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Abstract

This thesis is situated in the field of digital cultural heritage and uses 3D scanning and printing
as both a method and a provocation to revehétcuratorial process while simultaneously
examining how the technologffects museum practice from the persgtive of the museum
curator. 3D scanning and printing (henceforth 3DSP) has become a keen area of interest
among museum practitioners and resebets. The eveincreasing accessibility of 3D
technology opens up new possibilities for audiences and curatds, with the potential to
establish new structures of practice and engagement. déspite the growing interest in
3DSP, very little is knowabout how integration of 3DSP does and could affect museum

practice and its traditional methods of working.

This thesis will investigate how and why 3DSP is affecting the practices and traditions of the
museum from the perspective of the curator, a membéstaff who is arguably the first and
primary engager with museum objects. The research undertaken fostihiy will focus on

two museums, Museums Sheffield and The British Museum, to provide an account of how
3DSP affects curatorial practice whersifirst introduced and an account of cases where 3DSP

is already in operation.

The reader is first introducet the concept of the 3DSP and its surrounding literature in the
contextual review. The chaptacknowledgeshat 3DSP is relatively new withihng museum
sector and that such a novelty impacts on the breadth and depth of heritage sector literature
on 3D®. The contextual review thus provides a background to museum discourse before
discussing the changing role of the museum curator. The literataneerning 3DSP in the
museum is positioned and examined as a tool for simultanedustyrating andsupportng

the role of the museum and its curators.

With the above arguments in mind, the thesis then moves on to discuss the methods and data
used to emmine 3DSP in the museum. Drawing on curatorial muskased methods
conducted over the past 3 years, this e details the perceived effect of 3DSP on museum
practice and traditions. Daily tasksuch as planning exhibition concepts, accessioning and
object research are reinterpreteds methodsfor this study,with the aim of understanding

not only the role of the museum curatobut also how 3DSP impacts on the practice of

museum curators.



By situating 3DSP at the heart of this study and working prigkexisting 3DSP projects, this
study provides realorld pracice examples of how the integration of 3DSP affects the

museum.

At the centre of this thesisare three discussion chapters which examine the data gathered

from an Acclimatisation Study and @vwcuratorial residencies at Museums Sheffield and The

British Muiseum. The chapters examine the curatorial positionality of 3DSP, where 3DSP sits

with the museum structure and politics, and finally the digital implications of introducing

3DSP into the musen. Across all three chapters there is an attempt to positionRBghin
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current understanding of authenticity and authority.

The first of the discussion chap#e focuses on the curatorial intention and seeks to
understand he perceived role and position of 3DSP in the museum. The chapsenines

how participating curators from Museums Sheffield and The British Museum and their
curatorial departments have respded to 3DSP and howheir curatorial position could

either workwith or against the framework of the museum.

In the second discussion chapter the focus is on where 3DSP objects sit within in the museum.
The chapter reveakhe changes, frustrations and egahments 3DSP has brought to curatorial
practice and makes conapisonswith alternative replicas, which have formed part of
museum practice for decades. The material and immaterial properties of 3DSP museum
objects are discussed in the chapter and apptetiow curators believéhis impactson the

} i §[e < veuthdgnticity and authority.

In the final discussion chapter, the focus is on the digital challenges and benefits of
introducing 3DSP into the practices of the museum. The chapter exploreschmtors
responded to the introduction of 3DSP and furthers dsstons from the first chapter. Within

this chapter are examinations of how 3DSP affects copyright law, debates concerning how to

treat data points added by the scanning software, and dataasje concerns.

The conclusiongletailed in this thesisrevealcomplex and shiftingpercepionson the role
V. %}e]3]}v }( 1 "W A]8Z]v 8Z wupe pu 3Z § ]e Jvd Eo]vl A]s8Z s:

traditions. Preconceptions exist about the use of theliea and its potential frustration of



upde pue[ } i Sef iqtpas wdl as the transformations of digital objects and their use

beyond the collection.



Acknowledgements

This thesigledicated toAnne Chalmers faencouragingne to bea better person each and

every day. Thank you, you are truly inspirihgm so proud to be your daughter.

Undertaking this PhD has allowed me to meet and be supported by so many people. | would
firstly like to thankmy supengory team especiallyBedky Shawfor supporting and
encouraging me throughout my PhD journeyou have shaped me into a better researcher

and | am so honoured to have been supervised by you.

| would liketo thank the wonderful curatorial teams at Museums Sheffield dine British
Museums who supported the practice elements of my research. Thank you for letting me
inhabit your stores and 3D scan so mayects fromyour beautiful collections. | would like

to thankparticularlyDaniel Pett and Clare Starkie: Daniel Pett for lgttime work with him at

The British Museum and making my time there unforgettable; and Clare Starkie who gave me
the opportunity to ce p&E 8§ Z~S}E] « }( SZ «SWwhilg at' WijseumA}E] -
Sheffield | would alsolike tothankmy wonderful curatoial participants for without all your

help and support this document and the journey behind it would not have been possible.

Thank you, Carolyn Gibbisdor pushng me to a Phandthankyoufor sticking me with me
through this PhDYour friendship haveen invaluable.

| would also like to acknowledge the financial support | have received from Sheffield Hallam
University and The Heritage Consortiuvdithout this support, this project would not have
been possible.Thank you to everyonat the Cultural, @mmunication and Computing
Research Institutand everyone at The Heritag®onsortium foisupporting the many funding

requests | submitted over the course of the past three years.

| would like to thank my amazing grandparents Elizabeth Knowlson and Ressor James
Knowlson for proof reading the thesis. | really enjoyed the time we spent together and will
treasure these memories foreveYou are both inspirations and role nedg | hope tomake

you proud as | embark on the nestage of my academic canee



| wouldalsolike to thank my friends and familyl offer a huge thank you to my mother Anne,
stepfather Bally, younger brother Richard and grandpar#fatierie, Eric, Elizabeth and James

for your endless encouragementhank youfor especially fomo§ <I]JvP ZZ}A ] 82 WZ
goin?[X /S Z -« v o}vP ( A C @& wmekas@livpy@Eeentidagured.Thanks

also to Caroline Claissand Roxanne ditao for being constant friensland companiors

throughout our PhD journesandto my partner Tom Eattey for listeningto me through the

hard bits and celebrating the triumphs.

Thank you all for joining me on this journey your encouragements and laughs have been

invaluable.

Finally, 1 would like to thank my examination team Dr Jenny Kidd, Dr Kattgrtipaind Dr
Penny McCarthy. Thank you to taking the time to comment and feddbachis thesis, but
more importantly thank you for providing me with a positive and insightful viva experience.

It was a lovely way to conclude three and a half years of fandf.



Table of Contents

Candidate DECIAIALION. ..........evi ittt 2
AADSITACT ...ttt e n e 3

F o [0 11T/ [=To [ [T 4 1= o LR 6
LISt Of FIQUIES. ...ttt e et e e e e et e e e e e e e e e e e e e neeeaaeas 12
LISt Of TADIES ...t e e e e e e r e e e e e e 14
I 1 To 18 ot o] o IR PP P PP EEPPR PP 16
1. ARESEAICH CONTEXL.....eiiiiiiiiieiitie ettt ettt e s e e s e e e e e e e aainneeeaa 17
1.2Research AIms and ODJECHIVES.........uuuuuiiiiiiiiiiiiiieeee e e e e 19
0 1 TP PPRRR 19
1.22 ODJECHIVES. ...eeeteeeiiittei ettt e ekttt e e e e et e e e e s et e e e e e e e b e e e e e e e e e nbr e e e e e e e e aaan 19

1.3 TRESIS SIUCHUIE. ......eeeiiiiei it e et e e e s e e e e e s e r e e e e e e e aannes 20
2. 3DSP in Conteand Practice: A Contextual REVIEW.............oiciiriiiieiiiiiiiiee e 23
2.1 INTFOTUCTION. ...tttk e e et e e s b e e e e e st e e e e e anbn e e e anneeeeaa 23
2.2 An Oveview Of Heritage DISCOUISE......uuuiiiiiiiiiiiiiieiieer ettt e e 23
2.21 TNE IMUSEUIMY. ...ttt ettt e ettt e e et e e e e st e e e e s e e e e b e e e e 24
2.22 The CUratorial ROIB..........ooi e 27

2.3 REPEAS IN ThE MUSEBUMIL.......uiiiiiiiiiiiee e e e e e e e e 29
2.31 The replica vs Authority and AuthentiCity.................oooiii e, 31

2.4 3DSP iN the MUSEUM.......uiiiiiiiiie ettt e et e st e e e anne s 33
2.41 3D Printing ifNE MUSEUIML......uueeeiiueiietiriiereeiiereeerrereerrereeeeeeeaaeeaaeeessesssaansaaaaaasssnnsnnnes 34
2.42 3D scanning iN the MUSEUIM...........eiiiiiiiiiiieeeee e e s e e e e e ennnees 35

2.5 SUIMIMABIY..ceeieiieet ettt e e e e et ettt e et e e e e e e e aaeeeaaeaeaanns 37

G T 1 T 1 o o 39
G0 A [ (0T [T 1o PP PPPPPPRRPP 39
o2 APPIOACKL. .. ettt a e e e e e e e e e e e e e e e e e 39
3.21Making EXNIDIONS.........uuiiiiiiiiiieeeee e 44

3.3 Site SEIECHAN. .....eeiiiiiiiiiieiiie e e e nnnnneeeee e D)

I G 3 o Tox 11 ] o FO PP PP UP PRSPPI 45
IR YO0 (=3 O o] | [T i[o ] PSP PRPT PP 45
3.33 EXperience With SDSP.......ooo i 45
3.34 Willingness to work amtntribute to the project.......cccccccvvveeeeieeennnn 45



3.4 Choosing the Museums for This StUAY............coooi oo 45

3.5 Researching in the MUSEUIM.........ccccciiiiiiiiiiiriire e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eannd 48
3.51 Phase On€ACCIMAtISAtION STUY.........cooiiurriiiieeir e 48
3.52 Data Collections MethOAS. ........cuuviiiiieeieiee e 49
353 DAta ANAIYSIS....cce e e e e e e e e e e e ———— 49
3.54 Phase Two arffthree. t The RESIAENCIES..........vvviiiiiiiiiiiie e 50
.55 DAtA ANAIYSIS. ... ittt aas 51

38 SUIMIMABIY...ceieiiietiie it e e e e e e e e et e et e e e e e e e e aeaaeeeeeeeens 52

4. Research Strategies and DaHIETONS..........cooiiiiiiiiieii e 53

o Lo (oTo U Lot i o] o O PO PTP T PPPPPPPPPP 53

4.2 RESEAICN SHEQIES ... .o c ittt e e e e e e e e e et e e aaaaeaaaaaaaeeeeeesaeaassaasaaasnsnnnannennee 53
4,21 DIary WIEING.....coo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s s e asaaaaaas B4
A | IS Yo T o 11 T S 7
V= 1| o H PP PPPPPP P 62

4.3 The AcClmatiSatioN STULY...........ceiiiiiiiiiiiiee e e e e e 62
4.31 WRNAL IS the DAASEL........veieeiiiiiie ettt a s 62
4.32 The Acclimatisation Study: Initial RefleCtioNS..........ccccciiiiiiiiiiiieeeeeeee e 63

4.4 The Museums Sheffield RESIAENCY...........uuviiiiiiiiiieiiee e 64
4.41 WhAt IS the DAtASEL.......eeiiiiiiiiiiiiiiee et e s 64
4.42 The Maeums Sheffield Residency: Initial RefleCtions............ccccvvviveeiiiiciiiiieieens 66
4.43 Stories from the East: The GriCe IVOIES. ......ccccuuiiiiiiiiieiiiie et 69

4.5 The British MUSEUM RESIAENICY. ......uuuiiiiiiiiiiiiiiiiee e 69
4.51 What IS the DataSeL?..........cuueiiiiiiiiiiiiiie ettt e e r e e e e e ananes 69
4.52 The British Museum Residency: Initial Reflections.............ccccccovvviiivieiiiiiciiieneeen 2
4.53 AN ODJECT IN TrANSIIQN . .....eeeiiieieeiiei e e e eeeas 73
4.54 Frustrating the LIN@Ar..........ooiiiiiiiiiie e eeeeeeeeeeeeeeeeeeeeaeeaaaaaaaee e A

2.0 SUIMIMIATY. ..o eeeeetttt oo e e ettt ettt e oo e e et et et ettt b oo e e e e et e eeee bt baeeaeeeaaaeeeeesnbbbaaaaeeeaaeaeennnes 74

5.The Curatorial Intention: The Role and Position of 3DSP in the Museum..................c......... 76

oI A [ a0 To [ Tox 1o o PSP PP PRPUPRPTPPPPPPRPTPRPPIY 4 o

5.2 TheCUratorial POSITION. .........coiiiiiiiiii et e e e e e e e 76
5.21 MUSEUMS SNEFfIEIH.......oeeiiieeei e 77
5.22 The BritiSN MUSEUML.......oiiiiiice et e e e e 77

5.3 POSItIONAlIty iN PraCtiCe........oii ittt e e e e e e e e e e e e e e e e e e e e s e e e s eae e annnes 78



5.31Transitioning Through SPACES.........coiiiiiiiei i 87

5.4 Shifting PeISPECIIVES........coi oo e e e e e e e e e e e e e e e e e e e s ee e s s ananed 38
5.5 Frustrating the INSHIULION. .........cooiiiiiiie e 95
5.6 TNE DLLY CUALOL. ....eeeiiiiiiiiiieii ettt e e e e et e e e e e s r e e e e e e asnrn e e e e e e aannes 100
5.7 CONCIUSION. ...ttt ettt e e e et e e e e e e aibeeeeaas 102

. 3DSP Objecthood and Curatorial PractiCe............ooooeiiiiiiiiiiii e 104
6.1 INTTOTUCTION ....eeeeiieie ettt ettt e e e e et e e sabe e e e e anbne e e 104
6.2 Authenticity authority and the repliCa...........cccccciiiiiiiiiiiie e, 104
6.3 Playing With COlIECHIOMNS.........euiiiiiiiiiiii e e e 110
B.ANEW INSIGNTS ...t e e e e e s s r e e e e e e e e e e e e e annnees 118
6.5 Object Relationships and LifehQQd.............ouevieiiiiiiiiii s 122

6.51 AN ODJECE PUIQALOLY......uuuuuiiriiiiiiiiriiiieireieeeee et eeeteaeeeeeeaaaaeesaassaassassasseesnssansrrseereenees 125
6.6 CONCIUSION. ....coiiiiiiieeit ettt e e e e e e ekt e e e e st e e e anbeeeeaas 127

. Museum and ThBigital: 3DSP its Challenges and Affordances...........cccocvvvveeeeeeeeeeeeenennn. 129
4% N [ g1 0T [ BT 1o APPSR PPP P PPPPPPPPPP 129
T2 FAISEIALAL. .....ceiiiiiiitieii et e e e e e e a e 129
T3 POWEL PIAYS.....coo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 135
7.4 Copyright and Intellectual Property........cvviiiiiii e 137
7.5 Metadata and SEOTAQE ... ..uuuieiieeieeeeeeeeee e 140

7.51 CONSIAEIING STOTAUE ... i ueeeeieeee ettt e e e e e e e e s s r e e e e e s anbrrneeeeeeans 143
7.52 Struggling With INfraStrUCTUIE. ........c..viiiiiiee e 146
7.6 CONCIUSION. ...ttt et e et e e et e e ek e e e e e e e anbeeeeaa 147

.ConclusionCatributioNS AN lIMITALIONS . .....civ et e e e 149
8. L INETOTUCTION.. ...ttt ettt e e e e e e e e e e e s e e e e e e e snnrn e e e e e eenns 149
8.2 CONMIIDULIONS. ... e 150

8.21 The integration Of 3DSP.......coi i 150
8.22Curatorial understaging 0f BDSP...........cuuiiiiiiiiiiiee e 151
8.23 Developing curatorial practice through the use 3DSP..........cccccvivviiiiii. 151
8.3 SumMmary Of CONCIUSIQNS.........uuuuiiiii e e e e e e e e e e e e e ee e e e eeeeees 153
8.4 LIMILATIONS ...ttt ettt e e e ekttt e e e e e e bbb e e e e e e e e bbb e e e e e e e e e nnnne s 155
8.5 RECOMMENUEBINS. ......cciiiiiieiiitiie ettt ettt et e e et e e st e e ees 156

10



LS [T =1 107 158

Appendix A: The Acclimatisation StUGY...........cooveriii i 171
Y o] 01T 0o 13 N 171
Y o] 01T T DL TP P PP PPPPPPPRPPP 173

Appendix B: The Museum Sheffield RESIAENCY..........cooviiiiiiiiiiiiieeiiee e 175
Y o] 01T 0o 13 = 1 175
Y o] 01T a0 1D = 77 177

Appendix C: The British Museum ReSIAENCY............cooooiiiiiiiii e 179
Y o] 01T o b O3 AP PP PPPR R PPPPPPPPPPP 179
Y o] 0= 0 b O3 PP P PP PPPPPPPRPPP 181

11



List of Figures

Figure 1 A visualisation of the fields of stekplored in the contextual review.......................... 22
Figure 2 lllustration of this studies research deSign............cccuvveveieiiiniiiiiiee e 43
Figure 3 An example diary page from the Acclimatisation Study.............ccccceeeiiiiiieieeeinnnnee. 56
Figure 4 An example diary page from The British Museum Residency...........cccccccvvviivrnnnen. 56
Figure 5 An example diary page from the Museums Sheffield Residency.............ccccveeeeenne 57
Figure 6 Image of the Museums Sheffield Curatorial Interventions..............cccccooeviveiiiinnnnns 65
Figure 7 Example of the Accessioning task completed by Clate...........cccvvveeeeevieiiiniiinnnnnn.n. 68
Figure 8 Image of the "CUratOBIIX...........oooii i er e e e e e e e e e e e e e e e e e e e e e e e 70
Figure 9 A close up of Martha's exhibition CONCEPL...........oooooiiiiii i 79
&IPuUE i 0} HU% }( > JPZ vv [s.EZ]).)S]}Vv.. . tv... %S 79
Figure 11 A combination of all the flow chart curatorial intervention responses from The British
LG E=Y T PP PPPPPPPP 82
Figure 12 A close up of Alister's exhibition CONCEPL...........ooooiiiiii i 83
Figure 13 An example diary page from The AcClimatiSa&tiody...............ccccuvrrreeeiriiiiiieeeeenninnns 85
Figure 14 Aimage of theexf} ]8]}v — v K i & ]Jv dE ve]3]}v[ *Z}Av § §Z
CONTEIENCE 20L8...... et e e et e e e e st e e e e e e r et e e e e e reaeeaas 86
Figure 15 Diary pages WIitten DY JULAL..........ccuviiiiiiiiiiie e 87
Figure 16 A photograph of the 3D printed detail from 'S®ffem the East..............cccccvveeeennnes 89
Figure 17 A photograph of the enlarged 3D printed fish and iNSECLS..........cccceeeiiiiiiiiieeeennnd 89
Figure 18 An illustration showing how the labels were changed foieStivom the East: The Grice
(17 (=T SO PPPPRP PP 91
Fgure 19 Martha's response to the object label curatorial interventian............cccevvveeieenenn... 92
Figure 20 Clara's response to the object label curatorial intervention...............ccccccvvvieeeeneeee. 92
Figure 21 An example diary page from The British Museum Residency...............ccceeeecnnenes 94
Figure 22 Martha's acCesSSION RECOIM...........uuuiiiiiiiiiiiieiiei ettt 96
Figure 23 A drawing by Julia exploring the role of 3DSP in the museum............ccccccccveeeen.. 98
Figure 24 Naomi watches me 3D scan the Cornell Cael Bell.Caver...........cccoovviiiiinennnn 101
Figure 25 Leighanne 3D scanning an antler DANE..............cccvvivieeiiiiiiiieiee e 101
Figure 26 A close up of Alister's exhibition concept showing how he would use 3DSP....... 106

Figure 27 An extract from my Museums Sheffield diary showing musing about the autlyesfticit
1 I 1] TSRS 107
Figure 28 A 3D scan of Thezira head with multiple interpretation points................cccccceunnnee 109

, E]E P


file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310658
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310659
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310660
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310661
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310662
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310663
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310664
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310665
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310666
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310667
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310668
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310668
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310669
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310670
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310671
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310671
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310672
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310673
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310674
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310675
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310675
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310676
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310677
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310678
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310680
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310681
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310682
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310683
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310684
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310684
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310685

Fgure 29 An example diary page showing my musings over curatorial. play.............ccc.c...... 112

Figure 30 A photograph shawg a curatorial desk in progress from the exhibition 'Frustrating the

I T PP PP 115
Figure 31 A photogrdpshowing the 'archive' from the exhibition 'Frustrating the Linear.......116
Figure 32 A photograph showi@are smelling a 3D printed Brorage POL..............cccevveeennne 117
Figure 33 A photograph of the enlarged 3D prdhplaques for the handling section of 'Stories from
LA = ] SO PP PP PPPPPPRPP 119
Figure 34 A screenshot of the uploaded 3Bnsof the Ringlemere Cup...........ccccveeeiiiiinennen. 121
Figure 35 A photograph of Luadid his 3D printed hands............cccccvveeiiiiiiiiie e 124

Figure 36 3D scan of a bronage burial pot without a fusion applied to the holes in the pots surface

Figure 37 3D scan of a bronage burial pot with a fusion applied tbe holes in the pots surfad80
Figure38 A example diary page from The British Museum Residency where | explore the concepts of
FAISE DALA. ... .eeeeiiiiieee itttk e e e e e 131
Figure 39 An illustratioshowing the false and missing data on The Gayederson Cat............ 132

Figure 40 An illustration showing hdtve museum object changes as it moves though the 3DSP

00 =31 U 133
Figure 41 A 3D scan of the Corv@del Bell Cover with texture..........ccccevvviiiiiiiene i 134
Figure 42 A 3D scan of the Corv@dlel Bell Cover without texture.............cccveeviiiieiiiiinennne, 134
Figure 43 A close up of the CarBtela With SPECUIAIItY............oovuiiiiiiiiiiiie e 135
Figure 44 An example diary page from The British Museuml€ReEy............cccccoviiviieiieennnnnee. 139
Figure 45 Alpotograph of the exhibition 'Frustrating the Linear’............cccccooiiiiinieeeniniinnn. 146

13


file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310686
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310687
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310687
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310688
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310689
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310690
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310690
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310691
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310693
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310693
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310694
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310695
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310695
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310697
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310697
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310698
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310699
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310700
file:///C:/Users/Amelia%20Knowlson/Documents/PhD/Third%20Draft/Third%20Draft..docx%23_Toc20310701

List of Tables

Table 1 List of Completed 3D SCANS........cceeeeeeieieei e e e e e e e e e e e e aaaaaaaaaeeens
Table 2 Curatorial Response to assigning Creative Commons License to 3DSP.abjects....140

Table 3 List of key metadata needed for accessioning 3DSP 0ObjectS.........c.cccvvveeeeeiininee 143

14



Z v C 8Y e}u SZ]JvP }usS S$Z uj}an@ke Senzewof dbéiRgcompared to
other scanned objects (from Egyptian and Roman worlds), brings out a sense curatorial

insecurity X ~E ] o TtHeoBtitish Museum).

15



1. Introduction

| sit at the @sk of my first curatorial jobnlifront of me is the layout for the next exhibition, a

list of object inquiries and a couple of accession forms. As | settle into a typical day as a
curatorial assistantthe museumdirector walks into the office, approaches my desk and

states Xou know about computersRt up a 3D printing projedor whichwe can probably

P 3 (uv JVP[X / B uu €& v} JvP A]sz Jv (e /E % E/ dv]JA }v uC
howtoworktheda8 edndZAZ § ] 1 % E]JvS]VvPM]

This day was the start of my research journey into how 3D scanning and paffects the
practices of the museum. While the project was a succt#smks to acollaboration with
Google Cultual Institute, | realisedhat 3D printing had become a new buzz word in the
cultural sector andhat museums across the country were working on their own 3D scanning

and printing projectgor which there washe prospect of securing funding.

| became inteested in how the integratin of 3D scanning and printing would impact on the
practices of curatorand their behaviour. | begato see how 3D scanning and printing was
more than the next technological fad. It had potential applications beyond excitingracebs
and could in fact, be used to help support the museurfeore functions of object research,

audience engagement arttle conservatiornof artefacts

| began using 3D scanning and printing as a research method. The more | learnt about the
technology ad its capacitythe more Isaw the potential benefits of using the technology in
the museum Yet, at the same timel could also see the challengt#sat 3D scanning and

printing couldpose to boththe practices of curators and those engaging with it.

InS} C[* upe }@hBrbnneent, specialist curatorial knowledge and the roles associated
with that knowledge are threatened by cuts to cultural funditige rise of digital and online
collections, broader interpretational perspectives (Caines 2@n#)anarrative that favours
audience engagement (see Weaver 2019). As gihehrole of the curator is changing order

to complywith the expectations and demands of museum audiences and stakeholdeys.
Miller (2012) argueghe days of the specialist mugen curator may be over but does not

pay to overlook the importance of specialist curatorial knowledge.
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From a personal perspective | am frustrated by the lackugiport fromindustry for the
curatorial role. Yet at the same time | am curious about Hbe introduction of new
technology can support curatorial practice, particularly in regional and indepenmdaseums

Az} Z A « v3Z &E]e }(8Z Z}]13 CluE- o pPE 3}E]

This thesis is the next step of my journeyesearching how 3D scanning and pirigtimpacts

on the practice of the museum. Within this thesisseek to understand how the technology
impacts onthe museum from the perspective of the curator. | am trying to understand how
curators, who are arguably the primary interpreters of objegisrceive the impact this
technology has on the museummbedded within this question are potential frustrations of
traditional practiceand power as well as positive developments towards object engagement

and research.

1.1 Research Context.
The proliferaton of technologies within t cultural heritage sector has long been

documented, (Keene 2006, Cameron and Kenderdine 28biith Bautista, 2013jrom
conservation to audience engagement, to reseandt the relationship between museums
and technology hasot always beeran easyone. As Janes (1997) writehe museum of the
future must ke planned yet flexible, differentiateglet integrated and use technologwhile
allowing respect for objects. Alhe heart ofthe use oftechnology within the museum is the
need to reconcile what herge professionals have always considered as oppmoéi@nes
1997). Here, histories of traditional practice and the role of preserving objects for further

generations are being challenged by the need to innovate.

The use of B scanning and printing imé museum (3DSP) presents a challenge that plays
directly into the above paradox asor the firsttime, museums and their curators have the
opportunity to replicaterapidly objectswithin the museum. Such a notion has tpetential

to challenge the veryature of the museumfor a large amount of time and effois spent on
ensuringthat the objects included in their collection are neither replicas forgeries (Hien
2000). Here, the dilemm#hat museum professionals fage clear by using 3DSP to creat
replica museum objects, the museum can enhance its object handlingtaralidience
engagement offering. Yeat the same timereplicating the museum object can be seen as
challenging the very idea of an authentic museahject. This challenge is nobnfined to

the act of copying museum objects but is centered around how 3D digital content is
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interpreted and disseminated. Digital objects can be manipulated and augmented in ways
that a physical object cannot, potentialgnabling the democratisation dferitage and

shifting authority away from the museum.

To date 3DSP has already been of great interest to muse{Madello A, Rossi V 201%plima

et al. 2016 but its potential andits impact have yet to be fully realised. Museums and
heritage professinals are using 3DSP to support audience engagement (Stephens 2013,
2013b) visitor experience, collectiohsnanagement, education and outreach work.
Interactive exhibitions (The Science Museum 20dd)ynloadable models (Sketchfab 2015),
and audience worksips (The British Museum 2014), all seek to engage audiences through
the applications of 3D technologyet there is littleealunderstanding of how the technology

affects the museum and the practiof museum professionals.

3DSP has opened up new ways fouseums to engag&ith audiences (see The British
Museum 2013) and conduct objebased research (see Wachowiak and Karas 2009 and
Bandeira et al 2013). Nevertheless, integrating 3DSP technolagiesay that complements,
enriches and supports the praces of the museum remains an emerging field of research
that raises concerns for museum professionals wanting to engage with 3DSP technology.
Furthermore, there is no academic or practicesed resarch that details how museum
curators cope with their enmging role of integrating and using 3DSP technology within their

practice.

In fact, there is very little academic literature that examines how 3DSP could and does affect
the practices and traditiom of the museum and its curators. As | further detail e t
contextual review, the majority of the literature on 3DSP in the museum is process based,
(see Friess 2010 for an example of how 3DSP is described and evaluated in the museum
setting) documentinghe stages in achieving accurate scientific 3D scanswdain be used

to support objectbased research. The literature ignores the impthett engagingwith this
technology has on museum practice and its curators, a key concern that needs addressing
given that the curator is the first and primary person to eggavithanobjectwhenit comes

into the museum (Dudley 2009).
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It is essential, thento understand how museum curators respond and perceive the
integration of 3DSP into their practice, if we aceltetter understand the potential of digital

technologieswithin cultural heritage and museum practiciesgeneral

In order to answer the research question mentioned ahake following aims and objectives

were pursued.

1.2Research Aims and Obijectives

The research questidior thisthesis is:

How 3D scanningnd printing affects museum practice and tradition, as expressed through

curatorial practice?

1.21 Aims

Aim 1.To understand the motivations and barriers surrounding the integration of 3mM&P

the museum environment
Aim 2.To explore how curators, peeive the physical and immaterial properties of 3DSP

Am3.d} A %0}E Z}A HUE S}Ee*[ %o E %3]}ve }( u IJvP v pe]vP i

of the print and the understanding of the origiretefact in the museum

Aim4X d} « ES3 ]Jv Z}A upsEndih@ang responses to 3DP may be framed by

and affect the regional national and international museum context

Aim 5.Toenablecuratorsto reflect on their role and the impact th&DSP hsaon their

individual way of curating their collection

1.22 Obgctives

% To drawon literature from curation, museology and SBtechnologyn order toform
an account of where 38 processes sit in relation to audience, practice and policy.

% To establish residencies with different museumsthat were already dealing wii
3DF andthat had different scales, curatorial structures, relationships to polétg.

% To cevise and undertake a series of experimenta¢thods with curators using
existing curatorial processes to capture directly the relationship between original
object, scan and 3D print

¥, To explore the use of exhibition making as a research strategy.
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¥ To generate a series of artefacts and documented experiments that articulate the

relationship betweerthe curator andthe artefact

1.3 Thesis Structure

There aresightchapters in this thesis, includind@ [/v3E} p §]1}v[ AZ] Z AE]§« 3} v
the reader to the context in which 3DSP exists within the musandthe role of the curator

and the structures of the thesis.h ]+ $Z Z }v3§ /A §p whicl efaniAds the

contextual frameworks in which 3D8Kists before exyloringthe literature, both practical

and academicdiscussingBDSP in the museum. For tipairposes ofclarity, the literature
surrounding 3D scanning and printingstieeen separated as théyave developed in different

museum environments.

Chi v o0 & 8Z ZD S8z} [ v Z § Z (o S8]}ve[X dzZ C « E]
gualitative practicebased research and document the three phases of research. The
chapters describe, in detail, the nteids | have used and the rationale behind my choices.

Ch3 documents the curatorial practice approach of each phase antidélscribsthe scope

and form ofdata collected. CH is a predominately visual chapter with images of the 3D scans,
completedcuraf E] o Jvd EA vi]}ve (E}u Z pE S}EUattentiddZ P& S
must be drawn to the fact thahe Practical Submissiaccompanies the thesend isa visual

record of all the work completed. It is referred to throughout this thesis andighbe read

in conjunction with the research. The practibased submission provides an additional

personal narrative that supports the thesis and givestertito the work produced.

The lastthree chapters in this thesisxamine and discudkhe data andexplore how 3DSP
affects curatorial practice. Ch is the first of the discussion chapters and examines the
positionality of participating curators fronacross Museums Sheffield and The British
Museum. It critically examines how curators perceive and msB8DSP within the museum

and the effect this has on the way they curate with the technology.

Ch6 is an examination of the frustrations, challengesl @mrichments 3DSP could bring to
curatorial practice. It examines the notions of play and curatongleeimentations, and

investigates how 3DSP sits within the policies and structures of the museum.
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Ch7 is the final discussion chapter and examines téwhnological aspects of using 3DSP
within the museum, including its challengasd its benefits. It eamines how the museum

and its curators wish to store and document 3DSP content and the intellectual property rights
associated with sharing and dissenting 3DSP museum contemespiteCh.5 6 and 7 being
distinctly different discussiaconcepts suchsthe perceived authenticity of the objects and

curatorial engagement run throughout all three chapters.

Ch8 is the final chapter and documents the ctusion, contributions and limitations of this
thesis. It concludes the arguments and findings of thests linking them to the aims and
objectives mentioned at the start of this chapter. Here the limitations of this research and
contributions this thesisrings to knowledge are discussed alongside possibilities for future

research.
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Broad encompassing, objects, identity,
Object studies is a large field of ethics, interpretation, digital, history, Predominantly process based with

study drawing influence from politics and practice to name a few a focus on showing the stages required
sensory interaction, to produce the 3D objects

materiality, history,

experience, identity y
and engagement. \

___ 3DSP and archaeology

A field of study beyond the realms of the
museum. Key authors include Jenny Kidd,

Areti Galani, Chiel van den Akker, Susan Legene,
Fiona Cameron and Sarah Kenderdine.

Digital Heritage

Object Studies

Museum Literature

Replicas have played
a key part in the
development of the \
museum, however w:m

majority of the literature )
focuses on the historical [ T~

replica. /

Explorations into the

Rey . management of
0l) e 4P |arge 3D datasets

How objects are curated is a key

aspect of museum studies with

authors such as Sandra Dudley .
exploring the properties, experiences Curation
and interpretation of museum objects

3DSP Literature

N

Engineering, Medicine,
Manufacturing, Design,
Dentistry, Construction,
Computer Science to
name a few

The literature surrounding
curation tends to focus on
contemporary arts. See

Audience Studies

Audience Studies in the context of

Jean Paul Martinon the museum are generally framed Commercial Companies and Researchers
around audience experiences and working with Museums and 3DSP technology
learning. Seminal authors include 3DSP and audiences - Smithsonian 3DX
John Falk and Linda Direking - The British Museum

- The Natural History Museum
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2.3D0SP Iin Context and Practice: A Contextual Review

2.1Introduction

In this chapterl outline relevant and key discussiosgrrounding3DSP in the museum. |
attempt to highlight gaps imcademicknowledge through a detailed analysis and review of
academic,museum and industry literature omhe use of 3DSP inthe museum. It is
acknowledged that 3DSP is relatiw new within the museum fld and as a resultthe
literature has not yet fully emerged or become grounded within the domain of museum
There are therefore,areas detailed below where little or no academic literature hasyet

emerged.

I will first discuss the emergence of thleuseum from its conception to the role and
significancehat it plays in the construction of heritage today. This literatis thenfollowed

by an examination of the role of museum cura@vho are, arguably key instigatos in the
value, judgements andgnificance assigned to museum objects. | will then discuss the role of
replicas in the museuntefore reviewing the availtde literature on 33canning and printing

and how this technology is being used in the museum. It is important to mention that each
section will not discuss the entirety of each subject outlined but focus on how 3DSP engages
with these issues. That saidach section will attempt to position each subject and 3DSP
within the context of the museuntigure 1 is a visualisation of the €islof study explored in

the contextual review and how they relate tme arother. The illustration shows how fields

of study overlap and form subject specialitieBhese are showon the illustration with a brief

account of the field and key subject autlsor

2.2 An Overview of Heritage Discourse

dZ § Gu [, ]38 P [ ]+ «Cv}vicatigruof thd st (K@Ed PO11}. represents

manifestations of memory, objecthood, materiality and intangible culture. Yet, while history

and heritage may bmterlinked, it is important todistinguish between thepespecially within

the context of the museum. As Lowenthal (1998) arghesitage is demonstrated in ways

completelydifferent from history There is a practice to heritage, established through afts
Juupv]3Cl[e JvE VP] 0o Z ]S P }E v ]v ]JA] pu o[* % E+}v o E o

of heritage cannot then be meased by critical or scientific tests but by its current and

personal potency.
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Heritage as a discourse began during the 198@#h increased critical engagement

poul]v S]JvP Jv > p&E : v "ulsSZ[e , €]S P u v]( *8} ~Tiite v §
Associationof Critical Heritage Studies (ACHS). Yet heritage @mncept is not a neatly
defined construct with leading museum resedners and practitioners debating whether
heritage and as a consequencéhe museum should remain true to its traditional practices
or evolve with current discourses. Contemporary practitioners such as Harrison argue that
heritage is a creative engagemewnith the past (2013) giving the impression that heritage

E]eSe v ZZ]*S}E] o0 S § | ee] 0 3§ZE}fudrza perdenal vP P u
perspectivesuch a definition does not take into account the changes heritage items (objects,
intangible acs, buildings, et§ go throughThis is a point which sipported by Smith (2010)
who argues that heritage is not only a physitahg but more aof process e.g. an act of

communication and meaning making.

This communication and meaning making is sisough therise ofdigital technology in the
museum whichseems to aligmaturallywith notions of ACHS in thdisiuses have eoe to
support the creation of audience ledontent, (Lang, et al 2006) increased access to
collections and the&lemocratisation of heritageo namebut a few. Embedded technology
along with 3DSPs also being used to support personalisation within thetage sector (Not,
et al. 2017) enabling audiences not ortygain access to multiple layers of content fago

to do so in a way that is meaningful to them.

The rise of digital heritage has certainly been a factor in the changing role of museums
(Caneron and Kenderdine 2010, Benardou et al. 2018). Audiences have come to expect
digital media within the museursetting Online digital imagey not only actsasa point of
reference to those in the know beeks tancrease access teeritagefor those wto cannot
travel to the museumThis moves theanuseum beyond ta building andbrings itinto the

homes, schoolsral communitieof the widerpublic as a means of generating greater access.

2.21The Museum

Although the museum ando a certain extentheritage as a whole is undergoing a new wave
of critical engagement, especiallyith regard to digital cultural heritagehis is not a new
phenomenon. Since its conception, the museum has been at the centre of heritage

construction asocial and politica 13 (JE& [ *Z %]vP v }veSEMN S]VP }uCE
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of the past andour experiences of heritage. The museum has long been seen by the
Z]l]vs oo SH O V %0 ]S @ranjgeiE@ 997} |©]sdretd 2014k a tool for social
improvement andasa civilising discipline (Miller and Yudice 2002) from the Education for All

& }(i6iT &} hE ~ K[+ t}E0 , E]§ P X

Today, themuseum ] v ]Jve§]SusS]}v 82§ Z » € Z& PE]P}FVv Tiioe
acollectionof artefacts  documents, digital works and other objects

of artistic, cultural, historical, orscientificimportance (Alexander and Alexander 2008) and its
conception (Hien 2000), changing role (Anderson (2004), objecthood (Dudley 2010) and
context (Carbonell 2004@ve long been documented. Yet, as thésds revealthe museum

is not an isolated phenomenort sits at the very heart of heritage construction aras a

result, operates within a deeply political (Luke 2003), social (Falk and Dierking 1992) and

envirormental sphere (Giebelhausen 2003).

As Wtcomb (2003) argueshe last ten years or so have centred on a heated debate between
those who assert that the museum needs to change and those who maintain it should defend
its traditional practice, a debate thatals come to be known as Authoritative itHage
Discourse vs Critical Heritage Studies (Smith 2010). This debate is the result of the profound
changes to museum culture (Miles and Zavala 1994). Museum founders saw the museum as
a glorification and reificatio of genteel notions of civilisation @ddler 1987), whereas today
museums are seen as settings for the social life of things (Henning 2006), experience (Miles
and Zavala 1994) arttle fosteringof social identity (Macdonald and Fyfe 1998) to naoug

a few of its many new characteristics. Sualbroad definition of what heritage is and can be

makes it difficult for a concise definition to be conceptualised.

As a result, few texts address what the museum actually is and its significance within a global
environmental and sociedl conceptperhaps out of fear of generalisation or simply that the
museological field has become so encompastiagthe taskhas become almost impossible.

On the back of this new museological criticjSrhomas writes

X et the vuminous writings and various writingg&em not to address or account for
the formidable importance that museums have assuntedimost unexpectantly
given, how commonly it was though, until just recently, that the efflorescence of digital

culture would reder physical collections and museum\de E Y \(20U&8)
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Thomas assumesdhthe integration of digitatechnology within the museum is supposed to
democratise and end the hegemony of authorised culture in heritage. On the spitfhees
certainly changed the very nature of what the reusn was, with museum managers adopting
digitisation systems, Virtual and Augmented Reality tools, interactive exhibits, and countless
other technologyled innovations deemed as institutiesaving mechanism#.et the actual
applications of digital technolgghave not always been used to seaaxess withireritage

with institutions holding on to digital outputs citing concerns over cultural sensitives,
copyright and intellectual property rights. The actuaks of digital technology and whether

the museumuses thento increase access tweritage needs to bea key area of investigation

and is somethingvhich thisthesis will seek to examinaith 3DSP a#s focus.

While it is clear that digital culture hasth a profound impact on the museum and the wider
cultural sector (Bakhshi and Thorsby 2012), Vitesl to document what the museum does to
eepu 3Z]e Z(JEU] o0 Ju%}ES v ) argueswedivd Jih g profoundly
museological worldt a world that in no small way is a product and effectwb centuries of
museological mediationsThese mediations are by no means neutral and often favour

Western notions of art and culture.

At the forefront of the museum discourse and thafghe assumption bWestern superiority,

is the collection and itsategorising practices (Keene 2006). As Witcomb (2003) grtiees
collection is in itself a reification of the power, politics and sociality of the museum.
Historically and even todaythe collection is designed with constructed taxonomies, which
are inturn supported by historical frameworks popularising Western Civilisation as the
pinnacle of society. It is through the collection that the function of the museum its
relation to itswider sociecultural and political impact becomes evident within tiveder

heritage discourse.

Yet the taxonomies assigned to objeats not without question, especially within inclusionist
Critical Heritage discoursesvhich argue that the standard andprovision of descriptive
categories for objects fail to acknowledgee polysemy of objects (Cameron and Robinson
2010). Indeed, digital technologies and information systems tmrsome extent offer a
means of promoting democratised practices and théigtio store and receive a vast amount
of data consequentlythis negatesthe need for museum authorities to make authoritative
statements about their objects. Yet, the classification of objéstsot the onlymeans of
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definingthem in the museum. Theole of the museum curator has come to hen central

and poweful positionwith respect tothe construction of heritage.

2.22The Curatorial Role

The definition of theole of thecurator is more encompassing than ever befo@nce seen

asl % &+ }( &S ( S*U 8} C 8§z iEt &f frd@efpret@r } comssioper, ¢
manager, educator, activist and organigernameonlya fewof his or herfunctions Indeed
Martinon[s ~Tiiie ]38 =+ E] ¢« |Z}A}Z&EZA pE §}E] o ]+ v u 3§30

(N¢

cannot be singularised or totalised and it is perfectyto live and work with such a warring

§ EGu[ ~D ES]v}v T1iTW 90X

dZ 8§ Bu Z pE S}E[ (]E-S @14 eantunyas ajek foP as dverseer ar

Pu E ] vX &uUESZ Eu}E U §Z E}}s }( 82z A}YE 1. 82z > 3]v A E
} ({George 2016). It is clear that curators today occupy a central role as carers of heritage
artefacts safeguardig not only their physical reality but also their cultural authenticity and
authority. Yet this central role has until very recently been amaed in museological

writings and even today hasa relatively sparse history (George 2016). Those who engage

with understanding the curatorial (Martinon 201dpare et al. 2016, Smith 2015) argue that

at the core of contemporary curating is the notiohbringingpeople together (Obrist 2011).

dZ upe pufe <Z](S (E}u } i 8§ S} pn]v S} Juilepamdt€ur v }u%o e
collectorandZ]e Z Jv S }( W@&]}HgBténmidat,dufing whichthe museum was a

force for social gentrification (Mille2005) and the establishment of a curatorial discourse in

relation to the professional curator (Amundsen and Mad&015). Contemporary curatorial

outputs tend to focus on wider social issues rather tr@nthe individual audience. As

MacLeod (2005) arggethe museum is in a constant state of reinvention as it deals with
external, financial, environmental, educati@rand societal forces that shape what a museum

should be. Throughout this process of reinvention, the curator has remainediseisible

And yet increasing political pressures appear to be malinim or hermore visible and
accountable. The public rot# the museum means that while it occupies a position of power,

it is also one of accountability driven by the public purse lapedxpectation

Just like the object, the curator has come to occupy a central pogititie museum and play
VSE 0 % ES Jv §Z }veSEU §¢}ual 2016) Y&, |despite this | theleohas
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been a continued systematic devaluing of specialist curati&nowledge. Cuts to cultural
funding seem to target specialist knowledgegavour of audience engagement, as is the case
for Leicester Museums, where the curatorial teams are being disbanded and replaced with an
audience engagement and outreach teawdaver 2019). Perhaps this is because the work
of the curator isoccurringbehind the scenes and is often compared to audience engagement

which rests in the domain of front of house.

In general, museum curan | has always been seems backstage or behinthe scene
(Moreira 2013) This is evidenced by museums not citing theirators as authors of their
exhibitions Yet the performance of curatiors a deeply processual act in which the
intentional andthe pv]vs v3]}v o 8§ 1 %0 X tZ]oe &Z[ E( Z}Z}AZQ. v A E
meant to be seen, the curatorial process is ahat reinterprets our cultural heritage,
transforming objects, reinterpreting histories, value and meaning. Joy (2014) argues that the
curatorial is @ransformational process, whiatreates arartificial hierarchy of value, which

can be based on financialorth, aesthetic judgments or a curatorial assessment of
communicative valueThis is gooint reinforced by Hien (2000yvho argues thatwithout
altering their physicality, thingsundergo a semiological transubstantiation within the
museum. In that theimeanings change, they morph from one meaningful state to another,
]lv % & S] v }i § JujvP Zopexgmple, the gdr¥l act of displaying a

Z S Z JiHefframing d it, the written interpretation,the detachment from its once physical

use andts displaywith associated objectsaltersour perception of the object (Henning 2006,
Kidd 2014). Our perception of the object has chang&d the museum has nadltered the
physicality of the object in anyay.

Barker (1999) extends this point further, noting that there is an artigtrghe display

Al v C 3Z }po u Vv]vP }( 8Z 38 Eu Z]ve3 oo 3]}Vv[X :}C -
importance of objectcurator relationshps by statingthat the accessioning process is the
most significant processs it has the effect of resetting the biography of the object, making
it a very different kind of thing as it becomes part of a museum collection. In this sense, the
relationshipbetween curator and object serves as a means @hterpreting and restriahg
objects within the political and social framverk of the museum. As such, the curator is

E *%}ve] 0 (}J& SE& ve(}E&uU]vP 8Z } i 8§ (E}u v Z} i s§[ S} Z
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classification, interpretation and function within the museum are dependemt§Z puE&E S} E](-
perspective. It is, thereforamperative that a studyshouldexplore how and why curators
engage, ranterpret and transform objects through the curatorial pess and how 3DSP may

changefrustrate, or enrich such a practice.

The existng 3DSHnuseum literature has not yet taken into account the role and relationship
between object and curator, a potential result of the shift fradhe object-centred tothe
audiencecentred museum. This move is partly driven by the requirements to quantif
spending ando increase visitor numbers, to use whiatlearnt from visitors to strengthen
exhibitions and programmesand to formulate outreach strategies and improve services
(Museum ID 2016). However, while many commend the museum for its new amkn a
inclusive role (RoeBrown 2013), some argue that the dismantling of intellectual expertise
and the dumbing down of audience engagement devalues the muséReynolds 2016).

However, this view is not a reflection of current museological thinking.

As Miler argues $Z E ] Z v SUE o [ O]eu SA VvV % }% o0 v SZ]v
nowhere is this more apparent than in the museum. The position of curator is one that bridges

Z% GAHU SZE}IPPZ §Z % E}AC }( ]JvS E%E S S]}v v ppn]vVv vP |
research and specialised knowledge. The focus is on the process of curating and the
relationship between the curator and the objec@ich a relationship is paramount tihe

museum rhetoric in that curators have the power to interpretjetis (Dudley 2010)

ultimately dfecting how the object is perceived by audienc¥d. the predominant focus of
object-curator writings tends to be on the curati of contested objects (sedamilton 2014),

difficult themes (Milton etal. 2011) or the glass case (Hackner 20Q@hich, as Ames
~{36TWile EPWP U « EA e ¢ u ve }( Ze v]8]e]vP v Jvepo S]VvP]
and relationship between curators and objects seem to hdween undervalued or
disregarded in the canon of museum and material culture literatuseith the
transformational relationship between the twbaving beeno}+3 ~ ol & 1iidiU K[E ]Jo
Wilson 2010).

2.3Replicas in the Museum

The replica has played aykeole in the development of the museum from souveliBsewart
1984) to photographs ¢ Edwards 2009) to casts (Baker 2010) te&ihdor experimental
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archaeological models (Perry 2013). Indeed, Eco (1998) highlights the plethora of
reconstructions use@ by museums to support pedagogical decisioR@wever as he
mentions, the use of reatstructions is often bound by participatory or visual clues for the
visitor that indicate that the object in front of them is a replicuch is the case irfrhe
Museum d The City of New Yonkhich housesnodels of Bethlehem and Wall Street as
Zep *SISYSE 0]SC[ ~i6O6O6WOX

The authenticity of physical replicas has a chequered and ambivalent history (Rabinowitz
2015, Fyfe 2004 hroughout history there have been d@ifent types of replicas that occupy

different levels of culturale]Pv](] v }E % E ]JA A op X &}E A u%o
Parthenoncase v SZ s] S}E] v 0 (ESGiupe hpvwe[eomest® occupy a

central and meaningful role within a heaje and museum discourse. Yet the same cannot be

said for replica used in museushandling collections which have been sesthrowaways.

Despite replicas being used in museumsdsy educabrs for audience engagement for

decades, very little researchalh been conducted into the role of the replica within the
museumand how it is perceived (Foster and Curtis 2016). Of the literature that does exist

the majority tends to focus on archaeological replicas with a historical significance (Foster

2010, Joy 202, Bearman 201 rather thanon those embedded within museum tloey and

practice. This igperhaps because concepts of authenticity, unigueness and originality have

come to dominate the museum narrativee ] A] v3 Jv > 8Z u[e ~Tii0oe Jvd EVY

phenomenological paper which explores the conceptfné real thirg [

The relationship between the replica and the museunm ionstant flux, and not always in a

positive way. The concept ofhe original[rose to prominence during the ¥8Century

(Thierreyer 2015, Bearman 2011) and withu} @&v]SC[e (( S }v §Z upe pu ]Jv 8Z
of a system of classification (Keene 2016). Hooeenhill (1992) even argudisat the

ascent of the original[became a central fetish of the museum during thé' t@ntury.

The status or perceived valwé the replica has developed in line with museological theory
and practice. During the midineteenth century museums were keen to develop an
encyclopaedic collection using casts, photographs and replica specimehsntgdips (Klonk
2009). Yet Joachiites (2001 cited in Thiemeyer 2015) gives examples of practitioners in the

early 20" century removing replicas from the museum in a bid to shlimly masterpieces.
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The changing perception dhe replica is deeply tied upn the current debate around
autherticity. Foster and Curtis (2016) stateat, during the 20" century, art curators were

guestioning whether the material properties of casts misled the viewer.

Such a concern is still prevalent tod&A v §Z A}Y®[Z}% }u <} ] 8 A]sz
negatve connotations surrounding mass production and materialism. Wetering (2006)

<u *38]}ve Z}A influedceZdoes the incessanbnfrontation with reproductions have on

HE *SZ 3] A% S S]}ve[X di&s asihoesdany impigs that copies not

only have the potentiato become a prevalent part in the museum but alsphave a
significant impact on our understanding of objects within the musethis is goint which
issupported by Akker and Legénd(Z), who argue thaunderstanding is a tripartite process

depencent on audience object- context.

However,some authors have come tacknowledgehe value of the replica, calling for it to
become recognised as an original in its own riglat¢ur & Love, 2011). The pasga of time

and the potency of the object in its given context allow the audience to experience the object
in the same way as the original. Yet it is important to mentloat such a concern does not
include contemporary replicas or regdis made by mecharal means. Within contemporary
museum practicewe appear to have been seduced by the technical capacities of digital
technologies so much so that our understanding of the relationship betwégsical objects

and digital reproductionssi extremely limited(Classen 2005). This extends toS¥in the
museumin that the use, reception and lesf the object both in terms of what is perceived

and understoodhas become a gap in knowledge. Fahy (1995) ascertains that in order to avoid
the saluction of excitingechnological developments, we must never lose sight of the fact
that in orderto communicate, we must have something to say aaddo this, we need to
return to the heart and lifeblood of the museum, the object and its associateirmation.

As a result, there is a need to address the lack of literature surrounding the replica from an
object centred perspectivand, to do this, there ianeed to situate the replica at the heart

of a study.

2.31The replica vs Authority and Auttieity
The concepts ohuthenticity and authorityhave been able tseep into every aspect of

museological literature from human remains (Jenkins 2010) to questioning the real (Evrard
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and Kerbs 2018) to forming an overarching digital heritage theory (€sma@d Kenderdine
2010). Works by Lathem (201.&ndPoulter (2011) prefer to focus on the concept of the real

in relation to understanding, as if the term replica is tainted (ICOM 2010). This avoidance of
the replica can also be seen through the lens oaam learning (see Jackson 2005) in that
there is a desire to establish and structure authentic museum experiences. What this
literature suggestss that authenticity and authority is used as a framing device for avoiding
the discussion of the qualitiesnd life of the replica, perhaps on the assumption that
contemporary replicagannot be ascribe@ sense of authenticity and authorjtpwing to

their lack of a relationship to past cultural events and people.

However, while there is not much literaturen@D printed replicain the museum, there is a

canon of research devoted to the digital replicghich includes but is not limited tq
photographs, digitalised illustrations and 3D scanned objects, (Cameron and Kenderdine 2010
and Akker and Legéne 201@ptentially in response to the everowing field of digital

cultural heritage and museunj®bsession with cataloguing, ordering (Pearce 1995) and
assigning value (Keene 2006). Yet these curatorial processes also have an effect on how the
digital replicas perceived; a pointvhich issupported by Hogsden arféoulter (2012)who

argue ttat Z&E o[ v §Z JP]1S o }i § & }(Sv (E u e J]e }vv 8§
entities, a separation that hinders approaches to, and uses of, digital forms. Indeed, Bandie

etal ~Tifis pe 3Z & Eu Z JP]3 0 UEE}P & [ &} bjectsE] E % o0] §

Witcomb (2007) furthers the above argument by highlighting the main concerns of
digitisation and digital replicas. She indicates that it is the loss of aura antutiosial
authority, the inability to distinguish between the real and reproduetithe death of the
object and the reduction of knowledge which generate an affront to the very nature of the
museum. Such a statement also applies to the physical contempoeplica, in that the
material aspect of an object also forms an important baxeefor judgements of authenticity
(Knell 2010). Yeas Benjamin (1970) arguesithenticity is not merely concerned with when
an object was made or by whom but with assignit toa life-world. Benjamin (1970) further
arguesthat the act of mechanicaleproduction diminishes an original work by changing its
meaning and thus the aura of the original is no longer present.i u]v/[e ] « Z A %
revisited by contemporary niters like Boris Groys who argue that the digital (especially

online) may producé¢heir own forms of aura.
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Yet, such a notion applies to the photograph and raises questions ab@iherdigitally and
physically replicating museum objects in 3D would finfjeZ SZ upe pu } i Se[ % E ]

potency in the eyes of curators and audiences.

In the museum, touch is the sense most associated with the exploration of authenticity
(Rovine 2010) andur material world(Giachritsis 2008). The practice of touch hagrbe
explored within the museum for the past few decades, especially as a means of facilitating
reminiscence and memory (Jacques 2007, Noble and Chatterjee 2008, Philips 2008).
Furthermore, dgital technology is being used to explore tactile interactidtarshallet al.

(2016 usetangible smart replicas to support physical object interaction within the museum
exhibition. All of these projects acknowledge the value and museum applicatiomsdrye

modalities, in that the ocular alone is not enough.

It is therefore surprising that little work has been conducted into authenticity surrounding 3D
printing in museums, whose physicality allows for robust interaction. This is not tinaay
the cortemporary replica came valued in the same way as the museum objbat raises

the questionwhether the printed and scanned objetdn be seeas an object in its own right
Wilson et al(2018) do touch upon visitor conceraboutthe replica being perceived as the
original and thus impacting on cultural authorityut fail to relate it back to the physical

properties of the object.

2.43DSP in the museum

Technology has becomeubiquitous aspectof nearly every field in our moderday lives
(Surrey, D., Baker F. 2016) and the museum is no exceptiochW [« ]v S (h}info &g}
museum sector has permeated multiple areas of museum practice and become a keen topic
of discussiorfMatello and Rossi 20}, with its applications already extending to repatriation
(Cronin 2015)esearch (McKnight et £2015) and audience eagement (Stott 2013uerta,

D. 2013)Stephens (2013, 2013b) highlights the potential applications of 3D technology with
particular eference to the visitor experience, collectiojmanagement, education and
outreach work.In practice 3D printing is posioned as a tool within museological literature

Yet 3D scanning on its own tends to dominate current digital heritage literatureacsiy in

relation to developing 3D for virtual heritage environments (Champion 2018), digital archives
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(Angeletaki and &rozzino 2018) and commerciaisualisationplatforms (SketchFab 2015

and Scan the World n.d

2.413D printing in thenuseum

3D printed objects have been accessioned immseumcollections *p Z ¢ SZ Z>] & S}d@
"Hvin the V and AThe V&A2015) and 3D scans are regularly used as part of musdms

collectiors (The Smithsonian n.cind Museums Sheffield n)dYet vey little is known about

how 3DSP affects museum practice aofithe little published researcmone addresssthe

curatorial perspetive. This is a concerasthe curator engages with the material object at

the moment of acquisition, duringocumentation and beyond (Dudley 2009: 21) and is

therefore, positioned & the centre of heritage construction.

Apart from thecases explored awve and that of Murphy (2013) HE S} E*[ Vv % ES] ] %o
perceptions are absent. Murphy draws on a hackathbihe Metropolitan Museum of Art

in New York to examine how3Dprinted } i S Z }po He s} vP P H ]V e
assist curators who workA 1872 pv]<p v o] ,Sutlheglegss|to state how 3D

printing would affect practiceand omits curatorial perceptioriThe above workshops and

audience engagementare concerned with the singular museum vojgeesentedto the

public and not the idividual apprehensions of curators or curatorial departments. Articles

and reports such as tlse by Hess and Robson (2013) highlight concdsostaraining and

using the technologgffectively. Reports outlining case study processes and outcomes, by
Murphy (2013) and Stott (2013) provide specific examples of these muS&umrinting
engagements biuomit curatorial and audience perceptionBhis type of dissemination is not
uncommon in the literature surrounding 3DSP in museums; blogsaoet reports suclas

those by Biggs (2014) and Huerta (2013) map the processes of creating 3D printed museum

objects.

Articles such as those Iyess and Robson (2013) and Wachowiak and Karas (2009) map out
the stages of developing 3DSP objects through the lens of arclgealoconservation.
Furthermore, Olson, et a{2014) specifically discuss and examinep8ibted archaeological
objects whilst highlighting the stages of 3D scanning and printing. The academic perspective
of 3D %o (E ] v Bifredfulction into the cultural setor clearly shows how the technology is being

used to support museum practice, partictjafrom a conservation standpoint. Yet very little
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research has been conducted to assess how curators perceive the impact of 3DSP on their

practice, despite their edent involvement with 3DSP technology.

With regard to the museological literature that ds address 3DSP printirDieck and Jung
(2015) attempt to develop a eoreation of value framework for visitor engagementish 3D
printing. Furthermore, De Jong (281 highlights the lack of research undertaken in this
emerging area by stressing the pat&l implications ofntegrating3D printing into museum
practice. Yet these articles remain theoretical amdthe case of Dieck and Jyranit first
hand regarchwith audiences. Wilson &tl. (2016) explicitly evaluate how audiences respond
to the integration of 3D printed objects in the museupresenting an overarching study
exploring visitorgresponses to 3D printed museum objedsit they fail to question how

w

such object§ u § & ] ffedtS Gudiencegperception.

Theuseof touch has cometod(]v 1T "W|[e JvS P& S]}v JvS} SZ upe pu =+ |8
S$Z EE] E- }( Z } v}sS Stu Z[ teoaddesshescenstiudive idealayes that
dominatethe museum (see Hoopésreenhill 2007). Practitioners and researchers such as
Chatterjee(2008), Paris (2002) and Pye (2008) echo this and call for a tettiva useof the

senses within the museum. Thtigere is amoving away from the ocular centralistimat has

come to frustrate audienceglLinsey, Bowen et al 2013, Candlin 2003).

From the perspective of the museumxperimentations with 3DSP predominately take the
form of workshops and audience engagements (seertd 2013) with the 3D printed objects
taking priority and the scans considered as secondary. This is despite recognising the value of
the 3D scan, in terms of opening up heritage by sharing objects across global and institutional
boundaries See Sketchfh (2015) for the 306 museums currentlgharing their 3D scanned

objects with audiences.

2.423D scanning in the museum

3D scanning in musewrhas become an emerging field of practice among those from
technological, engineering (see Bogue 2003), amdome extentarchaeological backgrounds

(see Kuzminsky and Gardiner 2012), perhaps as a consequence of 3D scanning originating
from a STEM fieldlts complex systems, processes and construction natuedigyn with
functions in these fields, with archaeology using scanning sydtanaecadedo reconstruct

and analyse ancient sites. Furthermore, published manuscripts that discuss and utilize 3D
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sanning in the museums are typically aimed at specialists in the field of palaeoanthropology,
(see Friess 2010Y.et, while this literature reveals theplications and perceivedseof 3D
scanningn cultural heritage which includéut are no means limited taligital conservation

and restoration (Bandeira et al 2013, Fowles et24l03), research (National Museums
Liverpool n.d and accessibility (Webeet al 2011), it has remained process based,
documenting the methodsf thistechnology. For example, Levoy et(2D00) present a case

for scanning large museum sculptures by the arlBthelangelo focusingon the laser
triangulation scanneralgorithms and software developed for handling very large scanned

models.

To my knowldge, there is no literature that deals with audiencps curators[subjective
understanding of 3D scaed museum objects. However, Galeazzi et @015) have
conducted a comarative study between 2D pictures and 3D digital replicas. Their results
show that 3D digital replicas of artefacts axenore effective meansf digitally presening
tangible cultural heritageas 3D multivisualization augmes the perception of physical

characteristics of the artefactallowing a more embodied experience with these objects

A detailed review of available 3D scanning literature reveals a paucity of existing work on 3D
scanning in America, a point supportbg Wachowiak and Karas (2009)ho statethat the
majority of available literature is provided by commercial companies hired by museums.
tZJo ep Z 33 uvd3uCZA ZvP +0]PZ30C A]3Z 3Z u EP v
3DX platform (n.d, it is clar that European museum resehers and practitioners are at the
forefront of 3D scanning. Within the Ukiuseums such as The Natural History Museum
(Burton 2017) and The Victoria and Albert Museum have integrated 3DSP into their science
and conservation actices.Furthermore,The Bitish Museum rara 2D imaging irCultural
Heritage[conference (2017and The Petrie Museumin association with University College
London, have developed 3DPetrie (20X jesearch programme looking into the viability of
using highquality 3D images aohuseum collections. This technology is also used by university
museums and research institutes such as The Cultural Informatics Research Cernjti (n.d
Brighton Universit, which provides seminal research investigating 3D virtual environments
and culturd heritage systems. However, again, the impact on the practices of those involved

is never explored.
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2.5Summary
The literature regarding 3DSP in the museum is broaden thaad originally thoughin its

use in specialist museological and archaeologicadtice, a consequence of its STEM origins.
Yet, as mentioned above, this literature has yet to cover how 3DSP is perdsivibe
museumand its curatorsThis gap in knwledge has not hindered museums, especially UK
nationals, from integrating 3DSP intteeir practice, yet how the integration of 3DSP into the

museum has affectefractitioners haget to be explored

The relationship between the curator and the object bagn acknowledged as a key framing
mechanism for interpreting objects within the dext of the museum. However, it is
currently unclear how curators think 3DSP would impact on their praciibe consequence
of this gap in academic and industpased knovwedge could impact negatively on the
curators and museums who wish to engage witls ttechnology andlevelopfuture 3DSP
museum projectslt is, therefore, important to consider a study that takes into account not
only the curatorial perspective but alwe impact such a technology would have on curatorial
practice. Considering 3DSPaa®ol for curatorial practice raisesigstionsabout the role of
the replica, its materiality anabjecthood within the confines of the museums framing

mechanisms.

As noted in the above contextual review, such questions are not new to the museum
environnment, withthe E %o 0] (JE&uU]vP | C % &S }( SZ upe pule
introduction of 3DSP within the museum provides the opportunity to exartfieaise of the
contemporary replica producetty mechanical mea The rapid replication of museum
objects, combined with the abilityto change and manipulate 3D scams a new form of
practice for the museum and a key one fioto explore. Yet the lack of literature @hfocuses

on the useof 3DSP and how it could and does impact on current museolquiaelice, means
that questions Aoutreplication, authenticity, and even the logistics of managing such objects

within the framework of the museum, remain unanswered.

As a result, there is a need to study not only the curatorial perspective of 3DSPniu#eeim
but alsoto locate it within the politics anthe practice of thenstitution. As mentioned above

the museum does not exist in isolatiort.Hasthe power of auhority but also a responsility
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to the public andas a resultthere is a relabnshp between museunturatorandaudience

that needs to be explored.
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3. Method

3.1 Introduction

This chapter describdle research processecessitated byhe gaps irmcademidknowledge
outlined in the contextual review above. Thesearchis qualitative and draws on curatorial
practicein the museumin an attempt to understand how 3D3Fects curatorial museum
practice.lt exploresthe methods choserio obtain detailed accounts from curators who have

used and are using 3DSP in theim practice

The chapter first outlines the approach adopted for undertaking this research. It then details
the criteria for choosing the museumsed inthis study After which, the chapter outlines

the three phases ofhe research an Acclimatisation $idy and two Residencie&inally, |
describe my plan for researching in the museand the methods ofdata gatheing and

analysisadopted.

3.2 Approach

In contemporary museum practice curasohavecome to occupy a central position in the
construction ofheritage ¢ IviAo P ~kefBEl 2016),asthey have the abilityto
construct heritage interpretation and narratives in line with their own mpuse[-
interpretation strategy. Yet very little research has actually been conducted on the practice
of museological curators, with Arts and Heritage researchers prefetorigcusinstead on
curatorswho areworkingin contemporaryart % E  $]  Neil et KI[2016, Martinon 2016,
Putman 2016).Yet contemporary artists are keen to turn their gaze on tmeiseum by
examining what museums do, see Grayson Perry (201208 Sholette (2015) and Liam

K[ }vv(El).

As such this studyook a practiceled approach to researching the impact 3DSP has on
curatorial practice in the museumPracticeled researchis an original investigation
undertaken in order to gain new knowledge partly by means of practice and the outcomes of
that practice (Candy 2004l.is intended as an experiment in order to push boundaries, ask

guestions, to learn more about our art adr role within it (Skains 2018).

Within the context of the research the practice is the act of curation and the making of 3D

scans. | usgmy practce to examine how and why 3DSP impacts the changing role of the
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museum curator. turated and createl exhbitions and objectssee subsections 3.21, 4.43,
4.53 and 4.54)hat are designed to provoke new insights and ideas for both myself and the
curators lwill be working willAs (Makela 2007) argues objects and exhibitions aneeived

both as answers andrpvocations to particular research questions.

Key examples that relate directly to this study includéu § Z ooe v so What,}JEA § Z
CanBe * v(MuseumsSheffield2017)whichdrawson §Z  ]SC[e }oo S]}ve S} A %0}
museums attempt to undetand the world through the act of collectingélf. The exhibition

brought together disparate objects, photographs of the museum store and newly created

work as a way of examiningut also revealing and challenginiipe curatorial museum

process. The exbition essentially asks what does the museuragess hide?

Elizabeth Price is another artist who has turned her gate the practices of the museum,
in % E3] po E 3Z E Z]A X , E Z2io3AE prEpefstedosntetaliy fram
the PittRiverdMuseum|[ photographic and grapharchives whichwere narrated by museum
administratorsto imagine how the involuted space of the archive works as a virtual chamber

through which museum objects digitally flow, clatter and cascade.

The works listd above highlight how the museum spacenGdso operate as a platform for
provocation. It is therefore possible to turn the practices of the museum in on itself,
challenging and frustrating traditional forms of practice to reveal sites of tension, enrithme
and, potentially, advancement. Ihaslong been known that éritageis constructed, at least

in part, from the perspective of the museum curator. As a result, this research will reinterpret
curatorial museum practice, transforming everyday curatoriabkga into a way of
understanding the worldiews of the curators | plan to work withhi§ approactstems from

my own practice as a museum curator and a needxamine andinderstand the changing

role of the curator

As aresult, an experimental approactihat sought touse 3DSP to conducesearch on
curatorial experiences and perspectives and, research through curatorial practice has been
developed It was thought thatby using 3DSP within the museum environmeininight be
possille to understand not oly how 3DSPs perceived by curators but alsmw current
tensions within curatorial practicare emerging as a result of new technologids is

acknowledged that such an approach is novel presens considerable riskincludingthat
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of the reinterpreted museum methods not being understood or accepted by curators and the

museum not wanting its practices to be investigated.

It is hopedthe novel approach of this research could significantly contribute to the identified
gaps in knowedge. kstly, very litle researchhas been donanto how 3DSRiffects the
museum and so this researetould contribute to our understanding of this phenomenon.
Secondly, experimental researblashardly ever beemused to understand the museurso

this research could present mew methodological approach for cultural heritage research.
Thirdly, the museological curator is often overlooked when it comes to curatorial writings
and, as a resultthis research could address current gaps in understanding,ecpuently

supporting thedevelopment of curatorial practice across potentially multiple museum sites.

Such an approach is not driven by idealism butinsfact deeply embedded within the
museum. From my previous curatorial experience, | kttmvmuseumcurators face an ever
increasing workload which seems to stem from cuts to cultural funding,systematic
devaluing of curatorial expertise (s&¥eaver2019)and a growing demand for innovative
exhibitions and display often utilising cuttieglge technéogy. As a resulthere was a desire
to create methods that did notontribute to or increasethe important curatorial workhat

isalready going on

Figure2 ]« v Joou*SE S]}v }( §Z]s E » & Z[e wdsdivigled injd/keydz E -
stagesan Acclimatisation Studwynd two residencieswhich were a central aspect to the

research. The Acclimatisation Study &¥sidencies created situations where | was able to
examinecuratorial experience and perspectivé¥ithin the residencies | devised args of

research tasksknown throughout $Z]e Sy C + Z HE 3}E] o Jvd EA vi]}ve
resembled different aspects of the curatorial process and served as a method for me to
research curatorial perspectives on 3D&Rre it is important to mentionsZ Z pE& S}E] o
inventiove|[ & 00 *SE S P]e (J& &+« & Z]JvP puE S}Es v S§Z ]

rather than acts of practical curation in their own right.

Yet as mentioned in the Aims and Objectives (1.21 and 1.22) this regessitioned theact
of curation and exlition making as a research stratedye conjunction with the residencies

3 exhibitions were developed (see practgsased submission pp.582, pp.109122 and
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pp.126141). The curation of these exhibition allowed mljsto explore the datasets,

research gestions and problems in a visual and experimental way.

As mentioned in the definition of termshe traditional museum has come t®ncompass
multiple sizes, structures and collection themes. As a reksitiight toconductthis research
across differentmuseum sites to try and reflect thdifferent stylesof museum.The criterion

for selecting each museum for this study was location, whether the museum curators were
willing to engage in an experimental 3DSP progextfinally, andmore significantlywhether

they had been involved with 3DSP before. Jttierefore, envisioned that a study across
different museum sites wouldot only throw light onthe curatorial position on 3DSP baiso
provide a perspective on it exists in different museum enviroments, departments and

structures.
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There was also a need to review the core collection of the muselgiven how some
materials such as glasare extremely difficult to scanWorking with only physical objects
with 3D decoration also limitthe numberof works chosen from fine art collection§he
reasoning behindhis is that 3D scanners capture geometry and texture separatelyich

means thatany object 3D printed without its texture would be missing all of its 2D detail.

3.21Making Exhibitions
The above sectiornllustrateshow artists have tured and continue to turrthe practices of

the museumn onthemselvesas a resulproviding seHreflective opportunities for museum
staffto explore and observe their role and what it does to objettssreflective approach to
working in the museum was adoptadthis study.| sought to develop a series of exhibitions,
one for each phase of the research, that aimedotovoke new insights, regarding 3DSP

impact on curatorial practice, for both msié and the curators with whon | worked.

The \alue ofthese exhibitios and the act of developing and curating thdies in how they
will help to further my own understanding of the dataset, while allowing curators and
audiences to obseryand potentialy partake in an exercise thashowed in a visual wayow
3DSPaffected the role of the curator The exhibitions were nopredesigned Their form,
content andaestheticwere drivenby the data collected from each research phase and

curated to epandupon key thenes within the data.

The curation and installation of the exhibition are considered as a research strategy, making
exhibition allowed me to extrapolate data, visualise and explore it in new ways. The processes
of layering, transforming and atbiningimages and narratives, from my curators, into a visual

format provided new insights into how 3DSP impacts on the curatorial role.

Here, the making of the exhibition just as important to the research process as the actual
exhibition(see practicebased submisen pp.131138). It must be acknowledged that the act

of designing, making and curating exhibitsas a personal processd harks back to my time

as a curatorUsing the exhibition process as a method would allow me to spend time with my
collected data, gamining it from multiple perspectives and developing a deeper insight into

how curators perceive 3DSP in the museum.
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3.3 Site Selection

Since he selection criteria for the museums and curators taking part in this study egtlud
location, core collectiomand experience with 3ADSRuseums from across the UK andadd
were considered andheir interestin taking partascertained The criteria for selecting the

museumswere asfollows;

3.31 Location
The location of thenuseum forned a key part of the seléion criteria, as regular access to
the museum its curators and collectionvas necessaryTransporting higkresolution 3D

scanners to the museumequired ease of travel and minimal distance.

3.32 Core Collection

Themue pul[e }oo S]}v o-} Zdered} to be burthat scanning was possible and
appropriate It was also importantto think about the sub collections and curatorial
departmenswhich male up the museums core collection in order to have differeratarial

responses recorded in the ta

3.33 Experience with 3DSP
Prior knowledgef 3DSRvas also importantor selecting a museum to wovkith, ascurators
would then already have an understanding of the technology aridhe challenges and

benefits d using it in the museum.

3.34 Willngness to work and contribute to the project

A willingness to work on the projeatasa key consideratioras although the projectid not
seek to take curators away from their everyday taskdid seekto integrate 3DSWvith the
practices of the museunand this necessarily requiredurators to get involved in the

procesgsof 3DSP.

3.4 Choosing the Museums for This Study

The procesgor selecting museums involdeshortlisting a number of museumshveh had
already engaged in 3DSP, researching theirleztion and approaching the head of the
museum with a research proposdlhe list of shortlisted museums under consideration for

this project were as follows;
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¥ The British Museum
% English Heritage
¥s The Smithsonian
% Museums Sheffield

¥, Derby Museums

By the exd of the selection processThe British Museum and Museuwnsheffield were
selected to investigate 3DStis was undertaken by conduicy a series ofesidendes The
residencyis a keystrategyof research in this study and is explored in more depthrlatehe

chapter (see sections 3.5 and 3)54

Both museums had a willingness to explore 3DSP within their developing 3DSP programme,
though it should be acknowledged the scale of The BritishMuu[* % E}PE uu A « PE
S§Z v SZ S }( Due pueoff@ring.] o [-

It was considered that the combination of these two museumsuld provide an
understanding of how 3DSRKorks in different museum environmentsThe two museums
have different charactestics, policies and staffing structure that | was able tcuon. For

/E uU%o0 U Dpe pue *Z ((J] o o e ] 3 ]JP]13 0 § uU P]JA]JvP
when it comes to anything digital. This is a complete contrast to The British Museutm whic
Zlue ¢ 8Z % ESu v3e }( Z/V(}EU 33V, uEKS]] «[X WZZ JR(SE v -
between the two museurs including tteir size, reputation, collections, infrastructure and
history not only contributed to how 3D is perceived with in the museum, but also provided

different museum ecosystems to research in.

While the two museumsaulld be united though their developing 3D8&ferings, by choosing

such sites and omitting the likes to The Smithsonian, this reséastthe opportunity to gain

an international perspective. Furthermoremust beacknowledge that, while we will be

able to know how and why 3D&Rects the regonal and national museum, the independent

museum is omittedThis eawesuswith the questionof Z}A §Z Z } 13 Clu@eutl([ pE 3}
respond to this new technological phenomenon. 3S§ill relatively new and costly, and

the opportunitiesfor the D.l.Ycurator to engage with this technology would be limited and
therefore, potentially hinder he development of this researchHowever, it ishere

acknowledgedhat this is outside thescope of the study.
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The purpose of the two institutionwasto try and generate a perspective that takes into

account the differences and similarities between teThe British Museum and Museums

Sheffield have both published articles on 3D scanningpainding (The British Museum 2013,

JISC 2014). Furthermorepustums Sheffieldasideally located as hosts of the residerand

they were also keen to explore the use of 3DSP despite a negative experience from the JISC
(2014) project. The museumdhan upcoming ivory exhibition and thergasa mutual desire

between myself and the museuno collaborate on an exhibitionThis was considered an

£ 00 vVvS v SJuoC }%%}ESUV]SC 8§} A %o0}E SZ &}o }( T W

context.

Yet curatorsat Museums Sheffield had not practigaéngaged with the 3DSP anere only
aware of the technology through the JISC project. As,gsbhehe was the need to establish an
initial study, prior to the main body of research, that sought to introduce the tetdgy to

the practices of Museums SHielld and its curators.

In contrast, The British Museuhad already used and experimented with 3DSP sinde it

operates on an international stage, comparable in reputation to institutions like The Louvre

and The Smitsonian its use of 3D printingan beseen in itself asn endorsement of the

§ Zv}o}PC A]3Z]v §Z wupe pu A}Eo0o X dZ &E]8]*Z Dpe pufe E -
creative exploration of the making, use, loss and reception of objects, as welhathese

objects and their histories can beffectively presented, exhibited and explored through

different media and forms of public learning. By working with multiple collections and
curators atThe British Museum, the researcbwd explore not only the creatn, perception

and use of 3D scanningnd printing, but situate it within the values of the museum,

%}S vS] 00C & ]e]vP < *S]}ve }us $Z S Zv}o}PC[e Ju%eo u vS$

within the museum sector.

Curators from both museums were given atpgapant information sheet whicklescribed my
presence in the museum and the taskat | would like them to particip in. The participant
information sheet was adapted to expldinly the desiral outcomes and tasks | had designed
for each museum (seappendix A1 B1 and Ol The partcipant information sheet was
accompanied by a consent far(see Appendix AB2 and CR It gavecuratorsthe right to

anonymise their namgandthe institution they worked forif they wisled. It alsadocumented
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how theircontributions would be used andased incompliance with thepv] A & ethic@l[ «

standards.

3.5 Researching in the Museum

3.51 Phase OnéAcclimatisation Study

The ZcclimatisationSudy [at Museums Sheffield &s conducted as an initial means of
investigation.This preliminary study was intendéal enableme to familiarisemyselfwith the
museumsandfor the curators at Museums Sheffietd do sowith the technologies involved

in 3DSP.

| first entered Museums Shéff o [ «sijd tore in March 2016saa volunteer. | was initially

motivated to work with Museums Sheffield after reading the report published by JISC (2014),

which detailed a 3D scanning project undertaken by researchers at Sheffield Hallam University

with §Z upe puf<ceniury metal baes. My initial aim, prior to entering the museum,

A e 8} uv E+3v Z}A §Z]e % E}i § Z (G as outlineEn IREE [ %o E
oJu 8] S]}v "Su C[* W ES] % vS /v(}EuU S]}v "ZApgendix /v(}EuU

Al and A2)Upon meeting withcurators, | soon realisetthat the JISC project had not been an

entirely positive experience for the museum, with researchers wanting to get all the boxes

out of storage at the same time. As a result, | became istecein how 3DSP could work

better within the museum[ practiceand policies.

Fom the start of myZcclimatisationSudy [with Museums Sheffield | focused ortroducing
3DSP to curators, who observed, questioned the technology and took ke 8D scanning.
The 3D scanning process wagsattuced not only as a tool for observation but also as a means
of study. Museum objects were selected for 3D scanningurgitors and their reactions to
the scanning process arttleir commentswere documented in a diarysee practicebased
submissionpp.7-8, pp.11-12 and pp.19-20). This process was repeated with curators across

Museums Sheffield with comments, discussians questions also being noted in the diary.

It is important to mentionthat | worked only with museum staff who hé a direct
responsi |o]SC §} }oo S]}vX dZE}uPZ}pus $Z]e E « €& ZU SZ § EL
Z p E asgifgrmingled and used to mean a persamo isworking within a museum with

a direct responsibilityor a collection. Increasing fundingtsuto the culturalsector means
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that manyroles are being integratedith pre-existing jobs. As such, a curator can now be

definedasanyne (E}u Z< % & }( }oo S]J}ve[ S} Z~]s D v P E[X

3.52 Data Collections Methods

| aimed to spend 2 days a wewkh the museum, he time scheduletbeingwholly dependent

on the availability of the curator who would be working with me. During this time scanning
techniques including Blue Light scanning (Artec Spider) grbtogrammetry were used in
situ. Observabns and notes abp S $Z u e dayfo day activities, environment (eff
store site) and curatorial roles werecordedin an attempt to understand the organisational
culture of the museum. Drawingphotographs and images were also added to this diary
attempt to undersand the environment and practice of the curatofsee practicebased
submission p.19-20, pp.25-26 andpp.29-30). During this timecompleted and unfinished
scans were fed back taators in order to ascertain their perception of 3DSP objegth
regardto the making, use, I@and reception of such objects. Their comments were written
in the diary and usgtnot onlyto understandfurther how and why 3DSP affects the museum

but als to record theprogressof the project.

3.53 Data Analysis

After finisingthe Z o]Ju 8]« 8]}v ~3u C[ APphefied-used a thematic
approach to analyse and presetite data. Such a method is used to find patterns within a
given data set. Braun and Clarke (2006) argue for thematic analysis to be seen as a
foundatonal method for qualitative analysis transcending analytical and methodological
boundaries. It is perhap®or this reason that Boyatzis (1998) classifies it as not a specific

method, but as a tool to use across different methods.

| collated the datal had}oo S (E}u SZ Z o]u S]e-syifjesisediun@p v
table. This allowedme to discover thenes and patterns in the datdhisgivesthe analysis an
inductive approach in that data analysis is guided by the evaluation objectives, whitifyiden
the domains and topics to be investigatedls Thomas (2006) argsieanalysisshould be

carried out throigh multiple readings and interpretations of the raw data

An open coding approaciasadoptedto allow for key ideas and themes to be pulled ofit

the data set (Silverman 2017). Such a method reslit a set of codes/themes thatere not
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initially relevant but providel an over view of the data anshowedhow 3DSRvasgenerally
perceived by curatorgCareful rereading of diary entries enaldebroad categories and key
ideas to emerge. This materialas brought together with other data generated by the

curators, such as 3D scans, allowing links and relationships to be identified.

3.54 Phase Two and Threelhe Residencies

The termresidency carbe found in a wide range of practices and fields and within each of

these areas a definition of the term will vary (Bletcher et.al 2013). However, in the context of

this research the residency is considered in the setting of the museum aatexy.

Increasingly museums are working more collaboratively with other industries and examining

§Z V (]S« }( Jvs & ]* ]%o0]v &€C A Z vP }( E *}pE&E < ~< Vv 00
cultural environment SZ ]« v e Vv Jv §Z E &E]94% } (e ppgkuims and

galleries across the UK (see Craft Council 2018).

As mentioned above the residenmasused a key research tool. Within the context of this
thesis itwasused as a means of both creating situations in which to research in aniiingv

a way ofdeveloping a repour with my participant$hevalue ofthe residency is that it offers

a creative professional the time aride resources to develop levels of creative explorative
practices (Bletcher et.aR013). Within tle context of thisresearch opportunities to work

with curatorial teams across the museum, on all manner of their activitiesg sought. This
included documenting, exhibiting, and researching objects as well as contributing to current
external projects. It was envisional that both residencies wuld contribute to a creative

output that suppored and relatal to the museums current curatorial production.

During each residencwy, series of interventions & developedhat drew on the curatorial

processesDetails othese were given inhe participant information and informed consent

sheet(See Appendix B1, B2, C1 andfG2poth the Museum Sheffield Residency and that of

The British Museum&}E 5Z %o U E %} }( §Z]s E « E Z(}2D}EZEu ]Jvs (
(Jv}¥] }ud0]WC D Ee3}iiiowdeU 82 & JvP v Jvd EA vs]}v (E}u

% Ee% S]A Je v ES]+8] *3E SrEC(ASZ3FA vUuu-EuRTHesEO (3] X

curatorial interventionsvere designedasa method of researching and gathering cioral

perceptions ad as such were a research task and not an act of curatibime curatorial

interventionswere designed to be as accessible amgkrfriendly as possible, and to allow
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the widest set of responsesd ZCA ESZ VA op § v ( | 8} 8Z JEE *%0}
HE S}E-X

The presentation and design ¢fie curatorial interventions(research tasKsarose as a
consequence of the faghat | plamed towork with lots of different curators over a short

period of time. Thisnethod and presentation allowethe to focus @ spending time with
participating curators, understand their practice, and 3D scan objects. Curatoesnee to

complete the interventions in their own time or as the projedes/eloged. It wasenvisioned

that such a method wuld offer a new way of thiking about 3D digitisatiarinfluenced by

upde }o}P] o HE S}E-[ ]JoC E <% }Vidrvintians hadth& potenti@EtoS} E] o v
reveal new systems of hierarchical value, knowledge transformationsnawd ways of

consideringcontrol and access.

dZE}uPZ}us }SZ @Dedcannifgeddboth the process and subject of the inquiry
The process helps ue see the original artefacts in new wayshile the act of scanning in the
museum enables us to see how 3DSP sits within museum pradine@Ved the curators |
wasworking within the processes 08DSP in an attempt to understandw they perceivel

3DSRwithin their museum and practice.

dZ @& +posde (EFuSIE] o J[VSAER vs|}vs} AEJPIVISAIA] Z 0 %o

(WESZ E 3E ZE v % E}u%S v A A vp s }( <u *3]}viEPX dB A£Z]
§Z v }( LT EC vVAE® §Z upuE 3}E] o ]Jvsd EA vi]}veU } » EA
V i ¢ ve Vv % E]vSe 8} Z 0% Al}eplo]le }ABAU% "W }v upe pu
% E EIEIU 5Z % E+% S]A }( §Z ME S}IEX dzZ A& § v SuE
E£Z] ]18]}v %o Vv Jv §Z ludufm 3})E]3E |wS-@GE ¥ 3]Frompted

curators to reflect on or describe their curatorial practice and as such, the résuitseach

curator where incredibly subjective.

3.55 Data Analysis

The analyis of the Museums Sheffield afitheBritish Museum residency ude mixture of
analytic techniques.The museum interventions, from both museumsreanalysed using
thematic andysisand looledfor key themesvhich aimedo ascertain cultural, social, political
and curatorial motivations of how and why 3D printing is perceived in musefisbefore

there were no preconceived coded usedopen reading to gain a familiarity withe text,

51



images and drawings and let codeaturally emergeWhere there was visual datanaps,
drawings and photographs, it was especially important to give time to reflecting on these, as

the way they communicate is spatial and textural rather thaaréity.

The analysis of the curatorial intemtions wascombined with 3D scans and prints to form a
detailed understanding of the impact of 3D scanning and printing on curatorial practice.
Thematic analysis is a method for identifying, analysing, and tiegopatterns within data
(Braun and Clark2006). One of the key advantages to thematic analysis is its flexibility

allowing it to be applied across the breadth of the curatorial interventions and 3D data sets.

The analysis of the dataok place aftereach of the residencies had finished. Thasening
behindthis wasto allow myself the time and space to reflect upon the data and tloislad
only happen once the residentyad beencompleted However, the nature of the research
being conducted at MuseuntSheffield and The BritisMluseummeart that some projects
existed beyond the confines of the residency. Projects that indobreating 3D work for
exhibitions and overseas museums contidu®e feed data, evidence and new museum

narrativesto me and are mcluded in the findings of this research.

3.6 Summnary

This chapter has outlined the methods and approach used for undertaking this reskarch
has made a case for an experimerdgpproach;one where traditional social science methods
alone arenot enoudh and presented the reasonings atite rationale for undertaking this
research.l have outlined why | have chosen to work with Museums Sheffield and The British

Museum and listed the criteria for selecting these museums.

| have used this chaptdo docunent my methods and approaches for researching in the
museum. The chapter also explains my data analysis platharethical considerations for
undertaking this researctAn analysis of the data is presented below in The Three Studies:

Initial Fndings Chgter.
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4.Research Strategies aData Reflections

4.1 Introduction

This chapter sets othe research strategiassedandthe collected datdor thisstudy, as well

as howthe datawasused in an attempt to answer the research question€Ch.1 Zd Z
IvsE} p Wijthin[tkis chapter] outline eachstrategy andgive a detailechiccount ofeach

researchprocesegs including their function and purposé@he aimis to give the reader an

overview of themethods used andata collectedgiven the noveapproach of this research.

The chapter firstdentifies the strateges of diary writing 3D scanning, and making, bef
setting out the design of each of the three research phases and how the methods listed above
were used. Within these sections are reflects on the data collection and an outline of the

exhibitions curated from the datasets.

Throughout, images of thdata will be usedo illustrate how | documentedny presencen
the museum and how curators responded to 3DSP. A more extensixa r@sordis supplied

within the practicakubmission.

4.2 Research Strategies
The research strategiedaborated upon in this chapter ew on methods from a range of

different fields. | was inspired to employ multiple methods and strategies as | felt it was
important to live in the space | was researching in, as well as use curatorial tasks as a way of
speaking the language of my participants. Timemersion of being in the museum (residency)
and augmentation of curatorial activities (researthisks)meant | was ale to develop a
research design that allowed me to getbetween the curator and the institudin. It is here

that my position as an insider must be acknowledged; as a former curator, with knowledge of
current museological practice | was albebecome pat of the museum environment. | was
given staff cards and access codes and allowed to wandentiseum freely. Such a privilege
combined with the methods chosen to undertake this research meant | beawsiger within

the museum.This could not have beerchieved through traditional social methods such as
interviews and questionnaires. It is my ledlthat this research needed to be done by living

in the world of museum curators.

It is here that | mustention $Z & $Z]e G « E Z[ (} ue pncddf codtdrs /£ % E

does not make it ethnographid®?arts of the method (observing curators and pew a
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research diary) arespired by ethnographyout the studyis not written as an ethnographic
piece of workand the practice elements of the research makeecidedly different. The

value of ethnography is that is it allows stories to occur within their natural environment
(LeCompte and Schensul 1998)d by immersing myself in the museum | was able to
experence and capture curatorial narratives aroundS3Pas the happened.

4.21 Diary Writing

Throughout The Acclimatisation Study and the Resideratidduseums Sheffield and The
British Museum, | sought to immerse myself in the work of each institution. Thevais to
understand the practices and the daworking life of the curators and to be inspired by the
museum environmentl worked closely with curators, helped them to complete daily tasks,
had conversations about 3DSPtaught them how to 3D scan objecand discussed the
changes taking place inthey E $}E] o E}o X / *% v3 3Ju A v E]JvP $ZE}
stores and got lost at The British Museum. | observed thousands of objects in endless display
cases and pondered over what they all meant. | doented this whole process in a research

diary.

| was initially using the diary in The Acclimatisation Study as a way of documenting
conversations and observations sketched scenes and abstract conceptsyrbte my
thoughtsdown and noted idea$or future research at the museum.sAaresult, the diary
contained curatorial conversations, photographs and reflections on working with technology
in the museum (see practideased submisen p37, p.45 and pp.5568).However the nature

of the diary changed during the data collection phase of this reseaschhe Acclimatisation
Studyprogressed, the diary becama astrument for me to reflect upon past observations
and conversations. | began to use it as tool to muse upon idgassed questions to myself
and explored them through drawings, notes and egtsafrom academic texts. In essence it
became a visual and written scrapbook of my experiences, observations andHdeast is
important to mention the diary was a personakthod of data and not shared with anyone

else.

As the research developed saddny approach to the diarngt Museums Sheffield and The
British Museum | used the diary as a tool for reflection. | found myself going back to previous
pages to see if there as anything | héh missedor if past questions could be ansveet For

The Britih Museum Residendyadded a dedicated sketching space to help me visualise the
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guestions | had during my time at the museuhime purpose of this was to visualise abstract
concet or hard to articulate conversations.drew mind maps, conversations and gea

ideas about the movement and perception of 3DSP in the museum.

The musings and questionentained within the diariesvere not meant to be answered, but
used to prompt nev ideas and thought processes. The lack of an answer served as a reminder,
through the constant reeading of the diary, that the curatorial perception of 3DSP could
change. As such, the writings and sketches contained within the diaries should not teel trea
as linear but as a record of my own thought processes which changed,ngedi@revious
ideas and mused upon conversation¥he diary and the act ommersing myself in the
museum allowed me to gain insights into the working practicesuwators from across
curatorial departments. | developed an understanding of how differdepartments
approacted object documentation, interpretation and displayrhese were aspectef
curatorial knowledgewhich | lacked as previouslyhad only worked wthh decorative arts
collection. The images below represent examples of my diary writinganfréhe

Acclimatisation Study and the Museums Sheffield and British Museum Residencies.
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Figure3 An example diary page from the Acclitisation Study
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Figure4 An example diary page frofthe British Museum Residency
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Figure5 An example diary page from tiduseums Sheffield Residency

The example diary pages shgust how | refleced upon my experiences and knowledge of
working in the museum. In The Acclimatisation Study diary (figuteuestion what happens
between the 3D scanner and the object; my sketching and writing servasagten and
visual representatin of the spacesprocessesand challengesreated when 3D scanning is
used in the museum. Such questioning was continuednduthe two museum residencies;
the example page from the Museums Sheffield Residency (flgusBows how | draw upon
museum literdure to review my experience of working with objects. | continued using
drawing and writing as methods of documenting my exences while at The British
Museum. The example diary page from The British Museum Residency #)girews how

| wrote, drew aml reflected uponthe current realworld projects being investigated at that

museum.

4.22 3D Scanning
Immersing myself inhie museum meant that | was able to 3D scan a whole range of objects

§Z § € % E » v §Z @& $Z }( §Z %A BDusganpingsith}queatois] } v « X

was used as a research strategy in order to caphateonly what objects they wanted to scan
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but aso how their perception of the object and technology changéen they were exposed

to the processes of 3D scanning.

The 3Dscanning of objects took place in the museums store with both curators and other
curious members of staff presenthroughout Thé\cclimatisation Study and Residenci&3
scanning was used asmeans of provoking curatorial reactipas well as investigatg how

the technology impacts upon curatorial practi€mpleted scans, whether successful or not
were fed back to curators. Treet of allowing curators to review the scans meant | was able
to generate insights into how different object characterissash as, file size, colour accuracy,

scale and overall accuracy impacted on the curatorial perception.

Museum objects were 3D smaed for a number of reasons, including curatorial curiosity, and

do not equally represent the same value within this studbl@ 1 is a complete list of dfie

3D scans produced for this research.

Tablel List of Completed 3D aas

Scanned Object Museum of Origin | Research Phase Successful
Scan

BronzeAge Burial Pof Museums Sheffield Acclimatisation Study | Yes
Small Bronze&ge Pot | Museums Sheffield Acclimatisation Study | Yes
Woven basket Museums Sheffield Acclimatisation Sidy Yes
Small textured baske{ Museums Sheffield Acclimatisation Study | Yes
Antler MuseumsSheffield | Acclimatisation Study | Yes
Moa Bone Museums Sheffield Acclimatisation Study | Yes
Humming Bird Museums Sheffield Acclimatisation Study | No
Ivory Vase Museums Sheffield Acclimatisation Study | Yes
Blue John Vase Museums Sheffield Acclimatisation Study | No
Shell Museums Sheffield Acclimatisation Study | No
Marble Bust Museums Sheffield Acclimatisation Study | No
Silver Jug Museums Sheffield Acclimdisation Study No
Cloud Glass Plate Museums Sheffield Acclimatisation Study | No
BronzeAge Pendant | Museums Sheffield Acclimatisation Study | No
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BronzeAge Dagger | Museums Sheffield Acclimatisation Study | Yes

Egyptian Statue Museums Sheffield Acclimatisation Study Yes

Egyptian scarab Museums Sheffield Acclimatisation Study | No

Iron- age Flint Museums Sheffield Acclimatisation Study | Yes

19" Century Bust Museums Sheffield Acclimatisation Study | No

Stone Bust Museums Sheffield Acclimatisation Sty Yes

Silver tea rack Museums Sheffield Acclimatisatio Study No

Decorative Glass Vag Museums Sheffield Acclimatisation Study | No

Decorative Glass Boy Museums Sheffield Acclimatisation Study | No

Quartz Museums Sheffield Acclimatisation Study | Yes

Ivory Arm Rest Museums Sheffield MuseumsSheffield Yes
Residency

Ivory Buddha Museums Sheffield Museums Sheffield Yes
Residency

Ivory Oval Box Museums Sheffield Museums Sheffield Yes
Residency

Ivory Rectangle Box | Museums Sheffield Museums Sheffield No
Residency

Ivory Goddess Statug Museums Sheffield Museums Sheffield Yes
Residency

Ivory Mother and Museums Sheffield Museums Sheffield Yes

Child Residency

Ivory Pheasant Museums Sheffield Museums Sheffield Yes
Residency

Ivory Weather God | Museums 8Beffield | Museums Sheffield Yes
Residency

Buddha Statue Museums Sheffield Museums Sheffield Yes
Residency

Ivory Plaque Museums Sheffield Museums Sheffield Yes

Residency
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Phoenix Statue Museums Sheffield Museums Sheffield Yes
Residency
Mould Gold Cape The British The British Museum No
Museum Residency
Ringlemere Cup The British The British Museum Yes
Museum Residency
GayerAnderson Cat | The British The British Museum Yes
Museum Residency
Votive Offering The British The British Museum Yes
Museum Resdency
BasseYurtz Flagons | The British The British Museum Yes
Museum Residency
Annunciation The British The British Museum Yes
Alabaster Museum Residency
Coronation Alabaster| Victoria and Albert | The British Museum Yes
Museum Residency
Last Spper Alabaster| Victoria and Albert | The British Museum Yes
Museum Residency
St John Alabaster Victoria and Albert | The British Museum Yes
Museum Residency
Ascension Alabaster | Victoria and Albert | The British Museum Yes
Museum Residency
EE]] &E The British The British Museum Yes
Museum Residency
Eagle Ryton The British The British Museum Yes
Museum Residency
Mummy Mask The British The British Museum Yes
Museum Residency
dZ >pl]E , |The British The British Museum Yes
Museum Residency
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The Conell Cael Bell | The British The British Museum Yes
Museum Residency
Parthenon Frieze The British The British Museum Yes
XXXVII Museum Residency
Parthenon Frieze The British The British Museum Yes
XXXVI Museum Residency
Parthenon Frieze XX\ The Britié The British Museum Yes
Museum Residency
Parthenon Frieze XX| The British The British Museum Yes
Museum Residency
Carian Stela The British The British Museum Yes
Museum Residency
Horus Statue The British The British Museum Yes
Museum Residency
GoldCuff Port of Antiquities | The British Museum Yes
Residency
The Blacs Ewers 1 | The British The British Museum Yes
Museum Residency
The Blacs Ewers 2 | The British TheBritish Museum Yes
Museum Residency
Gold Coin The British The British Musum No
Museum Residency

All 3D scanned objects, including those which did not scan correctly, are considered,as data
as their creation provided curators with the opportunity to obserehallenge and create new

forms of curatorial practice. The scan data imixture of Artec scans, photogrammetry and

other 3D scanning tools such as a 3D Sense and Microsoft Kinect. However, as the Artec Spider
produced the best resulig became themain scanning tool for all three research phases. The
scan data, whether aacate or not provided curators withthe means to discuss loss,
authenticity, practice, form, and relationship between the museum object and its 3D scanned

and printed counterpartFurthermore, using 3D scanning as a method and exposing curators
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to the pracesses of the technologllowed me to observe reaborld conversations, which

were documented in the research diaries.

4.23Making
Throughout TheAcclimatisation Study and two residency this study used the concept of

making as a research strategy. Hgr& ]* Ju%} &S vS S} u vS]}v iBduddstiE u Zu []VvF
curation of the exhibitions and the prototyping of the research tasks (curatorial intéores)

used in the two residencies.

Making the exhibitions and curatorial interventions allowed me to expbtata and research
guestions in a creative and reflective manner. | was able to draw upodiangs and past
observations to createxhibitions anl research tasks that exposed and questioned sites of

tensionbetween the individual and institutian

Forexample, the research tasks (curatorial interventions) which were used in the Museums
Sheffield and British Museum Residency were created by reviewing data from the previous
study and drawing on curatorial tasks. This process was an iterative ongngraed testing
different designs and concepts. The act of making the research tasks helped to not only
understand the research | was developing on but also gain a greater understanding of the
data from the previous residency or study. A detailed accdanthe development of the

exhibitions is provided in sections 4.43, 4.53 and 4.54.

4.3 The Acclimatisation Study

4.31 What is the Dataset

The data for the Acclimatisatidiudy consisted of a diary, written by myself and a selection
of 3D scanned objecthat represented the breadth of the museunfdecorative, natural
science and social history collections (see Table 1). The objects selected for 3D scanning were

chosen by Meeums Sheffield curators.

Thediaryincludes a study of how curators engaged witbSP and their perceptions of the
technologyused within the museum. Observations, drawings and images were made as
curators went about their daily activities. In order tacflitate such a studyD scanning was

used as a context for exploration. Herejstimportant to mention, theravas a conscious
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decision noto A}@E| A]38Z 8Z upe pule (]v,as@3 detald are [ost in the 3D

printing process.

In total, 24 objects were 3D scanned during the Acclimatisation S{seg Table 1) The

majority of these either produced poor quality scans or did not produce any new insigirts

couldthey Julv A]l8Z §Z upe pu[e WEE vE AEZ] ]3]}V %0 veX o
used for the Acclimatisation study were continually under a process ofioavand re

selection. Initially, curators were sent a guide, developed by myself, that gave Saggem

the type of objects and properties that were easydifficult to scan. Curators at Museums

Sheffield used this guide to propose objects from theunacollection Thesewere scanned

and the results fed back to curatorshereupon more objects wex 3D scanned and thus the

process was repeated. The scans that were dismissed from the project were deitbeso

because they represented objects isolatedn the core collectionor becausethe original

object was so hard to scahat the processed secawas unrecognisable as an object.

4.32 The Acclimatisation Study: Initial Reflections
The dataalsoshowed the progression of the project, from the firstratorial interaction with
3DSP to curators questioning the uses angbssibilities of the technobgy and their

understanding of what material cdre successfully scanned.

The data comedlirectlyfrom engaging curators with the processes of 3D scannimginitial
responses to 3D scanning were neither positiae negative; they existed in the realm of
apprehensionperhapscaused byhe novelty of the technologyr perhaps as a result pfior
experiences with 3D digital projects. The condtion of 3D scans, recorded curatorial
observations andomments irthe research diary show how the curatorial perception of 3DSP

changed as exposute and knowledge of the technology increased.

The data show how curators sought to understand what 3DSP could and dog¢o museum
objects and potentially reveals the internal debatehichthe curators at Museums Sheffield
had, about the integration of 3DSP. Embedded within this data set are questions about the
very existence of physical replicas in relation to museaobjects and debates around the
changing role of the curatpespeciallywith regard to the eveexpanding realm of digital
heritage and technology (see practibased submiseh p.9 and p.30). Thee are also

concerns and frustrations about where 3DSP disjsi within the museum and how they can
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p.26).

Embedded in the data themese concerns not only abouthat the 3DSP does to curatorial
practice, but also about thadvisability of replicating museums object$ese concerns are
especially prevalent givethe fact thatcuratorial practice is not based purely in objecthood
but is a deeply processual act in whnicierarchal structures, nepotistic decisions and object
relationships all play a key part. The data suggdsis 3DSP potentially sits outsiaé these
museological frameworkgossibly causing concerns around how such objects would be
documented, recorded and curated in relation to the core collection botmerdind in the

gallery.

Watching curators become involved in the 3D scanning process raised unexpected questions
about3 "W ([e Ju% 3 }v 8Z &E}o }( 8Z upe pu pE S}E.WIhge i} U -«
IvSE} W, 39 eomtinually underreview and re-evduation. These new questions and

avenues in research helped to establish the direction of the second stdadlyZ D pue pu

NZ ((] o Z <]byweptifying a gap in knowledge; the changing role of the curamar

of curatorial perceptionwith regard to tke acceptance of 3DSP as an integral part of the
museumX ZdZ Dpe pu *Z ((J] o Z ] v C[ 8Zuse ePuPtEeSmiijedmA «S]P §

though the lens of the curatowyith regard topractice and methods.
4.4 The Museums Sheffield Residency

4.41 What is théDataset

The data from The Museums Sheffield consists of a series of curatorial interventions and a co
curated exhibitbon using the museums Ivory collection. The term curatorial intervention is

Jve% ] E C D E-+S]v [+ ~Tii06- (1v]8]1}81}¢[3Z J-Gucziys EA v
ZD SZ} [X &} E S§/4lje t€éEn +s ueedZo mean a seriestagks inspired by curatai

methods and practice. Each participating curator was asked to complete these interventions

in relation to their own collection, withhte aim of simultaneously revealing the curatorial

process anghowinghow 3DSRiffects curatorial practice
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Each participat was asked to complete these curatorial interventions (see figlyre’hich
were inspired by the curatorial processes of accesamgpndocumenting andlisplaying
museum objectsThe interventions, completed by Clarethe Curator of Decorative Arts,
formed the bass for the ivory exhibitionvhichprovided an example of how interventions can
be used in actual museum practice. The curalanterventionswere informed by 3D scans
V % E&]vse (E}lu §Z uE S} ovdedreatlwarld examples of how 3DSP

impacts on the curatorial perception and practice.

UBISSQ UOURII

fis|jes Joyue)d pjoieH

o
wn
o
o

e}

Figure6 Image of the Museums Sheffield Curatorial Interventions

dZ & epos]vP 3§ A . }oo 3]}v }( 1 e vecOlEGtons Zndrome pule /A
curatorial interventions from curators working with Archaeology, Decorative Arts and Social
History collections. Below is an outline of the data collected from the Museums Sheffield

residency:

% A completedaccession form for a 3D prid object fromthe pE $}E[+ }oo §]}vZ
% An incase museum label for the accessioned 3DSP object written by the curator

¥ Completed 3D scans and 3D printed objects

¥ Observations and photographsjade by myself, when engagingurators with the

3DP process
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*The objects were accessioned usingversion of Modes, as the 3D scans/objauight not have
compliedwith the museung collecting policy. Usingly own software meanthat the 3D scans/

objects would not appear on the museums database.

The exhibition concepdr theme were left to the curator[+ \couldhave ncluded any part

of their collection; the only requirement was that the exhibition had to include 3DSP. The
exhbition concept reinterpreted curatorial practice of designing and laying out an exhibition
concept (as shown onpi36-37 of the practicebased submission) and showcased how
curators perceivd the use of 3DSP within the gallecpntext aswell as revealingheir

knowledge andiuseof 3D scanning and printing.

4.42 The MuseusSheffield Residency: Initial Reflections

The data from the MuseumSheffield Residency showed how curators would curate 3DSP
objects as well as revealintipeir concerns about how faBDSPshould bean integral part of
museum practice. There were concerns and frustrations about accessioning 3DSP objects into
the museum ollection. Yetat the same time, the exhibition conceptajtlined in full in the
practie-basedsubmission (see p50-54), showcased how curators used 3DSP to support
access and engagement through interactive exhibits, enlarged displays, handling abpbcts

digital interpretive panels.

By visualising how 3DSP objects could be curated through drawing, maps and ohjgsisan
the perceptions and attitudes of curatorsane captured, revealing not only the perception of
3DSP but also insights into how aspects of 3DSP are not welcome in the museum. Below is an
examination of each curatorial map, what it contains and howsBDbbjects have been

depicted in relation to the exhibion concept.

% Concept AExhibition by Alister, Curatoof NaturalScience.

The exhibition concept, (see practibased submisen p.51) detaikd a paleontological
exhibition with skeletons, biologat and replica fossils displayed in the same mannéarge
screen depiad the process of fossilisation and 3D scanniRgpotic 3D printed trilobites
occupedthe far corner for visitors to play with. The exhibitioanceptwassparse allowing

a dinosaur fossil and its 3D printed counterpart to take centre stage.
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%, Concept BExhibition by Clara&Curator ofSociaHistory.

The exhibition uséthe concept of enlarging objects to display datlouses in an innovative
way (see practicdased submisen p.52). In the centrewasan enlarged 3D printed dolls
house which visitorsauld sit in. Standard museum casex en the outskirts of the exhibion,

with a resources area containing oral history exte and 3D printed handling objects.

¥, Concept CExhibition by Martha Curator of Archaeology

The exhibition concept (see practibased submiseh p.53) detaied a bronze age coin
exhibition featuring multiple examplexf 3DSP. Enlarged 3D printed coivese placed at the
entrance of the exhibitin, with interactive exhibits placed around sides of the gallery space.
The main use of 3D scannimgssituated at theback of the spacewith a section cornered
off for a live accessioning and 3D scanrspgcewhichallowed audiences to view the behind

the scene®f the curatorial process.

%, Concept D.Exhibition by Clare Curator ofDecorativeArts

Theexhibition (see practicbased submisen p.54) wasdivided into themes t@onveymore
effectively the complexities of historical Chinese Ivory. Standard musaseswvere placed
in thematic areas with the museum objects displayed inside. 3D scans anthg persions
of the ivorieswere located in a resource area along with dressing up clothesHidrenand
a reading area. The focusasnot on the 3D printsvhichwere used and seen as interpretive

aids.

% Concept EExhibition byl eighane, Curatorof Archaeology

The exhibition concept (see practibased submisen p.55) usal 3DSP to support a show
about bronze age burial beakers. 3D&#3used to show howbroken pots would have looked
when they were whole by using 3D printing to reconstruct missing or damaged pieces. 3D
printed workswere displayed alongside museum objects and interpretive aids suc¢heas

handlingof objects.
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The resulting exhibition caepts detaiéd not only a variety of exhibition styldsut also

reveakd how curators perceive 3DSP alongside their core collection and within the

frameworks and display standards of the museum. The exhibition concepts correspond
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to the accessioned mords (see practicbased submissiony39-40), which revead the

perceived role and position of 3DSP objects in the collection. Below are examples of the

accession with the complete set illustrated in the practice submission.

The Accession interventioa directly inspired by the Accessioning process curators ki

in order to bring a object legallyinto the care of the museum. The aim of the Accession

intervention was to understand how curators perceive 3DSP in relation to their collection and

to reveal the frustrations of doing so by challenging the catalugsystem of the museufn

documentation system.

Embedded witin the curatorial interventions are curatorial perceptions that indicate how

3DSP works with and against the frameworks of the mmogalepending on the context of

the collection in question. Isuggestedo a more complex relationship between museum

frameworks, standards and expectations than | had originally expected. The Museum

Sheffield Residency seewh to highlight how the curator [

MSZ}E]SC
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regulations imposed by externahd internal sources. Ideas on how to work with 3DSP are

thus limited by the frameworks artthe protocols of the museum

4.43 Stories from the East: The Grice lvories
Theco- p& S]}v }(Z(B}EFZ *S[ }ve]es }CuCe of A}éEErbth A]éZ (

Museums Sheffieltb design and implement a way of integrating 3DSP objects into an already
scheduled ivory exhibition. | used the curation of the exhibition to explore space and layout
(see practicebased submissiongp35-38). The exhibition was sb a way for me to test and
explore boundaries. By using the exhibition as a method research, | was able to test the limits
of 3DSP objects inside cases, as well as the perceived restrictimansiflering the such

objectsa ¢ Zupe pu } i S[X

During the design and installation phase of the exhibitibplayed withnotions of space
language and layout. Positioning objects either inside osidetof the museum case served

as a powerful tool fohow 3DSP museum objects are perceividte act oplaying with layout

and objects meant | waso-curating the exhibition with for the purpose of exploring how
curators perceived 3DSP within the gallery context. It moved the questions | was asking from
the hypothetical and to the realiord, and presentediew challenges to for the curators who

had to think about the audiences of Weston Park Museum.
4.5 The British Museum Residency

4.51 What is the Dataset?

The data for The British Museum Residency dortse }( Z W& S}Ee[ }A[X dZ } A
series of curatorial interventions that sought to ascertaipnE S} E&] 0 % E %S]}ve E O
§Z ]Jvd PE 8]}v }( 1 "W ]Jv upe pueX dzZ ]Jvs EAAY]}ve ASE A o}
§Z JEE *%}v WP uUE S}E

At the British Museun worked in the Digital Humanities team run by Daniel Pett. During this
time, | responded and contributed to 3D commissions by curators from across the museum.
In return, the curators }u%.0 § SZ HE S} E][- 8} Heywere {rgP [0@&dd to

and customize the box as thegwgfit. Participating curators from across the museum chose
to decorate the boxesadding images of the objects to be 3D swedito the outsidesurfaces

of their box.
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Figure8 Image of the 'Curator's Box'
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4.52 The British Museum Residency: Initial Reflections
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Curators across The British Museum saw 3D2Ra8 for enriching adience experience as

well as their own pract yet struggled to see where 3DSP sat within the museum or whether

the objects and scans produced from this technology shbala part of the collection. There

seamedto be a dualism at play between the peiced benefitsand possibilitiesof 3DSP and

the standards and frameworks of the museu&p ESZ Eu}E& U §Z VvA]E}vu vs oU
HOSUE o }vs £S5 }((&u P B )v § JE]P]wS 3} VvV Juk}ES v

72



( 8}J&E Jv Z}A ¥ "W A% pleobdC AZ v pOSHE 00C Eve]ZMP } i
}ve] & (}JE T + vVv]VP }E % E]vS]VvPX

dz § Jve]l] ZdZ uE S}E[s }E[] EA 0 8Z 3C% * M & p

v}S }v@@®% %o E} Z]JVP Vv }u%o0 S]JVP T [PE pwuiw&GyiP A u us

A 00X "t Z uU32}5)}%B% EE v A AC}(3Z]vllvP NE A oP]s]e &

eCeS ue }( Z] E E Z] o Aop U IviAo P SE ve((BUSEFor w }v:
eeX U ANEZ]- § 8§ @P.& AE]S] o ] PE usU vv}s§ §

E (0 SPwuE S}%{Eo 5] Vv 8Z 8§ }( SZ upe pus ~eu %jir] S]

%0 1 %hd KO Vv %o Xeb iri i 00 X

dZ }A E 00 *Sp C E A 0 SZ7i TWhoO(AVSCP IHINEWPRALs U

Ve ¢ <u VBO@RIE S} E] 0 WIEVSTWPIXKEIA] « v A AC }( 0}}I]vP ¢
HV E+3 v JvP i ]P]8]* 8]}v A]3Z]v 8Z upe puU }38Z }vo]lv Vv %
§} 2 Z vP]vP E}o }( upe pu pE S}E] 0 % E S]] X
4.53 An Object in Transition

dZ P& S]}v v ]JvesS objest]}v dEZvyY]K]}Vv][ S}}I %0 ME]JVP §Z E
annual Heritage Consortium Conference 2017. Throughout the Acclimatisation Study and the
two residencies there had been a prevailing question about the position of 3DSP in the
museum, especially whetlhe 3DSP objedis perceptually different to the original museum
object. | wanted to explore this question visually to provide myself and audience with a

greater insight into this problem.

During thecuration phase of the exhibition, | explored the teatsd 3D scans | had amassed

| started to pull apart eactaspectof the 3DSP process. | questioned whether the data
produced by each process could be considered as a museum dbgxtpracticebased

submission pp. 12:3122) | pondered who were the inddwals o ¢*](C]J]vP Zupe pu } i Se
and came to visualise and juxtapose each part of the 3DSP process against quotes and

guestions from curators at The British Museum.

| used the exhibition as a research method to examine the role and position of 3DSP in
museum Once the exhibition was installed, myself and audiences were ahlsddo the

exhibition as a sounding board to reflect upon questions suchagdoesthe object change
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as it moves through the 3DSP proc®@dhat does 3DSP do to our understandaiggmuseum

object, andwhat isthe role of this new technology

4.54 Frustrating the Linear
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4.6 Summary

In summary, the initial reflections for the three data sétought to lightto a complex
relationship between the curatothe museum andhe object thatwent beyond traditional
assumptions ofhe replica inthe museum. Thergvasa simultaneous vgh to engage with
3DSP an@ concern abouits integrationinto the museum that needs to beonsidered in

greater detail.

Across the three studiegdhere seemed to be a dualism at play between the perceived
benefis and challenges of using 3DSP in the museum. The three data sets highlighted how
curators saw the benefits of the 3D®Mt struggled to see how it would fivithin the confines
ofthemus pu[s SE ]S]}veU % E 3] < ‘ednptiosgoiBalXe 48d reldRifhad S

links between museum data and 3D datasets of museum objects.
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There seerad to be a desire to explore the possibilities of 3D8fher through object
handling, experimergtion or creaton of 3D objects as a form of curatorial practiCehe
desire to explore what 3D scanning and printing d@sl cando, within the context of the
museum, raisd questions about how the technology can impam the daily tasks of
curators as wellon as their own personal approach to the practice. The &wvas especially
the case with curators at Museums Sheffield whd bt have a digital team to carry out 3D

scanning and printing for them.

dZ epg ¢ <p vsS Z %S E+ & v ASul]lw SFA (S vS]}v v §Z
e S]}ChXZ nE] D& S vS]}vhtheEtatoyid positionCh.6Z1 "W K i §Z}}
% HE S}E] o WE S] [ A ul]v e i "NChe7 Wl O v 0 EV SHZ
]P18 o[ JVA «3]P Zs-ofimpleniehtjngs3DSP into the museum.
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5.The Cuatorial Intention: The Role and Position of 3DSP in the
Museum

5.1 Introduction
This chapter examines foparticipating curatos perceivel the use of 3DSP within their

museum and how this perception influerstthe way they curatd with 3DSP. It exploresoiv
each curator workd with and against the desired practices of the museum and critically
reflects upon how the use of technology in theiseum impacts on the changing role of the

curator.

The chapter draws on the curatorial interventions, from both Bréish Museum and
Due pue *Z ((J oU v 8z AZ] ]8]}v Z"S}E] » (E}w SZ v +SW o0
K i § ]Jv d&.\Hef8é thedrocesses of curatingrere under examination in order to
assess how curators position their way of curating with B@&thin the frameworks and

desired outcomes of the museum.

The chapter firsexamines how curators viewed 3DSP in the museafter whichit examines
this positionality in practiceThe chapterthen examines how curators from Museums
Sheffield and The Bish Museumresponded to 3DSP being integratetith the practices of
the museumsilt provides practical examples of this curatorial resp@before assessing how

such responses can cause a shift in museological perspective.

Embedded within this chaptere concerns about hothe integration of ®SHn themuseum

might affect it. These concernsare combined with a recognition that 3DSP cbeinrich
current museological practices, including object research, audience engagement and
outreach strategies. Itsiimportant to mention that this chapter is meant to serve as an
overview, outlining the curatorial perspective and how it influences tlag wurators curate
before narrowing the focusn the subsequent chaptero objecthood, practice and the

general logstics of managing 3DSP in timeuseum

5.2 The Curatori&osition
The curatorial position is a termsed to showhow curators perceive and curate with 3DSP in

the museum. It encompassesll the curatorial processes from accessionirand
documentationto displayand includeghe subjective decisiomaking procedures that are

often involved in the act of curatindgefore discussing theffect of 3DSP on the role of the
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curator and museum, it is important tdocumentfirst the positions held by participating
curators. The list below is an account of how each curator perceived 3DSP in thermuseu
This list is supportedyomy own observations of curators interacting with 3DSPvaitidl the

curatorial interventions.

5.21 Museums Sheffield
Clare:Clare had previges experience and knowledge of 3DSP from the JISC project and was

keen to engage with 3DSP and use the technology within her collection.

Clara:Clara struggled to see how 3DSP could be used in her colleatitire Social History

collecton already contmed replicas and handling objecigere not a new concept.

Alister: Alister hal a background in Computer Scienmed so hadan understanding ohow
3DSP worked. He was keen to use 3DSP in his collection and had a pairitenésst in

creating large scalreplicas of prehistoric bones

LeighanneLeighanne had some knowledge of 3D8&inly from newspapers and magazines.
She was keen to use 3DSP in her collection, particularly in relation to reconstructing-bronze

age buriabeakers.

Martha: Martha was iterested in 3DSP but had concerns about how the technology would

impact an her collection.

5.22 The British Museum

John:John was concerned about the use of 3DSP in his colleg#oticularly in area®f
cultural sensitiity. He had no previous experice of 3DSP andespite recognising the value
of 3DSP in terms of increasing access and engagerentas worried about using it with

non-experts.

Neal: Neal had a lot of previous experien@d was used taexperimentingwith 3D
technology from his the workingin the field.3DSP habeen used extensively to support
Archaeological and Egyptology field ware spoke about using 3D technology to reveal the

inside of sarcophagiigitallyand waskeen to experiment with thé\rtec Scanners

Marie: Marie was also keen to experiment with 3DSPhehad experience of using 3D
technology from managing Egyptological touring exhibitions that used the technology to

reveal hidden amulets inside mummies. She was keen to use 3DSP oniineny masks.
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Lloyd:Lloyd wa& uninterested in 3DSP had no experiencef usingthe technologyand
despite seeing a value in increasing access and engagernentad no interest in

experimentng with the technology.

ThomasThomas had an interest in experimenting with 3DSP buglgdrom an object centric
perspective. His goal was to increase engagement with one object. He had limited knowledge

of using 3DSP but was ketncreate a 3D scan of the Votive Offering.

Alexanda: Alexandra had some knowledge of using the technologhimv her collection
through a collaboration betweemhe British Museum and €hAcropolis Museum. She

recognisedhe valueof 3DSP and was keen to experimémtther with it.

Julia: Julia had priorknowledge of 3DSP froma previous enquiry intowhether
photogrammetry could be used to he§b scan the BasséurtzFlagons projecalthough she
had never practically used the technology. She was keen to see how 3DSP could be used to

share the Flagons Wi a French museum.

Neil Neil was keen to explore the psibilities of 3DSP arithd someknowledge of3SDSPut

no practicalexperience of using the technology.

The interactions, behaviours and approacheghe use of3DSP within the museum, listed

aboA U Z 0% 3} (JEuU v }A EA] A }( & thetEhhdldgy: Mpradtieso S]A
this can been seen through the curatorial interventiarthe practicebased submission (see
pp.50-53 for the exhibition concepts from Museums Sheffield gm93-96 for examples of

the curatorial flow charts from The Bith Museum). The subsequent section of this chapter

is an exploration of the curatorial position of 3DSP in practice.

5.3 Positionality ifractice

The curatorial interventions completed kpurators at Museums Sheffield and The British
Museum revealed howurators perceivd the use of 3DSP in the museum and hbeir ideas
aboutthe technologyaffected how they curated 3DSP objedBurators across both museums
used their curatorial intervembns to document and draw how they would use 3DSP in the
gallery ontext. The exhibition concepts from Museums Sheffield revealed a desire to

encourage audiences to explore new object narrativiesr exampleMartha created a live
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accessing and scannin@gsbn (see figur®) and Leighanne added 3D printed enlargements

to provide audiences with close ups of object details (see fijQye
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Figure9 A close up of Martha's exhibition concept
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D &SZ [« A£Z] ]S]}v }v Ypddcuments(di acdessioning and live 3D scanning
platform which she us#to open up the curatorial process and allow audiences torseee

of what curators do. This deviation from traditional museum practi@s accompanied by

8Z upe }( T AW 8} % E}A] Vv A }i § Jve]PZEe v v EE 3]A .
exhibition concept (see figur@0) and the other exhibition concepts (see piiae-based

submission p.51-55).

The British Museum curators wished to use 3DSP in a differentfaraie sharing ofobjects

and the dissemination afbject information. There was a desire to shaigects beyond the

four walls of the museumThisdesre thoughwas not uniformly acknowledged across all the
curatorsU (} & HE S }wthregaic 153D SR asinformed by the practices dfis or

her curatorial departmentprior experience with 3DSP and the cultural and political context
in whichthe collection existsFor example, curators from the same curatorial departments
such as Neal and Na from the Department of Egypt and Sudan (DES) and Julia and Nell
from the British and European Prehistddepartment(BEP), positioned 3DSP in the gam
way. For Neal and M&, there was a focus on research and increasing audience engagement
Both curators activelycarried out research that use3DSP technology. In their diary they

write,

In Egyptian mummies: ancient lives, 3D prints raised new intéresisitors who were very
enthusiastic at the idea of accessing these unique objects not visible for thousands of years.
(Marie t The British Museum).

In the gallery the Gedelian Man Virtual Autopsy Table (2013) has been very successful in
retention 96%of time and more importantly people look at the mummy as a reghial t

The British Museum).

WhereasJulia and Neil, both members of the BEP department, saw the value of 3DSP being
embedded in access and engagement. Their comments centred on usingt@e6sgage
audiencesJulia wrote about the possibilitighat 3DSP could bring to the museumcluding
allowing audiences olfactory and tactile experiengesviousy denied to them.An idea
furthered by Neil who wanted to use 3DSP to creataline 3D scanng for audiences to

experience whenever they wished

80



People are excited by the new technology and possibilities and especially enjoy being able to

touch and handle objects and scdqdslia The British Museum)

For 3D scans (e.g. onlind)et value is immdiacy being able to explore an object in all

dimensions @ their leisufdleil t The British Museum)

Yet :no] [+ v E ]Jo[e (} ue }v He]VP T "W 8} eu%o %o} ES ooV
because the BEP departmehntobjects are not cultally or politi@lly contentious,unlike

those of Johnfrom the Department of Africa, Oceania and the Americas (DA&Aresult,

BEP curators have the potenttalexplorefreelythe uses afforded by 3DSP without concerns

about the political and cultudaamifications

However, despite the different perspectivas approaching 3DSP in the museuthe
outcome was generally the same: objects were created and eventually displayed or
disseminated online. This is se@The British Museurg SketchFab accotjiwhich currertly
displays 20 out of 28 of the 3D scans | creatediartde combined flow chart interventions
(see figure 1) which illustrate the responses from all participating curators at The British

Museum.

The combined chart revead the ways curatorsdesired tocurate a 3D printed museum
object, illustrating a route through displaying the 3D printed object in a glass case with other
objects, not scaling it and printing it in full coloQuratorial direction ighuscentrednot only

on creatng and sharing objés but alscon accuracy, an aspect of 3DSP explored mof&hirb

Zi "W K i 8§Z}} v JE S}EChh7MIFe $ju [vvdZ . ]P]S o]
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Within the curatorial interventionsvere drawings and text thaalsoillustrated how curators

saw audierces engaging with 3D$&ee practicebased submisen p.91, p.107 andpp.115

116). The British Museum curators wrote about their visitors playing with 3D scans and
handling 3DSP objextThe curators at Museum Sheffieldedr enlarged 3DSP museum

objects,3DSP handling objects and one concepta fully articulated 3DSP dinosaur skeleton

The exhibition concepts show how curatatsch as Clare, Clara, Leighanne and Aljg&ae
practicebased submissionb1-55) who come from a variety of curatorigepartments
wanted to useBDSP to encourage audiences to experience objects in new ways. For example,
Alistair included 3D printed remoteontrolled trilobites in his concepas a form of playsee
figure 12). He envisioned audiences remotely controliSz Z3}Ce[ AZ] Hidthpo u]
way a real trilobite would moveThisconsequently allowd audiences not onlyo play with
the exhibis but alsoto learn about how trilobites mowé This form of playwasalso noted by
British Museum curators and is expal in greater depth iChé Zzi "W K i §Z}} %
MHE S}E] o Wb@eves, it i possiblmat thisform of experimental engagement is only
Ju P]Jv o ue 8Z p& S}E([s }oo SJ}ve & v}S }vsS vsS]iue }E

Figurel2 A close up of Alister's exhibition concept
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John who at the time of the residency as Head of the DAQAsed his audience questions
and diary writings to critique the use and ralé3DSPespeciallywith regard to questioning

whether scanning African objeatsuld perhgs beconsidered asnew form of coloniam.

Is it ethical tomake 3D resources of important cultural items? Is this colonialism, ownership,

appropriation or exploitation®John t The British Museum)

:}Zv [+ }uuefegsto how 3DSP could be used to create replica objettrtefacts that
once belonged to foreigrmountries without their express permissiqra point exploredanore
fulyinCh.7ZdzZ Dupe pu v dZ Thgre Jscorfefitly a debate around where the
ownership and copyright ofa 3DSP object would lieThis is especially prevalein the
museum where the control of access to 3D scans and prints is debateds, therefore,
understandablethat curators caring for politically and culturally charged obgestould
guestionthe ethicsand moralsof using3DSP in the museuriloweve, despite his conces)

John also recognigéhe value of using 3DSP as a tool for sharing objects.

3D printing enables the sharing of objects with other museums and audiences in that are ways

not possible with objects the permanent collectidahn t TheBritish Museum).

While, on the surface :} Zv[e ¢S S u vS ]« }v }(of@ke Vaiue BDIJR can bring to

§Z upe puU ]S Je o0} 8 S uvsS }(* % E S]}vX :}Zv[e pe }( 8Z
that he thinks 3DSP objects are not part of the ews collection or shdd not begiventhe

same level oprotectionas accessioned objects E U :}Zv[e }uu vSe Z]PZo]|PZS Z}
opinion of 3DSP does not exist ]*}o S]}vX dZ %}o0]8] o v HMOSUE 0 }v
collection influenced his thoughton 3DSPwhich in turn affected how he curatel 3DSP

objects

However, AZ]o u Eeggdrtlménmtal practiceand the cultural context in which the
collection opeatesaffect how the curator sees 3DSP, it is not the only defining fabtoring

the Accimatisation Study the curatorf®pinions developedn linewith their exposure to 3D
scanning and printing. At the start of the project, Museums Sheffield curatarabgractical
experienceof 3D scanning and printing and thus their perception of thehtextogy was
initially one of apprehension. Howevan the final scanning phase of the project, discussions
centredpredominately on the meaning of the objects andahthey could learn from them.

During discussiongurators came together to explore remis of museum objectthat they
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had not previously encountered. For example, the curator of natural science, when handling

the 3D printed Bronzé\ge Beaker, asked tloeiratorial assistant of Archaeology if the etched

detail was symbolic or temtil. This exanple of 3DSP facilitating cresaratorial conversations

is explored mordullyinCh.6Z7 "W K i §Z}} v nE S}E] o WE S] [X z S |
of the discus®n in this chapter the development of 3DSP knowledge is seen in my
Acclimatisation Diar{see figure B) where | state how curatorgeremore interested in 3DSP
thenthanthey had been in previousessions antlist some of their comments from the most

current 3DSP experiment
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Figurel3 An example diary page from The Acclimatisatstudy.

With the above discussions in mirttie curatorial perceptiorof 3DSP within the museum is
influenced by a combination dfactors: the way the curatorial department responds to
objects and the cultural context of their collection and technological experience. Each
defining factor does not exist in isolation addesnot necessarihjhave equal weilt with
other factors. Furthermore, it can be arguéthat the position of the curator does not directly
relate to the way curators want to curate the technolgggs they must work within the

framework of the museum.
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AsRamiez (1996) arguegurators far more than other heritage professionals, depend on

the infrastructure that supports their practic€urators arethus placed within an imposed

yet restricted position of poweAs aresult,the way 3DSP is used in the museismot purely

defined by the curator. 3DSP exists IS& v*]S}EC * %o (1v C SZ upe puje
practices and politics. Such a space is not rigidfinedbut isfluid, continually shifting with

the complex soail, economic, political and dural contexts in whiclit is situated.

dZ]e (op] v 8@E ve]8]}v EC % A e E%o}E C uCeo( Az v
ZK i § ]Jv dE ve]3]}Vv[X dan ing@ialionip} wisdalked each stage of the 3D
printing processwhilst documentinghow a museum objectvas transformed in different

museum spaces (see figutd).

Figurel4 v Ju P }( 8Z A&Z]]3]}v - v Ki & ]v dE ve]3]}v[ *Z}Av & 5Z , E]3
Here, each stage of the 3DSP of process is visualised and positioned opposite quotes from
curators, which, when considered togetheallude to how the perceptionfdDSP changes as
it moves through the museum. The aim of the exhibition was to develop findings that

positioned 3DSP as a political and cultural tool that transgebthrough the museum,
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simultaneously challenging and enriching practice. Audienaeshe exhibition were
confronted by quotes that questioned the use of the technologwhile concurrently
expressing its potential to support audience engagement, oHjased research and
curatorial practice. A more extensive visual record of the exhihitia® well as the
development phasds shown in the practicbased submission (se@Ai09-113).

5.31 Transitioning Through Spaces

The Museums Sheffield and British Museum resitgen@nabled me to showow 3DSP
objects are perceived differently as theyome through he museum. Management, nen
curatorial and curatorial departments responded to 3DSP objects in different, waged on
the traditional practices of their department, which ultimately affected the outcomes, time
scale and overall conversationrsounding 305P in the museun8uch was the casef the
BasseYurtz Flagon projegctvhich saughtto create a 3D print of th€lagondor a museum in

Moselle

These diary pages are for your thoughts musings, experiencss, ideas and These diary pages are for your thoughts musings, experiences, ideas and
questions about 3D scanning and printing. questions about 30 scanning and printing.
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Figurel5 Diary pages written by Julia.
The project was delayed in order to work out the complexities of a licensing agreement
between TheBritish Mus&im and Moselle. Figuresl }ve]eSe }( SA} % P edig@}u :po] [
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where she alludes to the complexities of organising the agreement. Her writings reveal how

the project beame delayed whilst simultaneously exposing how theage and Licesng
Team[perceiveal the use of 3DSRuite differently from how curatorsviewed it. Jula uses
phrasesrelated to access rightsep Z ¢ Z JP]S 0o 0o} v[U Zpu- v e PE
reative Commonslicers [ §} /E %o (E <« Kddgk ahd Licens@eam[perceive 3DSP

objects. Here, use of the technology is not about objecthdmd about protecting both the

object and the museumt showsthat, in the case of large museurntke integration of ®SP

is not solely a curatorial concern baffects multiple aspets of the museum

5.4 Shifting Perspectives

During both residenciesurators working directly with 3DSP came to disagree migmbers

of noncuratorial departments, especiallyith regardto seU o o v Jv :po] [+ ] &C
figure 15) andto the aesthetics ofdisplaying3BDSPThesedisagreement related to a single

a*% S }( 17 "WJ[e JvsS P (o th¢jentire comgept of its use within the museuiiine

integration of 3DSP is not apoliticdls addition to the museum has implications for the

mus pufe SE& ]S]}veU % E S] U } pu vsS S]}v s8dicemanidohg Vv HE
other things As a result,He integration of 3DSP has the potential to affect every aspect of

the museum causinghe curatorial perspectivéo shift between the desiresfathe museum

and personal wishes of experimenting with the technology.

Shifts in curatorial perception relating to 3DSP were noted during the Museums Sheffield
residency. The residency and the Acclimatisation Study at Museums Sheffield had progressed

with no mention of colour or colour accuracy, as explored in my own (k& practicebased

submissin p45). Yetwhence pE SJvP Z"S}E] ¢« (E}u SZ JMPAcachg 'E&] /
clearthat senior members of nowuratorial departmentsvere concernedabout whether

3DSP objects would look too much like the origiradsthis reasonthe exhibition was staged

with in-case 3[3P objectprinted in white. Figure16 and I7 show two examples of the white

3D details. The objects were printed in polylacticdaeai material that cures in UV liglgiiving

objects a heavy but waxgxture. Figure & shows an inscribed detail from an arm rest; the

detail was enlarged to show audiences the intricacy of the inscription tanenable a

translation tobe made.
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Figurel7 A photograph of the enlarged 3D printed fish and insects

However, audiences would have been able to see the inscription better if the 3D printed detall
had been printed in coloubecause of the colour contrast on the ivory object (see practice
based submissiong45-46). The motive behind the 3D printirgd the fish and insect details

seen in figure 16 was the same fas the 3D printingof the inscription: that of creating
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additional object narrativesHere, it can be arguethat the concerns and decisions of the
non-curatorial museum members actually hindered ardies from discovering the
inscriptions as they were hard to distinguish frothe background of the 3D printed detail.
This is gointwhichis supporteddy Clare whoduring the installation phase of the exhibition

stated,

Z/ Alpo Z A %o (EbjéctEtbe patedjncolomve ould Z A ¢ v u}E t § Joe]
(ClareMuseums Sheffield

The decision to change the labels and only print in white is not necessarily a statement of
power nor adislike for 3ADSPbut is potentially driven bya desire toretain accuracy in the
museum, for the colour accuracy of the 3D scann@oisperfect. Consequently, this results

in avisual differencéetweenthe museumobject and its 3DSP counterpart.

The colour of the 3DSP objects was not the only concern noatarial members of the
museum had about the use of the technologithin the gallery context: there waalsoan
apprehension about how audiences would interpret the 3D printed object details. As a result,
the labels were consequently changed to reflecethrocesses of manufacture rather than
storytelling Consequentlythis solidifiedthe objects in the mind of audiences as objects of
manufacture. This is not necessasglther a negative oa positive change, as necuratorial
members of Museums Sheffiemay have used interpretatiom orderto make it clear to

audierces what the 3DSP objeat®re, especially given the novelty of the object details.

Figure B illustrates how the interpretation of the object details s changed. The
interpretation on he righthand side provides additional object storj@sline withthe theme

of the exhibition, but also uses scale as a way of cementing 3DSP as a process of manufacture.
Scaling and manipulating the form of objects is not part of traditional museuntipeand
therefore references to the practices of scaling can bersas a move to distance the 3D

%0 E V3 § Joe (E}u 8Z upe pule JAY}E] X

There is a dualism at play here between the desire to maintain traditional forms of practice
andthe wish tomodernise, to align with the expectations of audiencebat seems to b at

the crux of 3DSPintegration into the museum Embedded within this dualism is the concept
of retaining accuracy within the museum, a concept explored nfatly in Ch.6 Zi "W
Objectz}} v pE&E S}E] o WIZZ8F [Dpe pu v SZ ]P]S oX
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BD Detail of Liu Ji's hands
BD Printed in Photopolymer Resin
017

This enlargement of Liu Ji's hands,
shows him in a contemplative state yet
restrictive state. As a statesmen and
writer, who was also imprisoned, his
hands were the tools of his trade. His
iterately works included statecraft,
philosophy and technology

BD Detail The Endless knot
BD Printed in Photopolymer Resin
R017

This 3D printed knot is an enlarged
version of the knot on top of Imperial
Palace servanl. The knot which overlaps
without a beginning or end symbolises
the Buddha's endless compassion and

D Printed insects
D Print in Photopolymer Resin
2017

hese 3D printed fish and butterfly are
rom the lotus leaf shape boxes. Within
hinese mythology the koi carp is said to
ring good luck. The butterfly symbolises
he soul of a men or women.

BD Detail of Arm Rest

BD Printed in Photopolymer Resin
017

This shows a poem within a cloud from
pne of the arm rests, The complex
calligraphy talk of waters, mountains,
kclouds and fish.

AT 2R
.._'/’

BD Detail of Liu Ji's hands
BD Printed in Photopolymer Resin
2017

The large figure of Liu Ji's shows him
with his hands clasped behind his back
s a relax but thoughtful pose. The hands
were chosen to highlight that as a
statesmen and writer is hands were
iterally the tools of his trade.

3D Detail The Endless knot
BD Printed in Photopolymer Resin
R017

IThis 3D print of the Buddhist symbol is

twice as large as the original. It helps us
see the design of the knot which overlaps|
without beginning or end.

BD Printed animals
BD Print in Photopolymer Resin
2017

These animals are taken from the top of
the lotus leaf boxes ( number 4). By
scanning and printing them separately
we can focus on their detail and
meaning. The fish, probably a koi carp is
said to bring good luck and the butterfly

symbolises the soul.

BD Detail of Arm Rest
BD Printed in Photopolymer Resin
017

This shows a poem within a cloud from
pne of the arm rests. It has been made 3
times larger to highlight the calligraphy
carving.

91



When creating the object labels as part of the residemagrvention curators struggled to
(Jv. 38Z]* % E} ++U }uu v3]vP }v AZ §Z E 8§} %ou3 ZCESE u o
HE § & %o0] U 5 SJvP §Z § §Z C }uo .Vhs i%nptxa 2flectiogn S| }v $Z
on their understanding of th8D printing process, which was further complicated by how the
technology lenitself to different collections and the langge surrounding it, but a statement

of the frameworks in which curators operate

Replica Beaker pot Replica teethers
2016 Photopolymer resin
plastic 2016

These teethers are based on a set of bone teethers in
This replica Beaker pot was created by scanning the the museum collection. They were created by gently
original Bronze Age pot and then 3D-printing it in plastic. spinning the original objects on a turntable and taking
3D scanning can only detect changes in shape and hundreds of images with a 3d scanner. This generated a
texture, not colour. The technique is extremely effective 3d computer model, which was then 3d printed to make
at reproducing the distinctive shape of the Beaker and a highly accurate replica.
the impressed decoration on its surface. On loan from Amelia Knowison

[I've made the assumption that Beaker pots are shown or explained elsewhere in the

dispiay) (context is more about the creaticn of the replica, rather than the use of the original)

Figurel9 Martha'sresponse to the object label curatorial
intervention

Figure20 Clara's response to the object label curatorial
intervention

Figuresl9and20 E o E Vv D ESZ [+ E *%}ve S} SZ }i S§o0o o uUE
Their responses show how they also disgerpretation to discuss how 38P museum objects

had been madeThe responses also allude to questidingt curators had about the accucg

of the object, which is potentially due to an unfamiliarity with the processes of the technology

as wellas toa struggle to define 3DSP within tlmuseum. During a scanning session at
Museums Sheffieldcurators commented on whether the language arouhé technology

was a barrier to iténtegration

t Jv[38 Z A VG %E} o u A]JS8Z « C]JVP  %Z}5} }%CY <} o]l i %
language haa s} § ZMpikd Museums Sheffield)

Zt Alpo <U]18 Z %% C J( 15 A E % ZRriopv Wsatiis is pecause § v 3§

A & ipes ¢} pe 38} 185 pus3 A Z A v[8 «pn]s (GgrdtpMuseusis SZ 7 %
Sheffield).
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In this instancdJ Due pue "Z ((] o [unfamilEris/WiEhe3DSP could bmanifesting

itself as a desire to retain the accuracytiké museum both in terms of interpretation and

objecthoodX * 0o & [ }uu vS Z]PZo]PZ35+UwhEe®SHs cofitened: V}A 03C

everything about the object from the language curators usediescribe it, to its visual
properties seems to jawith the aesthetic of the museum This is gpoint supported by
curators from Museums Sheffield who were initially hagmpughwith printing the museum
objects in colourbut later statedthat the objects were not nice enough to go into the gallery
on their own.It is a response which indicates thiie materiality of 3DSP objects is not in
keeping with the aesthetics of the museuin. aconversation between Martha and Clara

they discuss how they wadildisplay 3DSP museum objects stating:

/| V[§ e «]5u 8]}v AZ & / Alpo %o p$ }voC 8Z i e v v }i
of the objects we have in our collectjovhere the objet was in a different museum and the

only option, we had was tk 3D objecs. Then you might talk about.iBut then 3D scans and

}i 8¢ }Vv[S o}}l v] viuPZ §} }i $e]v 3Z ]E }Av (@E3JRRZ3U
t MuseumsSheffield) Youwoul v[§ ]e pee 3Z i } i 8§ }v ]S« }Av ]Jv §Z

museum(Martha- Museums Sheffield)

As a result,ie measures takehy noncuratorial members of statit Museums Sheffield to
limit the display of 3DSP are to some extent supported byutators. Museums Sheffield
curators[concerrs centred on displaying 3DSP objectShe visual aesthetics of the objects
along with how they are interpreted in the gallery are of importanthkis reveals that the
]*1}v C Dpue pue "Z ((] o [*mentMaEinyart sBpported by the curatorial
positionas therewas adesire to preserve how audiences perceltbe museum. It is also
important to mention that the curatorial position can differ from that of the musewas
curators partaking in this stydworked directly with 3DSP and thus had moreaaforking

knowledge of the technology than those in a roumratorial management role.

Similar frameworksvere also noted at The British Museum. Prior to the resideBDBP was
largely created by Daniel Retvith curators having access to add interpretation and share

their 3D content on Sketchfab freeowever, as this residency progressed the Information

Services team became more aware of the possibilities associated with 3DSP content. There

were severameetings on the metadata and version control of 3DSP contsith different
departments highlighting concerns over logistics and practicalities. Upon finishing the
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E +] vCU 8§Z /v(}EuU 8§]}v ~ EA] + 3§ u ] §} €& *SE] §
SketcliFrab @count. Thismove proved to be unpopular among curatpes several who
participated in this research had ggoing projects involving 3DSP datéy own diary writings

(see figure 2) express and expand upon this decisibmthem| reflect upon how ctiing

access impacts on curatorial practice and the development of 3DSP within the museum.

Day: Drawings

Figure21 An example diary page from The British Museum Residency

From the above arguments it appedhst the concerns surrounding 3D&&n originate from
rightacross the museum, but seem to be voicedy by those who have not tectly engaged
with the technology. Here it is important to statleat this is nota provocative ora negative
statement but a recognition thatgiven the novelty and unknown aspects of 3DBRs
understandablethat curators would be cautious about integing the technology into the
gallery context.Indeed, none of the curators at either The British Museum or Museums
Sheffield mention any negative effects associated with the digital or interpretational
possibilities of 3DSh fact, one of the main vaésthey saw in 3DSP was the affordance of

sharing and disseminating data with audiences and external institutions.
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This is seein the Votive Offering projeathich soughttops 1 "W 3§} ZEPAwY S ] %o 0
0C E- }(]vS %W SISEVA %BESZE|FUu% }0Co]vP o *FpEr 3]
o ecp U] PPOUIE® £ u%o }( SZ o }urkbis dlarysyrittrgs Thomas

writes about layering interpretation on the 3D scan uploaadedto Sketchfab and hothe
presentation and sharing dhis data in this format can be beneficial to both specialists and

audiences alike.

Ideally the 3D scan will be annotated with labels explaining the stone and the inscriptions and
provide context itegrating who found it, where, what it was found willcanf course what it

says. Also useful for specialist groups who work on texts. 3D scans could be a better way to
present specialist work. The physical aspects of the inscription are often negteotisbd

they are often not illustrated or just presentetliront of the object with text(ThomasThe

British Museum)

dZ}u <[+ Statementimpliesthat current interpretational strategies of the museum fail

to represent the complexities of sonwé its objects, especially those with ancient languages,
inscriptiors and cavings. Here the value 3DSP bringsht® museum is evidenBy engaging

curators with the processes of the 30S®Z § Zv}o}PC[e %}S vS§] o 8§} VvE&E] Z
practice was revdad. Curators across both museums commented on how 3DSBlesha

them to enhance current interpretational strategies, perceive new object insights and share

their objects more freely (se€h.6 Z7i "W K i §Z}} % MHE S}E] o WE 3] |
detailed dscussion on these topics). Yet these developments to criedtpractice are not

without their own frustrations to the culture and traditions of the museum.

5.5 Frustrating the institution

As alluded to abovethe integration of 3DSP causddistrations to the practices of the
museum These includebut are not Imited to, the display and framing of contemporary
replicas as museum objects, defining 3DSP through the loans systems and the time it takes to
create 3DSP objects. S&h.6 Zi "W KSiZ}} % ME S}E] o WHE Z&)Z [ Vv
Due pu v SZ  ]PanSn-dépt}€kamination of the above.

The accessioning task of the Museums Sheffield curatorial interventions revealed how
bringing the 3DSP object into the collection of the musemas a frustration to the traditional

practices of the museum. Curatorssponded to the intervention bysng SZ S Cu ZP](S[ §}
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denote how the 3DSP object came into the muse(see practicdased submissiong39-

40 and figure 2).

2017.56

Figure22 Martha's accession Record

The accessioning process oallows for limited terms such agift [ bban [and Burchaseland,
as suchthe use othe 0 o Z P ] ( S¢eftaibbnotjoms of valueFor example, it reveathat
the museum does not want to spend money on 3DSP ohjastwell as not actually seeking
the object through a bequest. The use of the term signiied the museum has been given

the 3DSP object without actually requesting it.

For decades the museum hbeen one of the most prestigious and authoritative places for
seeing and learning abowtriginal works of art. This authority comes not jfisim subject
expertise on collections but aldoom the power to order, catalogue and determine object
taxonomies.The authority of the museum can be seen to be frustrated by the introduction of
objects$Z § } v}S Ju%o0C A]S3Z 5Z upe pulkat$touggletpihe Geffefl C }E
within the museun framework. This is sedioth in the arguments outling in the sections

above andn the accessioning task. For a complete list of the accessingsessihe practice

based submissiong39-40. The frustration of museum practice, especially in terms of
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bringing 3DSP objects into the collection was also noted at TitesiB Museum. John used
his curatorial iterventions to question what would happen 3DSP objest were tobe
accessionednto a current collection an@sked how this wouléffect how audiences and

curators would use them.

ZNZIpo % E]vSe Rtingedléctan? I194h@y]do it can change how they are used, e.g.
not allowed to be hano C M ] @ohnjt The British Museum)

It can be arguedtherefore, that the complex interactions and negotiations withsocial,
economic, political and cultural contexése potentially the reasomvhy 3D technology has
yet to find a permanent lace within the museumThis statement isupported by Keene
(2006) who assertthat the growing importance of the virtual in our world creates an issue

for the museunthat isbecoming ever more impossible to ignore

For the museum, the act of collectirapd displaying digitalorks raises queries about

authenticity, both in terms of the wrks in question anth the responseof the museum.This

isa }v %S E ]- C 1}SZ :po] v :}ZvX dzZz (}E&u E €& 8§ E
}A[U AZ] zdth& ssleodr@he place of 3DSP in the museum (see figusk B the top

right-hand caner ofher drawingJuliaAE]38 « Z } u v C[diduvke tEe-]r}igueness of the

Z } & ] P Herapbtiion is ultimately the same as Jd@hwho, in his curatorial inteventions

wrote:

Z C & %o0] 3]vP E A u P]JvP §Z A sameth{ngg@n HeEcppigd oM ] X
% E( 350C Z}A uvC 8Jue Vv A }5Z]e (JE 38Z % )dohnC }( §Z
-The British Museum)

The ideathat the 3DSReplicamight damage the potency of the museunobjectimplies a

perceived relationship between the two objectas well as raising questions about the
collection of 3DSP objects. This perceived relationslaip noted among Museums Sheffield

curators whqin crosscuratorial conversationspoke of how 3DSHdInot make them think

differently about the museum versionZ3 A ¢« (u]Jo] o € $Z E 3&Cawe u}3]}v «
Museums Sheffield)

A Familial [relationship is harder to integrate into the cataloguing systerthefmuseum and

is further evidence of how 3DS#jects challenge the structure of the museum. It raises
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Figure23 A drawing by Julia exploring the role of 3DSP in the museum

guestions about how to document object relationships between contemporary and historical
objects, especially when the relationship is born from meclanibeans A potential
consequence of the integration of 3DSP is the need to update the categorising systems of the

museum.

However, even without the perceived problemlwinging DSP objects into the collection of

the museum, the technology was spkrceived asepresenting drustration to the museum,
through the struggle to define what 3DSP objestye. For example, The Bas¥aitz project
undertaken with Julia at The Britishugleum revealed the museufconcern to secure rights

to 3D data and to antrol its disseminationeven whenthe data is beyond the legislative
control of the museum. Members of the museigregal team were concerned about how
external institutions would us or manipulate the data~ ¢ no] [+ ] EHiQureABE E S
The mugum sought tasecurecopyright over 3D data and content in order to determine how

the datacould beused.
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There isno precedent foloaning 3D scans and or prinfe 3D modelsisedwere not part
of the collectionand @uldbe used and edited in wayisat a traditional image or objectozld
not. The resulivasthat the 3D scanid not comply with standard objedbased practices. In
order to arrange a digital loan of 3D scans the muséwad to consider factors likehe
manipulation of the objectsQeative Commons Licenses, acceswaithin the museum,

software licerses and reproducibility.

Here,it seems the noveltpf 3DSP objectsauses frustrationvithin the current practices of
the museum. 3DSP objects fall between current categorising taxononitesy ae
simultaneously an object, a digital work, related to the collection, able to be editedhayd
struggleto be defined under current copyright law. Thisntrast to current museum
taxonomies is noted by Neil whpin his curatorial intervention wrote: there is a
novelty/contrast with 3D and the museund statementsupported byJanes (1997yvho
writesthat, at the heart of museological innovah is the need to reconcile what has always
been seen aopposites. tradition and technologyThe complex natue of 3DSP objects
combined withobjectsrecent introduction into the museupmeansthat both curators and
those in noncuratorial roles ar@aturally cautious about thenpactthat 3DSP could have on

museum practice.

Yetthere is also an winstitutionalising effect at play3DSP objects are not simply being
rejected from the museum, but their presence atiekir role within the museunare being
guestioned by curators. This implies breaking away, potentially subconsciously, from the
categorising and ordang effect of the museum. The values of hierarchy, aesthetics and
judgments are being unpicked by curatosho question where and how 3DSBEssvithin the

museum.

Ze VV]VP ]e §Z <Z EJVvP }(} i SeX v [ Z Z}% SZ ViddoE]VSe
that the museum objects could not and allow me and the museum to collaborate with external
colleagues in a new way. However, the comfpiex of the unfamiliar seem to have

Ju% EYule 35Z]+ «(JuliaAThesdritish Museum)

po] [+ }uu vightd hew the unfamiliar challenges of 3D& cause its potential to
disseminate, share and enrich engagement to become restricted. Warkitlge BasseYurtz

project with Julia allowed me to observe these restrictions in practice. | watched as people
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repeatedly questioned whether the light of the scanner would damage the flagtiatened
as members of the museum questioned tGapyright, Oreative CommonsLicenseand layers
of assigned rightd sat in meetings about the metadata, reproducibility estdrage of 3D
data files. It is important to mentiorthat these are not negative observations but a
recognition that the unknown can frustratcurrent practices of work andan cause the
institution to be especially wary of the short and long terms impilices of this new tool. fie
above argument highlights the legal concerns over 3D&H isalso astatement of how the

museum seeks to asdain how 3DSP could work within the museum.

5.6 The D.L.Y curator
While the unfamiliarity of 3DSP challenged muse policies and preconceptions on

objecthood in other areas, it wadsoseen as an enrichment. During the Acclimatisation Study
and both regdencies, curators were asked to engauygysicallywith the 3D scanning process,
consequenthcreatinga new form dé curatorial practiceonewhere the curator is part of the

making process.

This new form of curatorial practice was especially prevalent among curators at Museums
Sheffield whadid nothave a digital team to support digital endeavours, consequently @ivin

E]e S} SZ Z} ]S CluE:- o([ HE S}EX pE]vireffeldvoutat®yse e]}ve
selected, watched and scanned their objects (see fig@deand %). Their commentsvith

regard to 3D scanning the objects refledthe making process.

/3[Pl0A 3 Z]VvP v } i & }u ]vEdighghhetMuselms Sheffield)
Zt}AJ /5[« o]l(Clara® Myseums Sheffield)

Z/5[+ o]l AZ}o (Mligtert Muselims Sheffield)

Z/S[e o]l v ]JvS vP] o (Ue@hanhét Bi@euivFhield)

dz ME S}E[s }uu vsSe E ( E S} $Z ] } (xistéh¢e,Auck like a} i S ]v
%}38 & A}po } }v  %}33]vP AZ oX z 8§ AZ]Jo HE S}E. SE v
} i $¢ley do not make objects for the museum. The idea of curatariaking is newo
the role of the curators and has been brought about bg thtroduction of 3DSRHere, it is

important to reiteratethat any scanningdone by either myself or the curata; formed part
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of aresearchprocesghat aimed at understandinthe curatorial perspective and not creating

a prefect scan.

During the Acdainatisation Study curators become interested in the capabilities of the
scanner, nobnlyfrom a technological perspective but from a position of learning. They were
keen to wattr me scan and see the 3D scanned data points accumulating on the screen in
real time. Curatorgcomments were framed around the creation of 3D scanned objdttis

had the potential to challenge traditional notions of curatiogsince, even within the
accesioning processthere was no label/signifier foran object created in hous or by
members of staffAs each of the curators become more involved in the acclimatisation study

their attitudes towards 3D scanning technology changed.

Figure24 Naomi watches me 3D scan the Cornell Figure25 Leighanne 3D scanning an antler bone
Bell Cover

During the Acclimigsation Sudy, MuseumsSheffield curatasbegan to recognise that certain
object propertiesnvere extremely difficult to scaand theyquestioned how similar propées
could becaptured. Industry standards recognise that glass is extremely difficultig aod

to an extent there are guidelines in place to help. However, no such framework exists for

reflective and iridescent surfacassichascrystal, glass and silver which are oftamly found
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togetherin the museumThe curators questioned if the scamsevould be able to B scan
mother of pearl and idescentfeathers Here 3DSPhas become an object of curiosity and
exploration rather than just a process of wonder. It has the capacity to create new objects

and encourage curateito examine their colletoons in closer and wore refined detail.

The traditional notion of the museum often negates these complex sensory interactions from

A E S5 I]vP %0 X dZ Z}E]P]v }( upes pue <+ 5 u%o0 » 8} E +}v u
to tame objects and diminish th) E %0 } A E [ 00 [1D1):®tos is arargumentwhich is
supported by Hackner (2005)ho uses SZ Po0 ¢« e v 00 P}EC (}& 8z Z
rules within the museum. The use of scanners as a means of exposing curators to the formal

processes 08D technology breaksown these barriers, even within curatorial framewsrk

In current practice, objects are accessioned, linked to other objectsnifik confines of the
UMde pule }oo S]}v %o} o inthe stordedtowever, the use of 3D scammand the
time takento explorecriticallyeach object, its procesand its meaning allowed curators to
engage with the 3D objectsot just on a material informational levddut throughheightered

and more creativespatial, temporal and perceptual molitges.

5.7 Conclusion

The curatorial position on the integration of 3DSP is not easily defined and can shift
depending on the context in which the technology is presented. Yet, the frustrations to
practice andpossibly everto tradition come when 3DShuseum objects need to become
part of the museumglegal collection or daily operational syste@urators disagreed with
how 3DSRvas controlled, whetherthis was in the way that the objects were displayed or
whether it was concerned witthe IntellectualProperty Rightsurrounding such object$his
implies that the perception of 3DSPjts role andits position within the museumcan be
alteredfollowinga more engaged experience with 3DSP. It is acknowlettgedhis is more
likely to happen at regionand smaller museumsvhere digital departments and expertise
aresparse, but the desire to engage with this technology is present across cyragaslless

of the museum in which the technology is situated.

The three studies revealed that those wivere not working directly with 3DSP appeared to

raise the most concerns abolts use and its integration within the museum. As a
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consequence, it can be argd that the methods of this study, engaging curators with the

processes of 3DSP, helpedaiteviatesome of these concerns.

While the integration of 3DSP cannot be easily defined, how curators perceive tioé 30&P

within the museuntan Curators af he British Museurand Museums Sheffiesaw3DSRas

a way ofsupporting audience engagement, curatérerichment and thedissemination of
objects These developments to museum practiea’e come about becauS®SP is not seen

as being part of the coremuseum collection Thematerial and perceived valuef 3DSP
separatest (E}u SZ upe pul[e ts Asarpsult, the use of 3DSP within the museum

is notcompletely restrictedby the frameworks andhe systems that dictate the operations

of the museum. 3DSP frustrates these systems and causes new forms of curatorial practice to

emerge.
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6. 3DSP Objecthood and Curatorial Practice

6.1Introduction

The research outlined in thishapter seeks to reveal the changes, frustrations and
enrichmentsthat 3DSFhasbrought to curatorial practice. Embedded within this discussion
are insights, chahges and frustrationsoncerning authenticity and authority, objecthood
and the potential for new forms of curatorial museum practittedrawsparticularlyon the
curatarial interventions and my own diary writings to present and exantire impactthat

3DSP has on the practicalities ahe traditions of curatorial practice.

The chapter first explores the perceived authenticity and authority of 3DSP museum objects
particularly in relation tahe aesthetic and material properties of the object. The cleayphen

goes on teexplore the notion of using 3DSP objects to play with collections and how this can
create new forms of curatorial practice. Aftdrs, it examines how @rators perceived new
object and institutional insights by using and engaging widBB technology. The penultimate
section of this chapter is an examination of how curators wished to play with 3DSP to re
actualise objed and bring the lifehoodf objects back to the forefront of the museum.
Finally,the chapter concludes with a musinghdhow the lack of policies and structure
surrounding 3DSP can hdlp facilitate the forms of play discussed abowet at the same

time the section positthat the museumcould be acting aa form of eartHy purgatory as it

does not offer 3DSP objectsalsame protection as museum objects.

6.2 Authenticity, authority and the replica

As mentioned irCh.1 Zhelntroduction [ the authenticity of replicas in the museum haslha

a rather chequered past for, behind their creation, circulation and use liesess#rspecific

social relationships and networks that define why, when and in what circumstances they are
valued or not (Foster and Curtis 2016). In contemporary musepbup;, patina and material
decay are important defining experiences in the creatijph Z %o *Sv e¢[ -Joneg Btaal «
fiioe v 8Z & Gu ZP vpu]v[ v ZE o[ Z A }u 8§} ee} ] 8
authenticity (Pye 2001). Thusstablishinga lirk between age and authenticity within the
museum anaffering a reason whyuratorsperceived a difference between museum objects

and their 3DSP counterparts.
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ZSZ i e ve Vv } i Se }v[S o0}} v] vipnPZ 8§} }oecagse |v SZ ]d
SZ C[E [Ketare EMuseum Sheffield)

Z8Z A Pp oC Z % ( o]wumaked fesllauthenticv}}v[s Iv}A: AZ[e §Z
A JPZ5U 15[« §Z o}} JeigRanneMus@imo$heffield).

Comments from curators at MuseumBeSfield focused on the contemporary materials used

§} %o E} U T "W } i SeX o HISZuu W } i S v}S JvP Zv] vV}
E o} i 8[ ] }8z e$Suvs }(8z P }(SzZ }i 8§ v ]S

defining characterist ¢ }( ]SuZeupmuv [ X z § ]\nekhE andbjeck beautynor

its agearefactorsin the accessioning process. One balyto look at the weHlloved childrer|

toys among social history collections across the county for evidence oHibwgever, tis is

not the case for 3DSP objects, whose physical properties seem to act dgainshmaterial

ones, limiting the objectfprogression into the framework of the museum.

The visual appearance and the aesthetics of manufacture of 3DSP olgedie considered

one of the core reasons why curators at both musetnagestruggled to attach athenticity

to 3DSP museum objects. It is important to mention that there was no preconceived desire

for curators to attach a sense of authenticiffhe conceptof authenticity and authority

emerged from the curatorfjuestioning the role 3DSP than the nuseum Curators across

both museums were concerned with the contemporasature of thematerials used to create

3D printed objects and the mechanical meansmiduction. When examining the flow charts
completed by British Museum curators (see figd@inCh.5Z2d Z ME S}E] o /vS vS]}v]
pp.93-96in the practicebased submissiorpout of 8said treywould not scale their 3D object

up or down, statinghat they wanted to preserve the authenticity of the object. This implies

that The British Museum curatrs aw o]vl SA v 83Z i % @E]vE[e %ZCe*]
(particularly one of scale) and the authentity of the original, consequently signifying a
perceived relationship between the two object3his perceived relationship is explored in

more detail butfrom different perspectives irCh.5 Zhe Curatorial Intentiofhand Ch.7

Kluseum and The DigitalX

Only one curator, Neil, said he would change the scale of his printed object. dtie tvat
the reason behind thisvas Handling and printer cost& [ tZthe reduction in size to

minimise printing costs is evident, the idea of reducing the size for hagdis perhaps

105



embedded irthe idea ofprotection. For example, by making the 3D printed Mould Gold cape
smaller fewer visitors would be able to try it oand thus potentially increase its life as a
museum handling object. This point was also explored\ster from Museums Sheffield
who, upon finishindnis exhibition conceptwrote that handling might be seen as a form of
protection (see figure B). In esence, he is implying that by allowing audiences to handle
some objects, those which are unlikelylie damaged from tactile interaction, visitors are
less likely to be tempted ttouch objects in the main collection. However, these were the

only two cuators, out of all 11participating to mention scale and handling in this way.

Please draw how
technol is being used in eums

_Please explain your drawing
w o

o
|

‘ Twe (el o9]e% Com

| / . ‘ be }n()" (f«’/ Al M/ ass, l

Figure26 A close up of Alister's exhibition concept showing how he would use 3DSP
The remaining participating curators perceivédDSPas a tool for increasing object
understanding and engagemebbth for themselves andor audiences. For example, the

ideaof creating 3D printed robotic trilobites was used by Alister to help audiences understand

how the actual creatures moved. Furthermore, Martha posited the idea of creating a live
accessioning and 3D scang platform in her exhibition concepfsee practicebased

submissin p53)to 00}A p ] v ¢ 8} e UulE }(8Z Z Z]lv 3Z < v o[ }(

Yet, at the same timeneither museum was keen to truly incorporate 3DSP into the core
collection and practie of the museum. Curators at Museums Sheffield il want to
accession 3DSP objects and curators at The British Museum had concerns over the storage
logistics of 3DSP datd&igure Z is an example page from my Museums Sheffield diary and
documents my own musings about why museums would not want 3D&Etslp be part of

the core collection.
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Figure27 An extract from my Museums Sheffield diarywsimy musing about the authenticity of 3DSP

| reflect upon what it is to be authentic in the museum environment, and muse upon whether

the ascription ofauthenticityhas todo A]$Z $Z 1} i &§[¢ %o Z C e« andbor¥uiticthese ES]
traditions of the museuml conclude that museums do not want to document or store 3DSP
objects because their systems, practices and traditions are not set up to deal with
contemporary manufactured replicas made by mechahiomeans. For a more 4idepth
discussion regarding the domentation andthe storage of 3DSP datasets s€d.7 Zd Z

Museum and the Digitdl

In general museum curatorshad concerns about how audiences would perceive the 3DSP
within the gallery contextBoth Leighanne and Johjdespite being from different musens
and curatorial backgrours) expressed this concern in their separate curatorial intervergion

in whichthey stated

Z/S } ev[S €1 %oE]vS upe pu } i See o u 0]l c}lu EEJvE % } %0

exhibition.(LeighanneMuseums Sheffield).
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Leighannde v :}Zv[e }uu v3e A}YEI Jv }vipv 3]}v A]sAttenvHile]S] o upe
| was at Musums Sheffieldin that the reason why curators dwot want 3DSP objects to be

part of their core collection is botto due the objectq physical and digital materiality and

the culture of the museum. Yet this is not necessarily surprising given thwatve

relationship between the museum and the replic

The replica has long had a contentious relationship with the museum, as explouan
ZDSP in Context and Practice: A Contextual Reeiegy as suchthe introduction of 3DSP
even with its apparent benefitss unlikely to change how the repliga perceived. Although
curators from Museums Sheffield recognised a perceptual difference between the historical
replica andthe replicascreated by 3DSP; th&eingthat the value of 3D datéeingderived

from the museum objectin a conversation betweelartha, Clara, Alister and mysgifiey

commented on how they saw the value or uniqueness of 3DSP objects.

Z/ 8Zlvl AZ 8§ | $Z}uPZs }u$ pepurRing issthavinteRd of it being the
same replica you can see in 100 museums across the@@t] [« v  Sp (Marthe }A E |

Museums Sheffield).

Zz}u }HOo }%C AZ %18ZSulE]vPZ]v ipu*s pCJvP P v E] }ooZ}u
coudd recreateWZ S[e puv]<u }us 8Z 7 }ooe Z}ipue ]+ ]85 )YGlara(E}u SZ
Museuns Sheffield).

Z/&[+ pvlcp  pE 13} e yAlster Musgyims Bheffield).

This conversatioimnduced me to considerhat it was that made 3DSmique andvhat made
curators want to engage with the technology, especially given the concerns medtabove.

The perceived relationship between the scan data and the museum collection signifies a
difference between historical replicas and 3D&licas. It implieshat there is a perceptual
relationship between the museum object and its 3DSP countérfzat differentiates 3DSP
objects from historical museum replica and causes curators to want to engage with the

technology.

The visualisation of ibrelationshipwas a key factor curators atboth Museums Sheffield

and The British Museum decidingwhetheror nottheywould display 3DSP museum objects
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in the gallery. Curators at Museums Sheffield commented on how theyl cailenvisagea
situation where 3D printed objects woulde puton display without the originals or context
while all participatng curators at the British Museum wrote that they would add

interpretation to 3D scans displayed online and in a gallery context.

An example of such interpretation in addition to the Votive Offering Project explor€th.ib

ZdZzZ HE S}E] ois/thé LuArg) Hebkproject undertaken at The British Museum
alongsideJohn GiblinJohn sought to use 3D$# create amulti-layered nterpretation to
illustrate multiple object factswhilst also demonstrang the relationship between the 3D
scan and thanuseum object. The 3D scan on Sketchgde figure 8) includes navigable
information points that detail important information abouhe object while an explanation
about the scarp origin and method of production exists below. The Luzira Head projaat is
example of how 3D scanning museum objects and sharing them online adds value to the
museump digital offering. The museum is aliteuse 3D datanot onlyto share objects and
support external projects butlsoto create a multilayered story that wasat possible with

traditional ingallery interpretation layouts and methods.

Figure28 A 3D scan of The Luzira hesith multiple interpretation points

The combined value of sharing objects, enhancing thergmetational outputs of the
museum and a perceived return of physicality, me#rdt curators were unfazed by the
introduction of 3DSPprovidedthat 3DSP objects did not become part of the core collection
This iexplored inmore detail inCh.7 Zhe Mwseum and The Digit@lCurators from across the
two museums commented on the prospects of making and handlimgheir cuatorial

interventions they wrote:

109



Z/ *Pu%o %o}t u I]VP v A §Z]JvP C i « vv]vP [@&intda@dkisgaP v
PZ}eS }( SZ (Marthas Museums Sheffield).

ZW }%0 & A 1§ C3Z vAS Zv}o}PC v %deingdodio] « v

S}tu Z v Z v o } i §e(JuliaBritigh Museum).

Zi ¢ ve PJA up Z PEVS E% %EJzv }(8Z }i 8 v plyv
(John-British Museum).

:}Zv[e }uu vsSe E ( E S} SZ | }( & u}Bg apleadwnovey rptate and |
closely examine uploaded 3D scans. The ability to experience an onloige2Din the round
would provide a far more engaging experience than observing an online photograph, a

concept explored in more detail in the sectiond®| ZWo C]JvP A]3Z }oo §]}ve[X

The idea of making and providing new possibilities within the cadlecllows curators to
examine objects through digital forms of interaction, for example, twisting, zooming in on and
segmenting 3D scans. As exploredany own diary pageghese behaviours allow for a new
form of curatorial practice that is not normalseen in historical museum curati@mdthisis

potentially because 3DSP sits outsidéhaf hierarchal frameworks of the museum.

Yet these new forms ofrpctice are not without contentionThe 3D object§perceived
uniqueness and relationship to the caldten object are all concerrtbat curators have about

the integration of 3DSP within the museum. Such concerns avgedan museological
traditions andplay into the idea of museums as tools for preservation. 3DSP can thus be seen
as a technology thathallenges the traditions of the museupadlowing curators to work with
complex forms ofinterpretation andmore robust forms of physical interactienlt even

bringsthe making of objectto the role of the curator.

6.3 Playing withCollections

3DSP was seen as a way of playing and experimenting with colleQimators were keen to
use 3DSP to ractualise their objects, and evdan & S Z Zd@jedq This is despite
concerns about how far the possibilities of 3DSP wouldegpecially in relation tethical
considerations and wheneew objects would sit within the museumhe reactualisation and
hybridisation of museum objecteven digitaimuseum objectshas the potential tocreate

new forms of curatorial museological mtéece. Replica objects that are exact copies in terms
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of form are used to understand the origina¢tter and can evemeconstruct or even rework
the design of museum objest Neil and Neal write about playing with collections in their

audience questions &k as part of their curatorial interventions

Y[3Z %)}& v&] 0 [V i % E]JvE]vP &}likeaBjgcts thati leork BRI @S |
design/aesthetic of the origingl v E 3]A v  %dNeiGTheoBrAisiCNuseum).

ZdZ E o A @ans}gbéyond the gallery online. Especially allowing audiences to see,
E%O0}E U u v]% no § ~ZASThe]BEtish Museum).

The idea of hybrid museum objects af allowing audiences to manipulate digital museum
artefacts is a practicthat isnew to museumsn that it challengeshe historical concepts and
the practices of the museunThis is not to sathat play doesot feature in the museum (see,
Beale 201Dbr Simon 2010); indeed, Falk and Dierking (2000) atttateplay can be a fion of
Z(EZ}] o Ev]plky X usudlly marketed to audiences in the form of participation
activities andnot museumcurators whq despite handling objects on a day toydbasisdo

not tend to use digital technology to create new forms, versimmartistic spinoffs of museum
objects.Figure @ is from my British Museum diary and explores the concept of curatorial

play. In it, | consider what curatorial pleyaybe.
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Figure29 An example diary page showing my musings over curatorial play

What is innovative here is that 3DSP provides opportunities for curators to play with their
collectionsphysicalyd  pPu vS]vP v u v]% po S]vP SZdlekenlkheir S¢[ (}Eu
structure. It implies that, despite concernsabout authenticity, authority, materiality and
aesthetics the opportunity to use 3DSP tnliven curatorial working life, restore creativity

and physically engage with the collection in a nand potentially more robust \ay, is far

more important to curators. The positive ramificatis of playing with collections can extend

to supporting audience engagemermarticipation through handlinginclusion within the

museump educational offering and audientéed content.

Using PSP to play with museum objects extended beyond the physizain¢lude

manipulating 3D scanned museum objects in visualisation platforms such as Sketchfab.
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Curators afThe British Museum notethat play gave the 3D scans and printed objects a sense
of intimacy or physicality. They commented bow actions of zoomingn or twisting the
object on screen made it feel more personal. When speaking about the 3D scan of the Votive
Offering Thomas commented on how the ability to move the 3D scan across multgpieg

made the object feel near to him.

Z/S ( o+ ]vsding &bk to move and rotate the object makes It feel like it is actually

§Z @®Ehpmast The British Museum).

&UESZ Eu}E U Jv o £ v E [+ ,sKE wijtEdbaut how D scarloam
give a complete representation of the objeaterntrasting withthe fact thatcurators have to
rely on the secondhand images which miss details. In her audience questions task as part of

her curatorial interventionsshe writes,

Zi1 + vouseful for scholamsthey give a complete representation betobjectIt makes

them seem more physical. It also does away with that annoying problem of realising that the
§]Jo Clup v §} « ]e v} }JA @E C 8Z Ju P «[ A 30joe 0]41% ]

sidesorunderp + }( } i [(AlefandraTheBritish Museum).

The idea of physical actions supporting a perceived physicality in the 3D scans is a new
development and has not been documented in current 3DSP mus$itrrature. Yet, as Borun

(2002: 223) statesZ |E § ]Jvs & 3]}v A]sr yisualdnd kirmpdthetic learning

§Z§ v (E E] Z E v ulE }u%o A, iScanbesSargudd tlafvhg X « ep
opening up of the 3DSP process, as dateCh.3 D $§ Z}, gndthe facilitating of curatorial

play with 3DSP objects can suppcuratorial objectbased learning.

By physically engaging with 3DSP objestigators especially those from The British Museum,

noticed that viewing a digital museu object in multiple planes was far superior to their

current method of using photogpns.Thisisa*s S u vS SZ S J* U % %o} ES ¢C o .
comment above andby the comments from other curators at The British Museum in that it
highlights how 3DSP doéswve a desired place in the museum amalv curators recognise

the limitations of photgraphs.
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ZDC SZ}uPZSe }v o JVvP u o] [* * Vv }¢J8& hatv]3ingensi@Ral this%o. W
object is and how poorly (by comparison) photographs capture the eaitips of the cugs
(JEuUU }E S]}v Vv(Neil uThe BMtish Museum).

Z i scans: most of our audience engage with object through our online platform where they
only receive a 2D image if they are luck$D scans give much greater depth angenence
}(SZ }i § v u] v ]\WehhtTaegrivish Museum).

Z Y xdiddaally we use 2D drawings/photos or paper moulds (squeezes) but 3D scans could

be a better way to present specialist work. The scan is a good talking point/ canwersa

piece. t you can interact with it and ask it questions much better than a sthsiplay, that

}(S v } ev[S ]Jv op VIMPZ ]Jv(} S} pv E*S v SZ } i SX dZ uy
bridging the public with the broader practice. Modern interpretatiensimplistic and
reductionist and vy patronising.t Digital displays allow ustolayE o0o0 }( $Z ]JvS E% & S

(Thomast The British Museum).

The quotes above show that curators at The British Museum see a connection between the
photograph and 3D sca. At presentmuseums use photographs to document, observe and
visualise the objectsThe introduction of 3D scans can be seengiglaceat some point the

use of photographs 1o according to curatorsthey capture the complexities and give a

greater depth of experience than the 2D image.

Furthermore,dZ}u <[¢ }uu vS Ho%Mdthe cuE S}E] 0 %o E} e+ » }E& ZSZ
practices of the museurare not shown The exhibition is the presented outcome thvithe

thought processes and decisions hidden. Thoraegues for the importance of allowing

visitors to see the processesf the museumso that they can understandéhow the museum

}Ji 8] Z%E}u [ v ]Jevidu & oC 3Z A}E Thpntsaduclions E % E &
of 3DSP cannot solve the problems associated with modern museum interprethatioiit

can help to reveal the compleigs andthe polysemy of objects through digital interaction

andprovide amore complete online viewing experience.

Assuch using 3DSP to play with collections has the potential to challenge interpretational
practices and policies of the museunhangingthe way audiences and curatexperience

the museumg online collection.
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New ways of experiencing the online collectinvere explored v §Z A Z] ]S]}v Z&EnSC
SZ >]v(se€flgure 30 and 3l). The exhibition was a performance piece that sougght

reveal through a single museum object (The Ringlemere Cup), the structures of the museum
archive.The work consiste@f hanging 2D images, data records and photograahd 3D

% E]vSe }oo S (&} u-&dlection.Oyeuthree dayghe work washung multiple

times to reveal and reflect upon how the ofténidden curatorial decision processasd

categorising syemsaffected how museum objectsvere perceived

Figure30 A photograph showing a curatorial desk in progress from the exhibition 'Frustrating the Linear'

The exhibition sought to challenge the linear and highly categorised nature of tseurmu
database which, as explored B8h.7 Zhe Museum and The Digifalaeates artificial
hierarchies and values in collected object information. Vissualising andoosening the

structures of upe pul[e @Enelvdojddt relationships and insights cold revealed.
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Figure31A photograph showing the 'archive' from the exhibition 'Frustrating the Linear'

Breaking the linear nature of the museum was first mentioned by Neil, whthe quote
below, alluded to how play can facilitate a loosening in the structures of the instituand

consequently enable new behaviours to emerge.

3D as adrm of free playY that breaks the linear nature of the museum (N&ihe British

Museum)

New curatorobject behaviours were also noted at Museums Sheffield, where Clare would
smell the3D printed Bronz@age Burial Pathat | brought into the museungsee fgure31). In
genera] curators do not tend to smell objects but perhaps the latkny ules prohibiting it,
together with not being fearful of handling 3DSP objects, plus the fact that the 3DSP object
had no significant smell, triggered this respongethis sense using 3DSP to play with
collections can facilitate new behaviours by allogvicurators to operate outside the

museump normalpolicies and practices.
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Figure32 A photograph showing Clare smelling a 3D printed BragzePot

E Jo[* Juuws o E [+ v A-ohe@E Beh@iourhighlights how actual museum
objects move through the museum and become institutionalisés complex relationships,

lives and stories associated with these objects become condensed and eventually reduced.
This isapoint supported by Thomaseep.99). The same reductionist practice e® not occur

with 3DSP objest as they are free from the structures of the museufimey are not
accessionegnor are theycovered by museum polyc Furthermore curators have veryttie
concern about handling such objects. As suitte potential to use BSP to play and

experiment with collections is limitednly C §Z n&E S}E[* Ju P]v §]}vX

Curators across Museums Sheffield and The British Museum perctéiaed potential
outcomeof using 3DSP to play with collections was thactialisation of objectandtheir
lifehood. Julia and Clarevho come from different museums and curatorial backgroynds
were keen to see how some of their objects would have been used before the objects became

museum objects.
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lovely to play with the colour of the scan recreatimgat the flagons would have looked like,
E v RJuia{ The British Museum).

Zoo $Z}s 3 %o}, 3wdild love}ts use 3D printing to se¢ A §Z C AGlaEd{
Museum Sheffield).

Their comments talk of creatingD replicasto explorehow the original object could have
been used. The notion of actually seeing how wine flowed out ofBasseYurtz Flagors

creates a new form of experimental gutice whereby physiality is brought back to the
museum and used as a method of research throwdich there is the potential to perceive

new object and institutional insights.
6.4 New Insights

Throughout the Museums Sheffield and The British Musewideacy curators commented
on how engaging with 3DS#iocesses and objecllowed them to seenew details and
perceive previously unrealised insights. The perceived insights were both -blajeetl and
institutional. Rroviding curators with the tools toregage with 3DSRenabled them to think
critically not only about their objects butalso aboutthe practices of the museum and the

curatorial role.

Qurators wereespeciallyexcited about gaining new insights into their practibeew object
insighs were prevalentat Museums Sheffield, ere curatorial conversations about the 3D
printed ivories centredon how much detail the scanning processuld pick up. On one
occasion when the enlarged plaques arrived for the handling section of the exhibition,
curators held, passed around and felt the enlarged Bbnted plaques. Clare and Clara

attempted to identify the different type of birds depicted by examining the plaque. This
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Figure33 A photograph of the enlarged 3D printed plaques for the handling section of 'Stories from the East'

caused curators from Natur&ience to join in the conversatioleading toa cross gratorial

dialogue that forced all present curators to focus on one object.

The enlarged plaques (see figud®, combined with the facthat 3DSP allows robughysical
interaction, meantthat curators were able to examine themore closely Thispoint isalso
explored in CIb Zhe Curatorial IntentiofiThe act of stopping to look at and observe a single
object over a prolonged period of tinveasseen as a disaictionto daily curatorial tasksSuch

anideawassupported by Marthavho during a conversatiostated:
ZdZ }%C ]e o]l ]*EU%S]}v S MaTha Museyms HadHigld)s « [

Yet the above notion is not necessarily negativecesit makesthe curator stg. It is through
such a pausen practice that new object and curatorial insighbecome apparent. The
practice of spending a prolonged period of time attempting to understandobject is
reminiscentof old curatorial methodswhereby the curator was an expert anparticulararea
often spending hours trying to know and understatideir collection. As sucghthe

introduction of 3DSP within the context of the museum has not only the potential to further
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curatorial practice, but atsto revive old practiceswhich have been forgotten due to

contemporary organizational structures, resoa restrictions and organisational targets.

dz ] }( % E Al}psoC pve v 3 ]Joe A e pue v 8Z EZ] ]8]}v Z¢
Grice lvorie$X dZE&}uPZ}pus 8z AZ] ]8]}v[e pHE S]}vU pE& S}E- }uu
and object could help therto understand the history of the object before it came into the
collection. As Joy (2014) argutte curatorial is aransformational process, whiatreates an

artificial hierarchy of value that doemt exist in noamuseumcollections The use of 3DSP i

museums potentially allows curators to look beyond the systems of categorisation to explore

the objects[making, use, reception and losat The British Museum, the quest for new object

insights vas driven by two different initiativesProjects such aShe GayeAnderson Cat

projectand TheAlabastergroject werelooked atfrom a scientific perspective, wkibthers

including the Bass¥utz Flagongroject and The Votive Offering projeetere considered

from the perspective of dissemination and audierengagement.

The GayeAnderson Cat project sought to use a variety of 3D techniques to explore th¢e
mode of production and later restoration.-rdys had revealed multiple breaks which had
been repaired and consolidated with a large pif&rface sanning conducted bynyself,was
He S} %SuE S§Z S[e § A£ASUE U-rayajgii&suacéscan webe tdeh vy
combined to create a digital autopsy of the cat. For Neal Spencer, the use of 3D is bounded
by scientific parameterdn his inerventions he wrote of usin@D to tell valid storiesThis is
a complete contrast to Julia and Neif\ Z } « (E] 3D psR f@arm of free playthat

E le 83Z o]v & v SpE . H 4 wae MuB Z A3SolE w $hkds tHat
some poential uses of 3DSP are of no value to the museum.

The differenc Jv % E*% S]A u]PZ3 <3 u (E}u Z ULWE S}E[s A% E
example, as explored i€h.5 Zhe Curatorial Intentiofi Neal is incredibly knowledgeable
when it comes to usinthe technology He understands the challenges atide benefits of

using3DSRand knows what will work best for his collection.

Yet this approach to 3DSP was not the only way to reveal new ingightsiuseum objects
and practice.The Nereid Monument prom and the Ringlemere Cup project both caused

their corresponding curators to perceive new insights into their own practice. In her curatorial
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interventions Alexandra writes about the difference tveeen traditional ways of creating

digital models and 3DSHer comments are framed around the concept of accuracy

Father than relying on artistic impressiq® makes everything quantifiablgv =~ }v[$ Z A

to rely on subjectivempressiong

Here the ability of the scanner, that of creating exact digifal®pies of museum objects,
provides curators with the opportunitio create accurate digital models in house @odlo
so quickly. The new irsight is one of practiceas well as objeebased knowledgeThis is a
point supported by Neil, whaegarding hiRinglemere Cup projecivrote in his curatorial

interventions:

There is a novelty/contrast with 3D: here we have a really old thing in an institution that is
Jve] E 3§} <u]8 Z pu*3C[ us A Vv e 3Z]e & oatthA oC v A
details } ( }uE <«N@l(t(The British Museum).

ehck & hold
to rotate

Ringlemere Cup

. The British Museum &0

Model information

Figure34 A screnshot of the uploaded 3D scan of the Ringlemere Cup

The novelty or contrast can be seen in the uploaded 3D scan of the Ringl€apefsee figure
34). E Jo[* }uu v8 oop < $}intoAurfentpRai§e through the use of 3DSP. In
this sense, bothhe process andhe outcome of 3D scanning serves as a method of object

engagement and understanding. These observations occurred by exposing curators to the
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processes of 3DSP ahd giving thenprolonged exposure to the 3DSP objedt®re it can be
arguedthat the methods used in this thesis have helped to reveal how 3DSP can support and

further curatorial practice.

One such wathat 3DSP can support and further curatorial practice emerged from tngm
with collections and involved using 3DSP to biragk a sense of practicality to objects.
Curators from across the museumsre keen to explore and understand the lifehoods of

their objects.

6.5 Object Relationships and Lifehood

The notion of bringing objects back to life featunedboth sets of curatrial interventiors.
Qurators such as Alistair and Martha used their maps to show 3DSP being used as a tool for
re-actualising objects and Julia and Neil wanted to use 3DSP toHwiptd seehow their
objects would have been practically used. The idebrifging back the lifehood of objegts

or connecting objects with the peopieho once used themis potentially linked to a desire

to move away from the structures of the musepasexplored in the section above. Indeed,
there is a sense of play embeddetithin using 3DSP to create a copy of a museum olbjedt

using itto explorethe human history behind objects.

It has long been documentetat the glass case has a hidden purpedech is thabf creating

a hierarchy of value (Merriman 199Mhilst sinultaneously sanitising the object (Ames:
1992)and removingit from its once practial existence. Yet 3DSP allows for robust physical
interaction, negating the need for the glass eaJhis is goint supported byAlister inhis
exhibition concept (see fige 12). As a result, curators are in a position to play, experiment
and restore a sense of practicgl to museum objects. In their curatorial interventigns
Alexandra and Marie wte about using 3DSP to relocate objects with the peapi® once

used them

Zhe]vP §Z]e &8 Zv}o}PCU A }po /AE%o0 Jv 3Z A (Slejdnard( %o }%o0
The British Museum).

Yol( Z}} }(}i %+ Azl Zz Z v Z]  thop€and}of year@M4ijeEThe

British Museum).
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Their comments are centred omderstanding more about the historical time period of the

object, the peoplewho lived thenand their way of life. Embedded within these quotes,
*% ] o0oC o, KEawde@E fo communicate the past lives and uses of the object to

audiencesThis i key practice of the museum and thus/aythat 3DSP could be integrated

into the practices of the curator.

The reasons behind the desire to play and bring lifehood backjeztshis both an affordance

of 3DSP and the changing social environment towatiBence engagement. Yet the concept

of objecthood and the lives embedded withimuseum objectss not a new concept within

heritage (see Daston 2007, Smith 2010, Joy 200&)the autonomy and once practical
existence that this entails is. The idea gtending the museum object to include its past and

future lives especiallythose which havea technological originchallenges the idea of
museums being sites of uniquenesss argued in CY ZdZ Dpe pu v SZ ]P]S o
structural data used to create 3P objects is directly derived frata museum counterpart

and, as a result3DSP objects va a relatiorshipwith the museum collection. Clare supports

the idea of a perceivedelationship between 3DSP objects and the museum collection by

stating

Z/§ ev[S ul u 8Z]Jvl }( §Z }E]P]v .dsS}«io¥l J((}EMWSdQu]O] 0 E
§Z v u}Ss])€Clavet Museums Sheffield).

o E [+ }uu v+ Z]PZo]P&@laidnstif b&wekA the museum object and its
3DSP counterpart. The aboveata can be seen as conflictingith previous quotes by
curators especiallywith regard to where the 3DSP objects sits within the museum and its
perceived authority andauthenticity. However, it can be arguetiat the concepts of
authenticity and authorityare perceived as emotional cstnucts, as they do not exisbn a
physical plae and can thus be separated from physical and structural relationships between

objects.

The notion of revealing the past lives and polysemy of objects was explored in thetiexhibi
Ztories from the East: The Grice Ivolisstaged at the end of the Museums Sheffield
residency. The exhibition used 3DSP to create 3D printed details or featfutles scanned
museum objects (seeracticebased submission30-84). The idea of ditally breaking

museum objects dowimto individual features allowaudiencesand curatorsto experience
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more of the object, its stories, the people connected with it dralv it was used through the

creation of multiple layers of interpretation.

Such washe case for the figure of Liu Ji (131375). In the exhibitionthe sculpture stares
upwards with a reflective expressipwhile his hands are clasped behind his back. At his feet

is a 3D printed enlargement of his hands.

was eventually 3. 3D detail of Liu Ji's hands
t Zhu Yvanzhang 3D printed in Photopolymer Resin
1ty ruler to unify 2017

;"’hf':“’;“"’ The large figure of Liu Ji shows him

Baticn with his hands closped behind his

e rds. back in o reloxed but thoughtful pose.
The hands were chosen to highlight that

Chinese as a statesmen and writer, his hands

scholar and were literally the fools of his trade.

Figure35 A photograph of Lui Ji and his 3D printed hands

Liu Jiis an important figure in Chinese histofyis poetry storytelling and skills as a war
general were famous across the dynasty. Yet, despite hikisvas falsely accused of treason
and murdered Today he is known as a martyr. His hands were the toolssofrhde andoy
3D printing and upscaling therthe importance of this otherwise unassuming featwald
be seen (see figure53 The 3D printed handsere placed in front of the museum figure

causing audiences tovalk around the casand see Liu Ji fronevery possible side. The 3D
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printed hands reveald not just the story behind Liu Ji but that of the carver as well, whose

painstaking attention to detail include>]p ][ (JvP EvV ]Jo*X

The exhbition sought to provide alternative interpretation points andrratives through the

use of 3DSP object details. These details were placed inside cases alongside their own
interpretation label, allowing curators to reveal additional stories and ideas tabioe
displayed museum objed¢see practicdbased submissiongB83-84). Here 3D scanning had
facilitated a shift in perceptio. Objects were being viewed as composites of objects,
additional stories werdeingtold, audiencesvere able to handle the replated objects and

replicas were placed inside the easreating additional points of interest.

The motives behind anthe uses of 3DSP reflect the experiences, resources and culture at

each museum. At the time of the residencyrators at The British Mieum had access to

digital expertise and funding to spprt research. As a result, a culture of practical innovation

and experiment had evolved, as evidenced by the muspeBketchfab account and the

Virtual Autopsy table used in the Egyptian galleriescontrast Museuns Sheffield lost their

digital department, (}& JvP SZ |E uHE S}E- S} } %o S wheniBeyC}uE - o(
desired to engage with digital projects. The resulting differences between the two museums

is perhaps why 3DSP discussiaost curators at Museums Sheffield tendemlfocus on tle

technology in abstract and theoretical construc#sgain, n contrast, curators at ThBritish

Museum discussed 3DSP in very practical teussg actual examples of 3DSP projects to

support theircomments.

However, these practical terms seem to apphly to the practical projects anthe practice

of the residencies. Afroughoutthe residencies curators at both museumspoke about the

life of objects in abstract terms. When discussing the lifehobdbjects curators tended to

refer to object birth ad death with the museum operating a pathway between them for

select objects.

6.51An ObjecPurgatory

dz 8§ Gue }( Zo]([ v Z2 S8Z] & pe SZE}uPZ}ppaicuBiS P 0]8
set of relationships during its lifetime. Faxample, when an objed current use or
associationwith a set of relationshipends that particular aspedf its lifehood dies (Holtorf

1998). However, the museumwith its processes of transforming object¥ §} Zupe pu
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} 1§ offersan exception tohe concept of birth and death of object lifehoadsoronce
an object entes the categorising frameworks of the museuthe likelihood isthat it will
never leave. As sucit can be arguedhat the museum cow be an intermediary between

the life and deah of objecthoodsa form of eartlty purgatory.

As Joy (2014) argugbe curatorial process is transformational, transforming the object into
something very different without ever altering its physical statke museum is essentially a
container for exHits. It can offer a more aesthetically pleasing presentation merely by
isolating an object from its original context and reframing it for a more considered viewing
(Putman 2009: 36). Curators from Museums 8elef furthered this point by asserting during

a group conversation about what museums do to objects

YITA P}§ §Z |ESZ §} S§Z }( v}i 88X dz ¢ & }EadE&}lu <}u
used and then discarded or put awd¢lare)An afterlifein the museum (Leighanne)lt §
where good objects go to die and be reincarnated C[& v} $§ Skt theuea pot will

never be used as a teapot agdéMartha).

MHE]JVP S§Z } i S[e Zo]( [ +itacquirestandchanges its meaningaassult
of the triangular relabnship betweerthe artefact, the way it is displayed and the affective
and cognitive response of the audience (Akker and Legéne 2016: 7). However, when an object
becomes a museum object, it is its final life; while it migave sublives within exhibitios
or as part of external loans, it is highly likéiat 13 AJoo v A E v}$§ Zandes pu } i
thusisv A E o]l ofX3} Z ]

Yet a 3DSP objeain the other handoperates in a slightly different worldhe 3DSP objé¢c
sits inamuseum purgatory; iis neither a part of nor separateom the museumYet its scan
data is directly derived from the museum collectioiine museum does not want to accession
3DSP objects or store the data. On the one haht is a statemenof perceived value,
highlighting the perception that this form of data is not worth storage and preston. Yet,
on the other handit places 3DSP objects smunique position Without the protection of
accessioninghese objects can be removed froiimeg museum at any time, manipulated, and

played with. While, they may be in a status of limbeey are also free from the constraints,
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rules and policies of the museunthis was araffordance that did not go unnoticed by

curators at both Museums Sheffiedghd The British Museum.

6.6 Conclusion
The introduction of 3DSP within the museum provides opportunities for curators to consider

their practice in anewwayandalsoto advanceheir understanding of the objects they work
with. During both residenciescurators from across The British Museum and Museums
Sheffield saw ways to engage with 3DSP that would support the museonesmission and
their own practices sexperts of theircollection. Despite concerrsirounding authenticity
and authority, which sem to existfor all forms ofmuseumreplicas,the uses of 3DSP were

perceival as means of furthering museum practice, through the medium of play.

The medium of play has the patgal to challenge the heritage hierarchies of the museum in

favour ofa multi-layered narrative that reveals the polysemy of objects and the complexities

of their past lives and relationships. This reflects contemporary notions of heritage thinking

and pomotes the relationship between theurator, audience and object. Here the
individualitythat is promoted within contemporary heritage discourse not only relates to the

visitor, but to the object as well. Itransforms the narrative around theobject, changing it

from a passiveand singdar artefactto a complex artefact with itswen autonomy. In this

sense the use of 3DSP within the museum has the potential to create a more democratic
object experience where visitors both online and physies¢ noo}vP & ZPu] [ C SZ

authoritative voice of the museum.

The potential of 3DSRo support curatorial practicevithin the museumis focused on the
ideas of creating play within the collection, supporting more compleerpretation
strategies online and pwiding reflexive opportunities for curators to explore tineown

practice Yetthe 3DSP#troductionto the museums not without concern.

It is clearthat 3DSP is perceived as presenting some level of frustration to the strgctiire
the museum and itobjects althoughthe reasons behind this frustration cannot simjby
defined @& a move of power oa restriction of autonomy. How the museum and individual
curators becomenvolved with 3DSPseemsin certain contexts to be deeplst personal
relationship (explored inCh.5 Zhe Curatorial Intentiof around historical practices, the

desire to innovag, material and aesthetic properties and prior experiences with 3DSP.
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Here, there is a dualism at play between the perceived benefitdtandhallengeof 3DSP in

the museum which impact on how the technology and its associated objeeteeaeived.

The physical appearance of 3DSP, its contemporary manufactured materitd evaderiality
frustrate the museunje] VvS]SC }( ZUV]<H V o[ VvV peo ¥pt(Eat the $&ve (] v
time, curators across Museums Sheffield and The British Mugecognisd the enrichment

that such objects can bring to object engagement, through object dissemination and physical
interaction. Embedded within the concept of physig#keraction and object dissemination

are the concepts of play and bringing a litesd back to museum objects. These concepts
offer a new form of curatorial practice to curators and allow insights into the objects to

emerge.
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7.Museum andrlhe Digital: 3DSP its Challenges and Affordances

7.1 Introduction

In this chapteythe focus is on the digital challenges athe benefits of introducing 3DSP into
the practices of the museum. The chapter explofiest how curators treated datgoints
added by the scanning softwgrbefore examining how 3DSP has affected copyright and
intellectual property laws within the museum sector. Finally, the chapter examines the
logistics and storage concertigat curators had about documenting 3DPS olbgeand their

corresponding data filesncluding considerationsf storage and documentatian

The chapter draws together the curatorial interventions from Museums Sheffield, The British
Museum andthe £Z] ]8]}ve Z&EU*SE S]vP §$Z >dE&E E][&exdhine K i § Jv
how 3DSP is affecting the digital aspects of museum praddoee\er, it is important to

mention that the majority of the data examined in this chapteanse from The British

Museum as the digital logistics of using 3DSP within the museum were of a key concern for

both curators and members of the Digital Humanities tegtnthe museum.

7.2False Data

w

dZz S Eu Z( owappliedl fothe inclusion of additionatligital data pointsthat do not
correspondwith geometryon the physicalmuseum object, i.e. missing pieces of data that
have been filledn by the softwareor added data from specularity or noisealse data became

a prevalent topic among the Digital Humanities team at Bhiish Museum, especially when
discussing 3DS&hd the value it can add to the museum experience. In general, the Artec
scanners struggle teee inside small spaces such as the insides of vases or jugs. As a result,
certainaspects of the@bjectbecame amost impossible to scan. The processing software then
mesheal over holes and createsurfaces thatwere not present on the physical museum

object.

The concept of false data was first noted in the Acclimatisaffonly (see practicebased
submission p.20-23) which describes howurators and myselboked at how holes, movable
parts and internal surfaces became fused. rEhgas interest in howhe different stages of

the postprocessing impacted on the perception of the 3D scan. The holes present in the
surface of the beake(see figure 36 and 37) created by missing piecegere filled in during

§Z Z&ue]}v][ the grocess( causing blacktohes on the beakersurface.
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Curators at Museums Sheffield commented on how these patches appeared nwasies,

*Z] o JvP 8Z A] A & (E}u 8Z +3}EC }( 8z | E[* % *SX C }v

processesembeddedin the softwarewere effectively distorting the objecf shistory. The

curators commented on how the speciality of the object had beepeSX ¢ Zu Vv]vP ]e }vo
AE "E Jvd} SZ)|MAV~TEIW U SZ Z+% ] o]3C[ }( 82 } i

affected by the renditiorguality of the scan.

Figure36 3D scan of a bronzage burial pot Figure37 3D scan of a bronzage burial pot wih a
without a fusion applied to the holes in the pt fusion applied to the holes in the pots surface
surface

At the British Museunthe concept of false data was noted during ThayerAnderson Ca
project. The scanner struggled to captaréarge indentatioron the base of the cat, despite
several attempts being made, and so an artifilame was created during the processing
phase. This struggleasin partcaused bya number of variables alkciing upon the scanner
with varying degrees of force. Thesere by no means limited to alignment constraints, pilo

error or temporal and atmospéric conditions

Yet according to curatoythe addition of this datanaytell audiencesboutthe specific depth
oftheindentation}v SZ S [ swhich is false object information arldus notan accurate
representation of the cat. My own diary wntys explord this curatorial concern (see figure
38), highlighting how Daniel and Neal question®alv museum audiences would interpret
additional data points, anahether the museumshould behonest about missing and filled

in data points.
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Day: Drawings

B {xp\omk\ow o} loss + M’S&'Nﬂ

ale ...

Figure38 A example diary page from The British Museum Residency where | explore the concepts of False Data

In mywritings 6ee figure 8), | question why curators would feel like thggventhat the 3D
scan and the museum objeutere related but disparate objectswondered whether the
addition of false data impaetion theaccuracy of the scans perceived, potentidilyinishing

their value to museum practice and audience enrichment.

These quesons were discussed atome length between the Digital Humanities team
curatorsand myself. We debated how best to deal with false data from both a curatorial and
scientificperspective as 3DSP transcends the normal boundaries of practice anchbessn
curation, conversation, audience engagement and museological resedrsh.ideas for
dealing with false datancluded patching the missing data and leaving the patch as the

software had processed it or beautifying the mogdgiving the impression of agpfect scan.
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Figure39 An illustration showing the false and missing data on The Gayderson Cat

The debate and concemverfalse data semedto be dependent on the size of the missing
sections of information. For example, Daniel and Neal were focused on capturing the
underneath of the dome rather than the other pieces of the data that were missing,asich
under S Z S[e Z]vU }and paws@ee $he grey arrows on figuré@B Thisimplies a
relationship between the size of the missing data and the rteezpture accurate scan data,

as if there is knowledgehich the scannes algorithm can creatwith an accurate surface

mesh for snall pieces of missing data.

The discussimaround false data are new to the museum narrative but have implications
beyond the visualisation of the objecthereis, in essencean argument about whether the
museum experience or the dissemination of fadtobject information is mee important (see

Falk and Dierking 2011, 2012). Daniel and other members of the Digital Humanities team
considered 3D scanning and the processing involved as an artistic process, whereby the
person in charge of scanning and ppsbcessing makes subjective decisions regarding data

points, surface qualityresolution to name a fewThis is goint supported by my own 3D
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scanning practice (see figudD), where | experiment with different settings, colour and

resolution in order ¢ obtain an accurate 3D scan.

Figure40 An illustration showing how the nseum object changes as it moves though the 3DSP process

Figure 39 is an example of how the processes and features of the processing seffeecire
the visual appearance of the scan data, whetheeitlytransforming a solid mesh into a wire
frame or manipulating the colour ofie meshes. Such applications am@ present incurrent

museumpractice sincethe appearance of the museum object never chesg

During The British Museum residency, we had several discussions regarding the
reproducibility of data and where false datédsswithin the scan, its data setnd overall
documentation. The desire to acknowledge false data is a statement of honesty and one that
reveals not only the challenges of 3D scanning but giesinformation about the form of

the object.
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Yethow falsedata was perceived differed frombject to object, such was the case for the
CorneliCael bell cover (see figigdl and &), which houssa clear crystal on its front. This

part of the object was impossible to scan with the Artec Spidsrthe scannéglight travels

straight through tle crystal and is not reflected back. As a redalse datais added during

the post %o E} e*]VP % Z o 3} % § Z Z}0o * §Z § 8§Z <}(S3A & [+ (pe]}
Here, false data is neither overtly positimer negative and how it is perceived is depaent

on the object in question. In the case of the Gapederson Catfalse data obstructed the

actual shape of the dome underneath the cat, while for the CoiGatl bellfalse data was

used to given an impression ohat the bell cover would have l&ed like. The use of false

data for the bell cover actually helped to support curatorial objeased research

Figure41A 3D scan of the Corn€lel Bell Cove Figure42 A 3D scan of the Cornelkel Bell Cov
with texture without texture

However, the concept of false dateasnot just a curatorial concerbut also a concern of the
Conservatia and ScienceTeams at the museumkor examplethe polychromy scientist,
Joanne, commented on how specularity on the surface model of the Carien Stela could be
misconstruedastool marks thus portraying false information and nieadingaudiences. In a
discussion between myself and Joanne, she was condéira the horizontal lines running
across the surface of the model (See figd® would be interpreted as tool marks among

non-expert audiences and thus create false object taxonomies. She writeseimaih

Zl u AJEE] 8z A ]JE o]vl]d3Eu®&(JVP u]ELS- lve] E 3§}}o

(Joannet The British Museum)
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Figure43 A close up of the Carietela with specularity

Here the act of 3D scanning and post processing is not considered as an artistic,pvbheess
inaccuracies can be consideradpart of 3D scanning and printingut are merely mistakes
in the mesh which can be interpreted as false informatiaihat can lead audiences and

professionals to form potentially historically inaccurate object higt®ri

The different attitudes with respect tofalse datahighlight how the use, application and
creation of 3DSP differs within different museological teaiif® museum/archaeological
backgrounds of the Bital Humanitiesteam meantthat the use of3D was a speculative tool
for experimenation. This level of play and experimentatiaas present withinthe Science
and Conservationelans but therewasless of a playful attitude towards 3D. The discussions
surrounding 3D and where it sits within the newsn brought to lightpowerful problems
about what knowledge is and how the museum operates eitb@onceal or reveal structures

of information.

7.3Power plays
The notion of certain parts of the museum manipulating the integration of 3DSP had not been

consideredprior to starting the Museum$§heffield residency. Yathence P& S]vP ZAS}E] -
(E}u sz «3W dz  t@e]abelddp@Ee 8D printed details were altered by Senior
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Management to reflect a process of manufactwaher thanlinkingthem tothe main theme

of the exhibition (as explored inCh.6 2 "W K i §Z}} v MHE S}EThe WE 5]
interpretation for the 3D printed details was designed by Clare to tell additional stories about

the objects (see figurd8intheCh.6Z7 "W KsSZ}} v JHE S}E] o Wa@ve S] [*X ©
to position the incase 3D printed objects as manufactured olgeichplied a desire to

distance 3DSP objects from their historical counterparts, and thusetd@gainst the desire

of the curator in charge of thexhibition. Here, the use and positiogiof 3DSP highligad

how different departments and levels of senioritgutd work against each other, perhaps

account ofthe novelty and lack of precedendeat the technology hd in the museum. The

act of changig the museum labelsasan act akin tahat of curators not wanting to accession

3DSP objects into the core collection. ldithe same outcome of distancing 3DSP museum

objects from their museum counterparts.

Yet, as highlighted previously in this chepthe decisiors made about he use andresporse
to 3DSP can vary between collections and ebetween objects. Curators at Museums
Sheffield wishd to position 3DSP objects as interpretative aibat, at the same time
commented on how they would nevelisplay a 3DSBbjecton its own In aconversation
previously exploredbetween Clare and Marthdhe two curators talk about how they would

and wouldnot display 3DSP objects.

[ V[S e *]8u 81}v AZ & / A}po %o us }voC legsagwithsomer } i §
of the objects we havim our collection where the object was in a different museum and the

only option we had was the 3D objects, then you might talk about it, but then 3D scans and

}i 8¢ }Vv[S o}}l v] VIUPZ 8§} AviE&EPpEEZ |G 3ZACREE %0 3§
t Museums Sheffield)z}p A}po v[E ]e pee 3Z 1 } i & }v 18 }Av Jv §Z

museum(Martha- Museums Sheffield).

The power plays lieveen senior management and curators regarding the integration of 3DSP

does not come from an authoritarian piion but is deeply relatetb the recent use of 3DSP

and how the very factthat it is technologicakchallenges the nature of the museuitdere, it

can be argued curators, noncuratorial departments and senior management aaé

responding to 3DSP based their own experience of the technology and what they deem as
Z}EE S[ }uE- }( SJ}vX
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Embeddedn this course of action are complex conceptsathinclude but are by no means

limited to, the traditional practices of the museum, financial and mpmtpenses, audience

and stakeholder expectations and the care of the object. Evidence for this is noted in Clare
v D ESZ [+ }vAabdve, vhpwetheir comments about the objec@ot being nice

enough|can be perceived as ¢iir way ofconsidering hav audiences would respond to seeing

3DSP in the gallery context.

Playingwith how 3DSRs usedn the museum was also noted at The British Museum.riguri

the residency 3DSP was largely created by Daniel Pett, with curators having access to add
interpretation andto share their 3D contenfreely on Sketchfab. However, as this residency
progressedthe Information Services team became more aware of thesgmlities associated

with 3DSP content. There were several meetings on the metadata and versionlair&RSP

content, with different departments highlighting concerns over logistics and practicalities
Thisconceptis explored in my own diary writingsee figure 4 on p.139). Upon finishing the
residency, the Information Services team decided to restri ee S} SZ UM MU
SketchFab account, potentially out of concern for the yet unrealised possibilities of 3DSP
including the impacthat this technologywould haveon copyright and intellectual property

rights.

7.4Copyright and Intellectual Proper
3DSP presents a new and complex challetaggmuseums and one that cannot be solved

within the confines of this PD. for, as Fyfe argueshe authorship of historical digital objects
has been an area of contestatidor decades(2004: 51). As costs fand technological
advancements rise3DSP is becoming an ever more ubiquitous resource in the museum
sector. Museums are keen to attract newdiences, widen their public engagement and
deepen understanding of their collection by turning their modes elivery and audience

engagement to the emerging channels of our evolving digital society (Perry 2009).

At present, the British Museuras with many other museumss unsure of how to deal with
copyright, preferring to take a serdemocratised stance, sining its 3D models on Sketchfab
under theQeative CommonsLicense of CBY:NGSA butat the same timerestricting access
for curatorsandlimiting their ability to create and upload 3D content. Theya desire in the
museumto retain ownership and adrol over 3D digital files, especially thoskishrelate to

culturally sensitive objects.
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Such a moveauses access concerns when curators are working with external organizations,
particularly those who want to purchase 3D assets. Such was the cafieef@asseyutz
project which soughto create 3D printed replicas for a French Museum. The British Museu
required the French Museum to sign an access and use agreement if they wanted to use the
digital models of the Basse within their museum. In esseand,as explored i€h.6 ZT7 "W
Objecthood andQuratorial Practice| the agreement would allow the French Museum to
manipulae the modelsdigitally but would prevent them from usingthe 3DSP objector
commercial gain. Combined with the above agreement aeadministration cost, a fee that
curator Julia struggledtoundes v X /v :po] [* (see@oQreds o p.84) she writes

that she struggles to see how the museum daesperceive the 3D scan as an image

It seemsthat there is a disconnectiondiween the desires of the museum and its curators.
Both The British Museum and Museums Sheffield wished to retain control over 3D data sets,
perhaps as future-proofing mechanismuntil the intellectual property rightpertainingto
3DSP, including how tassign rights in accordance with the law and the musejdesires

were fully understood. Farat present there is no legal precedenaith regard to 3DSP and

copyright.

Yet curators recognised the valudich3DSP could brinip museum practices, asstiussed

inCh5Z p& S}E] o /vENW&IVIWVK i §Z}} v HE S}E] o WE S]] [X
is hard for curators tioreakaway (E}u SZ JE ]JveS]SuS]}ve[ MHOSUE U *% ] o
wishto engageas wellasa simultaneous uncertaintasto how a technology or tool would

impact on future practice. Discussions with the legal team at The British Museum revealed an
uncertainty as tohow to applyintellectual Property Rghts effectively ensuringthat 3DSP

could beused in accordance with tha@esires of the museum, but also nbeé limited by an

overly restrictive Creative Commons License The British Museum was concerndaiat

members of the public would use online 3D scans as a meanmsmaking money for
themselvesor use the 3D scan in cultdiginappropriate waysCurators and members of the

legal team questioned what the right Copyright or Creative Comrhaensevas and what

would happen if the assigwl IntellectualProperty Rights weradeemed to be too restrictive

or too lax This is goint supported by my owmliary writings (see figuré4 on p.139) where

| question what the right level ofreative Commons Licensewould be and The British
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Due puf[e (0}A Z ES Jvs EA v-Bised submissken@3-8G) which reveals

uncertaintyover whether to assign copyright or not.

Figure44 An example diary page from The British Museum Residency

Table 2on p.140 showshow all participating British Museurourators would or would not,
assign copyrigh It highlights the curat@E ayvareness of the implications of assigning
Gopyright andQeative CommonsLicenseo digital heritage objects but also reveals their
unease ovestatingoutrightly how and in what form. Their trepidation at stating outright how
rights and permissionshould be assigned might be relateéd a need to check with the
institution as a whole and the legal team. However, there is also the possibility atocsir
wanting to assign copyright on a case by caseéspasponding to the complexities arte

cultural sensitivities of each object.
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Thisis not a new form of practice withithe museum sincecopyright is considered for each
out going loanYet such a practice is centered on physical museum objects andnigital
reproductions. As sugtihe introduction of 3DSP could cause museums to reconsider how

they lend out and assigropyright toa digital object.

Table2 Curatorial Response to assigni@gative CommonsLicense t@DSP objects

Curatorial responses to assigni@gative CommonsLicensdn the objects in their projects

Presumably (John) (Marie)
Yes (Neal) Not Sure, presumably yes (Alexandra)
JV[E <V}A ~dZ}u e Whenever possible (Neil)
Yes (Lloyd) Possibly, | would like to say yes but it may not
possible where culturally sensitive objects 3
concernal. Julia)

The last comment by Julia denotes the complexities thedstruggle of curators in assigning
copyright to digital heritage artifacts. There is a wish to increase access to their objects, but
at same time it is hard for curatote assert a lgel of copyright given the lack of knowledge
that surrounds3DSP anthtellectualProperty Rghts.Furthermore, curators also have a duty

of care, in this case protecting the digital legacy of their objdotspnce a digital object has
been uploaded to an mine 3D visualisation platform, the potential for the object to be

downloaded, printed and augented is limitless.

7.5 Metadata and Storage
Museums Sheffield and The British Museum both struggled with storing and visualising 3D

data, a testament to thdact that data storage is not just a national museum concern. Data
storage and visualisatiogre far from beingnew concers. They have been prevalent the
museum sector fomanyyears. Yethe concern emerges when museums recognise this but
fail to act preferring instead to outsource the management, storage and visualisation of their
3D data sets. Presently, and during my time at Museum Sheffield, the museum had
outsourced the storage and visualisation of their 3D objects (from the JISQR&6)64d1) to

an external company. The Britisfluseum has used a similar tactic, by using Sketchfab to host
their 300 + 3D models with the associated data sets spread across multiple internal drives and
GitHub.
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It is the persistence of data, its changeability and theans to read and store data that
challenge theraditional practices of thenuseum, with 3DSP being its most contemporary
trial. Updates, different scan processing procedures and augmentations caused by uploads to
various 3D platformsall affect the metdata and version control of 3DSP data, a key concern

for an institution that is founded on categorigiand ordering objects.

Digital representationshave alwaysbeen consideredas secondaryand marginalisedwithin
museumpractice (Perry2007) The fact that digital objectsare not accessioneds a prime
example.Yetthe museumstill wantsto retain ownershipoverthem, from fear of how other
institutionsand peoplewould manipulateor reinterpret the 3D models.Even the concept of
creating metadatafor 3DSP objects was objectionable for curators at Museum Sheffield.
When asked to document a 3DSP object created from her collection, Clara from Museums
Sheffield statedZA +]Ju%o0C A}po v[$ oo ]}V %EZ( EGEiTiorEEIP
objects inundoaumented handlingollections It is here that practice and theory tend not to
meet, for Manovich (2001) argueguite rightly, that new media is culture encoded in a digital

form.

The above statement from Clara is not only a statement of perceived auitalue but also
one about the value of the metadata surrounding 3DSP. John Giblin, Curator and Head of
Africa at the British Museumasked what the culturaland physicalimplications of

documenting these types of datae. In his diary writingshe notes

Z|/e o VvV]VP ¢ % E S }E& <Z}po ]S v AES ve]}lv }(SZ }vo]v
be scanned to reduce need for access to see real objects in storage? Whaticugitations

of this?]

The implications of including 3DSP objects in-anlkection extendar beyond curatorial and
storage concerns to include theories of heritage, its politicsitsyractices. For, to exclude
3DSP from an-Eollection is a statement of perceived cultural worth. Yet to include such
objects is not merely atatement of value buwould require a potential relesign of the
museum categorisation softwareshis is goint supported byClare from Museum Sheffield

who states

[§[+ iped VIS %olee] 0 (JE ps &) «ifp@E RS ZER]IEZ  +%o
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Thecontext of the above statement waslieferenceto both 3D scanned and printed objects.
The future proofing of digital heritage is not without its issues. The abilitie museum to
storeeffectively large datéiles is not only limited to the prexisting servers and cloudased
storage already in operatiorissues concerning reproducibility, visualisation, longevity and

accesslsoremain a prominent barrieto working with and disseminating 3DSP objects.

There is a recognition among museum departments that is echoed by academicsthat
metadataneedsto be regulated(Thwaites2013).Yetmuseumdepartmentsstruggleto agree
on which metadatato store, giventhat their individualagendadiffer so greatly. AsKeene
argues these works can be copied an infinite number of times without detriment to the
original,yet it is difficult to recreatethe exactcircumstance®f their delivery(2006).This is
an aspect highlighted in the accession taghich waspart of the curatorial interventions at

Museum Sheffield

When completing the accession taskirators commented on the difficulties of the taskey
struggled to fit the properties of the 3DSP object and its relationship to other objects into the
record When completingtheir accessioninguratorial interveriions, they commergd as

follows:
Z/ }v[3 pv E+3 v Z}A 37 }[MasthEl Muspusp Shaffield)

ZtZ 8§ vuu E +Z}uad? Obvieusly ndtsthe samas }uE } ¢Aléter Museums
Sheffield)

Z/[u v}S P}]vP S}ohbjectE: |- S][BZYy3S P}]vP S} upe (Leighanne [
Museums Sheffield)

The results were a series of object records that did not take into account the complexity of

3DSP museum objects. The records omitted metadata relating to previous versions, object
relationsh] %o e U % E} ee]VvP § Zv]<p ¢ v SZ } i nttefstateher&Xtha ]« Ju %o}
this is not the fault of the curator, but rathethat contemporary documentation software

does not allow the curator to take into account digital creation methods, coddpcument

version control. Perhaphis is because dhe assunption that museum objects havaways

been thought of asunique entities. A potential issue considering 3DSP objects, @was
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mentioned earlierpe printed multiple times with limitlesg¢darations. As sugiBDSP has the

potential to affect the very heaa of the museum, it€ategorising process.

In response to gapin knowledge,which werediscoveredduring the Museum Sheffield
residency, curators at The British Museum were asked to camplenetadata task, where
they had to write down important informtion about the 3DSP process with the idea of
reproducibility in mind (see Table 3). The results shothaticurators at The British Museum
were keen to document the 3D scannjmgcognisinghow thelighting and scanning setting
would haveaffectedthe scan output. There was a desire to locate 3DSP objétitsm the
museum, potentiallyas digital heritage is often availablein a de-contextualsed way,
separatedfrom scholarlydocuments,field notes, photographsand illustrations that allow
audiencego extractinformation for their models(Champion2018).It was interesting that
none of the curators thought to include formats of export files, perhapsaose such a
concept, the physical trangfmation of objects, has yet to be integrated into curatorial

practice

Table3 List of key metadata needed for accessioning 3DSP objects.

List of key metadata needed faccessioning 3DSP objects.

Technical Object Related Informational

Computer program used | Object measurements Rights and Permissions

Scanner Used E.g. Model | Any previous conservation | Date

Other scanning techniques| 3D printing material Time
Processing stages Museum object information
Construction techniges Location

Scanning Settings

Lighting conditions

7.51 Considering Storage
Throughout the two residencies thermeemed to be a lack of urgency to solhe ever

growing data storageassue but from different perspectives. Curators at MuseuimsffgId

commented on how digital projects were often estburced and created dathat they could
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not access or understandn a conversation about digital museum projects Clare stated the

following:

ZtZ v % E}i 8+ v U A v u% A]SZ (]6J0A }( V]S~ Alse }E pv
(Clare- Museums Sheffield)

Such a statement potentially stems from the fawt Museurns Sheffield do not have a digital
team or departmentand this inevitably results in the culture of the D.I.Y curaBuch a
problem is not evident at The British Museum where staff benefit from experts in data
managementnd information servicg Yet the museum wadtill concerned about how 3DSP
could be documented andlso abouthe amount of 3D datavhichwas being producedrtis

was evidenced by the fact thatsoon after my residency at the museum engdbe
Iformation Services [Rpartment[restricted access to the Sketchfab accqublocking
curators off from several ongoing 3D projedisee figure 2 on p94). This movewas
potentially one of control, restricting the creation of 3DSP data unhtdould be better
undersbod how it would sit within the framevork of the museum. The consideration of data
and storage raises questions about where 3D fits within the museum. lgb&yond The
British Museum to other national institutions using 3D, it lends itself to the practices within
Science, Research and Conservation departments. The Natural History Museymfdn.d
example situates surface scanning within their Image andigsis Centre and The Victoria
and Albert Museum (n.gl positiors all the 3D workit undertakes within its Conservation
Sciencddepartment, as well as actually accessionBIQP objects into collections such as the

i % EJvE Z>] E Z}E 'pE). & §Z s° ~iii

At The British Museumit was not curators who recognised the changeability of 3DSP data
but members of the Information Services (IS) team who held various meetiogs laow to

deal with this type of data. Within these meetingsnain concern washie sheer volumef
datathat 3D generates, especially when reproducibility is taken into account. Veisirol,

raw data, processing records and texture files needé¢oconsidered. As MacLeod (2005)
argues the museum is in a constant state of reinviemt as it deals with external, financial,
environmental, educational, and sotaforcesas well asexpectations of what a museum
should be. Yet the technological requiremsmieeded for 3DSP are beyond what the museum
has ever experienctbeforeand thusthey leave the museum in uncharted territoryin his
diary writings Neil wrote about how 3DSP brought out a senseuwtorial insecurityHe felt
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that 3DSP allowed objects from different collections to be compasithe digital scans did

not belong b any formal collections.

Zv C SY <}u SZ]JvP }usS SZ u}- afdvhes sedse}a pRigy compared to
other scanned objects (from Egyptian andrRa worlds), brings out a sensé curatorial
Jve p@ENs&IETHé British Museum)

The object Nil is referring is The Ringlemere Cup, a gold cup which feguoasinentlyin
The BritishDue pue[ Gapedisplay Yetin traditional museum practicebjects from
different collections, regions and cultures tend not to be compatedhows how theigid
categorising of the museum searo be worn down by the instardccessibity of 3D scans.
Curators commented on how they could view other crdspartmental curatorgobjects
without the constraintf goingthrough collection management softwaret #st, | thought
this was a statement of accelsat it wasalso a statement of hw 3DSPulledat the curatorial
boundaries of categorisatignconsequently frustrating the categorisation systems and

frameworks of the museum.

The installationErustratng the Lineaf(see figuret5) attempted tovisualse theimpactwhich
3DSPhason the museum archivand to prompt further examination of it.The work was
positioned as a performance piece with images, datasets and objects visualized together to
reveal dten hidden relationships betweefrequently related data. The work was installl,

taken down and then reinstalled a number of times in front of different audiencésan
attempt to remake the museum archive artd understand how 3DSP data could be

positioned withinit.
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Figure45 A photograph of the exhibition 'Frustrating the Linear'

The process helped to reveal the multiple ways in which the archive can be structured. It
showed how frustrating the linear nature of the archoauld be and howhangngthe values

in which the arbive was structured dd not necessarily mearhat it become devoid of
meaning. Insteadnew object relationships beme evident Data that was considered as
separatepecauseat related to different tine periods, objects or different experimentsuid

come together to form new ideasot onlyabout the objecsin question butalso abouthe

archive as well.

Such a notion has the potential to move our understanding of the museum archive away from
systems of ordering and object/data taxonomies to a more ilumethod of object
categorisationwhere the polysemy of objecthood can be explordétustrating the Linedr
sought to give space to 3DSP data and position it alongside historical, geographic,iscientif
and environmental data relating to the same museobject, providing new opportunities

for connections and object understanding to emerge.

7.52 Struggling with Infrastructure

During both museum residencies, but more predominatdlyring that of The Bitish

Museum, curators were concerndhblat their museumdtechnological infrastructure did not
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meet the requirementsieeded tovisualise and workffectively with 3DSP content. Museums

Sheffield have yet to engadelly with 3DSP

The technological reqrements neededfor effective engagementvith 3DSP was one of
curators[main concerns during thfirst phase of this research and remained so throughout
the Museums Sheffield Residency. However, this was not the case for curatdrs Btifish
Museum, whohad alreadyexperienced 3DSP through the Information Services Team and

external contractors.

The British Museum residency asked curators to deal directly with 3DS$® d@helyused the

computers in their officeto view work that ha alreadybeen created Neil, Alexandra and

Marie noted the difficulties theythat were having viewing the scans. Alexandra would often

view the 3D scan of the Nereid Monument on her phone statiag it processed the objects

faster thanon herwork deskop. This was a@actionthat was sp1 %o %o } (E S C D E] [*°*SSu

from her diary writings.

Z }poaphes (po S}}o (J& E «» & Z E*U 0SZ}UPZ W % E} e¢]VvP §]
§ ul]l]vP 8Z ]« }A EC % E} (Marie t BHeBritisENuseusih).

Here, it is noonly considerations around storage and metadata that the museum needs to
consder, but also the practical aspects of effectively visualising 3DSP. Outdated operating
systems, low ram and graphic capabilitefgect how the 3DSP cdoe viewed and edited.

They consequently slow the reviewing processes down. In gepgrateums are rot early
adopters of technologypreferring to relyon, or be influenced byhistorical methods of
interpretation and display. Furthermore, they are limited by budgets, consenvairactices

and audience expectations. As a result, the immediacy of tedgyodnd the associated
slowness of museological culture can be segjugtaposedyet in opposition toeach other.

It has the potential of making it seeas ifthe two can be difcult to integrate ando manage,

especially given the speeudth which technology is updated and renewed.

7.6Conclusion

/v }v ope]}vU T M"W]ewith $hePr@is8yrhvhas a significaetfect on the digital
practices of the museum. Storage, datgmeducibility and the legal aspects of retaining
ownership of disseminated 3DSP files were key concerns for both curators at Museums

Sheffield and The British Museum. Yet, at the same tithe museums|hesitany at
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disseminating some 3DSP objects onliegpecially those with cultural sensitivities and of
nonwestern origincan be seensa result of the lack of 3DSP and IPR knowledigéaly
replicating culturally sensitive objects of nonwestatescent could be seen aa form of
digital colonialisman accusation that could have significant impact on curatorial practice and

the reputation of the museum.

The concern of digital colonialism was only mentioned at The British Museum, perhaps
because the institution is more sensitite issues of colonialls. The British Museum is

IVIAv (}JE ]88+ Z]*3}E] o <]PVv](] vV V Z}ue ° fdstorich}v o[ }oc
association with colonial acquisition practices means it is potentially more aware of the
repercussions of accusation of digital colosiadi Furthermore, curators at the museurad

more experience of using the technology, as well as the supgda digital team resulting in

a heightened awareness of the challenges, benefits and audience response to their use of the
technology. As a result its clear the digital implications of implementing 3DSP into museum

practice are perceived far more @he British Museum than Museureffield.

However, the digital implications of introducing 3DSP into the museum do not exist in
isolation, they dfect curatorial perception and practice. The notion of accessioning 3DSP
museum objects revealed how suobjects do not conform to current categorising systems
embedded within the museum database anhodw created a new form of curatorial thinking.
The samesuratorial thinking is also noted in the curatorial understanding of the 3D scan and

the 2D image.

Acomu}lv S$Z&E SZE}uPZ}us 8z § €& o SJvP 8§} T "W[e Ju% S }v
museum was how curators and senior management worked to marigtha integration of

3DSP to best serve how they perceived 3DSP working within the museum. The adbioths of

senior management and curators have the potential to work with each other or against

depending on the collection and object in question.
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8. ConclusionContributions Limitationsand Recommendations

8.1 Introduction
In this thesis | have researched and examined how and why 3DSP affects the museum from

the perspective of curators. In doing so | have identified the challenges and behafi8®SP

bring to the museum and the perceived role the processed scan and amtwithin the
museum. The methods used to research this topic have revealed not only how the use of
curatorial methods can contribute to cultural heritage studies, but also B®&P can be
considered as a valuable tool for opening up the collection aedsistems of categorising

within the museum.

3DSP has the potential to bring a new form of play to curatorial practice while simultaneously
encouraging curators to stop, touemd investigate their objects, breaking down the systems
of ordering and proviohg new object insights. Yet, at the same time, the methods used within
this research reveal the concerns that curators and those in seniofcaatorial positions

have about he legal rights and technological requirements associated with the integration
3DSP.

Below | have detailed the considerations that should be taken into account when integrating
3DSP into the museum and the effect that such an integration could havieeocuratorial

role. At the beginning of this thesis, | proposed the followiegearch question:

How does 3D scanning and printing affect museum practice and tradition from a

curatorial perspective?

This research question was designed to respond to gelgsrature and knowledge identified

Jv ZXi1Z }vd E£3u o Z A] A[X /8 Ju A « 8§} JvA «38]P & Z}A &z
of 3DSP was impacting on the role of the curator and how curatorepea the effect of

this technology on their practiceAs mentioned in Ch.2, the use of 3DSP within the museum

is of keen interest to museum practitioners and professioi(latello and Rossi 2011yet

the majority of literature concerning its use in theuseum consists of articles detailing only

the processs of use. As a result, very little is known about how museum professionals,
particularly curators, who are the first and primary people to interact with objects, see the

use of 3DSP as affecting thpractice.
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In order to address the given research gties and the gaps, in knowledge | formulated the

following objectives in association witheaims } pu v8 Jv ZXi Z/vS@&} p S]}v[W

% To draw on literature from curation, museology and 3DSP technatogrgder to form
an account of where 3DSP processesielation to audience, practice and policy.

% To establish residencies with 2 different museums that were already dealing with
3DSP and that had different scales, curatorial structures, relationshipslicy, etc.

% To devise and undertake a series of esqmental methods with curators, using
existing curatorial processes to capture directly the relationship between original
object, scan and 3D print.

¥, To generate a series of artefacts and documentedeexnents that articulate the

relationship between theurator and the artefact

To address and meet these objectives | adopted a prabi@sed approach, using a
combination of curatorial based methods, in an attempt to gain insights to how the curators
participating in this research would perceive the igitation, role and effect of 3DSP on their

practice.

8.2 Contributions
The main contribution of this thesis is the understanding of how curators perceive 3DSP in

the museum. Curators across Museums Sheffield and The British Museum saw 3DSP as a tool
for enriching the audience experience, as well as their own practice. Howinesr struggled

to see where 3DSP sat within the museum or whether the objects and scans produced from
this technology should be a part of the museum collection. This research stmugétertain

the curatorial perception of 3DSP technology and objecteiwthe museum. Yet given that

the curator does not exist in isolation, it also offered some insights into how 3DSP impacts on
wider museum practice. The subsequent sections in thépter (8.2 6 X1i*U 0]*8 §Z +5u C
contributions to knowledge.

8.21The integration of 3DSP

The study provides insight into the motivation to integrate 3DSP within the museum, as well
as the barriers. In regard to the motivations, curators across MuoseSheffield and The

British Museum saw 3DSP as a tool for enrichirggahdience experience, as well as their

YAV % E 8] X &E}u  Z(EIVE }( ZIpe [ %o E+% S]A U §Z]e ]+ v
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support audience engagement, object handling andwartd facing museological strategies.
Yet, perhaps more significantly, retiors wanted to use 3D to play with their collection and
re-actualise their objects. It shows how curators at both museums could enrich their own

practice and bring a more experimethtgpproach to object understanding.

However, as mentioned above, thetegration of 3DSP is not without contention. Both
curators and norcuratorial members of staff at both museums struggled to position 3DSP
and the objects it produced within the conterf the museum collection. They cited the
materiality of the objects aproblematic but, embedded within this, are complex and
interlinking perceptions around the aesthetic language of 3DSP, the traditions of the museum
and preconceived assumptions aboudSP. As such, the barriers to the integration of 3DSP
in the museum ar@ot confined to a single entity, but are part of a complex and interlinked
system of perceptions and practice. It is important to mention that these barriers are not fixed

and will lilely change and shift as the technology and understanding develops.

8.22Curatorial understanding of 3DSP
The second contribution this Ph.D. brings to knowledge is how curators perceived the use of

3DSP within their practice. The methods used to underthiseresearch allowed curators to
engage with technology. Through curaad making and that of using 3DSP as a form of play

curators were able to see how 3DSP can benefit but also challenge their practice.

Throughout the research phases there was focus whether 3DSP museum objects
challenged the authenticity of actual mus®a objects and consequently the authority of the
museum. For example, curators at The British Museum wanted their objects printed as

accurately as possible, with concerns over falsa @aded during the pogbrocessing phase.

8.23 Developing curatoriatgrctice through the use 3DSP
The third contribution of the study involves creating insight that can, potentially, change and

develop curatorial practice through the use of 3DSP. 8gguthe technology as both the

subject of the study and also as the meaof investigation, the practices of curators were

made visible, consequently, revealingC+3 us }( Z] E & Z] o A oup v v}
SE Vve(}EuU 3]}veX dZ u 3Z} ¢ NC MBA]vEBZMIASa %% E} Z 3} E
Jv 8Z upe pu « SS]WPR(dZu A oo %% E} Z ] 8Z § ]5 o0o0}A 38z
museum to be turned in on itself, consequently challenging and frustrating the traditional

forms of practice, to revealtgs of tension and enrichment for curators to reflect upon.
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8.24 Using exhibitions a research strategy

The fourth contribution of this study is the contribution of the 3 exhibitions and how

positioningthem as a research strategy helped to answer the questions embedded within the

research. The couration of the first exhibition, Stories from the East: Thece Ivories,

revealed sites of tension and perceived boundaries about the setting of 3DSP thighin

gallery. By using the curatiaf the exhibition as a site of research, | was able to experiment

with space andayout revealing how particular object gperties impacted on the curatorial

perception. The exhibition served as a realrld situation inwhich to research in; as a

researcher | was able to generate concepts, test ideas and challenge curators through the co

curation ofthe exhibition.

Thecuras]}v }( §Z2 « }v AZ] ]8]}v Z v Kwas devplopgadHErom jhe]datd
collected fromThe British Museum residency. The exhibition sought to visetadw the 3DSP
process changedbjectsasthey moved through the museum space. The contribaotaf the
exhibition was in its visualisation of the 3DSP process and its positioning of this goroces
alongsidequotes from curators. It challenged audiences and myself to think about not only
what a museum object could be but also reflect upon the widgraot of 3DSP in the museum

such as potential accusations of digital colonialism.

The finalexhibiton, Erustrating the Linegrcontribution to this study was that it allowethe
to experiment with ideas around data categorisation and the system which museums use to
order data. The exhibition took the form of a performanmece in which the act of takg

down and rehanging the work w&s a mode of research. By layering new and okecps of
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information relating to the Ringlemere Cup | was able to challenge the traditional ways in
which museums structure and collect data as well as, perceive new olgkttonship
through the data. The exhibition revealed insights into how the docuatesn of 3DSP
objects impacts our understanding of the objects value in the museum as well as exposed
ult@® 3}(8Z } i 8[e %}0oCe uC

All three exhibition have helped tanawer questions and reveal new insights into how 3DSP
impacts on museum practice fmo the perspective of the curatoiThe use ofexhibition
making as a research strategyovides a platformto examine, manipulate and perceive
datasets in new ways, consequy providing multiple angles into how 3DSP affects the

practices of the museum.

8.3 Summary of Conclusions
This section of the chapter is a summary of the overall resedited conclusions outlined at

the end of each of the discussion chapters sumneanis detail, within the context of the
chapter theme, the challenges, benefits, ingptions and impact of 3DSP as perceived by

curators.

dzZ $8]S5o0 }( §Z]e *Sp C ] (E u E}uv SZ v}S]iv }( Z]ve pE]SC
encompasses many tife concepts explored in the discussion chapters of this thesis. The use

of the word insecurity is a reflea@n on how 3DSP challenges the borders and systems of

3DSP, it pulls at botttne value and hierarchal systems of authority, and makes us thinktabou

the lines that separate collections. As Nmim The British Museumotes the technology and

its accompanyingisualisation tools allow us to view multiple 3D scans without the defirstion

of separate collections. 3DSP is developing at such a ratertha¢uns cannotkeep pace.

Museums have concerns about how to secure 3D datasets for the fuherss arecomplex
discussionground data storage, reproducibility and version control, tlisbined with the

fact that the full limits of 3DSP have yet totealised means it is only naglifor the museum

to feel unsure of how to progress with the technology.

The use of 3DSP is also a concern for current curators, who no longer feel secume the
definition and future of their rolesAs digital projects staand end the curator is more and

more finding themselves with files and datasets they do not understand. These gigjedts
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innovative while great for audience engagement, outreach msgarch can take the curator

way from what historically sat ahée heart of their role: the object.

| will now outline how | believe | have answered the research questions with reference to the

Jue }uso]v v ZXi Z/IvSE} M S]}v[X

With reference to the firsaim (To understand the motivations and barriers surrougdime
integration of 3DSP into the museum environmehhave designed methods that sought to
make visible the challenge of integrating 3DSP mtseum practice. Thigugly has worked

with realworld 3DSP projects, with the aim of provoking a curatoredponse to the
museological policies and practice that either act as hindrance or advancement for the use of

3DSP within the museum.

This study has revealed how curaquerceive the material and immaterial properties of 3D
scanned and printed objects drthe logistical barriers of integrating 3DSP into museum

practice as well aevealing theidesires to play and experiment with the technology.

In relation to the second airfiTo explore how curators perceive the physical and immaterial
properties of 3DB).1 have analysed how curators perceive different materials and aesthetic
properties of 3DSP objects within the context of museum practice amdtion. This
consequentlyeveabk how perceptionsf 3DSP objects were influenced by the desire to retain

acaracyand conform to the message of the museum.

To do this, | reinterpreted the tripartite curatorial process, providing curators with the
opportunity to respond to the properties of 3DSP through methods and language similar to
that used in their everyaly practice. Furthermore, | have actively tried to engage curators in
the making processes of 3D scanning, giving them the opportunities to erperiand
understand how museum objects transform and aesthetically transition through the 3DSP

process.

In reference to the third aimTo explore how curatofperceptions of making and using S
impact on the value of the print and the understandinghef original artefact in the museum),

| have worked toengagp curatorsactivelyin the 3D scanning processvé the course of the

PhD. research, curators have taken part in the 3D scanning process and observed and

commented on the processing and printinighave situated 3DSP within the context of the
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museum and the exhibitignallowing curators to see how th8DSPobject is similar and

different from the original museum object within the confines of thaiactice.

The methods used in this research have allowed for perceived familial relationships to emerge
between the museum object and the 3DSP replica. dtimsequenty situated PSP objects
within the realm of the museum collection and challered traditional notions of

categorisatiorand ordering.

The fourth aim of this studyd} ¢« &3 ]Jv Z}A PE $§}E+[ pv E+3 v JvP v E
may be framed byrad affect e regional national and international museum contgwas

met by ascertaining curatorial perceptions from rearld 3DSP projects. By working with
currentin house 3DSP projects over a prolonged period of time, | was able to determine how
3DS isperceived in relation to the context of the museum, its departnastructuresand

daily practices.

This study has shown how the reputation and resources of the museum affect how 3DSP is
used and perceived within the museum. External factors sucbopgright and audience
expectation impacted on the waguratorsdevised and commented on their 3DSP projects,

especially in the case the national museum.

Finally, and in regard to the fifth aim of this stugyo enable curators to reflect on their role
and the impact that 3DSP has on their individual way of curating their collgctign
prolonged presence in the museum, combined wtZ ]+ < S ap@dach of turning the
Uhde pule % E S]themgelvésallowed curators to develop a reflective insighto

their practice.
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the opportunity to critique and reflect upon the development of each project as it
transitioned through different museum departmentsCuratorswere able to use 3DSP, their

diary pages and the act of curating with the technology, to comment upon the changing role

of the curator, new forms of curatorial practice and the impact technotamyld haveon the

museum.

8.4 Limitations
The limitationsof this thesis are reflected in the scope and chosen methods of this study. The

main limitation of the focus on two museum sites. | used my time and resources to develop a
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strong relationship with two museum communities which prewahthe study having a
broader scope. This is significant, as museums are not representative of each other and it can
be argued the results of this study only relate to the museums they originated from. With
more time and resources, | would like to expand this study to includeemmseums and

develop a boarder understanding of how 3DSP impacthertultural sector

Another limitation of this study this that it only focused on 3D scanning and printing. This
decision was made because 3DSP is an innovative and technology whahgsrapidly
adopted by museums. Yet, the decision to focus on 3DSP negates other forms of additive
manufacturing, which could be of usavithin museum practice. As a potential development

to this study, | would like to expand the scope of my focus thushe alternate forms of
additive manufacturing. This hypotheses for this being understanding how multiple forms of
technology can be used withinuseum practice, has the potential to enhance and diversify

curatorial museum practice.

The other significantimitation of this study is that it did not focus or take into account

L1V o[ % E %3S]}v }( ¥ WX dZ pu]lv A}] luped@tRe E « 8} i
numerous studies but an idepth study to how they perceive the benefits of using 3DSP has
yet to be conducted. As a developed to this study | would like to interview museums

audiences potentially children as 3DSP is often used in museumtemiuaativities.

8.5 Recommendations
The results of this study have revealed the integration of 3DSRhatmuseum environment

a complex and divisive issue. In the final section of this study | would like to directly write to
any museum professionalseading this study. The applications of 3DSP can be greatly
beneficial to museum practice but like all newckaology, its introduction is not without

challenges. In order to negate some of these challenges | would like to outline some

recommendations.

¥ Thelogistics around introducing 3DSP are complex and it is important to consider how
the data produced from secaing will be stored and documented. The decisions one
makesfor documenting such objects will have a lasting impression on how these

objects are prceived.
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% In order to negate some of issues of integrating 3DSP into museum practice it is
important providesome sort of training programme that will allow curators and other
museum staff to use the and apply the technology effectively.

% The undervaluingof the museum curator is a key issue in our current cultural
environment There is a need to recognise théueacurators bring to the museum
collection as well as provide support for their changing role, especially ievasr

increasingdigital world.
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AppendixA: The Acclimaation Study
Appendix A

Participant Information Sheet for Museums Sheffield (Acclimatisation Study)

Research Organisation:

Cultural Communication and Computing Research Institute
Sheffield Hallam University

City Campus,

Howard Street,

Sheffield

Sl 1WB,

UK

Researcher Contact Information:

Should you have any questions concerning this research please feel free to cthr@act
researcher (Amelia Knowlson) at amelia.l.knowlson@student.shu.ac.uk / 0114 225 4680

Project Title and Duration

3D scanimg and printing Sheffield Museums' Collections
February to April 2016 (Subject to consultation with Sheffield Museums)

Projed¢ Outline

The research proposed will act as An Acclimatisation study to test, examine and ascertain
different forms of 3D scarng and printing methods for historical museum objects. The
primary aim of this pilot is to test the limitations of various #Zhnologies and the
perceptions of curators at Museums Sheffield, the results of which will act as a precursor to
scanning angbrinting activities in further museurbased research. During this research this
project will use a range of different 3D scansidn order to ascertain how each scan captures

or loses detalil.

The project will 3D scan and print objects from the Archadoldg lvory/Metalwork and
World Cultures collections. In order to do this | will need to be based in the museum for 2 to
3 daysa week with access to the museum objects. The selection of the objects shall be made
jointly with the researcher and museum ctwes allowing conversations surrounding
appropriateness, histories, values and languages to be explored. Selected objedis will
scanned and printed in a range of different 3D printing and jpostiuction methods. The

aim of this research is to create lboaccurate and degraded objects in a bid to understand
how detail which is lost or gained in the 3D scanning and printing psoafects visual and
communicative interpretations.
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Participants Rights and Roles

Sheffield Museums has been invited to takertpa this research as a regional museum
partnership with an interest and experience in using 3D scanning and printing teelsnigu
collection access and research. Participation in this research is voluntary, will not incur the
museum any costs and the meum hathe right to refuse and withdraw consent at any time.
Withdrawing from this research once consent has been givemuilbffect the museum in

any way.

Health and Safety

This research does not cause harm or damage to the objects which are3id seanned, 3D
scanning is a nenontact, noninvasive method of capturing surface data. The actual 3D
scanning will belone by the researcher (Amelia Knowlson). In accordance with any insurance
and object protocols museum staff may observe the 3D scarmmiogess and overgethe
moving and handling of objects.

Museum staff observing and conducting object handling andingpwmust adhere to the
health and safety requirements of working with 3D scanners. Although working with 3D
scanners is not dangeroug,is advised to remain behind the scanner at all times as the
structured laser light can cause irritation to the eyeedked directly into.

Confidentiality and Anonymity

The individual levels of confidentiality and anonymity requested by each ppamicwill be
respected and maintained throughout the duration of this research. Field notes will not be
made public ananly shared with the consenting individual whdginallygave them. Notes

and digital models generated as part of this research velistored in a secure password
protected hard drive and university research drive. The original notes will be storerthselpa

in a locked drawr with only the researcher having access. Field notes will be pseudonymised
to ensure that no one other than theesearcher can read them.

Data (3D models and unrendered files) will be stored for the duration of the project plus 3
years This is to comply with any requester information and to disseminate findings, in
accordance with the anonymity of participantthrough publications. This research will
respect the views, wishes and ideas expressed during the research periagbtwddscuss
findings and views with anyone outside the research team.

Funding

This research is funded by The Arts and HumanitiesdRels Council and hosted by Sheffield
Hallam University.
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AppendixA2

Informed Consent for Museums Sheffield (Aunegliisation Study).

Dear Participant

Thank you for your interest in this Acclimatisation study research as part of a PhD aiming to
understand how and why 3D printing impacts museum environments. The research proposed
will act as an initial study to test, examine and ascertain different fash®D scanning and
printing methods for historical museum objects. The primary aim of this sgittyascertain

the limitations of various 3D technologies and the perceptions of curators in regard to 3D
scanning and printing. The results of which will asta precursor to scanning and printing
activities in further museunrbased research.

This formdefines how your participation within this research will be used. Kindly read and
sign this form indicating that you understand and accept the conditionkisfresearch.

Your participation will involve selecting-41 objects with the researcher from the
Archaeological, Ivory/Metalwork and World Cultures collections to be 3D scanned.
Discussions around the selection of the objects will not be recorded, althfielg notes will

be taken. The researcher would be grateful if you would allow your name tsée within

the main body of work; however, there is the option to anonymise yourself. Quotes and views
will be used for academic purposes, such as the thpsesentations and articles. With your
permission, photographs of the objects and scanning proadsalso be taken.

With your consent, your role and affiliation within your organisation will be presented within
this research. Field notes will not beae public and only shared between yourself and the
researcher. Notes and digital models generatad part of this research, will be stored on a
secure password protected hard drive and university research drive. The original notes will
be stored separaty in a locked draw with only the researcher having access.

Please circle below your preferrechoice of anonymity:

Whatever form of anonymity you chogsine researcher will respect the decision and ensure
it is upheld throughout the research. You hatee right to withdraw consent from this
research at any time. Withdrawing your consent will naid@r or cause any ramifications to
you or your organisation

| do/do not give consent for notes and observations of this pilot study to be used as
researchfor the above study.

| do/ do not give consent for my name to be used within the study.
| do/do not give consent for the name of institution that work to be used with the study.

Please sign and date this form to show that you fully understand the I@&@@onsent Form
and accept its conditions
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Participant Name: Date
Participant Signature:
Researcher Name: Date

Researcher Signature
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Appendix B: The Museum Sheffield Residency
Appendix B1

Participantinformation Sheet (The Museums Sheffield Residency)

Research Organisation:

Cultural Communication and Computingdearch Institute
Sheffield Hallam University

City Campus,

Howard Street,

Sheffield

S1 1WB,

UK

Researcher Contact Information:

Should you have any questions concerning this research please feel free to contact Amelia
Knowlson (amelia.l.knowlson@stent.shu.ac.uk)

Project Title and Duration and Event Type
The Printed Museum: 3D printings effeat museum policy, practice and audience

Project Outline

ZdZ WE]vS Dupe pu[]s WZ % E} §uv ES1lv C uo] <v}Ao
why 3Dprinting affects the museum as an institutiomnd its practice and audiences. My

research follows the curatorial process to establish how 3D printing is peccdduring the

residency, | am undertaking with you, | will be observing how 3D scanned ahebpoinjects

are being used on a daily basis. My observations will be recordadliary and will not be

shared with anyone outside the project. | will alsodb@ging a series of museum interventions

that are desiged to follow the curatorial process arekplore how 3D scanning and printing

is understood within the museum. The interventions are as follows:

- Accession a 3D printed museum object
The aim of thigs not to assess your skills of accessioning, but to establish how they form
meaning around the@bject. The accessioning intervention is expected to takd3éins
v Aloo AE]S8 v}IvEZ E e+« E Z E[* 0 %35}% X D} * }u%o0 :
the 3D printed object created during the residency.

- Document a 3D printed museum object

The pupose of this intervention is to explore how you communicate 3D printed museum
objects to audiences. You will be abdeuse your accession record as a guide and the label
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can be created on your own computer. The length of this label is up to you butlraust
Al18Z]v 8Z upe pul[e Pp] o]v X

- Create a display concept using a 3D printed museum object.
This intervention will plore how you see 3D printed and scanned objects being displayed
in museums. Ideally the display concept would be physical but ibe&D if need be and
materialswill be provided to support this intervention.

Participants Rights and Roles

Your partcipation in this research is voluntary, will not incur you or your institution any costs
and you have the right to refuse and withdrawnsent at any time. Withdrawing from this
research once consent has been given will not affect you in any way.

Health and Safety

My project and the interviews within it do not cover any difficult or emotive topics and will
not cause your any physical emotion harm.

Confidentiality and Anonymity

The individual levels of confidentiality and anonymity requested by geeticipant will be
respected and maintained throughout the duration of this research. Photographs, quotations
and notes will not bemade public and only shared with the consenting individual who
originallygavethem. Notes and digital models generatesi@art of this research will be stored

in a secure password protected hard drive and university research drive. The original notes
will be stored separately in a locked dramwith only the researcher having access. Field
notes will be pseudonymised (unkepermission to do otherwise has been granted) to ensure
that no one other than the researcher can read them.

Data will be stored fothe duration of the project plus 3 year$his is to comply with any
requestsfor information and to disseminate findings, in accordance with the anonymity of
participants, through publications. This research will respect the views, wishes and ideas
expressed during the research period and not discuss findings and views with any@ngeout
the research team.

Funding

This project is funded by The Arts and Humanities Research Council (AHRC) and is hosted by
Sheffield Hallam University
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Appendix B2

Informed Consent (The Museums Sheffield Residency)

Dear Participant

Thank you for your interest in this research as part of a PhD aiming to understand how and
why 3D printing impacts museum environments. As part of the residency | am undertaking
with you lam staging a series of interventions that follow the curatorialgess that are
designed to explore how 3D printed and scanned objects are perceived.

This form defines how your participation within this research will be used. Kindly read and
sign thisform indicating that you understand and accept the conditions @ thsearch.

Your participation will involve participating in a series of interventions (please see participant
information sheet). These interventions are not designed to test you innayybut explore

to how you perceive 3D technologies and the objelbes produce in relation to your practice
and collection. You will be briefed at the start and end of each intervention and once all three
have been completed a short informal focus grouil be staged in order to discuss your
perceptions. During the tms group | (Amelia Knowlson) will take notes and an audio
recording will be taken. The researcher would be grateful if you would allow your name to be
used within the made body of work; l@ver, there is the option to anonymise yourself.
Quotes and viewwvill be used for academic purposes, such as the thesis, presentations and
articles. With your permission, photographs of the objects and scanning process will also be
taken.

With your corsent, your role and affiliation within yowrganisation will be presented within

this research. Field notes will not be made public and only shared between yourself and the
researcher. Notes and digital models generated, as part of this research, \stihteel on a
secure password protected hardide and university research drive. The original notes will
be stored separately in a locked dremwith only the researcher having access.

Please circle below your preferred choice of anonymity:

Whatever formof anonymity you chose the researcher witespect the decision and ensure

it is upheld throughout the research. You have the right to withdraw consent from this
research at any time. Withdrawing your consent will not hinder or cause any ramifications to
you or your organisation

| do/do not giveconsent for notes and observations of this pilot study to be used as
research for the above study.

| do/ do not give consent for my name to be used within the study.

| do/do not give consent for the name ofstitution that work to be used with the styd
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Please sign and date this form to show that you fully understand the Informed Consent Form
and accept its conditions

Participant Name: Date
Participant Signature:
Researcher Name: Date

ResearcheSignature
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Appendix C: The British Museum Residency
Appendix C1

Participant Information Sheet (The British Museum Residency)

Research Organisation:

Cultural Communication and Computing Research Institute
Sheffield Hallam Univeitg

City Campus,

Howard Street,

Sheffield

S11WB,

UK

Researcher Contact Information:

Should you have any questions concerning this research please feel free to contact Amelia
Knowlson (amelia.l.knowlson@student.shu.ac.uk)

Project Title and Duratimand Event Type
TZ WE]vS Dpe pUW T % E]JVvS]VPe[ (( 8 }Vv upge pu %}o] CU % E

Project Outline

ZdZ WE]vS Dupe pu[]s WZ % E} §uv ES1lv C uo] <v}Ao
why 3D printing effects the museum as an insitatand its audienes.During the residency,

| am undertaking with you, | will be observing how 3D scanned and printed objects are being

used on a daily basis. My observations will be recordeddiiary and will not be shared with

anyone outside the pro. | will also bestaging a series of museum interventions that are

desigred to explore how 3D scanning and printing is understood within the museum. The
interventions are as follows:

- 2 flow charts detailing the decisiemaking process for a 3D scanniaigd printing
project

- A series of questions around the use and reception of 3D scanning printing at The
British Museum

- Diary pagedor you to document your thoughts, ideas and questions about 3D
scanning and printing.
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Participants Rights and Roles

Your participation in this research is voluntary, will not incur you or your institution any costs
and you have the right to refuse and withdraw consent at any time. Withdrawing from this
research once consent has been givéh not affect you in any way

Health and Safety

My project and the interviews within it do not cover any difficult or emotive topics and will
not cause you any physical or emotion harm.

Confidentiality and Anonymity

The individual levels of congdtiality and anonymity requésd by each participant will be
respected and maintained throughout the duration of this research. Photographs, quotations
and notes will not be made public and only shared with the consenting individual who
originallygavethem. Notes and digital modelgegerated as part of this research will be stored

in a secure password protected hard drive and university research drive. The original notes
will be stored separately in a locked dremwith only the researcher having acce$seld

notes will be pseudonyreed (unless permission to do otherwise has been granted) to ensure
that no one other than the researcher can read them.

Data will be stored for the duration of the project plus 3 years to comply with any requests
for information and to disseminate findgs, in accordance with the anonymity of participants,
through publications. This research will respect the views, wishes and ideas expressed during
the research period and not discuss findings and views with anyone outsideskarch

team.

Funding

This project is funded by The Arts and Humanities Research Council (AHRC) and is hosted by
Sheffield Hallam University.
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Appendix C2

Informed Consent (The British Museum Residency)

Dear Participant

Thank you for your interest in this researchislstudy is part of a PhD aiming to understand
how and why 3D printing impacts museum environments. As part of the residency | am
undertaking with you | am staging a series of tasks that explore how 3D ghanid scanned
objects are perceived.

This fom defines how your participation within this research will be used. Kindly read and
sign this form indicating that you understand and accept the conditions of this research.

Your participation will involve pHcipating in a series of tasks (please seeatipgant
information sheet). These tasks are not designed to test you in any waty lexiplore how

you perceive 3D technologies and the objects they produce in relation to your practice and
collection. You Wl be briefed at the start and end of each kaand once all three have been
completed a short informal focus group will be staged in order to discuss your perceptions.
During the focus group | (Amelia Knowlson) will take notes and an audio recordirizg wil
taken. The researcher would be gratefuyau would allow your name to be used within the
main body of work; however, there is the option to anonymise yourself. Quotes and views
will be used for academic purposes, such as the thesis, presentationaracies. With your
permission, photographsfahe objects and scanning process will also be taken.

With your consent, your role and affiliation within your organisation will be presented within
this research. Field notes will not be made public anly ehared between yourself and the
researcherNotes and digital models generated, as part of this research, will be stored on a
secure password protected hard drive and university research drive. The original notes will
be stored separately in a lockedadver with only the researcher having access.

Please circle below your preferred choice of anonymity:

Whatever form of anonymity you close the researcher will respect the decision and ensure
it is upheld throughout the research. You have the right téhdriaw consent from this
research at any timaVithdrawing your consent will not hinder or cause any ramifications to
you or your organisation

| do/do not give consent for notes and observations of this pilot study to be used as
research for the above gtly.

| do/ do not give consent for my name @ used within the study.

| do/do not give consent for the name of institution that work to be used with the study.
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Please sign and date this form to show that you fully understand the Info@oedent Form
and accept its conditions

Participant Name: Date
Participant Signature:
Researcher Name: Date

Researcher Signature
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