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Chapter 10 

Digitizing Dance Costumes: A Case Study of Movement and Materiality in iWeave 

Rachel Fensham and John Collomosse 

 

Complex questions about embodied interactions with digital technologies, as well as how 

subject-object relations are transformed in the digital environment, require the testing of new 

scenarios and the collaborative production of analytical and creative outcomes. Under an 

Engineering and Physical Science Research Council (EPSRC) scheme designed to engage 

engineers with “bridging the gaps” in conducting and communicating their research, the 

iWeave project aimed to involve computer vision scientists, archivists, dancers and dance 

theorists in re-animating the “traces” of an historical dance costume archive.1 Previous 

collaboration with the National Research Centre for Dance (NRCD) at the University of 

Surrey had focused on a project designed to index videos of dance performance and make 

visual searching of them available online.2 Building upon that success in support of cultural 

heritage, there was a motivation to explore the application of 4D performance capture to 

make other artifacts in the archive available digitally – in particular, costume. 

NRCD is a small library-based collection of dance materials, whose visitors are not 

typically able to interact with their delicate and historic costumes for reasons of preservation. 

One of the aims of iWeave was therefore to develop a demonstrator for an Interactive 

Wearable Archive enabling users to “virtually try on” costumes from the NRCD physical 

costume archive. Such a project, however, was to require multiple processes of translation 

between the material and virtual domains of these dance objects, including visual research, 

rehearsals and improvisation as well as the decoding and recoding of data, writing 

algorithms, and training computer systems in pattern recognition. We wanted to see how the 

dancer’s wearing of a material costume might become aligned with user interactions in a 
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digital costume. But the project also provided an opportunity to test in practical terms the 

utilization of methodologies of scientific and arts research based on the premise that 

interdisciplinary academic research is a kinetic way of theorizing and making knowledge. 

Therefore, as a pilot project, iWeave was of necessity interdisciplinary and exploratory in its 

intentions. 

A few words here about some theoretical assumptions. Within a framework of 

movement analysis, the project’s motivations were based in a conception of materiality that is 

not static but mobile, and which traces history as it becomes virtualized. Our inspiration for 

such a framework came from Paul Carter’s 2004 book Material Thinking. Inasmuch as the 

complexity of material histories represented by the costume were the “warp and weft of 

invention” intended to shape this project, and given that the original costumes had been 

created in “a craft environment”, the project involved a weaving together of multiple strands 

of creative work, technological and social practices which, as Carter writes, means that: “its 

direction, like that of the shuttle, …[is] a product of the forming situation that impelled its 

motion” (Carter 2004: 15). Another contention is that the haecceity of stuff, or the materiality 

of things, often tests our assumptions about what we know, and how we think, through the 

effects of embodiment. Research methods, in these terms, become a means of following 

cultural objects that move dynamically between their conceptual force and a continuum 

determined by their social uses. This study of digital objects necessitates what sociologist 

Celia Lury calls “inventive methods”, not least because so much of our social world consists 

of sociological and technological permutations that render data, material contents and history 

into patterns which “invite recognition of how methods participate” in the making of 

knowledge (2014: 4). 

Working along with Janis Jefferies and Paul Stenner on topics that have a residual 

system of self-organization, respectively in relation to textiles and mathematics, Lury finds 
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that it becomes relevant to consider repetition and multiplicity as pattern methodologies 

(Chapters 9 and 10 in Lury 2014: 125–35, 136–46). The study of pattern acknowledges that 

materials construct immanent, time-bound sets of relations in groupings that may have 

degrees of regularity, while subject also to variation; they exist as sets, and have properties 

that are both sensory and historically or socially constituted. And they can move from the 

material to the immaterial and back again at any point in a given trajectory. Because this 

project was concerned with two originating forms of aesthetic production – textiles and 

choreography (as a form of embodied aesthetic movement) – dependent upon both design and 

repetition, pattern has been a useful way to conceive of their complexity. As architectural 

theorist Ana Araujo explains, pattern is “intrinsically connective, rather than contained, 

bridging between architecture and fashion, fashion and mathematics, mathematics and textile 

design, textile design and biology, biology and architecture and so on” (2007: 16). Given the 

interdisciplinarity and critically divergent processes of thinking embodied in the virtual 

rendition of a moving dress, this particular investigation has been carried out by a dance 

historian and a computing engineer. This chapter thus aims to weave together, connecting 

rather than containing, these different perspectives on the patterns of costume as a digital 

object. 

 

Starting points: costume objects and moving images 

 

Fragile costumes in historic collections are valuable reference points for social and historical 

understanding. Think, for instance, of any historical museum in which uniforms, dresses or 

children’s clothes are put on display, and then think of the memories or unique qualities that 

they evoke. In the NRCD, a collection of silk dresses and coloured scarves has been stored 

and preserved in the archive of a British modern dance genre called Natural Movement, 
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created by the Manchester dance educator Madge Atkinson between 1910 and 1950 (Carter, 

in Carter and Fensham 2011: 22–40). These coloured and decorative costumes were worn 

repeatedly by her students, then stored until the following year before being deposited many 

years later at the NRCD. Now fixed, held, catalogued, preserved, photographed, put away – 

these objects produced a density of signification in trace and repetition that produce counter-

narratives about the values related in modern dance history. While photographic records may 

document their use as costumes in various dances, the costumes also provide important 

evidence of relationships to designers, textile manufacturers and a wider social reform 

movement in dress and bodily conventions for women (Fensham, in Carter and Fensham 

2011: 82–97). They are therefore simultaneously aesthetic objects and signs of technological 

change in society; thus they bear witness to forms of evidence that exceed the dress. 

Material changes to a costume may include its recording, or documentation, and it 

makes sense that this recording represents a first order virtualization. For more than a 

century, visual technologies such as video, film and photography have provided researchers 

and audiences with a range of ways to experience the qualities of movement that can be 

captured in an image. In the prehistory of cinema studies, for instance, Eadweard 

Muybridge’s “equidistant snapshots” of animals in motion attempt to transfer points in a 

sequence of movement, and thus to represent the dynamics of continuous flow. As important 

as the transitional states of linear movement, Muybridge also experimented with capturing 

the rotational possibilities of a tridimensional body, and some of his more interesting 

montages show the twisting of a cat after its tail, and the turning of a draped woman with her 

scarf. The haunting image of a woman dancing retains a trace of the novelty associated with 

modern dance as a new mode of embodiment. Not surprisingly, as Erin Brannigan notes in 

her study of dance on film, for philosophers such as Bergson and Deleuze, the fields of 

dance, ballet and mime epitomize “fields of innovation” during the early twentieth century 
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because they released “values which were not posed, not measured, which related movements 

to any-instant-whatever” (2011: 28). In addition to the moving body, we would suggest that 

the costume innovations of modern dance – the loose tunic-like garments and the prosthetic 

scarf – were also important features of the cinematic effects that helped produce the 

impression of modern society’s movement and flow. 

With the exception of the Ballets Russes and some iconic ballet dresses, costumes 

have, however, largely been neglected as aspects of dance’s history. It may seem obvious but 

they are unique objects that endure in the material culture of dance. Made and fashioned for 

performance from technologies and corporeal images available at any given historical period, 

they also possess singularity, and over time mold to a specific shape through wearing. For the 

dancer, they may play a transformative role, since a given movement style will be influenced 

by the garment. And in relation to the mise en scène, the costumes become potent, semi-

autonomous, elements producing their own special effects, and affects such as desire or 

surprise, for the viewer. 

 

Material objects 

 

We do not have time here to elaborate on these many aspects of costume and moving images, 

although the preparation of a contemporary dancer when confronted with a small yellow silk 

dress meant radically adjusting her sense of the scale and energetic range of movements. 

Many of the Natural Movement costumes were made of hand-dyed silk, using natural dyes, 

with a crushed texture provided by tensile knotting during storage. The dress chosen for this 

project was that of a “Daffodil”, a small yellow silk dress whose close-fitting tubular shape 

was draped by a matching two-metre-long orange-yellow scarf, and performed to the music 

of Debussy’s Danses Sacres et Profanes. Its surface texture retained an irregular folding that 
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clings to the body, while distorting the garment much like crinkled skin; this property also 

gave the costume an elasticity that was important to the dancer who moved inside it. These 

details of the costume’s motion were significant to the work we wished to render as part of 

the bodily expression of the dance. 

 

 
Figure 10.1 Detail of costume from Danse sacre et profane (Debussy) c.1927. The full 

costume consists of a tunic, scarf, dress, girdle and head ropes (halos). National Resource 

Centre for Dance, NM/S/12/1 

 

By way of comparison, in a large-scale collaboration between a costume museum and 

a digital laboratory, the Drexel Digital Museum has produced many “3D replicants” that 

simulate historic garments as an alternative method of displaying their collection. The digital 

costumes are complex ensembles, however; the avatar-like dresses move robotically, with 

their surface colours and textures somewhat flattened by the process of rendering. Aware of 
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these limitations, the museum director Kathi Martin suggests that “to be fully appreciated, 

fashion needs to be experienced on a moving body” (2014: 3).3 In iWeave, this notion of the 

moving body and its kinaesthetic qualities in relation to the surface rendering of the costume 

included delicate attention to tonal variation and the significance of folds in the material. For 

dance historians, the re-animation of the costume through digital visualization ought also to 

communicate the dress’s texture, colour, shape and weight as well as convey the movement 

quality of the dance to another user. 

In archaeological, heritage and artistic practices, the 3D modelling of static objects is 

well advanced and movement animation is increasingly used to construct simulated 

environments, with interactive avatars and other participatory systems that reflect naturalized 

perceptions or world views.4 There is also an ontology of the digital archive that leads 

choreographic objects to generate new perceptions of performance (Fensham 2013: 161). In 

this project, the three or four dimensions (including temporality) of the dancer’s movements 

wearing the costume were, as we have indicated, not arbitrary but instead drew upon musical 

and movement repertoires that were derived from Natural Movement choreography. The 

aesthetic stylization refers not only to the costume therefore but also to the movement 

vocabulary and its specific kinaesthetic properties, which were critical components of the 

project, and notable since dancing does not have the regularity of pedestrian motion. 

Although this preliminary process of virtualization may have aimed to be a reconstruction, it 

was, as dance scholar Mark Franko notes, closer to a reinvention “guided by the 

reinterpretation of a period’s most characteristic aesthetic preoccupations. [...] Reinvention 

sacrifices the reproduction of a work to the replication of its most powerful intended effects” 

(1989: 58). The rigours of dance research included the studied reproduction of poses from 

photographs in the archive, preparation of dance steps and phrases acquired in the 

contemporary pedagogy of Natural Movement dance styles, and the spatial analysis of its 
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movement dynamics. Movement theorist Rudolf Laban provided a mode of analysis to 

understand the dancer’s kinesphere and the effort-shape alignments of different poses. His 

theories also suggested which planes within the visualization of forms within the 

choreography could be used to structure appropriate movement sequences for the costume. 

The Natural Movement style particularly requires an elevated balance through the arches and 

heels of the feet, which enables lightness of movement and sudden turns and folds of the 

spine. Simultaneously, the dancer is animating an internal dynamics sometimes in response to 

imaginative suggestions of a natural element or archetype. At others, the suggestion is that 

the dancer herself becomes the vital force. Responding to these abstract ideas with both 

sensuous and regulated abandon, the intimate relationship between costume and embodiment 

begins to include expressive forms whose flow, shape and pattern were unfamiliar to the 

dancer. Both the historical research and the movement analysis are therefore components that 

interpret the tensile qualities of the costume for the camera; and key effects included its 

elasticity and thus the relative freedom it gave the dancer to shape the daffodil in motion. 

Could 4D performance capture provide a means of preserving these dance artifacts 

digitally, while still providing a compelling experience for archive users to appreciate the 

dance? The V-Lab in Centre for Vision Speech and Signal Processing (CVSSP) at the 

University of Surrey has been active in developing performance capture technologies that can 

track human movement without body markers and from existing video filmed in “natural 

environments”. When combined with high-resolution cameras that more expertly capture 

surface details, and a twelve-camera set-up that films in the round, the resulting images 

register significantly more than the joint movements of earlier systems of motion capture. 

The footage includes the surface shape dynamics of a moving body and a colour palette that 

registers the rhythms of clothing and hair. Since no markers need to be worn during filming, 

the dancer performs in her fragile costume within a blue-screen studio that consists of 
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approximately six by four metres of usable space. The result is a 3D model that moves 

coherently over time (a so-called 4D capture), which when combined with video texture 

enables video-realistic replay of performance from any viewpoint the viewer specifies at the 

time of playback. Moreover, this 4D performance capture can be manipulated using other 

body software to animate the captured dancer in order to perform actions beyond those in the 

original capture. 

Using the CVSSP Visual Media Lab (VML), six dance performances were captured, 

each one of which was approximately three minutes in length, featuring trained dancers 

performing rehearsed choreographies and wearing six different costumes.5 From this video 

footage a sequence of 3D models was reconstructed preserving not only the movement of the 

performer but also surface detail on the clothing. One set of photo frames derived from eight 

of the cameras, shows the turning of dancer Melina Scialom dressed in her yellow shift, 

waving her scarf. This image is remarkably similar to the “instant whatevers” of Muybridge’s 

dancing figure captured in stop-motion sequence, except that it exists as simultaneous 

multiples that can be folded into one another with the synthesizing power of the computer. 

The simultaneity and multiplicity in the gestural virtuality of this image makes the two-

dimensional or linear depiction of movement resemble the haeccity of material, and helps us 

to replicate the sense of a moving body wearing a dress. 
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Figure 10.2 Surround camera frames converted to merged forms and stick figures. 

 

The rendering of these sequences into a unique 3D positioning of the dancer also 

required a grid-like frame that could set the dancer spinning across a simulated floor. In 

effect, a viewer could zoom in to see her costume more closely or turn their orientation to 

watch her dance from different angles. An unusual side-effect of changing the screen to grey 

scale, and watching the sequence in black and white, made the folds in the costume more 

visible, and heightened the affective response to the dancer’s kinaesthetic rhythm. Another 

misalignment meant that gaps in the transition from one camera to another created the crinkly 

effects of an incomplete surface much as the coloured dye might have created on the original 

fabric. These coincidental gaps in the relay from body to data allowed the animated costume 

in this 4D footage to communicate traces of the costume’s history in a ghostly way, with the 

movement qualities of the individual dancer repeating in an uncanny loop of Natural 

Movement choreography. Susan Kozel calls this “wavering”, which as Sarah Whatley 

explains is an experience of the “autonomy of data in the projected image, [and which] 

paradoxically seems to capture something of the human condition, reminding us of the 

presence, not the absence, of the body” (Whatley 2012: 275). This kind of gestural stuttering 
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can intensify the concentration and effect of the digital dancer, even if there is a loss of 

subjectivity. Perhaps less pleasing was the final rendering of the virtual dress, which 

remained an object at a distance, whose proximal surfaces could not reproduce the unique 

folds of the silk fabric. However, through the motion capture process, the costume had 

become re-visualized, and virtualized, as an embodied object. 

Costume and choreography are, as we have suggested, intimately linked; one is 

designed with the other in mind, and in the last phase of iWeave, having produced a likeness 

in digital form of the dancing dress, we wanted to enable the “try-on” of the costume to 

function within the context of the dance for which it was intended. It is this phase of the 

project that proved most complex and raised the most issues for both sets of researchers. The 

aim was to enable the user to move with the costume by standing before a camera, and 

making a sequence of body poses that were echoed by the 3D captured performer (and 

viewed from any angle). A source of contention between the different researchers was the 

undesirability of allowing the user to simply “puppet” the costume, that is, to move the 

performer as, Franko suggests, “an outside within an outside” of precise and immediate 

control (1995: 153). Rather, we hoped that the user would generate through kinaesthetic 

empathy a responsiveness to the qualitative properties of the dancing avatar in her daffodil 

dress. Dee Reynolds describes the inner movement of a “dance’s body” that might be 

experienced at the interface between the screen dancer and spectator, and one of the novel 

investigations of this project was to try to identify a means of translating this kinaesthetic 

experience into a defined system of pattern recognition in the computer (Reynolds and 

Reason 2012: 133). 

To extend the interactive possibilities, a unique relationship was established between 

the surface rendering and the construction of a mesh skeleton, post-filming. This interior-

exterior mesh dynamic became the device for structuring subsequent interactions based upon 
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surface coordinates in the dancing dress. As a network of intersecting polygons, the mesh had 

a tactility that was unusual, based on shifting forces across a surface, not unlike Laban’s 

conception of Platonic solids and their surfaces within the kinesphere, and again not limited 

to joint movements. The mesh dancing held open the possibility of the costume as a relational 

object, connecting the spaces of an exterior surface with the interiority of the organism. 

 

 
Figure 10.3 Mesh still from video of dance skeleton 

 

To facilitate interaction with the mesh figure, concatenative synthesis was used. The 

essence of this idea is to identify points in the motion capture sequences that can be 

seamlessly stitched together, and identify an appropriate set of motion segments to 

concatenate the desired motion. Often the motion segments are represented as a graph data 

structure, and moves made between nodes in the graph are used to generate video, a so-called 

“motion graph” (Kovar, Gleicher and Pighin 2002). This patterning produced a series of 

choreographic sequences in which the moving body could effectively produce an arc between 
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set points defined by particular gestural combinations of the skeleton that could be combined 

in different ways depending upon an inputted starting pose. 

Figure 10.4 Motion graph with legend	

 

Having produced a range of unique calculations, the use of the proprietary software 

package produced by Microsoft Kinect, with its fixed camera, introduced another set of 

limitations. The Kinect has been hailed by computer designers and software engineers 

because it introduces the notion of “natural user interfaces” (NUI), particularly within the 

space of interactive gaming. This software technology is designed to enable users to have 

greater sensory feedback from their human-machine interactions, and thus can be said to 

increase emotional engagement by engaging players, or users, at an embodied kinaesthetic 

level (Shinkle 2008: 912). Its rapid uptake by games designers and its utilization in settings 

such as hospitals implies, according to Kenton O’Hara and his team at Cambridge Microsoft 

Research, that NUI design draws upon “gestures in everyday life, by identifying the physical 

movements used to manipulate and understand the world, [in order that] new interaction 

paradigms can be developed that will allow people to act and communicate in ways they are 
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naturally disposed to” (O’Hara, Harper, Mentis, Sellen and Taylor 2013: 1). With its 3D 

camera, Microsoft Kinect technology is sophisticated enough to recognize faces, to identify 

bodily gestures and poses, but not yet to follow a body moving quickly or turning in a full 

rotation. Where it loses contact with the body of its operator, the system either freezes or 

makes up the transitional gaps with grey scale blurred markings. The “natural”-ness of the 

interaction, as O’Hara et al. point out, is also problematically limited to knowledge of 

objective representations rather than an understanding of how social users interact with the 

technology, and thus the NUI requires much more detailed analysis of social context and 

behaviours (2013: 11). 

In our project, the Kinect was used to estimate the pose of the external user by linking 

their gestures (a set of joint angles) back to the skeleton inserted in the captured mesh. This 

was achieved by manually specifying a skeleton for a single video frame, and tracking the 

skeleton over time using a non-linear mesh tracking algorithm (Budd, Huang, Klaudiny and 

Hilton 2013). The user in the laboratory, the computer programmer, then planned to generate 

a sequence of poses that could retrospectively match points in the motion graph in real-time. 

Optimized route-planning algorithms were designed to determine the shortest path connecting 

the current video frame with the desired user poses. The resulting video fragments are then 

stitched together in real-time and, in response to these target poses, the dancer “performs” a 

sequence within her choreography of the dress. From the perspective of the dance team, the 

limitations to the user were the game-like instructions of body poses used as triggers for the 

dance to “flow” through movements within the original captured sequence. While functional 

in launching the dance, these sequences lacked the kinaesthetic empathy that we had seen in 

the live dance. Instead of the user being compelled to “wear” the costume by responding to 

the dance on screen (although this would be possible for someone improvising in a studio), 

the daffodil costume avatar became a cipher for the user’s limited choice of movements. 
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To facilitate the user interaction with the costume, this software was incorporated into 

a portable demo (on a trolley TV stand) comprising a 50-inch flat screen plasma TV, a high-

end graphics PC and a Microsoft Kinect installation.6 Following user feedback, further 

refinements were then made to the system to improve responsiveness. A key issue was 

balancing a feeling of immediacy in the interaction against the gaming of the object, and this 

became an intensive point of difference in understanding between the computing engineers 

and the dance researchers. Prior to iWeave, the scientists had tested the 4D technology on 

sequences only a few tenths of a second in duration, for offline playback. However, iWeave 

required sequences of several minutes, with the ability to dynamically seek and skip between 

sections of playback with little or no notice due to the unpredictability of the user’s pose in 

front of the Kinect sensor. This motivated some new algorithmic development to produce 

efficient data-caching strategies, and data representations, for real-time playback. The choices 

of the virtual dancing costume, not unlike the NUI discussion, were limited perhaps by the 

ways in which programing depends upon game structures, or binary responses to interject 

into the flow of a discursive structure. For example, in the sports training equipment 

TacTowers, a series of coloured lights prompts a psychomotor response from a pair of 

“players” (Fogtman, in Reynolds and Reason 2012: 310). Sensory interaction in more 

aesthetic computing technologies is not as simple as designing the prototype for interaction; 

not least because “naturalness is not bound up in a representation of our gesture and body 

movement”. What is significant, however, is “how technologies reconfigure our relationship 

with the material and social world” (O’Hara et al. 2013: 9). Visualized in multiple 

dimensions, the digital costume object remained connected to a material and social world 

through the sensory qualities of the mesh and other surfaces at play in the rendering process. 

However, the “touchless” interaction design of the proprietary software and the logics of the 

gaming structure lacked the flexibility of a “naturalized” movement. 
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In iWeave, this visual animation of the costume remained a rich source of movement 

research, and the specific materiality of the costumes presented a challenge to the computing 

engineers; for instance, the cameras captured performances containing significantly more 

flowing cloth, and thus dynamic patterning, than had previously been attempted with the 

technology. Not only was the dance vocabulary more complex than pedestrian movement, the 

clothing was also not form-fitting; rather, it was an aesthetic prosthesis capable of producing 

the effects of flow, air, or lightness, as it had been for the Natural Movement dancers. For V-

Lab, this new dance data provided complex sets of video material with which the engineers 

could continue to improve temporal surface alignment in ways that would allow skeletal 

motion to be tracked and analysed in a more fluid way. Their research on these questions 

continues with the study of sports people and real-time hospital settings; and the question of 

fluidity remains one goal of improving technological performance. 

 

Conclusion 

 

A key outcome for the NRCD is the archival benefit of having access to high definition 3D 

capture of an historic costume presented within a reconstructed typical choreography, with 

the potential to broaden the impact of the physical costume archive, which is accessible only 

for highly specialized purposes. The dress can be seen dancing again, and users can play with 

this virtual costume through the limited pattern of movement choreographed in this research. 

They could also potentially manipulate it still further to perform other dances within a 

spectrum of recorded gestures. The virtual costume has therefore digitized a heritage value by 

animating the past for the present. 

If, however, the criterion of this research had been pure reconstruction, or the likeness 

of “recognition” in a natural user interface, then the project might have failed. In the range of 
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costumes digitized for the Drexel Digital Museum, the complete rendition of the actual into 

the virtual was also only partially successful – some costume details, such as pleats, were too 

hard to capture, and remain static and lacking in the weight of movement. If, however, as 

with iWeave, reproducibility by verisimilitude is not the goal, then watching the playful 

attributes of the daffodil dancer floating her arms and pattering her feet acknowledges that 

movement from an “outside to an outside” can incorporate the experience of multiple 

dimensions. The costume avatar became more or less “uncanny”, a sensory doppelganger of 

the dress, whose trace effects are neither those of an original nor a future enactment, merely a 

reinvention. Her gestures did evoke a kinaesthetic empathy, particularly in her shadowy self 

as she invited the viewer to watch her again and again, reaching through empty space to feel 

the quality of a flow made up of tiny triangulations of energy. Her rhythm lives in a 

virtualization of the mesh, as well as its tactile surface – its non-linear composition of the 

costume’s body. The transmission of this accessible movement content to a new user, through 

kinaesthetic empathy, was, however, stilted by reductive notions of how the “natural” or the 

“touchless” and their correlation to a user interface should be designed around a gaming 

paradigm. From the perspective of the dance scholar, we imagined that the resulting 

transference of the virtual costume would be closer to the cut-out of an historical costume in 

an exhibition or fun-fair display. In these silhouettes you see your own head and arms 

“clothed” in a virtual outfit and this distorted composition prompts you to move in 

unexpected ways. The proprietary software of the Kinect device may invite arm movement 

from an inexperienced or structured pattern of movement. However, the knowing 

corporeality of the dancer would add extra vitality. 

Recognizing that expert knowledge and practised technologies are required in the 

field of dance history and archive management as much as they are in the field of high-end 

computing was an important moment in the research process. As it turns out, iWeave 
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confronted multiple problems within the digitization of objects, computer vision, motion 

capture and the interactivity of screens. In the less than six months of this project’s life cycle, 

we aimed to close some of the gaps between those areas of heritage understood as collection 

items, heritage as performance, and corporeal history, by experimenting with the interactive 

display of costumes as embodied virtual objects. The costume as materiality therefore 

became the stuff of invention, opening itself to an interweaving study of the daffodil dress in 

motion. 

 

Notes 

 

1. Bridging the Gaps was based at the University of Surrey, and for this component of that 

EPSRC scheme, Fensham was principal investigator and Collomosse co-investigator in a 

project called Visualizing Motion in 3+D, funded £65,000 in 2012. The research assistants 

were Nicolás Salazar Sutil and Qizhi Yu and it was also supported by library and archival 

staff in the National Resource Centre for Dance, Helen Roberts and Sharon Maxwell. 

2. See: www.dance-archives.ac.uk 

3. The Drexel Museum collaborated with the Digital Clothing Suite at Seoul National 

University to simulate historic fashion and visualize the physical parameters of selected 

costume materials. See: http://digimuse.cis.drexel.edu/home.html 

4. Digital cultural heritage is an extensive field of contemporary study and research, e.g. 

AVIE is a 360-degree stereoscopic immersive interactive visualization system developed in 

association with Professor Sarah Kenderdine and installed at the ZKM Centre for Art and 

Media, Germany; City University of Hong Kong; Rensselaer Polytechnic University, New 

York; and Museum Victoria, Melbourne. 
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5. The dance researchers were Melina Scialom and Bernardette Limon; the research assistant 

Qizhi Yu contributed the technical expertise to develop the rendering of textured graphics 

and align them with the Kinect software. 

6. The iWeave system was demoed to visiting companies and the EPSRC as a model for 

successful cross-disciplinary collaboration, and during the Surrey Science Circus 

(September–October 2012) iWeave was exhibited in the Lewis Elton gallery for three weeks, 

where numerous visitors tried out the iWeave demonstrator. 


