and skin texture were developed to try and help the model feel like it was a

miniature, hand-modelled ODJECL. .....cccuiiiiiiiiiice e e s 61
Figure 4.18: A simple left to right camera move on A Cautionary Tail using frame-by-frame motion control. ...62
Figure 4.19: Early testing on the KUKA KR 120. .....cccuiiiiiiiiieiiieeieesiteeeresesieeesiesesaeesiaeesbeesabeesssessnbeesnseesnsesansenens 63
Figure 4.20: A and B animation positions mapped against video timing reference and the animatic................. 64
Figure 4.21: A and B camera positions mapped from point cloud scan data. ........cccecveerieeniiiecieeniiecsee e 65
Figure 4.22: Tech vis of shooting space and capturing background elements as point clouds. ........ccccceevuveenunnne 66
Figure 4.23: Blocking passes are translated into Maya camera moves on a point cloud of the miniature set....67
Figure 4.24: Tech vis of cinematographer Brycen Horne blocking each shot on the same set..........ccccevvvvenennne 67
Figure 4.25: Our first attempt at communicating camera moves to the KUKA was through spreadsheets. ....... 68
Figure 4.26: Case Study 1: Jasper: Motion control camera pathway. .......cccceeviiirieiniienieecee e 69
Figure 4.27: The miniature set shoot crew on the 2-day Jasper SNOOT. .......cccccvvevieiriieicieeciee e e 70
Figure 4.28: The animation team working on the Jasper miniature set ShOOt........ccccevvieevciieciiencie e 71
Figure 4.29: An added shot to the production schedule to test a more ambitious, multiple axis camera

FORATION T, .ttt sttt ettt et e e e st e s at e saeesbeesbeenbe e be e besabesabesaeesaeeae 72
Figure 4.30: Tracking markers and lighting references on the Jasper miniature set.......c.ccccceevveerciieivceeniieennene 73
Figure 4.31: Storyboard frame and final animation composited with miniature background............ccccccuvvennen. 74
Figure 4.32: A storyboard frame bash comped with miniature footage and an animation shot using the

point cloud Set SCaN fOr FEEIENCE. .......uii ittt e et e e et e e e e araeeen 75



Figure 4.33: Run cycle tests in the early stages of animation oN Jasper. ......cccccvevieeiiiencieeniee e 76
Figure 4.34: We used a more staccato, 12 fps approach on the wider shots..........ccccvevvieerciiecieencieccee e 76
Figure 4.35: We used a smoother, 24fps approach on the closer, more emotive shots........ccccceeviveveeiiiiennnnne 77

Figure 4.36: Miniature set point cloud scans used as reflective, interactive lighting in the compositing

o] foTol =T PPPRPPPRPPPRN 78
Figure 4.37: Lighting references and tracking markers on the Jasper miniature set.......ccccoccveeveercieeieeniieennens 79
Figure 4.38: The various shoot passes on the Jasper miniature set. Then the first pass composite...........ccu...... 80

Figure 4.39: We worked with RAAF pilot Squadron Leader Jacqueline Killian to give a relatable, authentic

VOICE 10 ThE JASPEI STONY. ittt ettt e ettt e e ettt e e e e abe e e e e taeeeesabeeaeetbeeesesssaeeeasseeaanns 81
Figure 4.40: Production Still from JASPEI. ....ccuuiiiiieie ettt sttt te e s te e st e et e e sabeessaeeenbaeansaeens 82
Figure 4.41: Production still from Case STUAY 1: JASPEI. cc.uiiiiiiriieiieeciee ettt se e s sre et e e saeeebaeenaae e 84
Figure 4.42: Production still from Case STUAY 1: JASPET. cc.uiiiiiiiiiieiiieciee ettt e s sre e st e e e esbaeenaaeeas 85
Figure 5.1: Production Still from Jarli.......c.eeccie ittt e st e st e s e e ebaeenaae s 86
Figure 5.2: Early concept artWork fOr JArli. ..o iiiiiiieec ettt e s be e e sae e ebaeenane s 87
Figure 5.3: Concept artWork from JArli. ......ocuee ittt e s r e e st esaeeebaeenaaeeas 91

Figure 5.4: The Emu features as a theme in Astronomy storytelling from Indigenous cultures across the

AUSTFAlIAN CONTINENT. ..ttt st st sae e bt e be e be et e et e eabesabesabesaeesaeenae 92
Figure 5.5: A story beat from the Jarli SCreenplay. .......coe oot 92
Figure 5.6: Early tests of the Maya—Mimic—KUKA pipeline on @ KUKA KR 10. .....ccceviieriieenieeeieeniieeneeesieeeneneens 93
Figure 5.7: The red camera on the KUKA robot moves through the tracking down the hillside shots. ............... 94
Figure 5.8: Artec Leo scanning a temporary test miniature Set. .........coiiii it 96
Figure 5.9: TeSt MINIature SET SCAN. ... .. i ittt e et e e e e e s r et e e e e e e e nbeeeeeeeeessannnnnees 96
Figure 5.10: Aligning the VIrtual WOIKSPACE. .....cuiiiiiiiiieiiiectee ettt ettt e ste e stte e st e e s be e ebeesabeessaeeebaeensaeens 98
Figure 5.11: The physical and digital models of Star Foot miniature set registration sheet used for CNC

cutting the physical Piece fOr tESTING. ..cccuiiiiiiiie e e 100
Figure 5.12: VFX artist Andres Wanda and the research team using a laser tool to align the camera and

(0] o Yo Y a1 U] « FA O RO ST U T O U TR U PSSR TSRRR 101
Figure 5.13: The first camera moves designed to run on a test set using the Mimic pipeline. ........ccccccevvveennen. 103

Figure 5.14: The UTS Advanced Fabrication Lab team attached the smaller KUKA as a tool set on the larger
KUKA tool head for better reach. ...t 104

Figure 5.15: 105

Figure 5.16: Early character designs fOr JArli. ......iuii ettt 107
Figure 5.17: Bike plane designs by Nathan GepPert........ccuiiiieiiiiiiiieeciee et sba e 108
Figure 5.18: Desert canyon set at the studio in Marrickville, SYdney. ......cccceeviiiviiiiiienieecee e 109
Figure 5.19: MooN SUrface MINIAtUIE SEL. ..icceiiiuieiiieeiieecie ettt e e re e sbe s e ste e e be e e saeeesbaeesabeesabeesabeessaesnsens 109
Figure 5.20: Jarli’s NOUSE INTEIIOI SBE....iiiiiiiiiie i ciie et ete sttt s et e et e e saee e sbaeesaeeesabeesnbeesnbeesasens 110
Figure 5.21: The aircraft hangar and desert tree miniature sets under construction. .........ccceeeeevveerceerireennnen. 111
Figure 5.22: The aircraft hangar miniature sets under CONSTrUCTION........ccceeeiiiiiiiiiiie e 112
Figure 5.23: The hangar exterior Set detail. .......ccociiiiiiiiii e s sbeeeneas 113
Figure 5.24: Maya shot blocking and storyboarding. ........cccecvueeeiiiiieeniiie et 115

Figure 5.25: The canyon set was a narrow fit and would not have been achieved without the two robot
SY S IM. ittt e e e e e e e e e e e e e eeeeaeaeaeeeeeaatataaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaen 116



Figure 5.26: Storyboards by Paul KasSab. ........c.cuiiiiiiiiieiis ittt stee st esiee e seae e tae e aa e st e e sabessbeesaneas 116
Figure 5.27: A frame from cinematography tool Artemis showing camera and lens data.........cccocceeeveeriieennnen. 118
Figure 5.28: Point cloud scans of the desert landscape miniature set pieces with shots blocked in Maya on

the digital versions of the KUKA robot SET UP. .....ccviiiiiiiiiieiieecies et s 119
Figure 5.29: Moon surface miniature set beinNg SCANNE. ......cueeviiiiiiieiiie e 120
Figure 5.30: Moon surface scan camera bBlOCKING. ........eoviiiiieiiiie e sbe e 120
Figure 5.31: Tran Dang tests the double robot set up with motion paths published from Mimic..................... 121
Figure 5.32: Jarli house interior on Day 1 of the miniature set shoot. .......ccccecviiviiiiicce e, 122
Figure 5.33: An aerial view [00king down 0N the deSert. .......cceviiiiiiiiiiie e s 123
Figure 5.34: Mimic operator Louis Pratt and robot technician Tran Dang adapted to become our on-set

JQYOUL TAIM. ...ttt ettt e et e e ettt e e e e tbe e e eeataeeeeasaeeeaabaeeeeassaeeeessaaaeasbaseeassaeesanneanas 124
Figure 5.35: The hilltop set 0N ShOOT day. ....c.cciciiiiiiiiiicie e st s ae e s baeereas 125
Figure 5.36: Turning the desert shots on their side to film looking up at the sky between the canyon walls

aS Jarli flies OVErNEAM. ...c...o ittt ettt ettt sttt st s 126
Figure 5.37: Case Study 2: Jarli: Motion control camera pathWay ........ccccoceeeiiiiiiiiiiiicse e 127
Figure 5.38: The hangar exterior miniature on set with blue screen and a frame from the final film............... 129
Figure 5.39: The hilltop section of the desert canyon set against blue SCreens. ........cccevveevieenceesieesceesseeenn. 130
Figure 5.40: The Jarli flying shots moved fast over an all-digital background, in contrast to the hybrid

PIOTUCTION PrOCESS. ..ceiiiiiieeetiieeeetiee e ettt e e eeette e e eetteeeeeetbeeeeesaeeeeessaaeaebreeaeassaeeeassaaeeassesaaassaeeeasreeas 132
Figure 5.41: Production stills from the Jarli ShOrt. ......cueoviiiiiiic e s 138
Figure 5.42: Production stills from the Jarli ShOrt. ......ceeociiiiiiii e 139
Figure 5.43: Production stills from the Jarli ShOrt. ......c.eeiiiiiiii e s 140
Figure 5.44: Production stills from the Jarli ShOrt. ......c.eoiiiiiiiiiie e e 140
FIUIE EL: JASPEI ZOBLIOPE. .eeiiiiiiiiiiet ettt ettt ettt e e e e e s ettt e e e e e e e s aa bbbt e eaeeesaannsbeeeeeeeeesaanbanaeeaeeesaannns 168

Xi



LIST OF TERMINOLOGY AND ABBREVIATIONS

AACTA
AEAF
CG

Cal

fps

GPU

HDRI

Hybrid Production Style

pre-vis

RAAF

STEM

uTsS

VFX

Australian Academy of Cinema and Television Arts
Australian Effects & Animation Festival

computer-generated

computer-generated imagery

frames per second

graphics processing unit

High Dynamic Range Image. An HDRI is a panoramic digital image that covers the full 360-
degree spherical field of vision and contains a large amount of data (typically 32 bits per pixel

per channel). HDRIs are most often used to emit light into a CG scene.

shorthand for the animation production style central to this research project. Hybrid
production style refers to the compositing of 3D animated characters with footage filmed

using miniature sets.

pre-visualisation

Royal Australian Air Force

science, technology, engineering and mathematics

University of Technology Sydney

visual effects
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