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Abstract 
While migration studies are generally approached in 
geographical/statistical/geo-political terms [time, histories, routes], 
this project considers migratory movement at the scale of individual 
human movement. movement as a marker of identity expressed 
through qualities of posture, rhythm, gesture, tempo, orientation. 
Each person’s movement is unique, an individual’s movement 
‘fingerprint’, and this project seeks to reveal and honor the specific, 
fluid, complex qualities of a people in motion of body and location, 
while adding to a critical discourse surrounding issues of 
contemporary migration. This is a position paper describing the 
research framework behind a new project which proposes an 
exploration of movement and mobility amongst internal migratory 
populations within two pilot areas; South Africa and Greece. This 
work develops our previous work [1] [Iyengar, V., Coleman, G. et. 
al. 2016], creating a repository for a growing collection of high-
resolution motion-capture ‘portraits’. This repository will not only 
hold the source documentation of movement sequences, but also 
serve as an open platform for those recorded. It will become a space 
for discussion, creative interpretation, translation, annotation, and 
analysis. The repository opens a public space for artists, researchers, 
dancers, ethnographers, humanists, and somatic movement educators 
to respond and add diverse layers of meaning; creative interpretation, 
social and historical context, and technological and somatic analysis. 
Thus, we build an expandable platform for exploring the linguistics 
of movement through a range of responses. 
 

 
Introduction 

 
Cultural identities can be said to be emergent of movement, 
and can be clearly and immediately recognized from 
extraordinarily small and sparse sets of digital information. 
As kinesthetic data ‘portraits’, this information can 
contribute to visualizing individual and group narrative in 
new ways, including narratives of migration, typically 
approached through statistical or textual study. Human 
movement is intrinsically expressive, and can convey 
affective, visceral understandings of another. And because 

digital movement information can at once represent the 
specific movement patterns of an individual while remaining 
an abstraction, it has the power to express an intimate and 
sensorial image of human effort and engagement. 

Recent advances in movement capture technology 
(mocap) allow for the translation of human movement into 
digital data. If we imagine that the field of dance can include 
a range of everyday movement, mocap technology can 
extend an exploration of human movement at dimensions of 
scale, space, and the instantaneous simultaneity of 
networked information. This project proposes a situated 
approach for sourcing and capturing movement data that 
incorporates and foregrounds environmental, cultural, 
technological, economic and historical contexts in which our 
movement is inextricably embedded to approach legacies of 
expulsion, displacement, migration, diaspora, and dense 
cultural diversity. 

As one of the goals for this research is the 
development of an open-source digital movement repository 
built in collaboration with a diversity of communities, the 
process of both data collection and use is of the utmost 
importance. Issues of cultural (and physical) appropriation 
are rampant and complex in the histories of marginalized 
communities, continental Africa and the Diaspora, and 
digital technologies can be easily used to propagate these 
injustices. At the same time, we seek to record people and 
patterns who are typically not documented, to find 
alternative ways to embody those who have not been seen. 
 We re-purpose Ivan Illich’s concept of ‘vernacular 

work’ [14] here to refer to those everyday forms of dance 
and organized movement that are informal, refractory 
(resistant to formal analysis), yet are socially reproduced and 
derived from commons. The project challenges the notion of 
digital neutrality and investigates movement vernaculars 
through the development of a computational approach that 
highlights both similarities and differences, thereby 
revealing the specificities of each individual mover.  
 
 

Pilot Applications 
 

To investigate this proposed work, we take on applications 
through two unique invitations. The first is a month-long 
workshop residence in collaboration with LATRA [2] an 
innovation design studio in Lesvos-Greece organized in 
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response to the European refugee crisis. LATRA has 
established a technology driven makerspace in the KARA 
TEPE Refugee Camp in Lesvos-Greece, where it 
implements innovation-led, open source projects directly on 
the field, and advocates for the equitable development of 
beneficiaries through STEM learning programs.  In this case, 
in response to refugee requests for opportunities to ‘get their 
stories out’, we propose several workshops in motion 
capture technology, somatic movement, and storytelling 
either at the KaraTepe Camp or off-site in the Mytilene area 
with community members whose identities, professional and 
life experiences overlap or include: refugee, aid-worker, 
local, dancer, designer/engineers, educator. The workshops 
will result in co-created, community controlled 
data/movement sets to visualize and tell stories of 
contemporary diaspora and migration.  These workshops, 
scheduled for summer/fall 2018, will be one among multiple 
nodes of this larger project on movement capture and 
migration to develop methods and best practices. 

The second invitation is a longer-term residence as 
a guest lecturer at the University of Pretoria, South Africa. 
In this case, we approach the legacy of Apartheid’s 
embodied identitarian regimes, rich history of migration, 
and dense cultural diversity. In conversation with scholars at 
the university, we will broach questions such as: how does 
the history of forced removal such as that of District Six in 
the Cape - or the creation of group areas that forced people 
into certain racial areas and out of others influence the ways 
bodies move in the present?  We will explore specific issues 
of internal movement in South Africa, such as the necessity 
of South Africans to travel long distances for work every 
day, resulting in a hundred thousand minibus taxis taking 
more than ten million predominantly black South Africans 
to work. Or, the influx of ‘foreigners’ or other Africans into 
South Africa, how they are segregated, and how their 
movement around the major cities differs from others.  

Through accessing specific movement patterns and 
investigating how specific patterns of movement —such as 
labor, dance, sickness, traveling— are embodied - and how 
that embodiment changes over time in contemporary post-
Apartheid South Africa. The research looks to incorporate a 
nuanced history of movement that is creative, voluntary, 
coerced, and create an open-source digital movement 
repository built in collaboration with diverse communities 
who will develop the processes of data collection and 
determine its use.  

This work is being planned in collaboration with 
faculty and artists at University of Pretoria, providing an 
excellent setting for this research. The pedagogy and current 
research there covers similar conceptual terrain, with 
multiple opportunities for equipment and resources, shared 
communities, and curriculum development. These networks 
will be extended while in Durban, as we have begun 
conversation with several colleagues at UKZN, Durban. 
 
A Cultural Database of Motion / Prior Work 
Our capacity to recognize and distinguish amongst different 

kinds of movement —animal, human, animate, inanimate— 
is a crucial evolutionary ability as basic as breathing. It is 
rarely reflected upon unless that ability is damaged or lost. 
Relatively new, powerful, and robust motion capture 
systems are continuously advancing to demonstrate more 
and more ability to capture the density of details that render 
data to reflect the holistic aspects of human movement, along 
with the unique signature that each one of us carries like a 
fingerprint. As such, cultural specificities can be said to be 
emergent of movement, and can be clearly and immediately 
recognized from extraordinarily small and sparse sets of 
data.  

The collection of digital data will result in 
quantitative and qualitative information. While databases of 
gesture, pedestrian movement and dance certainly exist 
[3,4,5], technological procedures in current motion capture 
data are, by definition, processes of reduction and 
separation. Instead, this project proposes to document the 
deeply embedded, unique, non-neutral movement 
vernaculars with recognizable cultural personalities. Certain 
formal styles of dance are culturally connected to concepts 
of frame and plane in a Cartesian grid space—e.g. Western 
European classical forms and the notation systems that 
ensued. Complex movement forms emerging from non-
European vernaculars and other ‘new world’ diasporic 
movement traditions have often defied written notation for a 
host of technical, socio-political and cultural reasons.  

There currently are several examples of open source 
libraries of motion capture data [2,3,4], as well as many 
projects utilizing motion capture data [5,6]. The open source 
libraries tend to focus on either simple useful gestures 
(running, walking, jumping) intended for use by game 
developers, or on the motion capture of complex 
choreographed forms of professional dance. Motion capture 
data sets such as the Open Motion Project at ACCAD [3] set 
out to make available motion data for video games, 
animation, etc. On the other side of the spectrum, 
Motionbank.org [4] has created a “. . . network of 
choreographers, dancers and researchers interested in using 
MoSys for their own purposes”, with the stated aim of 
“translating choreography and dance into new digital 
forms.” A notably different project leveraging motion data 
is White Glove Tracking Project [10] that creates an 
experimental framework for not only annotating the motion 
in a video, but also providing a community platform to 
highlight community responses in which crowd sourcing 
data sets relate to human movement and dance. Another 
repository that provides storage, visual browsing and 
annotation of motion capture data set is the RepoVizz [1]. It 
has a highly-advanced user interface that allows easy 
navigation through a tree-based structure of multi-modal 
data streams and rendering of real-time data through 
WebGL.  

Our project aims to direct the power of community 
analysis not at a single highly choreographed performance 
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or online video, but rather at a wide range of movement 
vernaculars that we encounter around the world in our 
everyday lives.  
 

 
Figure 1. Example Motion Capture content visualized 
by Jennifer Wieler. 

 
As one of the goals for this research is the 

development of an open-source digital movement repository 
built in collaboration with a diversity of communities, the 
methods of both data collection and use is of utmost 
importance. Issues of cultural and physical appropriation are 
rampant and complex in the histories of continental Africa 
and throughout the Diaspora, and digital technologies can 
easily be used to propagate these injustices. At the same 
time, we seek to record people and patterns who are typically 
not documented, to find alternative ways to embody those 
who have not been seen; are there patterns of movement in 
specific groups such as black domestic workers, dancers, 
miners, college students? 

Addressing the field of contemporary human 
geography, Derek McCormack asks; “Where might a 
discussion of the relation between dance and geography 
begin?” [11]. In the study of human movement and 
migration, this research asks; What might be revealed in 
recording, mining and comparing culturally distinct 
movement lexicons? What could a platform for the 
development of a linguistics of movement that considers 
form and context provide? 

 
Approach 
In our system, movement sequences are recorded as 
stretches of improvised/indeterminate movement, so that the 
development and dynamics of the movement vocabulary do 
not suggest a finite beginning and ending, as in a gesture 
library, and create a rich capture space to be observed and 
analyzed across multiple dimensions.  This approach 
suggests that movement is expressed as decisions over time, 
and that the critical, somatic, physical principles display 
compositional intention significant to the meaning of the 
movements overall. 

Generally speaking, somatic education emphasizes 
creating conditions for more efficient, functional movement 
patterns to emerge [8,9]. Yet it is also understood that 
patterns of habitual movement are, at any given moment in 
a person’s life, an accumulation of who, where, and what the 
person has done and where they have been in their lives [10]. 
Our research shows that an individual’s repetitive patterns of 
movement are often extraordinarily ‘high fidelity’ – in that 
the digital representation of that movement can be 
successfully recognized with small amounts of data. 

Sourcing movement material will begin with local 
dance practitioners. We will create prompts with 
interpretable parameters around axes of rhythm, space, and 
duration with subjects across a diversity of styles and 
approaches. In sourcing movement material, of particular 
interest are forms that emerge ‘spontaneously’ from 
collective, informal, situations such as social dancing at 
clubs or parties, skateboard parks, community sports, and so 
on. 
 

 
Fig 2. Comparing Vernaculars from “ Motion, Captured: An Open 
Repository for Comparative Movement Studies," 

 
It is a great challenge to collect and evaluate 

movement data without dissolving into reductionist 
methods. Much work has already been completed in this field 
to establish a methodology that uses advanced motion 
capture techniques and data analysis to clearly show 
complex and compelling individual movement patterns 
(Iyengar, V., et.al. 2016).  In this work, a motion capture 
system was used to track movements of dancers from a 
variety of cultural backgrounds. Data was analyzed and 
simple, graphical/video models were constructed to show 
patterns of movement.  This information was shared and 
discussed with participants who gained insights into how 
their personal cultural histories informed their movement 
patterns.  

Data can be analyzed using existing MATLAB 
tools in development through a joint project between ASU's 
School of Arts, Media and Engineering, and the Fulton 
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Schools of Engineering, that utilizes streaming variants of 
k-means to detect motion clustering patterns.   This process 
has been demonstrated in the initial research project. (see 
Figure 2). 
  Ultimately, the motion tracking will be conducted 
using simple, customizable on-body electronics, possibly 
encased in culturally sensitive jewelry or garments that 
engage the participants in the process, enabling them to 
become invested in their own movement patterns and data. 
 
System Hardware  
The next level of ‘field’ prototyping will be conducted using 
the Notch (https://wearnotch.com/), a 3-dimensional, 
modular motion tracking system incorporating 
accelerometers, GPS positional sensors, and Bluetooth LE 
(BLE) transmission capabilities. The modules, weighing less 
than 8 ounces each, are attached to the body via special straps. 
They are also waterproof, which is a key consideration in on-
body electronics. This modular BLE system provides a new 
level of flexibility in how the movements may be captured, 
and does not require the use of a specially facilitated dance 
research venue. 
  The sensors track movement and can be used to 
evaluate composite, complex movements through the Notch 
SDK developer's toolkit.  For example, a minimal 
movement dataset could consist of positional and 3D 
movement data from the chest, hip, right upper arm, left 
upper arm, right thigh and left thigh.  Additional modules 
can be incorporated. (see Figure 3) 
 

 
Fig 3. Sample image from data collection using the Notch devices as 
used in ASU Arts, Media and Engineering AME 494 Somatic 
Prototyping class, April 2018. 
 
Outcomes and Dissemination  
The primary outcome will be an online open source 
repository as outlined above. It will be freely accessible 
resource for scholars, artists, dancers and performers to 
understand, and represent the cultural and contextual 
components of movement. Using this as a resource, the 
repository will be used to create further opportunities for 

public engagement and scholarship around the work, 
namely: a touring exhibition of the work and scholarly 
publications.  

We envisage individual movement patterns as a 
kind of fingerprint that is unique for each person, having ties 
to movement habits that develop over the course of a lifetime 
and are heavily influenced by cultural context and 
geography; a kind of ontogenesis of movement 
patterns.  The repository will become increasingly important 
to create connections between individuals and groups who 
have been displaced through political, environmental and 
economic forces at play in the 21st century.  South Africa is 
selected as a starting point for this work because of the dense 
and diverse cultures and movement patterns that permit rapid 
development and deployment of the repository.  Further 
work will be possible in global regions such as the Eastern 
Mediterranean and Oceania where significant population 
movements are increasingly driven by political and 
environmental factors. 

Exhibition: Digital movement portraits will be 
envisioned as a multi-media installation work; a sonic and 
visual multi-channel media installation created with a series 
of data movement portraits. The Center for African 
Contemporary Arts and Culture, The Academy of Advanced 
African Studies [University of Bayreuth, Germany] and 
Goldsmiths University of London seek to curate and support 
the work that evolves from this project, while seeking other 
relevant art-science-technology venues.  The exhibited 
digital movement portraits will be developed through a 
collaborative activity encompassing visual and sound artists 
and developed using interactive media tools such as 
Cycling’74 Max/MSP. 
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