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Abstract

Techniques of VirtualAugmented and MixedReality (VR, AR, MR) have been used for puppet theater in
different cultural contexts around the world. However, we are not yet aware of the use of these techniques in the
Brazilian Northeast Popular Puppet Theater, a tradition known in PernambMeoratengo. We present here a
system deveQupeBatfweren Thhe Real Puppet ceatetfotthessVi rtual Puppet,
Realidade Virtual e Aumentadd Computer Science program at @UrPE. This paper aims to investigate how
VR/AR/MR techniquescan contribute to the creation ofiamulengoshows. We used the method of qualitative
case tidy, analyzing the audiovisual records of essays and presentation, the software solution developed in Unity
3D, and the data collected from a focus graupriviewwith puppeteersThis study identified as weaknesses of
our system: the hand trackingpreliability and the lack of tactile feedback, causing discomfort in experienced
puppeteering professionals. As strengthens of the system, we found thahtiwéagy aroused interest because
of its potential for expanding thaptions of tools available for popular puppethowscreation in current times
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Figure 1. Presentation df T QearrelBet ween t he Real Puppet andRMWAllass oniJulyt2nda2019, RuCidpRE
From Il eft to right: Fernando Alvim with Justino Gueerzra€i rJc c(oRmeeal
Gonzalez with Dandara (Niece of Real Puppet and Narrator 1), Keaflaalyuerque (Synthesizers), Maria Oliveira (Narrator 2) and Mavi Pugliesi (

. Puppetry has props, scenery, and tent as physical elements
1 Introduction in addition to the puppets. The fable narrative atmosphere

. I allows the creation of an enchanting environment in the in-
In this paper, we present a qualitative case study about tr}

X g ) Braction with the audience. Traditionally, its realization
computational system used 1A Peleja do Boneco Real does notlepend on digital technological devices.
com o BonecvWirtual” TheQuarrelBetween the Re&up-

et and the Virtual Puppéth puppaty sketch using Mixed However, the cultural manifestations of tradition, in the
FF)QeaIity technologies Iri)lfe ’hagdpppose tracking 9 dynamic process within a social environment, can incorpo-

. . rate new expressive resources in its historical trajectory.
Puppety is present all over the world and took on differ- P ) y

ent aspects and dramatic spirit, due to the cultural traditionﬁ There is something that is not extingw@irby thenovel-

) : . es of the modern world, its technologies and social
in each geographical location. Thieatrode Bonecos Pop- changes, that tradition and modernity are related, dialogue
ular do NordestgNortheast Popular Puppgt was offi- ges, y ' gue,

cially recognized by IPHAN as aitural heritage of Brazil o3 2% 778 EREeves Tvs BEEROnd S
in201%.IntheSt at e of Per nmamilengdo , } Ia & P y

1'he exr.m ~
refers specifically to the glove puppetradition; the puppet indvi uals(f\/lacedo & Assungao, 2015)
head is sculpted in wood (and other materials), arabily,
made ofcloth, which thepuppeteeivears lile a glove.

1 https://lyoutu.be/KfUlb587m18
2 http://portal.iphan.gov.br/pagina/detalhes/508/
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As occurs in many parts of the worldle can try to use voice amplitude to the movements of the mouth of each pup-
thesedigital technologies as a supptwbl for puppetry, ex-  pet. In the conclusions, the article mentions that there were
panding its aesthetic horizon, if theamulengueirbso de-  no tests of the system by professional puppeteers.
sires— dependingon thér need to expand communication The resear ch “ BuBabed iCmagcteHa nd
possibilities Animation: The Case of Puppe , ypresents a system for

The system presented here usestie® hand pose track- simulating puppets of the same type that we studied in our
ing that allows the control of a virtual puppet projected oncase: the sgalled glove puppeté_uo, Chen, Yeo, Lin, &
the stageFigureli s a photo of t he 4ik201t0)Unlikesmadopetas, mevemeaty of thengtbve pup-
shows that there is an interaction between the real envirorpets are determined by the conformation of the fanid
ment of the puppets and another 3D environment projectedipper limbs of the puppet to the hand pose changes per-
behind, whereistheswal | ed “ Vi rtual oumedoby the mianipulater.rThefresaarchers themselves de-
we consider an example of Mixed Reality following the def- veloped both the hand movement capture device (called

inition of MR as an “alignm8&marofGl emeil J)oamdnt 8e” 3dDesaari m
i n “What i s?"'Mi xdeedf(Spiehatr, Hait,® S5Puppet ™). Smar tin€dr encoderstioolatan o p t
Nebeling, 2019) finger positions. The arms and head position is determined

in reaktime by fingers position on the SmartGlove. Also, the
2 Related work system allows prprogrammed procedural animations such

as walking. Thepapermentions the participation girofes-
We performed an automatic search to find previous studiesional puppeteers for the creation of procedural walking an-
applying concepts of Augmented and Virtual Reality in pup-imation but does not report tests of evaluation of the system
petry. The search was carried out on the Scopaisbase, by these professionals.
usingthefollow ng string: puppet ANDe( “pviiaryt u‘ali crteuarligestpygpetsobain E x |
“augmented reality”). A b o uwith séri3dis thatewhan moved byneanipulatoiggér pra- n e d
which 11 were selected. We present below those researchgsted animations of abstract imadbkazalek et al., 2011)
that we believe have conceptual or technical proximity toAn abstract painting inspired by a Kandinsky is animated
the case we analyzed in tiiiaper We will follow a chron-  according to the movements of the puppets in-tiesd.
ological order, as it shows the changes over time in han€onsidering the set of studies that we are presenting, this is
tracking systems and graphic machines used. the firstthat uses Unity3D for redime animations. The pa-

The research “Computer Anpemeport thenintease dollahoraneihiprofessicRa pup-i t vy

for Live Ar preséhtssofutionswithrfesveds- peteers in the research.

sibilities for articuléing the puppet, whose movementneeds | n owur l'iterature review, t h
to be complemented by procedural animati@lessel, Jas- control interface with hand manipulation inspired by puppet
part, & Flores, 2001)The system presented uses Polhemusmechai s m” i s the first using t

magnetic tracking sensors on the hands and other parts b&nd tracking in order to manipulate virtual pupg€shita,
the manipul ator’' s b opbssibletd h Senju, & Blaribhige, 20U38 he meaelarehers used the sensor
control members, eyes, nose, and mouth directly by associe control a marionette, mapping differentimie of the
ating them with the values obtained by the sensors or by ifhands to different simulatl stringsof the virtual puppet.
terpreting these values as changing the axis of rotation ofhe paper reports that there was no evaluation of the system
changing the range of motiohhe research was carried out by professional puppeteers.
with experienced puppeteers. Thest udy “ Pup pwltatedNtheruseaot votual
The study “Virtual ma r i o npuppetemtrol pfogramynsdtinreUnity3Dnvib Lea@ Modiath,i g m

for reattime 3D animatiohdescribes the simulation of pup- for children storyteling (Liang, Chang, Kazmi, Zhang, &
pets controlled by wires using a 3D physics machine develdiao, 2015) The system associates some gestures with pre
oped by the authors, with collision detection, consideringprogrammed movements of the virtual puppet, without di-
the parts of the puppet as a set of particles instead of a rigidectly associating finger movements with puppets members.
body(Bar-Lev, Bruckstein, & Elber, 2005  he system uses The study does notpert evaluation bypuppetmalers.
a simplified “data gl ove” thhateseadhdr Buiseite las several publicgtions ih thé p O
to the articulation of each of the five fingers of the hand. Thearea ofinteractive computer systems applied to the pup-
system allows the user to assemble the puppet with 3D parsetry. His work "ManiPull-Action" reports the develop-
provided. It also allows the association of the apero r 'ment of a system using Leap Motion as an input for control-

ling marionettestylevirtual puppets, developed in Unity3D

(Leite & Orvalho, 2017)Each finger is associated with a

1 Mamulengueirois the word used in Northeastern Filho (1966, p. 8&7), probablycome from“mao mo-
Brazil to nominate the people who construct and animates lengd ( “fl oppy hand”), a refereri
the mamulengguppets, creates the plays and perfforms puppet eer’s hands, needed to
with the puppets. By its timepamulengadesignates, in ness to the puppet.
Pernambuco, both the show and the puppet. The word 2 https://www.scopus.com

mamuengq according tasurgel,(1986 p. 11 andBorba
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type of movement of the virtual puppet, such as eyes, moutlsystem was developed in Unity3D using Leap Motion for
nose.Moeover, the r @pahtisiassociated halhed hamd¢ki ng. The palm is as
with the rotation of the puppet's body. The author reportghe thumb to the left hand, the little finger to the right hand
Leap Motion tracking unreliabilitproblems but presents  and the middle finger to the head. Tpéperemphasizes the
positive results evaluation in research with dozens of particpotential benefg of using VR/AR/MR technologies to
ipants. Norspecialists are the target of this work. Hoee  strengtherof the puppetry tradition in Taiwan.
it reports an intense collaboration with professional puppet- Pr esent ed at VI SI GRAPP 2020,
eers. Puppet &elmoi&hupiac, 2020)s another Brazilian

The research “Unreal I nt e researdhiusing LeBpuMpoiior and Gritydie forvigtualeplpe p -
ment Usi ng usesdqgap Mbton asamifiputfor petry. The system recognizes a set of-pefined gestures,
a fighting game in which each hand tracked by the sensgpre-programmed puppets movements, and different modes
controls a puppgHuang, Huang, & Jhu, 2018uppetro- of puppet contr ol using the n
tation and position ar e asisgItdlaws teedusevof HMDs, expamding theappssibilities h a
tation and position. The flexion of each finger is associated f s how f or mat sitha préfessoodl dum b or a
with a character’s fightingemoer.addhearmgls@&yradihree st airs ewa
real as a development platform. Thereswia evaluatioiby Table 1lists the presentestudiesand shows the change
puppeteers because the objective was to develop a game aggker the years of hand tracking systems and graphics en-
not a platform for puppetry. gines for 3D applications with the development of Unity and

I'n “Virtual Stage: I nt eradfreelve Puppeteering in Mixed R
ality”, the researchers used Leap Motion to recognize s|
gesturegHusinsky & Bruckner, 208). There is no direct 3 Method
control of puppet member this work, the puppet handler
uses an HMD (heathounted display), allowingreaterim- We adopted the Qualitative Case Study method as proposed
mersion in the virtual environmerithe system allows the by Stake (2005) for research that seeks to construct
automatic association of t knewlegge fpomeht felationships of & caseramdlits contedte v
ation to mouth movements. The paper does not report evaffhe author suggests three overlapping categories case stud-

uation or work together with professional puppeteers. ies: (1) of intrinsic interst, (2) of instrumental interest, and
The research “Combini ng | &hpcpllective(orimoltiple) vaset studiesStudies gf infrirsic Vi r
t ual G| o vhad aB mqtiyatoh ®© 'disseminate the interest are those of which the main objective is to under-
Table 1. Literature review of Virtual Reality and Augmented Reality for Puppeteering
Year Country Title Tracking system Graphics  Puppeteers
Engine collaboration
2001 France Computer Animation and Virtual Reality for Polhemus sensors for Developed Yes
Live Art PerformancdJessel, Jaspart, & Florehands and body by authors
2005 Israel Virtual marionettegBar-Lev, Bruckstein, & El- Data gloveby authors Developed No
ber) by authors
2010 Singapore/ Building Hand MotionBased Character Smart Data Glove IM Puppet Yes
Taiwan Animation(Luo, Chen, Yeo, Lin, & Li) (by authors) (by authors)
2011 USA Pictures at an ExhibitiofMazalek et al.) Arduino +sensors for Unity 3D Yes
real puppets
2013 Japan Character motion control interface with hand Leap Motion Not inform. No

manipulation inspired by puppet mechanism
(Oshita, Senju, & Morishige)

2015 China Puppet NarratofLiang, Chang, Kazmi, Zhang,Leap Motion Unity 3D No
& Jiao)

2017 Portugal Mani-Pull-Action (Leite & Orvalhg Leap Motion Unity 3D Yes

2018 Taiwan Unreal Interactivé’uppetGame Development Leap Motion Unreal No
Using Leap MotiofHuang, Huang, & Jhu)

2018 Germany Virtual Stageinteractive Puppeteering in Leap Motion + HMD  vvwv? No
Mixed Reality(Husinsky & Bruckner

2018 Taiwan Combining leap motion with unity for Virtual Leap Motion Unity 3D No
Glove PuppetéLin et al.)

2020 Brazil Expanded Virtual Puppeteerifgelho & Lu-  Leap Motion+ HMD  Unity3D Yes
piad

tradition of Chinese glove puppetisin et al., 2019) The  stand the case itself, in its uniqueness and relationships with

1 https://ivvvv.org/
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contexs. In essence, the casad not a general problem, is  The puppet within the animatigame is not just a simple
the starting point of the study. Studies closer to the instrue b j ect . I't is not just a matt
mental interest category start from a general problem andhovement to an object. It, the puppet, through movements,
analyze a case, contributing to the understanding of thatomes to life. Animating a puppet is not just about making
problem, by observing the functioning of the casiés con-  random hand movements. The action needs to barmmnv
text. ing. There is not just the pure desire of the manipulator to

The research presented here is dldeea case study of gesticulate with the puppet. A gesture is combined with in-
instrumental interest because it starts from the general prolerpretation, emotion. The puppet, therefore, is used to rep-
lem that can be expressed by the research quelstircan ~ resent the dramas of everyday life and to approach themes
VR/RA/RM techniques contribute to the creatiomafmu-  and put them im discussion.

lengoshows? The manipulation of the glove puppet happens through the
Stake suggests the following ggefor a qualitative case i nt roducti on of the puppetee
study. clothes, setting up the body.

Bounding the case, conceptualizing the object of studyhead and arms occurs through the movements of the puppet-
Our case consists of the computer system developed for tfee r ' s The pugpet isstherefore, an extension of the
sketch comedy “A Pel ej a dobogyphthepupperer avithout anyinedadione c o Vi r -
t u adetaiBd in section5 Case description Information The actoranimator, actepuppeteer, seeks to produce the
relevant to the case analysis and comprehension, but whidmpression of life in a body that seems external to his own
is not part of the case itself, is presentedention4 Con- body, but which depends exclusively on higlpadt is nec-
texts of our case essary a gesture palette that will always be linked to the ac-

Selecting the phenomena, themes or issbiessled by the  tions of the characters and their relationship with the story.
research questiome focus on finding out what contributed TO interpret a puppet is to give it a body, a voice, and all the
in terms of software and hardware technology decisions t@estures that give it action and life. The a@oimaor and
the process of creating, testing, and presenting the referrdtis puppet form an organic whole, and neither can be con-
comedy sketch. sidered more important than the other.

Seeking data patterns to develop the isslike.data ana- ~ There are sudden, smooth, exaggerated, subtle move-
lyzed for patterrsearches were collected from the discus-ments. Everything has its intention. In the game of make
sions held during the focus group in which we discussed th&elieve, it is necessary to define the seqeerfanovements
positive and negative points of the developed system and tH® that the technique is associated with emotion, avoiding

sketch comedy process itself. Other sources of data were m&é ¢ hani sm. ” 1t is an arduous
used to search for patterns: video andio records ofre- t eri zation of the puppet, in
hearsals, meetings, and playing. The actotpuppeteer needs to be mindful of the scenic direc-

Triangulating key observations and bases for interpreta-tion o) _that everything is coherent with the proposed script
tion. We identified the relationships, correspondences, and@ynamics
divergences between events observed in the rehearsal andeltrame(2003 p. 22 states thatiis possible to consider
presentation videos, the softeatesign decisions, the video the puppetry as a language with its own rules, which are in
recorded system evaluation with comments madeuny the continual process of transformation, which can be up-
mamulengospecialists during the focus group. dated, reazated, or overcome. The most recent events in the

Selecting akrnative interpretations to pozed.We se- different fields of theartsreveal changes, showing a move-
lected the interpretations that we found more relevant to th&'ent towards the expansion of the forms of performance,
researchyuestion. which are mixed with other artistic languages.

Developing assertions or generalizations about the case The artistic process dilamulengooccurs wihin an art
We present thassertios constructedh section 6 Evalua- ~ craft systemanageold tradition. Players are symbiotically

tion and discussion This case study did not aim to find linked to the puppet and other elements that make it up (tent,
generalizations about tipgoblem props, scenery, and costumes) with all their playfulness and

skills developed through training, learning, and excharfige o
knowledge. This environment of creation, for the most part,
takes place inside the puppet
participates in these inventive moments. The elements that
are part of a show take shape from conversations and daily
The puppet is the main element within a puppetry show. lbbservations.

is the one who relates directly to the public. Its symbolic Mamulengois a game that preserves its pogtieatrical
plasticity and movements generate impacts on the audienagructure, of which performances are irreverent and full of
in order to produce immersion within the fictional reality improvisation, following simple scripts created by the pup-
created According to Amaral(1996 p. 296, on the stage, peteers themselves. Itis a continuous binding between fixed
isolated from its environment, under the scenic lights, withform and inventiveness

the addition of movements, animated, the object acquires a

force that goes beyond its functions and its matter

4 Contextsof our case

4.1 The puppetand its essence
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puppets with objects subject to reuse and also teaching the
secrets of carving wooden puppetke apples of their eyes.

Figure 2. Nilson Moura with the puppetiTr i da i n 1980 .

Acting masterfully within their social realities, we have to  Figure 3. Papermachepuppets showy Maria Oliveirain 1980 s .

consider the changes within their own |ifetimes’ rou
dition indeed seeks to preserve the game with all its creative AS Castrd2015)stateshe puppets are traditionally made

simplicity. It is also true that a puppeteer is always attentive®’ Wood, of which are sculpted their heaghd hands, and
to innovations and introduces elements that raise a curiosit§'SC Of cloth to make the dressifithe dramatic structure of
in its public presentations. he show calls for the puppet to be tough and durable. The

option formaking it with wood may be in the concern with
the durability of the material, after all, they cannot be fragile
ppets, since, in a single action, they mightliten by a

te.

Itis common to find a puppet made of plastic or other ma
terial within a show, among the ones madavood. This
odd figure has a prominence among the others, being able .
cause laughter and discussions club, thely mightall. ) L with th

Meschke(1974) states that:tiis not a crime to combine l\t/lamu engcnee?st.an a;t'ttrl: di’ a Waybto":d ca \IN” t. € pup-
puppets with live actors, to use puppets with live actors, tcp"; als a repfrelz(sen ? ':n 0 de | umalm € ,amu eng;; a
use very large or tiny puppets, to combine puppets wit ole set of knowle ge and p ayfu Ness. astensamu- .
masks, dance, opera, drama, cinema, reusic popmusic. engoare players that, in their spontaneity, often seem chil-
To use' puppet,s in twcy) or thrée dimen'sions or tughther dren. Their contribution to our culture involves music, plas-
to mix varied puppet techniques in one production. To rep:{iCity’ aqd orality, COBIY ucting knowlec_:lge transmitted from
licate puppets in smaller versions for perspective effect. Té;eneratlon to genergquamgIenggelroare plqyers open
appreciate Punch & Judy, Kasper, Guignol, or whatevel® challenges, despite agreeing with the playing tradltlpnal
name they have. To let the manipulator and his techniquéUIeS_ some rtr;]ore than othersinvent themselves and dis-
visible or not drring the show. To work for months to cover new patns.

achieve the aesthetic perfection of a puppet or to use amatchS | N € € t h & Heimala BerbalFBhédfew attention
as a puppet to this movemen®Popular artists incorporate and absorb any

Papermache, for example, is a mass made of shredde ew everyday occurrence that hits their imagination, a fact
’ ’ gmt does not represent corruption in their arfluences

paper. It is an art developed in China, around two centurie ; o s
before Christ. In Europe, iwas used to create decorative succeegbut the st important thing is tmaintainthe pop-
' ular spirit(Borba Filho, 1966)

objects and was introduced in Bragiihce the arrival of Eu-

ropeansThis technique presents itself asadequatalter- Mamulengds one of many popular traditions celebrated
native for raw material because it is a loast and easto- in the Northeast region of Brazil and specifically in the State
model material, in addition to strengthenthg concepts of ~©f Pernambuco. This cultural atmospheré&ernambucis
recycling and reusing pap@Perez & Yamada, 2015) combined with technology entBiasm motivated by institu-

In the years of 1960, with more puppetry use in education'fions like the CIRUFPE! and research groups like Mus®?IC

the puppet made of paperache has strengthened and todayand VOX‘T Labs T_h's cofmbmatlon prodgces a fel’tl||€‘ .env:]
remains at the artistic environment alongside with puppetéémmentt oSr c_:reatlonshp new atrt fxpereren:s Z.?_p ymgI] tﬂ?
made by wod, sawdust, polyethylene, and many other ma- omputer science achievements o popular traditions. in the

terials. On the other hand, many puppet masters with morg)IIOWIng sectionswe present one example of this kind of

traditional t hi nki n gamuléngol PPNt RURPGTY S.kett.cn @volglmpagyaafftlsts, d_e-
puppet” is made of wood. ﬁ'%”ﬁfse nd “ro_r,“p“t?rﬁcle%t'5‘5§r§%69 for g gl prajegtofy
them from dealing with other materialéowadays, many of a Computer Science claasCInUFP

these masters offer workshops about the construction of

I www.cin.ufpe.br 3 https://www.cin.ufpe.br/~voxarlabs/
2 http://www.mustic.info
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4.2 The Quarrel Between the RebPuppet and The dispute is becpming increasingly tense. The.R-eaI
the Virtual Puppet Pupp'et accuses the'\./|rtual Puppet of cultural appropriation
to gain artistic reagnition and therefore owes the Real Pup-
The text oA Peteja do Berle@tReah co o pet the royalties for using thabdy image TheVirtual Pup-
Boneco Virtual i s i rcergel whiehds aleenturies  pet answers that tf®D model aatarcan ke easily replaced
old Brazilian tradition of street literature with part of its or- py any otherThe Real Puppet then reveals that his niece
igins in medieval Portuguesgopular prints, ballads, chap- had already patented the hand posekiray technology used
books.Thepelejais a common form of cordeConsidering by the Virtual Puppet, and the two put themselves on the
its use in the context abrdel literature, Slater(1982 p. 55 verge of physicahggression
translates this old PortugUghéiecao? RelPuppdls@diedly ehters thedscenePShe t i ¢
tests.” interrupts thequarrelbetween the two characters by propos-
ing a commercial agreement bedmethem so that the

Cordel pelejasiraw heavily upon the oral tradition. De- wealth of the Virtual Puppés fairly distributed tomamu-
spite the impression created by early folklorists such ageng masters of Brazil.

Leonardo Mota, however, thesalhetos[another noun
for cordel are literary compositions rather than tran-4 5 5 The process of creation
scriptions of actual oral performances. In them, two more

or less evenly matched competitors seek to outdo eaciye presenherethe sequence of events that occurred since
other in questions of objective knowledge and verbalyhen the idea ofhe sketch came about, going through the
skill (Slater, 1982p. 65). development process, essays, presentation for evaluation as
the final project for a Virtual and Augmented Reality class.
Indeed, the orality ofordel pelejaswritings resembles  The narrativeggoesuntil the internal evaluation of the system

another centuriesld tradition of sung poetryalso still  through a focus group interview with the teamambersx-
strong nowadays in the Northeast of Brazillledrepenteor perience in mamulengos
cantoria (Sautchuk, 2011)it is common to see irepente This contextis presenteathronologically organized by

thetwo poets (calledepentistagtaking on gpoetic contest  dates in the form of a narrative, which is an adequate form

disputingwho is the most virtuous, most of the timéhin  of presentation focasecontexts in qualitative case studies
a friendly and comic atmospherghey impravise sung  (Stake, 2005p. 459.

verses inspecific melodic structures accompanied by their i ]

guitars. Therepentistasmprovise verses with rhymes fora 1 In March 2019, Jarbas Jacome (J.J.) started his doctor-
cheering audience. Therefore, it is possible to ioahesim- ate at CIRUFPE as a fellow at Voxar Labs and began
ilariies withte  Hi p Hop “ba.t t1 MCs awi o Aitend thRaalidade Virtual e Aumentaddass to-

pefom on the same stage to s e e9dethayithpthespeqpigidhe [akogatorg. The R¥A s e s -

(Edwards, 2009p. 27. class and the laboratory activities constitla@intense

In our sketch, theelejaor poetic contests between a exposition to several new references of VR/AR/MR
character calleBoneco RealReal Puppet) and another techniques in a short period.
calledBoneco VirtualVirtual Puppet). A glove puppet in- 1 May 15-J.J. meets, byhance, Fernando Alvim (F.A.),
spired bythe Mamulengdradition, made with papenache Master in Brazilian Literature (USP) and student at the

and cloth, represents the Real Puppet. The Virtual Puppetis  Escola Municipal de Arte Jodo Pernambusho pre-
represented by a digital 3D modeled version of the Real sens him tohis puppetlustino GuerreirgFigure 4).
Puppetdesign exhibited in the sceniey a digtal display. At that moment, J.J. had the insightisfng hand track-
Two other elements of the Virtual Puppet are intentionally ing techniques to control a virtual version of the Justino
visible as part of the scenery: the sensor used for hand pose puppetthatwould start a contentious dispute with his
taki ng (Leap Motiohpandnao-ft h & dditawedsionr Who would be mogaluable in society:
manipubtor. A third character is the Sobrinha do Boneco the real or the virtual puppet?

RealRea!| Puppet’'s Nice) repr egewa edThe MextaddyOstulefits nebédedetd thkk thérn a |

style papemmache glove puppet. final project ideas to the RVA class. J.J. presented the
proposal to make a systematic mappiny BIAR/MR
4.2.1 Spot in the Arts and, additionally, presentdutidea othe

] sketch idea of th&oneco Realtraditional inspired
The Virtual Puppet observes the Real Puppet and provokes  amulengpwith theBoneco Virtualhand tracking to

him, cal I_i ng h| m t ropicalistoHRFBRISG- "pr'lbi]eecl?eeqjl vh U By Byeat
sponds by expressing pride in its conditia popular Bra- ProfessarVerdnicaTeichrieb, suggested choosing the

zilian tradition representativeThe Virtual Puppet replies second option: developing the ideatoé real puppet

with arrogance, boasting an alleged superiority and techno- versus virtual puppet because it is an activity of a prac-
logical sophistication. The Real Puppet points to the disad- tical nature, and not just theoretical
vantages of its opponent’s digital tecshnolog'ical natur e
as the lack of tactile materiality, dependence on electricity

to exist, and the presence of “bugs” |ike any other sof
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Oliveira, with 38years of experience in popular pup-
pety. F.A. created Justino Guerreiro pajpeache pup-
petduring this coursevith Maria advisementOn oc-
casion, at the suggestion of Joheliton Miranda (Cembo
X), J.J. observed the vocal work of Denyse Gonzalez
with her Dandara puppet. That same day, at Talzaca
Caipora, J.J. meets Kenedy Albuquerque, accordion
player with experience imamulengoshows and a na-
tive of Gldria de Goita city, known for being thierra

do Mamulengo(MamulengoLand). Kenedy accepts
the invitation to participate as a musician im sketch.

T May28-JJcreated he cor del APalefapi r e
do Boneco Real com o Boneco Virtual He sent
text to some friends, researchers and artists experi-
enced in cordel, music, and poetry, including Mavi
Pugliesi and Hélder Vasconcelos (Boahhho), who
accepted the invitation to participate in the project. At
the request of J.J., Hélder Vasconcelos gave some sug-
gestions for language adjustments in the text.

1 May 30- J.J. requestethe participation of industrial

Figure 4. Justino Guerreiro papenache puppet by Fernando Alvim designer, Hugo Jacome (H.J.), to model the Justino

Guerreiro puppet in 3QFigure 6).

T May 17-J.J. programmed a prototype of the Virtual May 31- H.J. sends the firstimages of the puppet made
Puppet systenfFigure 5), taking advantage of the in Zbrush.

availability of Leap Motions sensors in Voxar Labs and
the Unity3D practice he was learning by participating
in the development of VirtuAtlaproject. Tte reaction

of Voxar researchersvhen they saw the puppet con-
trolled by the hand was positive, and this encourageg
J.J. to continue this researtfoxar researcher Ricardo
Rossiter accepted the invitation to interpret the role @
the Virtual Puppet becausd his excellent ability to
imitate British accent speaking Portuguese (the Virtug
Puppet is British).

June 3 J.J. proposed that H.J. learn to export the model
to Unity3D following the tutorial suggestion indicated
by the designer of Voxar Labs, Arlindo Neto.

Figure 6. Virtual PuppeBD modeling by Hugo Jacome

1 June 12 H.J. finalized the 3D model of the head and
hands of Justino Guerreiro already exported to
Unity3D. Denyse Gonzalez accepted. A. ' s i nvi t
to join the team with the puppet DandaFagure 7),
Figure 5. First Virtual Puppet system prototype in Unity3D. P I a yrng the role of the Rea
1 May24-J.J. meets F.A. at the closing event of a Puppet
Course at the Escola Municipal de Arte Jodo Pernam-
buco, in Varzeaneighborhood (same of GMFPE)
being introduced tomamulengo master, Maria

1 https://www.cin.ufpe.br/~voxarlaligroject/VirtuAt-
las
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5 Case description

Our case is the computer systémt enables the existence
and functioning of the Virtual Puppet. Its main functionality
is controlling a 3D puppet according to the movements of
the hands and fingers of a manipulator. These movements
are captured in reagime by a hand pose tracking st
Like most of the related works presented in this paper, we
use the Unity3yane engineand the Leap Motion sensor.
Inspired by the tradition ahamulenga@love puppets, we
chose to use the index finger to control the movements of
the head and the thund@nd middle fingers to control the
arms. Also, the orientation of the palm controls the orienta-
tion of thedFigpre.pet’ s body

Figure 7. Dandara papemache puppet by Denyse Gonzalez

1 June 14 First rehearsdiappenedt the Escola Munic-
ipal de Arte Jodo Pernambuco with the presence ¢
F.A., J.J., Mavi Pugliesi, Kenedy Albuquerque and
Denyse Gonzalez. In this rehearsal, we were able to d
fine almost all musical themes, and we asked Kenned
to leadthe arrangements, with the assistance a¥iv
Pugliesi. Figure 8. Associationscheme between hand and puppet joints.

1 June 20- J.J. added the model of the Virtual Puppet
head to Unity3D and improved the controlling system. We associate the element of the hand that corresponds to

§ June 2% Second rehearsal at Escola Municipal de Artethe desiredoint for each member of the puppet to be artic-
Jodo Pernambuco with the presence of F.A., Denysglated. This association is made through a C# script that
Gonzalez, Mavi Pugliesi, KenngdAlbuguerque.On copies the global rotatiomalue of the hand element to the

that day, Maria Oliveira officially joined the team at the local rotation of thgpuppet member. The fact of associating

invitation of F.A. Together, they began to rethink somethe global value of the hand with a local value on the puppet

parts of the text and became coautheith J.Jin the ~ C2USES the movement on the puppet to be amplified and, at
sketch's cordel the same time, distorted. This distortion was maintained for

1 June 28 Third and last rehearsal at the Escola Munic—aesmet'c reasons and also becausenave turn t,he hand to
ipal de Arte Jodo Pernambuco with the presence osz;[— h € I € fe, the puppe t's . head t
. o as it is applying the global rotation of the hand as being local
ria Oliveira, F.A., J.J., Denyse Gonzalez, Kennedy AI-i n the finger. As the head’s
buquerqqe, Mavi Pughgsh and Rlcar_do Rossner._ GameObiject, and the body is being rotathd,ltead rotates
T July 2- Final presentation of the project asketch in e time more than the body. This effect of turning head on
the RVA cIass.Op|.n|ons obtamed from the gudlence the body is also possible to be achieved by traditional glove
after the presentation emphasized the affective connegyppet’s experienced professi
tion established with the work because it dialogues When adding the C# script as a Component in the
with elements of the Northeastern culture. People als%ameObject of the right arm, for@mple, we can add the
mentioned the humorous and critisgay of talking |, cf er ence of an y GameObject i
about technology as an exciting element. The GameObject, called “L_mid
' July 12- Focus group interview to evaluatee system  to the beginning of the middle finger, was added via the
used in the sketch through experimentation and discugjnity3D graphical user interface as the GameObject to be
sion with Maria Oliveira, J.J., and F.A. read(Figure 9).
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Unity3D 1 Maria Oliveira, has 38 years of experience in the Pop-
ular Puppetry of the Northeast, during which she devel-
oped a professional relationship with several masters of
thisart

1 Fernando Alvim was a student of Maria Oliveira in her

b - recent “Puppet Coluirmse,” Maxka
R where he conceived and made the Justino Guerreiro
| Account ~ | Aayers [ Layout - | puppet.
© Inspector &= 1 Jarbas Jacome created the first version of the sketch
,l,,,o[mta,.acooi,. ) Static v text, implemented the system software in Unity3D, and
" Tag GUntagasdeet] (ayer (Dafaulast could act as something close to a moderator during the
¥ .~ Transform @ = % interview.
z:::;:,nn : : : 20 ;)75,25 Despitehaving participated in the creation of the sketch
Scale x[1 Y1 /z 1 presented in thipaper neither Maria Oliveira nor Fernando

Alvim had the opportunity to try the Virtual Puppet hand

v « ¥ Controlar Pela Mao (fcr [ 5' %,

Script
Controlador

ContyolarPelaMaoc @

wL_middle_a

Leap Rig

tracking technology before the focus group.

The interview lasted two hours, and it wasistured to
follow an alternation of technology experimentation by the
participants, opening up for debates between the turn of one
and the other. Nevertheless, it ended up following a less
structureddynamicbecause of a technical problem, tieat
detaikdin the lassulsectionof this evaluationParticipants
tried the technology for a few minutes while we debated.
The excerpts from thdranscripteddialogues originaly in

The integration that already exists between Leap MotiorPortugueese are translated to English here. The translation
and Unity3D through the Interaction Enginaswell as the  was reviewed by eachagicipant.We can organize the is-
modular and flexible graphical user interface of Unity3D, sues raised in the following topics.
allowed the development of a prototype in a few minute R .
and with practically just one line of code. Other featureig'l Unreliability of hand pose tracking
have been added to the software, such as an animation of @me studies presentedsection 2 Related workinform
analog TV trning off and other simple effects triggered via problems with Leap Motion handtracking. Indeedspite
a simple state machine controlled by a keyboard. In ouits high precisior{Weichert Bachmann, Rudak, & Fisseler,
sketch presentation, the guitarisedsa modified computer  2013) Leap Motion has hand pose tracking reliability prob-
keyboard as a kind oDIY pedalboard to be able to control |ems that have been reported since the time it was launch.
the Boneco VeEcsusinghisfeertwhileplay-e« ef f cannot ¢ uaprotessionalyracking sys-s e d
ing the guitar. ten? (Guna, Jakus, Pogacnik, Tomazic, & Sodni@12).

Sunlight presence in the environment accentuates this prob-

lem kecause of infrared interferendeigure 10). Fernando

Alvim describedthisissueu si ng t he expressi
Here we present the results of the theme selection process,ar y movements [of the virtua
search for patterns in the data, triangulations, interpretasne point, stated “ We wer e a flpupedto[ of
tions, and construction aksertios following fromourcase | ose hi s bal ance.”

study.

We will take as a starting point to present these results,
the focus group interview held at the Escola Municipal de
Arte Jodo Pernambuco on July 12, 2019, in which Maria
Oliveira, Fernando Alvim and Jarbas JAcome were present.

The objective of the ierview was to evaluate and discuss
the possibilities of using VR/AR/MR technologies, specifi-
cally the hand pose tracking system, in the contelarfiu-
lengotradition. We justify the need for the presence of each
of the three patrticipants below:

\ Add Component ]

Leap Motion

Figure 9. Rapid prototyping of the Virtual Puppet in Unity3D: with few
lines of code, we can associai@ckedhandwith puppet's joints.

6 Evaluation and discussion

1 https://leapmotion.github.io/UnityModules/interac- 2 httpsi/jarbasjacome.wordpress.com/tag/ajenters/

tion-engine.html
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The related worksTable 1 shows that the latest experi-
ments in our literatureerview did not use the gloves ap-
proach as sensors for detecting the movement of pepet
hands. In this case, what a computer scientistd@signer
may see as an evolution, a puppeteer can see as a step back-
ward, given the emotional importance dfygical touch in
this activity. Thesediscussionded us to the followings-
sertion

Assertion 3—The absence of tact is a factor that concep-
tually distances the Virtual Pppt system from its primary
inspiration:Mamulengdradition

6.4 Aestheticstechnology and tradition

Returning to the question of
Oliveira, cited inlast subsectionwe proposenow the fol-
lowing imaginative exercise: what would it be to pull the

The problem also occurred in our open rehearsal, the finafiscera out of anamulengcpuppet? According to a Ii_telra
presentation for the RVAlass, mainly at the beginning, as Sense of theetr m  * vi s cer a, "by pueking o ul d
can be seen in the first moments of the video when the Vir-the organs located in the thoracic and abdonunalv i t i e s
tual Puppet enters the scén@/e believe this is related to © f t h e p uPhptestitwsuld beota piuck the pup- _
the entry of indirect sunlight into the room. However, inourP €t € €1’ s own h a m@asulerffgopoppet i n s i
case, the reliability increased durithg presentation, which ~ 9l0Ve.

Figure 10. Maria Oliveira trying Virtual Puppet with not ideal light con-
ditions for Leap Motion tracking

was not compromised. Developing this imge, we can perceive the brutality that
As a result of the study on this topic, we arrived at theWe commit with theMlamuleng@Art by exhibiting a floating
following assertion “puppetv i s c e r astage oontrolting @& external body

Assertion 1 — For use in professional shows, the systemiMageappearingn adigital display N _
needs to be tested beforehand with the ambient lighting con-Mar i a ref er s t o -sensitve techmolg a s

dition as similaras possible to the one that will existthe ©9Yy " . “1 do not have the pupp

moment of presentation. teract with my body. ltooks like a robot. There is a rela-
tionship of strangeness in th

6.2 Sensor reduces freedn o f P Up p eTheRfbrd, itséems to mident the fact that the goal of

body movements the technology is to sense. It (the sensor technological ob-

- . ject) reveals its purpose very quickly. Because, of this cold
Wi t. h .t he wvirtual _pbupp et sTraig noess,n[h% Eechl%?ogy%oe%t plgyr\lvﬁth' tﬁe%up&eg dy
am manipulating, but I am on edge, [with]limited chus. eer, like the trditional one. The traditical puppet does not
With the _ral, we have more freedom. The puppet IS an €X3.st want to sense; he wants to resist too. The pyppet s stub-
t ensiton o0 f - my body, manitp uLoﬁ].tLbaB 91oti6ntis an e§/e. IBsersed thé Hand mov n?ehtsg, V
Oliveira. , but the “living” par tlkeithe di st
The sensor’s setup that wWendisk&rad nlinthgidafeppbsfcdtingSithg &irc N P T
sented, and in the focus group interview, was with Leap MOyithqyt the rest of the puppeEhe hand thus feels cold; the
tion positioned still, pointto up. This configuration forces mamulengopuppet, differently, warms the pppet eer ' s
the puppeteer to move within a limited space compared t9,n4Even s o ’ Maria Ol i Puppef a s a
the freedom one has when using a traditional glove puppet. o ¢ ympatkertiacndo AMidvi m savys:
Assertion 2 — With the motion sensor stood, instead of nology for the ovelty. It challenges us to think about Art
glued to the body, the freedom obwement is dré&ally i t hin new possibilities”.
reduced.

Following this discussion, Fernando pointed to the meta-

6.3 Impact d tactlessness on the puppeteer fictionalaspeco f t h e s &nd scenb tompotsitierx t
The cordel literature form of thepelejas(poetic contests)

During the focus group interview, the most frequent issuechosen by Jarbas is used to denounce the superficiality of

pointed by Maria Oliveira was the absence of touch in thehe supposed dichotomy betweenthesal | ed “new d
hand tracking system imanu ptuepcphento | Cooghi tersol .a n“dl tt hies “poebpbul a
lenga It is another maipulation logic.Mamulengais vis-  other elements that can contribute to this reading, such as

ceral: the puppet is the extension of my body. [With the vir-the organization of the sceaeidencinghe sensor, the nude

tual puppet], | do not feel the weight, the volume, the touchhand without a puppet glove covering it, the dialogue about

is just pretending.” the proper functioning or malfunction of the Virtual Puppet
despite this character boasting about its technological so-

1 https://lyoutu.be/KfUlb587m18?t=50
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phistication. Thee elements can contribute to the construc-hand instead of the left hand, since both Maria and Fernando
tion of a critique and complexification of what we defend to are righthanded. Nevertheless, after abonthour of fo-
be an unproductive dichotomy between technology and tracus group interruptiofor that Jarbas finally gave up, as he
dition, through humor. These elements try to ridicule thewas unable to dehe Virtual Puppet's rotation to work cor-
passionate defense of one of the twaemies. On the one rectly with the right hand. He thought it would be enough to
hand, we have pretensiousrystallization of tradition as change the hand provided by the Leap Motion Interaction
something pure and frozen in time. On the other, we have Engine associated with the puppet's GameObject. However,
worship of technologicatoveltieswhoseoperating mecha- no matter how thealues,signs and rattion settings were
nism knowledge aregoisticallyclosedandwhich products  changed, the puppet did not work correctly with the right
arefetishized by industrial competitiaand marketing hand, and it was not possible to identify what was wrong.
As we read in theubsection4.1 The puppetand its es- This event led us to question the idea previously defended
sence the metafictional approach to include industrial nov- by Jarbas in rehearsals and meetings with the team, that the
elties is notarein MamulengArt. An example given ithe system created is extremely simple and easy to be pro-
puppet made of plastic, considd odd, causing laughter grammed and personalized by someone with little experi-
and discussiobetweernther puppets made with traditional ence in Unity3D. This impression was given by the fact that
materids. the prototype was developed in just a few minate$ using
These aesthetical deviatios$tangenesand consonance afew lines of codedowever the rotation adjustments made
with prior traditionalMamulengaracticesled us to the fol-  for the left hand during the programming of the prototype,
lowing assertion: through trial and error, in a few minutes, could not be easily
Assertion 4— Despitebeing conceptually distant frotra- ~ @dapted to theght hand at practicatime duringthe focus
ditional MamulengoArt, Virtual Puppet technology can 9roup.
contribute to the discovery of new artistic possibilities, from From this event, the discussioaised during the focus
the interaction with traditional modalities of popular culture. group and evaluating the system's development iterations

. R we arrived at the followingssertiorregarding the theenof
6.5 Virtual Puppetd development tool theVirtual Puppet s devel opment tool

The exchange of knowledge between masters is part of theAssertion 5—Despitefacilitating extreme rapid prototyp-
culture ofMamulengo This exchange takes place either ining for a specificcase, Unity3D did not guarantee ease for
informal meetings or in institutional training spaces, througtfluick modifications pointing to the need for a specific edit-
workshops or courses. ing toolapplied tothe puppetry domain, with useentered
Throughout our sketch creation process, membetse ~ design and usability assessment.
group raised the possibility of sharing theechnical
knowledge for th&/irtual Puppet somputer systerdevel- 7 Latest developments and future work
opment When this question was raised, Jarbas Jacome re-
plied that a Unity3D and Leap Motion workshop could peln addition to some possibilities for future work, in thesc-
organized to teach Virtual Puppets d®pment, consider- tion, we will present a consequent international development
ing, however, the existence of a barrier for qpoagram- of the experience presented in this case study that occurred
mers without experience with Unity3D. However, due to theafter thefinalization of thefirst version of this paper (in Por-
speed with which the prototype was produced, Jarbas mefiguesg publishedand presented in SVR201@acome,
tioned that for someone with some minimal experience as @liveira, Alvim, Teichrieb, & Ramalho, 2019)
software uer, small modifications and adjustments to the In the second semester of 2019, we held a worksmop
system would be trivial activities and easy to learn in shorCalifornia,applying the idea ahe Virtual Puppet using the
workshops. free software Pure Data and the GEM (Graphicsgiran-
However, an unexpected technical difficulty occurred ment for Multimedia) extension, replacing the proprietary
during the focus group interview that changed that percepUnity3D software. The invitation came from an email con-
tion. Early in the experientationsessionwith hand pose  Vversation including computer scientist Joseph Deken,
tracking technology, Maria Oliveira and Fernando Alvim founder of New Blankets during the construction process
questioned the fact that the system worked only with the lefef the event PdWeekend 2088the Pure Data community
hand. Maria pointed this out as a problem for professionaln San Diego and Los Angeles.
use since the technique is polished during yeasactice During the email conversation, months before the event,
and, therefore, the preference for using the left or right han@ur technologich experimentation involvingMamulengo
mightbe critical, depending on the practice of each puppetiradition drew the attention, especially of the Dutch artist

eer. Katja Vetter, a specialish performative sound art. Katja
Jarbas Jacome then asked for a few minutes to fix thig nd Jar bas were invitednfor P
problem, judging it to be trivial to do, quickly modifyingg Transi t fel l ows. New Bl anket
software programming in Unity3D to work with the right tivities for the Artistsin-Transit as unpaid volunteer ex-
perts.
1 New Blankets is a neprofit organization whose books, technology, training, and human experts for

mission is to“re-invent the free/open public library free/open diffusiori.
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We started discussing by email, and sosdieo calls be-  primitives and Katja created the interpretation and chose the
tween Brazil, the United States, and the Netherlands, posswoice effects fortie two characters.
ble formats for a workshop about digital puppets models The presentation took placmn October 2, 2019. During
controlled by hand pose tracking using free software. the performance, Jarbas controlled fitejectedpuppets,
Katja suggestethat, before arriving in the USve would  and Katja interpreted the voices, each character with a dif-
focus on the deslopment of two independent, yet comple- ferent voice effect synthesized in rei@he through Persona-
mentary systems: one for controlling the Virtual Puppet us-rix, which wes controlled through her modifiedimpadde-
ing hand pose tracking and 3D rendering and the other fovice called NumberfacéFigure 12).
reattime voice processing. After presenting and explaining the operation of both the
For the first, we made a new version of the Virtual Puppetand tracking and voice effect sys®rthe students were
system usingPure Data for communication via TCP/IP with able to ask questions about tiiamuleng@uppets, about
a C++ code to obtain Leap Motion data (following the sug-Holland,andabout Brazil.
gestions by Miller Puckette, sent by Katja) and GHEM After Pd Weekend, al |l si xXteen Ma
OpenGLextensionfor rendering thepuppetWe choose to  were purchased by New Blankets and distributed to mem-
use Pd/GEM instead of Unity3D in order tave the oppor-  bers of the Pure Data community around the world.
tunity to experiencenother developmerbol, made by a  The partnership with Joseph Deken and Katja Vetter was
community traditionally interested in music, performartive g first step towards the beginning of the inteiowalization

and interactive artCompared to Unity3BDPd/GEMis a of “ A Peleejoa Rek@m|l Bamm oWeonec
lightweight software withmore advancedative reafime  had the opportunity tetarta conversation for a new version
sound processinfgatures given by Pure Data. of the cordel in English with thpossibleparticipation of

For the second system, Katja took advantage of somgatja Vetter and her two puppets calle¢hamed after the
paits of the software she devekip Pure Data and us@  base othe natural logarithm) anidnamed afteto the unit
her sound performances. Thus, Persona&rixne r g e d : imagir@aty number).
effects processor, providing sonic tricks to create ina@gin
characters.”

After months of conversations afatal articulations, Jo- \ka
seph Deken confirmed that the workshop would be for th
first graders of HTe High Tech Elementary, which is part =
of High Tech Higha San Diego, Californidbased etwork &
of charterschools. The gacher Claire Deken made tpigs- &
sible.

On September 29, Jarbas Jacome took to California, si;
teenmamuleng@uppets, maddéy Maria Oliveira espe-
cially to be demonstrated and eventually sold during tht
event.Some of these puppets were lodnet o CI ai r
classroomShe had the idea to present them to HTe studen
duringthe week as a way to bring them up to the theme
internationalpuppetry, some days before the workshop.

We elaborated on some possibilities of activities tha
could becarried out with HTe students. However, the deci
sion of what the meeting would look like was only taken
after we got to know the schoahvironmenbetter. We fol-

|l owed an approach inspireq( , w h
proposes to know the reality of thisdents before elaborat-

ing on the content to be worked on in the classes. Jose

Deken is a thinker who app to

Blankets workshops for many years.

On September 30, we visited the HTe school to unde
stand the environment, learra t t | e about
periences by talking to Teacher Claire Deken and discover-
ing contents of interest to the students. She showed us thejgure 12 Jarbas and Katja preparing for first graders presentation at
student s’ preferred story: “1 ' m righ TéctrElengnkary, SatDiggo. i | | ust r at o
writer Mo Willems’. We decided to use this stay the con-
tent for our puppetry presentation. After that first visit to the Hugo Jacome modeled these t@ t | pappétsashich

school, Jarbas model ed t hewerpuses jive Rure Raja/GEEY protoiypeersignofthes 3 p
Virtual Puppet systertFigure 13).

1 http://www.katjaas.nl/personatrix/personatrix.html 2 http://pigeonpresents.com/books/afrog/
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Figure 13 Vi rt ual Puppet’s PuKat jDa'tsa/|
reinterpretecand 3D modeletty Hugo Jacome.

PdWeekend2019' source kode publishedi
on GitHub', and email records may be used in the future fog
a new qualitative case study. Furthermore, with other ney
iterations of development of this puppetry technology, there
will be more cases for a collective case study. Figure14.Tent ' s layout: A) Leap Motion;

As stated by reviewers of this papethe use of Puppet: D) Virtual Puppet handler

VR/ARIMR technobgy could be more explorefior exam- Our literature review using automatic search was limited
ple, we can experimetgchniques to dthe insertion of real {5 Scopusdatabase, which includes studies from different
Mamulengos into a virtual environment in réi@he. This  areas like Leonardo Journal about Arts and Science inter-
way puppeteers can feel the traditional Mamulengo puppetsections. For future works, we need to do a new review, in-
We can alsanention as possibilities for future work, the cluding other databases like ACM and IEEE, and add the

experimentation of other mappings of movements andges- er m “ mi x ed r e a Ing to gnhance the re-h e
tures of the puppeteers’ h delvéoveragdl movements and action

the puppet. We can also try different positioning of the depth
sensor or small RGB cameras, tkdaadvantage of the 8 Conclusion
structure of traditional glove puppets. As an example, the

sensor can be positioned 0fheradPosPtrddrifySyst8mthe SkBtch drialyzedthlie wo u
be able to “see” differ entglyyysmviedlimRafiodskdrésiofiafsd. We Righight t 0 ma
cally, based on what they are viewing. A system for recordthe following issues: Leap Motion tracking unreliability, the
ing the movements of puppets to create animations,wasalspj r t ual pupgpet thel pubpef etea ' s
thought of as an exciting feature by our teanists of movement. Still, the experiment had positive reception by
This reseech also inspired the idea afVR/AR/MR in- some puppetry professional s,
ternet platformfounded on research and actiongomnect  dience, students, and teachers of the RVA component. In the
puppeteerscontribute to the htsry and the technique of end, this experience pointed to a prongdiield of aesthetic
manufacturing and manipulating glove puppets worldwide. experimentation and aroused interest in continuing research
After this experience, artists became interested in keepingy puppetry professionals.
working on puppetry and computer science intersections. \We verified a great conceptual diste between the Vir-
During informal discussions about the future first public tual Puppetnd the traditionamamulengguppets. There-
show of the sketchthey appreciated the idea of using a fore, we accepted the suggestion $e the term discovered
Mamul engo’s style tent, a oyl Ken€d§g Mbududrque” MasnL€DBst | ng t he tre
tional sizes of the puppets. The hand pose tracking sensor orginally, after the entire journey, we evaluate that this ex-
camera will be visible by the audience and evident in theyerience contributes effectively to the construction of a tool
tent, poinded handhef “¥ir tHaadevatBsirPdReRtidialdy@eWlplppdtrytraditions In
(Figure 14). this process, ew possibilities arise from the use of
VR/AR/MR technologies that intend reality (the world) and
representations (languages) through this approximation with
this ancestral arMamulengoin turn, may have its visibility
redimensioned worldwide through shiruitful encounter
with these new realities.

S
S

! https://github.com/jarbasjacome/MamuLEBd
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