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ABSTRACT OF THE THESIS
An exploratory study suggesting the various uses of intermedia technology to
support Indian classical dance in invoking Rasa
By
Sukanya Kumar
Master of Fine Arts in Dance
University of California, Irvine, 2018
Associate Professor Chad Michael Hall, Co-Chair
Professor John Crawford, Co-Chair

Many western artists have used intermedia performance technology like
lighting, projections, digital music, costumes and set design in performances to
effectively enhance understanding, create context, elevate experience, and trigger
emotions.
The ultimate goal of Indian classical dance is to evoke Rasa. Rasa is
comparable to many emotional and psychological responses like ‘transcendence’
mentioned by western artists. This thesis suggests that instead of resisting
technology, Indian classical practitioners should embrace its value and use it to
support its endeavor of producing Rasa.
As a demonstration of my suggestion, I choreographed and performed a solo
evening-length production titled War by any other name… that utilized lighting,
projections of artwork and video, customized space, set design, synthesized music,
and dialogue to support and enhance the understanding and contextualizing of
v

traditional Indian classical dance movement vocabulary. The theme was centered
around war through the ages, from ancient Indian warfare, its pride, the results of
the World Wars, to current day terrorism and gun violence. It ends with hope and
the power of peace. The production was presented for three evenings at UCI’s xMPL
theatre.
The aim of this thesis, the paper and the production, is to encourage dialogue
in the field of Indian classical dance with respect to the use of technology and how it
can be effectively used to strengthen the process of evoking Rasa.

vi

INTRODUCTION
There is limited use of intermedia1 technology like lighting, projections, and
digitally synthesized music in the field of Indian classical dance today. Although
there are increasing collaborations with technical designers, most traditional Indian
classical dancers express a resistance to it. Their argument is that the movement
vocabulary of Indian classical dance is self-sufficient, and that technology is
redundant and takes away from the experience of the ancient art form. On the
contrary western dancers, choreographers, and writers have utilized and authored
on the topic of using digital technology. They share their views on how technology
can generate audio visual effects that evoke certain transcendental feelings as
emotional responses among audiences in a performance.
Indian classical dance is derived from treatises like Natyashastra and
Abhinayadarpana2 that serve as a doctrine of movements, dictionaries of “what is
permitted” in the art form. These texts are more than twenty-six centuries old and
are still relevant to today’s practice. The ultimate goal of an Indian classical
presentation is to evoke Rasa, a complex state of mind resulting from being
immersed and impacted by a performance.
Discussions of the various definitions of the term Rasa indicate that it closely
relates to the type of responses that the western artists using technology have
mentioned. Experience of Rasa is universal. Different cultures may refer to it
1

Intermedia is a term used to describe working with multiple media platforms simultaneously. It can be
used interchangeably with multimedia.
2
Natyashstra and Abhinayadarpana are popular Sanskrit texts on performing arts dating back to 2nd
century BCE. The Natyashastra is attributed to sage Bharata Muni while Abhinayadarpana is authored by
Nandikeshvara.
1

differently. Thus, I wanted to see if the goal of Indian classical dance can be
supported by the use of performative technology.
We will see supporting evidence in the following chapters that performance
technology can help contextualize periodic and culture specific themes for a
culturally removed, untrained audience. Hence, the use of technology may be able to
help an audience, that is removed culturally and in time, to decipher and decode the
specific and detailed vocabulary of Indian classical dance. This would help refresh
the art form and make it globally relevant and relatable. My research suggests that
Indian classical dancers should embrace the use of performance technology to
support their choreographic process, collaboratively working towards the goal of
invoking Rasa. I attempt to demonstrate the practical application of my suggestions
in a production titled War by any other name… .
Technology has increasingly impacted our world. We have seen digital
revolutions in most arenas of life: our paperbacks are pixelated; we download
songs; stream videos. But until a couple of decades ago, dance across the globe
remained an analog anomaly – a field which did not embrace the technological
advances.
In the early age of dance and technology (1890s-2000s), pioneering works of
artists like Loie Fuller3 and later Alwin Nikolais4, with their experiments in lighting,

3

"Loie Fuller | American Dancer," Encyclopedia Britannica, last modified 2017, accessed April 30, 2018,
https://www.britannica.com/biography/Loie-Fuller.
4
"Alwin Nikolais | American Dancer and Choreographer," Encyclopedia Britannica, last modified 2018,
accessed April 30, 2018, https://www.britannica.com/biography/Alwin-Nikolais.
2

stagecraft, sound, and costume, are inspirations to use technology in western genres
of dance.
We have come a long way since then. There are an increasing number of
universities and schools offering courses, funding, and support for studying the field
of dance and technology, along with an increase in public interest for experimental
theatre and dance performance.
Many young Indian classical dance practitioners have recently presented
works that embrace technological aspects like digital projections, theatrical lighting,
online videos, and synthesized music. This is indicated by recent initiatives like Art
to Smart,5 Navatman,6 Indian Raaga,7 applications like Natyarambha,8 and
conferences like Natya Darshan9 focusing on integrating technology and Indian
classical dance.
For the purposes of this study, I will delimit the term ‘technology’ as
referring to processes that are predominantly performative and transmedia 10 in
nature, and which are equipment or computer program driven. These include
lighting, sound, video, projections, and interactive media. I also include costumes

5

Sangeeta Jadhav, Manish Joshi and Jyoti Pawar, "Art to Smart: An Evolutionary Computational Model For
Bharatanatyam Choreography," 2012 12th International Conference on Hybrid Intelligent Systems
(HIS) (2012): https://doi.org/10.1109/his.2012.6421365.
6
"Navatman, Inc; Be Culture. Dedicated to Supporting Indian Classical Arts," Navatman, last modified
2018, accessed April 30, 2018, http://www.navatman.org/index.html.
7
"Indianraga," Indianraga.Com, last modified 2018, accessed April 30, 2018, https://indianraga.com/.
8
Srivathsan Nadadhur, "Natyarambha: A Digital Step Ahead,” The Hindu, 2018, accessed April 30, 2018,
http://www.thehindu.com/sci-tech/technology/internet/Natyarambha-A-digital-stepahead/article17123085.ece.
9
Sarvani Yadavalli, "Natya Darshan By Kartik Fine Arts," Indian Classical Dance, last modified 2017,
accessed April 30, 2018, https://www.sarvaniyadavalli.com/single-post/2017/12/26/Natya-Darshan-2017by-Kartik-Fine-Arts.
10
Transmedia goes beyond multimedia. It describes the use of technology platforms that combine to
transcend their individual functions.
3

and set design, but only when it challenges traditional boundaries and serves as an
integral supporting element to the technologies mentioned above.
Though video documentation and dance films are extremely important uses
of technology for archiving dance performances, I have reserved this thesis to the
study of technology that is live, immediate, and performative.
The other important element of this thesis is the concept of Rasa. According
to the ancient treatises of dance, Natyashastra and Abhinayadarpana, the purpose of
Indian classical dance is to experience Rasa, a blissful state where the performer and
audience become one. It is experienced when the subject of the presentation has
“touched” or “moved” the audience and the performer. Rasa can be understood as a
mind-space, a temporal state of being impacted, a state of oneness with the
surroundings. It is a cyclical process experienced due to an immersive aesthetic
value of the presentation that invites the “viewer” to become a “participant”. Rasa is
more than an emotional response, it requires an active audience perception rather
than a passive reaction or external response to a presentation. When Rasa is
experienced, the world around seems to disappear, transporting the participants,
both performer and audience to a parallel universe. 1112

11

The translations and versions of Natyashastra that supports this thesis are:
Bharatamuni, Nātyaśāstra Original Text with The Commentary by Abhinavagupta (Baroda: Central library,
1926). Kapila Vatsyayan, Bharata, The Nāṭyaśāstra (New Delhi: Sahitya Akademi, 2007).
Pramod Keshav Kale, The Natyasastra Of Bharata (University Microfilms, London, 1978).
Padma Subrahmanyam, Nāṭya Śāstra & National Unity (Tripunithura, Kerala: Sri Ramavarma Govt.
Sanskrit College, 1997). Sreenath Nair, The Natyasastra And the Body in Performance : Essays on Indian
Theories of Dance and Drama (Jefferson, North Carolina: McFarland & Company, Inc., Publishers, 2015).
12
The translations and versions of Abhinayadarpana that supports this thesis are:
Ananda K Coomaraswamy, The Mirror of Gesture: Being the Abhinaya Darpana Of
Nandikesvara (Cambridge: Harvard University Press, 1917).
Nandikeśvara. and Manomohan Ghosh, Nandikeśvara's Abhinayadarpanam (Calcutta: Firma L.L.
Mukhopadhyay, 1957).
4

The reasons I wanted to research this subject are many. The first is that I find
a need for academic research in the topic of technology and Indian classical dance,
especially its impact on Rasa. Through the process of writing this thesis, it was
challenging to find credible academic sources on this topic. The second factor is that,
in the process of translating the ancient treatises, much is lost due to lack of context
and detailed explanations. We can see this when further discussing the definitions of
Rasa in Chapter 1. The review of literature will also address the polarized response
to technology that I have witnessed in the traditional Indian classical dance field. I
discuss how some veteran “purists” are averse to the use of technology in
performance, while others who embrace technology sometimes lack the traditional
experience. I find myself being able to empathize with the diverged reactions to
technology.
I have a background in electronic media, with family and relatives in the field
of engineering. Their outside perspective and conversations created an atmosphere
of technology at home. On the other hand, I continue to study Indian classical dance
(Bharatanatyam and Kathak) with traditional Gurus in a Guru-Sishya (similar to a
resident teacher-student) system. With 23 years of practice in the traditional field,
also working in the field of electronic media for five years, dance and technology is a
natural amalgamation of my experiences. Apart from that, I believe in the power of
combining time-tested Indian classical dance technique and current day
technologies to enhance communication, audience reach and most importantly
evoke Rasa, a transcendental emotional state of mind.

5

Indian classical dance, performance technology and Rasa form the focus of
my thesis. The document follows the following sequence:
The review of literature is a comparative and referential study of resources
written about the use of technology in performative settings and innovations in the
field, referencing reports and published interviews about interdisciplinary work.
Apart from exploring definitions of the Indian classical term Rasa, this chapter also
refers to some early technologies and their uses as recorded in the traditional
Indian classical dance treatises, Natyashastra and Abhinayadarpana. It also includes
the opinions of dance practitioners and their reactions to the use of technology and
its impact on Rasa.
This will be followed by Chapter II which observes the practical practices of
Indian classical dance and compares it to the literature review. It explores the
references of technology in Natyashastra, the effects of technology through the ages
on Indian classical dance and the ultimate effect on the aesthetic experience of Rasa.
This chapter summarizes the knowledge of existing scholarly works, and compares
the emotional responses described in them to the concept of Rasa. It also presents
questions that arise in the process of collaborations.
Chapter III contains case studies on four distinct projects in which aspects of
technology have been effectively used as a tool to create Rasa, the process of active
audience involvement and immersion . This chapter covers the premise for the
projects, the sources available, the scale of execution, the perceived success in
evoking Rasa, skill level of the people involved, impactful points, and shortcomings.
We learn that the strength and effectiveness of collaborative presentations rely on
6

the skill level of the performer, choreographer, and designers involved. These
examples serve as an encouragement to utilize all the elements of design and
performance to their fullest extent.
Chapter IV describes the impetus to and the results of my personal interest in
this research topic. After observing and being a part of the India classical
performing and choreographic field, experiencing the impact of technology, and in
the course of researching, I find unanswered questions waiting to be explored. Some
observations have triggered suggestions that I believe would help the development
of the field. This chapter shares my personal perspective and offers suggestions
about the merits I see in the use of technology to evoke Rasa.
I presented a concert titled “War by any other name…” that executed some of
the ideas proposed or researched in this paper. This chapter also explains the
details of that production. The aim of the production was to evoke Rasa in a
culturally diverse audience using technology and to push the boundaries of Indian
classical dance.
Rasa cannot be achieved if a dance style is not understood. To make effective
use of the vast codified vocabulary of this ancient Indian art form, it is important to
make it relatable to current global audiences. I believe that technology is the answer
to rejuvenating the relevance of Indian classical dance codes, thus providing an
environment suitable to experience Rasa.
And finally, the conclusion includes ideas to take this research work forward.
I also discuss my future prospects in this field, challenges to overcome, and avenues
to explore further.
7

CHAPTER I: REVIEW OF LITERATURE
This chapter studies the work of authors from many backgrounds about their
opinions on subjects like the artistic goal of Indian classical dance, the concept of
Rasa, Technological integrations in western genres of dance and its perceived
effects, and the resistance to technology among selected Indian classical dance
practitioners. This chapter also studies the reasons for accepting or opposing
technology by exploring some projects that use technology, the characteristics of
digital technology in a performance, its challenges, and opportunities.

Indian classical dance, culture, and artistic goals:
Indian classical dance is extremely old, with roots going back to the 3 rd
Century BC. Even today, practitioners revere it as a source of spiritual experience,
cultural expression, and “pristine” entertainment. The term “pristine” entertainment
is understood through the purpose of dance stated in ancient Hindu scriptures like
Natyashastra, a treatise on dramatology. It treats entertainment as an unavoidable
effect, but not the primary goal of arts. 13 The primary goal is Rasa, to uplift and
transport the spectators, unto the expression of ultimate reality and transcendent
values, but it presumes that being entertained is intrinsic and innate to humans. 14

13

Susan L Schwartz. Rasa: Performing the Divine in India. (New York: Columbia University Press, 2004).
Daniel Meyer-Dinkgräfe, Approaches to Acting: Past and Present (London: Bloomsbury Publishing,
2005).
8
14

“Till recently the system of teaching and learning as well as performing these
arts has been totally different from the western/occidental path.” 15 Teaching
methodology until recently was predominantly through the Guru-Shishya tradition
and Gurukul systems.16 The students spent most of their time and lived with their
Gurus (teachers) and other Shishyas (students) learning life skills along with art.17
They dedicated their life to artistic learning at a very young age and stayed a
sensitive “learner’ forever.”18 Performance forms developed in India also have an
underlying spiritual or moral message. 19
Unlike some western and middle-eastern religions, Hinduism accepted and
wrote about dance, music, sex, accumulation of wealth and war. 20 Vidya Dehejia
summarizes the Hindu view and goals of life as follows, “Everyone should aim
for dharma, or righteous living; artha, or wealth acquired through the pursuit of a
profession; kama, or human and sexual love; and, finally, moksha, or spiritual
salvation.”21 Thus, the traditional Hindu way of living has encouraged a common

15

Ranee Kumar, "Technology takes over tradition." The Hindu. January 19, 2012, accessed December 12,
2017, http://www.thehindu.com/features/friday-review/music/Technology-takes-overtradition/article13372202.ece.
16
M.K Raina, "Guru-Shishya Relationship in Indian Culture: The Possibility of a Creative Resilient
Framework," Psychology and Developing Societies 14, no. 1 (March 1, 2002): 167-98, accessed April 15,
2018, https://doi.org/10.1177/097133360201400109.
17
Stacey Prickett, "Guru or Teacher? Shishya or Student? Pedagogic Shifts in South Asian Dance Training
in India and Britain." South Asia Research27, no. 1 (February 1, 2007): 25-41, accessed April 15, 2018,
https://doi.org/10.1177/026272800602700102.
18
Annie Wood Besant, The Path Of Discipleship (London: Theosophical Publishing Society, 1899).
19
Raina, "Guru-Shishya Relationship”.
20
The most important of the scriptures addressing these topics: Natyashastra, Sama Veda, Kamasutra,
Arthashastra, and Artharva Veda
21
Vidya Dehejia, "Hinduism And Hindu Art", Metmuseum.Org, last modified 2017, accessed May 14, 2018,
https://www.metmuseum.org/toah/hd/hind/hd_hind.htm.
9

philosophy of experiencing “oneness” with the world as the ultimate goal. 22 In
artistic context, Natyashastra and Abhinayadarpana also prescribes “oneness” which
in theatrical language is termed “Rasa,” to be the ultimate goal of the temporal world
created by the artist and the Rasika23.
The concept of Rasa in Indian classical dance:
Rasa, a Sanskrit term, may be loosely translated to mean a concept in Indian
arts about the aesthetic flavor of any visual, literary, or musical work, that evokes an
emotion or feeling in the audience, that cannot be described. Rasa is a cyclical
process of experience, action, and reaction, where the lines dividing the performer
and the audience are blurred. This happens when, beyond just understanding the
theme and concept of a piece, the participants, both performer and audience become
one with it.24
“Much like the body, dancing had been celebrated for its evanescence and for
the speechlessness it produces as a response in those who witness it.” 25 This
evanescence and speechlessness can be compared to effects of Rasa on a Rasika
mentioned in the treatises.
22

Nirmala Mani Adhikary, "Hinduism", The International Encyclopedia of Communication Theory and
Philosophy (2016): 1-7. AND Nirmala Mani Adikary, "Hindu Teaching On Conflict And Peacemaking", in The
Ashgate Research Companion To Religion And Conflict Resolution, Lee Marsdened. (Farnham, Surrey,
England ; Burlington: Routledge/Ashgate, 2012), 67-77.
23
Rasika is a term from Indian theatrical texts including the Natyashastra and the Abhinayadarpana used
to refer to the audience that is immersed in and vulnerable to the environment of the presentation.
24
From various sources like:
"Rasa." Encyclopedia Britannica, last modified 2017, accessed December 12, 2017.
https://www.britannica.com/art/rasa.
Pravas Jivan Chaudhury, "The Theory of Rasa." The Journal of Aesthetics and Art Criticism 24, no. 1 (1965):
145-49, https://doi.org/10.2307/428204.
V Raghavan, "The Aesthetics of Ancient Indian Drama." Indian Literature 1, no. 2 (1958): 67-74,
http://www.jstor.org/stable/23329292.
25
Susan Leigh Foster, “Introduction” in Corporealities: Dancing, Knowledge, Culture, and Power. (London:
Routledge, 1996) xi.
10

Rasa is a theory mentioned in Chapter 6 of the Natyashastra, in the Vedic
scriptures of Rig Veda, Atharva Veda and the Upanishads.26 But when looking for
translations for the opening verses of the Natyashastra about Rasa, most versions by
authors,27 like Padma Subrahmanyam, Sreenath Nair, and Kapila Vatsyayan lack
contextual

translations

of

the

term.

Vatsyayan

addresses

the

different

categorizations of Rasa but there is no detailed definition of the term in her
translated version of the treatise.
Integration of technology in western performing art:
In Dance production - design and technology, Jeromy Hopgood, designer, and
Professor of Entertainment Design & Technology at Eastern Michigan University,
addresses different aspects of technology influencing dance production 28.
He interviews Seth Reiser, a New-York based lighting designer who talks
about how light has an extraordinary effect on shaping our understanding of the
environment surrounding an event or story. Hopgood also talks about lighting and
production design where advances in computerization like 3D rendering, CAD, previsualization programs, and cueing software have enhanced the effectiveness of
communication between choreographers and designers.
Regarding scenic design and its uses in dance, he talks about how it defines
space, is useful for interactivity, establishes time, space, style, and mood. He also
talks about the practical technologies like sprung floor and Marley.

26

From various sources: “Rasa”; Chaudhury, "The Theory of Rasa."; Raghavan, "The Aesthetics”
Vatsyayan, Bharata. Subrahmanyam, Nāṭya. Nair, The Natyasastra
28
Jeremy Hopgood, Dance Production (New York: Focal Press, 2016).
11
27

Costumes, the fabric, their shape, form, color, and texture affect the
movement, character, time period, theme, mood, and style, he says. Hopgood also
explores how costumes can be used as property and for establishing character
relations.
Hopgood addresses aesthetic choices in sound, like should we use “music,
sound or silence?” He also addresses the functions it serves in dance, such as being a
performance element in some genres like tap, an accompaniment, to set the theme
and mood, establish rhythm, and as reinforcement using effects.
In the Introduction to his book, Hopgood says, “In each of these
[collaborative] interactions lies the potential for something wonderous – a dynamic
and unique creation that tells a story more powerfully and evocatively than any
individual could alone.”29 Further in the following chapters, we will discuss how
collaborations with designers is shown improve effectiveness of communication and
thus in evoking Rasa.
Judith A Gray in Dance Technology: Current applications and Future trends
says, “Art expands human conscience and sensitivity. Technology expands human
power.”30 She acknowledges that the fields of art and technology have coexisted and
that technology influences arts development. She mentions that “the history of
technology is punctuated with inventions… which have greatly influenced events of
our history. The arts on the other hand have sought to reflect and idealize the course
of that history.”

29

Jeremy Hopgood, Dance Production, 4.
Judith A Gray, Dance Technology (Reston, Va.: The American Alliance for Health, Physical education,
Recreation, and Dance, 1989).
12
30

This book edited by Gray, released in 1989 talks about technology used for
dance notation, body modelling, computer choreography, robotics, dance education,
capturing, analysis, and databases. She has compiled works of many authors like
Norman Badler, Margo Apostolos, Alice Trexler, Paula Dozzi, Dianna Petty, and
herself, that expand on those topics. The chapters titled Computer choreography,
Body modelling for dance, Toward a language for human development, The use of
motion detector in dance instruction and performance, A computerized methodology
using Laban movement analysis to determine movement profiles in dance, and
Computerized lighting design for dance, are of specific interest to understanding the
early role of technology and its relation to the performing body and the resulting
audience perception. The next chapter will expand on how “audience perception” is
comparable to the concept of Rasa.
Technology and its use in dance is not new. Robert Wechsler, founder and
director of Palindrome, a performance group and art organization, discusses ancient
uses of technology. He says, “Using human motion in performances to control
sounds (e.g. music) and images is as old as theatre itself. Ancient Greek theatres
employed elaborate mechanical stage devices to amplify the gestures of performers,
allowing them to portray gods with superhuman powers.” 31 Further we will read
about how technology has always existed in dance, even in Indian classical dance,
but how the recent rate of change in technology may be the reason it is perceived as
a threat to tradition.

31

Robert Wechsler, “Artistic Considerations in the Use of Motion Tracking with live performers: A practical
guide,” in Performance and Technology: Practices of Virtual Embodiment and Interactivity (Houndsmills,
Basingstoke, Hampshire: Palgrave Macmillan, 2006) 60.
13

Technology in the Indian context and resistance:
Shreelina Ghosh, an Indian classical dancer based in London, analyses if
technology is necessary and searches for its influence, if any, on ancient Indian
classical forms. She discusses opinions of veterans in the field of Indian classical
dance with respect to technology used for special effects on stage, digital
documentation, networking, propagation and promotion, online teaching and
learning, and memorizing. 32
She particularly emphasizes how these dance forms have survived effectively
for eons without the technological presence. “There are several effects that the
human body can show; we do not need technology so much . . . . Indian classical
dance contains a gamut of postures, gestures and expressions to represent visuals
on stage.”33
There is resistance from artists in the field like Ratikanta Mohapatra who feel
that stagecraft may be used to enhance effects of Rasa, but it takes away from the art
of creating that same effect with your body. “Technology discredits the meaningmaking potentials of the body,” he says.34
Yet it is interesting to note that ancient Indian dance scriptures like
Natyashastra and Abhinaya Darpana, explaining the fundamentals of the Indian
classical dance forms, have devoted sections to explaining the then technological

32

Shreelina Ghosh, "Modern Rendition of Ancient Arts: Negotiating Values in Traditional Odissi Dance."
Rupkatha Journal on Interdisciplinary Studies in Humanities. (October 27, 2013) 83,
http://rupkatha.com/traditional-odissi-dance/
33
Ghosh, “Modern Rendition,” 83.
34
Ghosh, “Modern Rendition,”82-83.
14

use35. These include the aesthetics of lamp lighting, meaning of different colors and
its impact on human perception, mechanical systems like pulley, orchestral
acoustics, and theatrical architecture -using depth to enhance audience reach.
What this confirms is that although technology may face resistance, it has
influenced the development of dance in its nascent years. Ranee Kumar, critic with
The Hindu newspaper opines that “The entry of electronic tools has transformed the
way classical arts have been taught, learnt and performed.” 36 As mentioned before,
the western influence has changed the Gurukul system of linear teaching, with the
use of technological aids like DVDs, online videos replacing teachers, encouraging
non-linear learning. The same article by Kumar in The Hindu also mentions how prerecorded

music,

electronic

drones

and

metronomes

have

changed

the

presentational tenor of Indian classical dance. It is not just a thought in the Indian
system, but western writers like Erin Brannigan also agree that “The nature of
dance performance has been irrevocably altered.”

37

Brannigan discusses how

restaging of dance in films, forms of cine-choreography, new techniques of
videography with close-ups, tracking shots, bird’s eye view, have changed dance
choreography. Indian arts have especially been influenced by the west as well as
their own exposure to rapid technological innovations.

35

Brian Cotterell and Johan Kamminga, Mechanics Of Pre-Industrial Technology: An Introduction To The
Mechanics Of Ancient And Traditional Material Culture (Cambridge: Cambridge University Press, 2000).
36
Kumar, "Technology.”
37
Erin Brannigan, “Introduction,” in Dancefilm: Choreography and the Moving Image (New York: Oxford
University Press, 2011) 3-8.
15

The advent of dance studios in place of Gurus, art management organizations
encouraging collaborations, cross cultural marriage of western 38 and Indian music39,
are some examples. Kumar comments about having to accept the use of technology
in the Indian classical field. He says, “Though resistance to change is the first
reaction, the inevitable ‘There Is No Alternative' factor comes into play.” 40
Experiments using technology and Indian classical dance:
Many upcoming and established Indian classical dance artists, including
Malavika Sarukkai, Aditi Mangaldas, Lakshmi Ramaswamy, Mythili Prakash,
Parvathi Ghantasala have incorporated video projections, soundscapes, and
specialized lighting in their productions. Some examples are Thari41 by Malavika
Sarukkai, Charishnu42, Timeless43, Inter_rupted44, and Now is45 by Aditi Mangaldas,
Avani – the river by Leela Samson. These examples indicate that technology may be
used “to create dynamic, challenging artworks that fused traditional elements of
dance, music and theatre with interactive digital media.” 46

38

Ivan Hewett, "Can Eastern and Western Music Ever Mix?" The Telegraph, October 03, 2014, accessed
April 15, 2018, https://www.telegraph.co.uk/culture/music/classicalmusic/11138263/Can-Eastern-andWestern-music-ever-mix.html.
39
Gudipoodi Srihari, "The Evolution of Fusion." The Hindu, October 09, 2016, accessed April 15, 2018,
http://www.thehindu.com/features/friday-review/music/The-evolution-of-fusion/article15293080.ece.
40
Kumar, "Technology.”
41
Book My Show “Thari - The Loom | Malavika Sarukkai Dance Show Promo,” YouTube Video, 2:45,
Posted September 2017, https://www.youtube.com/watch?v=fCoDfjfe55I
42
Gyandev Singh “Aditi Mangaldas Dance Company: Lighting Design,” YouTube Video, 5:58. Posted
December 2013, https://www.youtube.com/watch?v=jbszL6IM3P8
43
Aditi Mangaldas "Timeless official trailer - Aditi Mangaldas Dance Company - The Drishtikon Dance
Foundation,” YouTube Video, 2:49, Posted June 2013, https://www.youtube.com/watch?v=ZBRtI9_iNVM
44
IndiaUK17 "INTER_RUPTED Trailer | Aditi Mangaldas Dance Company,” YouTube Video, 3:08. Posted
August 2017, https://www.youtube.com/watch?v=5N1yktVsOa8
45
Aditi Mangaldas "Now Is official extended trailer - Aditi Mangaldas Dance Company - The Drishtikon
Dance Foundation,” YouTube Video, 5:10, Posted June 2013,
https://www.youtube.com/watch?v=MWWUFIZ_N0g
46
Mark Coniglio, “The importance of being interactive” New Visions in Performance: The Impact of Digital
Technologies, ed. Gavin Carver and Colin Beardon. (Lisse: Swets & Zeitlinger Publishers, 2004).
16

Characteristics of digital technology and performance:
Ideas in Hopgood’s work about the various technologies “shaping our
understanding of the environment,” “establishing time, space, style, and mood,”
“establishing character relations,” are similar to the catalytic actions mentioned in
the Natyashastra, necessary to evoke Rasa.
“The fusion of digitally manipulated video imagery with live performance
conjures a form of ‘synergetic alchemy’ to explore and evoke . . . conceptions of the
double, and the body,” says Steve Dixon. 47 In his concept of the digital double, he
talks about the use of technology to create a ‘double’ in the form of a reflection,
alter-ego, spiritual emanation, and manipulable mannequin. 48 After understanding
these concepts of Dixon in this chapter, we will further see how the words he uses
are very resonant to words used to describe the concept of Rasa.
In Digital Performance, A History of New media in Theatre, Dance,
Performance Art and Installations, Dixon distinguishes four types of digital
doubles,49 acknowledging that the boundaries between these categories are not
necessarily watertight. In a performance or an installation where the image of the
performer plays an active role in a digital environment, or where it is used as a
(technological) mirror, the double is considered as a ‘reflection’. As an example,
Dixon describes Dan Graham’s Present Continuous Past (1974), where the spectator
is confronted with time-delayed video recordings of the performer inside a cube
47
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lined with mirrors. Another example is Blast Theory’s 10 Backwards (1999), in
which the main character copies the actions of a video recording version of herself.
In the second category, the double functions as the performer’s ‘alter-ego’. Perhaps
the most relevant example is Chameleon’s 4: the Doors of Serenity (2002), in which
Dixon himself plays the role of a cyborg who has a discussion with two digital
Doppelgängers, both having distinct personalities. Digital doubles that are depicted
as more fluid shapes, often composed of clearly distinguishable particles, pixels,
lines, etc. are defined as doubles that function as a ‘spiritual emanation.’ This kind of
digital double occurs in Igloo’s Viking Shoppers (2000), where live video recordings
of the performers are converted into body-like shapes composed of computer
characters. Dixon also identifies the somewhat “magical floating in space” of the
projected video recordings of the performers in Troika Ranch’s The Chemical
Wedding of Christian Rosenkreuz (2001) as digital double functioning as spiritual
emanation. The fourth category, digital double as ‘manipulable mannequin’
concerns computer generated avatars. Such computer-controlled mannequins have
been used in theatre productions such as David Saltz’s Tempest (2000). In this
production, Ariel is played by a performer who is locked up in a cage on stage. The
movements of the performer are registered by a movement tracking suit that is
subsequently used to control the movements of a CGI of Ariel. In the same category,
Dixon also mentions Stelarc’s Prosthetic Head (2002), which is a virtual intelligent
copy of the artist’s head that speaks in response to questions typed by the exhibition
visitors. Dixon’s work on digital double is a strong foundation for exploring how
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technology can have a “personality” and thus affect the experience of Rasa. Many
authors like him also talk about technology having presence.
Challenges and opportunities in dance and digital technology:
Judith Gray mentions in The Evolution of Dance technology, that dance would
probably be least likely to change as rapidly as technology. 50 She categorizes dance
as a self-sufficient art that may appear non-technologically inclined. It is noted that
the relationships between dance and technology are debated in the field because, as
Brannigan says, dance has a “presence: the condition of dance being elusive,
corporeal, immediate expression.” 51 Because of this transient quality of dance, there
may be a separation in the fields. “The big question is whether there is an
unbridgeable division, even opposition, between the two arts (dance and
technology).”52
Susan Broadhurst elaborates on how technology need not be perfect for it to
successfully communicate to an audience. She says that humans are trained to make
relations between supposedly unrelated stimuli when presented in the same
context.
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Weschler agrees that “the human brain does considerable ‘image

processing’ to the [visual and auditory] signals.”54 Our brains are wired to make

50

Judith A Gray, Dance Technology
Brannigan, “Introduction” 3-8.
52
Steve Dixon, “Truth-Seeker’s Allowance: Digitising Artaud” in Performance and Technology: Practices of
Virtual Embodiment and Interactivity (Houndsmills, Basingstoke, Hampshire: Palgrave Macmillan, 2006)
24.
53
Susan Broadhurst, “Intelligence, Interaction, Reaction, and Performance” in Performance and
Technology: Practices of Virtual Embodiment and Interactivity (Houndsmills, Basingstoke, Hampshire:
Palgrave Macmillan, 2006) 142.
54
Robert Wechsler, “Artistic Considerations in the Use of Motion Tracking with live performers: A
practical guide” in Performance and Technology: Practices of Virtual Embodiment and Interactivity
(Houndsmills, Basingstoke, Hampshire: Palgrave Macmillan, 2006) 63.
19
51

connections between simultaneous and sequential activity presented in the same
context.55
Certain technological cues may serve as an effective counterpoint:
“Conditions that attempt to thwart our habitual patterns of perception.” 56 Thus,
technology can be used to create stimuli that suggest a context allowing the human
mind to make necessary connections thus actively involving the audience in the
process of decoding.
Works by Broadhurst and Wechsler argue that the brain will find meaning in
a setting that either supports or serves as a counterpoint to the other elements
presented,57 thus creating a performer-audience response loop. In the next chapter,
we will see how this response loop is an essential element in the process of evoking
Rasa.
Robert Wechsler encourages that, “we must think of interaction primarily as
a psychological phenomenon, rather than a technical one. Interactivity is simply the
instinctive back and forth of energy which occurs when animals come together to
speak, gesture, tough, or, in case of humans, create art.” 58
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In the following chapter, I discuss how the Indian classical dance
experiments using technology have potential to evoke Rasa and how it may be
related to ideas of dance perception presented by western authors like Steve Dixon.
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CHAPTER II: OBSERVATIONS:
Understanding Rasa and Technology
This chapter explores how many of the results of technology mentioned in
western writing relates directly to the Indian term Rasa. It also finds mentions of
what can be accepted as ‘technology’ in Indian treatises, practices and history of
Indian classical dance.
Many of the terms recurring in Jeromy Hopgood’s work like, mood, space,
style, theme, and environment, are aspects important to establish meaning in a
performance to evoke Rasa. Judith Gray’s idea that “art expands human conscience
and sensitivity” has a direct co-relation to the theory of Rasa.
Similar to Wechsler’s observation on ancient Greek theatre 59, ancient Indian
theatre and dance also used mechanical devices like pulley systems, directional
lighting using wood blocks and chiaroscuro lighting (treatment of high contract
between light and shade) to enhance character-specific motifs. This is mentioned in
chapter XXIII of the Natyashastra titled Nepathya.
Chapter XXVIII to XXXI of Natyashastra has detailed descriptions of the types
of instruments – tata (stringed), sushira (wind), ghana (chimes), avanaadha or
pushhkara (drums), and their positions in the theatre to enhance orchestral
acoustics.60
Natyashashtra, one of the Indian treatises on dance and drama also mentions
the norms of constructing different types of stages for presenting different
performing arts, its effects and limitations in chapter II called ‘Natyamandapa’
59
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(Dance stage).61 The architecture also designates a small space for the audience of
about 500 members.62 This can be compared to the small intimate performing
spaces we know today, unlike the vast, open, hillside semi-circles of classical Greece.
The proximity of the audience to the performer and the relatively small number of
audience per show, meant that the actors’ expressions could be much subtler, much
more nuanced, and intricate than would have been practical for the performers of
ancient Athens. The lighting systems in India were sunlight, moonlight, brass oil
lamps, and metal torches63, enhanced by the reflective surfaces in the architecture
that used black granite and white marble, mirror and glass chandeliers, and smoke
from incense sticks and Sambrani64. The predominant fabric for costume was Indian
Kanchipuram silk65, which is reflective, multicolored, and vibrant.
Thus, the technology of the lighting systems available then, the stage craft
and aesthetics have chiseled the characteristics of the artform giving it its specific
vocabulary of eye, neck, brow movements and facial expressions.
Much like the ballet tutu, costumes in the Indian setting have also evolved
over time to support the changes in the dancing technique and vice versa. I am
considering costume a technology because it has a specific supporting role such as,
serving as a projection surface, or a blank canvas for lighting,
61
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Music has also evolved over time. Kumar’s article in The Hindu66 commented
on its effect on performance tenor. While recorded music and electronic
metronomes can take away the human element and emotion, pre-recorded music
can be intricately layered and interesting due to the post-processing effects. Music
on an iPad or phone has made travelling easier encouraging global exchanges in
dance knowledge, but on the other hand, it might have taken away the spontaneity
of a live orchestra that was fundamental to Indian classical dances.
The influence of western music dates back to early 19 th century, when dance
and music scholars like Balaswami Dikshitar, Vadivelu of the Tanjore Quartette, and
Krishna Bhagavatar brought the violin and used it in Carnatic music 67. It has been an
integral part of it since then and has shaped the notes and effects for south Indian
music for dance over the last two centuries.68 The use of western instruments in
Indian music for dance has increased its global popularity. Even the basic
combination of north and south Indian music (Hindustani and Carnatic) has aided in
making music more contextual, expanding the themes the performer could
successfully portray. Increasingly, traditional Indian classical dances are being
presented for fusion music thus altering the tenor of some performances.
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These discussions about past and current impacts of technology on Indian
classical dance helps us understand how the presentation of the artform has been
influenced. The tenor of a performance, the psychological perception of certain
colors and music, its cultural contexts, the presence or absence of live artists, the
advent of virtual Gurus have all impacted the cyclical process of Rasa by adding,
removing, or replacing causational elements.
One of the main challenges in tracking these influences of technology on the
dance technique and presentation, is the resistance among some traditional Indian
classical dance practitioners. Although, we have seen that technology has always
influenced dance, its effects may have been covert and slow. In recent years,
technology has advanced rapidly and its effects on the dance field may have led to
people perceiving it as an attack on traditional dance.
Both technology and Indian classical dance have influential characteristics,
thus posing the question of what takes precedence in a performance. It is difficult to
exploit the uses of technology to enhance Indian classical dance presentation, while
retaining the aesthetic value of the ancient and culturally rooted art form, without
diminishing the importance of either fields in its role to evoke Rasa. This, we saw, is
a common thread of thought among Indian classical dance practitioners like
Mohapatra and Ghosh who feel that “Technology discredits the meaning-making
potentials of the body.”69
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Steve Dixon’s concepts of digital double, especially when the double is
considered a ‘reflection’70 is an apparent and very effective application of digital
technology and projection to enhance Indian classical dance and its nuances. Use of
projection with live camera can enhance intricate expressions, now that most
performances are on large proscenium stages and not intimate spaces for which the
dance was designed. Projections of text translating foreign languages used in a song
accompanying a dance, or a summary of the theme, could also help bridge the
performer-audience gap when a dance is presented in a global setting. These
elements of technology will aid in understanding, which is a precursor to
experiencing Rasa.
Technology should not be incorporated as a shortcut to replace detailed
choreography or skilled dancing. It is viable to ask then - Are the dance forms
themselves being diluted when using technological aids? Does the use of technology
pass on the burden of artistic communication to the technical artists? Will the use to
technology distract audience attention and prove detrimental to the process of
evoking Rasa? These are complex questions, some of which are addressed in the
process of my research. Yet, it is valid for now to say that simple but effective
technological additions would help create a unified feeling, setting an environment
fit to evoke Rasa.
Although Rasa is a universal feeling, the definitions are ambiguous, due to its
language-specific meaning. While we saw in the review of literature that there are
many versions of explanations to the term, ideally Rasa is a confluence of all the
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meanings we have come across from the Introduction chapter. Natyashastra itself
speaks of Rasa in vague, cryptic, or paradoxical ways.71 The idea has been
transferred through word of mouth in a Guru-Sishya tradition but is often left
undefined, expected to be understood.72 The closest term this author could find is
Duende, which has Spanish roots and is adopted to refer to the “spirit of art or [the]
power art has to deeply move a person.”73
Emotion, in Bharata’s language, is Bhaava, not Rasa.74 Theatrical artistry, in
Natyashastra, is explained as the skillful combination of movement, voice, and
emotional expression as an integrated, unified whole. An audience member
experiences the activity on stage, including the emotions expressed, and their
“sensitivity” to the subject evokes a state of mind that Bharata terms as Rasa.75 This
aesthetic state of mind accompanies an audience member’s experience of theatrical
art combined with the conscious reflection of his or her experience of that art. When
experiencing Rasa, a person stands apart from his or her self enough to regard
themselves as part of the whole phenomenon of the theatrical event. This “metaself” contemplates the combination of color in the play’s costuming, the elegance of
the actors’ movements, the complimentary tones of the musical accompaniment, the
emotional suggestions of the story, and his or her own feelings as aesthetic elements
coordinated within a single, unified moment. The audience member’s self becomes
a part of the theatrical performance, to be savored by the performer and other
71
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audience members along with the play. The performer witnesses the physiological
response of the audience, if any, and allows themselves to be affected by it during
the presentation. And so, the cycle of elevated consciousness continues until it is
mutually resolved at a moment that feels right.
Although the term Rasa sounds complex and highly specific to effectively
translate, the goal of a successful performance is to experience it. 76 It is difficult to
analyze if a performance was successful in evoking Rasa, unless there is a physical
manifestation of it, like tears or standing ovation, or a feedback is given. It is also
challenging to achieve Rasa if the context and vocabulary is not understood or if the
audience recognizes dance as mere superfluous entertainment.
There are advantages to be able to combine technological abilities and
traditional Indian classical dance technique. Steve Dixon, in his concept of the Digital
Double, explains the effects a digital presence can have. Apart from ‘reflection’,
technology can also be used as ‘alter-ego’, ‘spiritual emanation’ and ‘manipulable
mannequin.’77 To establish continuity, projections or voice overs can fill gaps in the
storyline, especially if the dance production is based on a large piece of work, epic,
or concept. As manipulable mannequins, it can reduce redundant movements on
stage so that the most important aspects remain the focus. Thus, the work of
progressing the plot can be shared between the dancer and designers.
In a collaborative work, ideas can also be presented as a counterpoint. This is
close to what Dixon describes as the double serving the role of alter-ego. The
combined meaning in such presentations provides multiple layers for the audience
76
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to decode. For example, in War by any other name, I was reacting to the paintings
projected on the screen representing World War as if they had a personality that
was tormenting me – the survivor.
Technology and dance can also provide parallel metaphors to convey the
same idea. For example, in my thesis production, the ‘refugee’ section represented
the inner emotions of a refugee as ‘being caught in a hurricane’, with soundscapes of
thunderstorms, in a turquoise textured pool of light, with the image of a tornado
projected on three screens. The multiple media would reinforce the same idea of
being ‘engulfed’ but from a different perspective.
Technology can also be used in complex meaning-driven scenarios to
enhance Rasa. As Hopgood says, collaborations can lead to “dynamic creations” that
are more “powerful” and “evocative” than either dance or technology by itself. He
says that, “it is very important to establish a relationship of trust.” 78 In
contemporary choreographer Akram Khan’s words, “Collaborators are there to
enhance, provide, react, and create with.”79
It is important to not use technology to replace the choreographic process.
Borrowing Maaike Bleeker’s ideas from Transmission in Motion, in most cases,
technology-based projects are motivated by “concrete needs with perceived
potential of a technological medium to fulfill those needs.” 80
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In Chad Michael Hall’s words, “Do we still have a show if all technology
fails?”81 Both technology and dance should be able to stand on its own merit to
create an equal, engaging, and immersive experience. For a successful
interdisciplinary work, the choreographer and performer should have the technical
and experiential skill level to not be overpowered by technology. Weak performing
abilities or oversimplified choreographies would make the use of technology look
frivolous.
It is also important that the technology or the dance are both results of
collaboration and are not mere afterthoughts. If the process is not coordinated and
inspired by the other elements, the result may be unsatisfactory.
The integrity of each discipline involved should be maintained. When any
one aspect starts influencing more than the other, artistic sensitivity is lost and the
production may look more like a badly constructed fusion instead of an artistic
collaboration. “Mutual respect, trust, admiration, and malleability are important.
Collaborations occur when research questions match, driving the individual and
collective need to create.82
The next chapter will discuss productions where technology has been used in
conjunction with dance and if it evokes the transient yet deep experience of Rasa,
even if it is identified as ‘dance perception83’ by many scholars and critics.
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CHAPTER III: PERFORMANCE CASE STUDIES
Of the following case studies, Mara is a Bharatanatyam ensemble
presentation, Chotto Desh is a contemporary modern solo influenced by Kathak, SHE
is a physical theatre production, and Pixels and Peacocks is a solo that I
choreographed and presented. The reason I chose this variety is because
Natyashastra is a treatise on dramatology. The word Natyam encompasses dance,
acting, stage craft, singing, poetry and literature put together, with no boundaries
between them. An Indian classical ‘dance’ artist is thus expected to be
knowledgeable in all these aspects and can incorporate them in a performance. 84
Similarly, Abhinayadarpana, is translated as an “exploration of expression,”85
unrestricted by the current day genres.
I have tried to analyze how each of these productions were successful in
incorporating technology and how it affected audience response – the physical
manifestation of Rasa. I also analyze what worked and what could have been better
in each to contribute to the process of evoking Rasa.
Mara – a production by Mythili Prakash
Mara is a group production choreographed by Mythili Prakash, a
Bharatanatyam dancer. The version I witnessed was presented in The Ford Theatre,
Los Angeles on July 29, 2016. Mythili Prakash herself dances in the role of the lead
character.
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Mara brings to life the diabolical character from Buddhist lore. It is an
exploration of the human mind and its intricacies. Mara is a demon who infamously
attempted to entice Buddha and continues to distract humans from discovering
what lies beyond worldly pleasures. Mara represents the roadblock in the pursuit of
true inner freedom.86
I witnessed the program in person and my observations are based on that. I
also refer to some promotional videos of the event.87
The live music by Aditya Prakash, her brother, was a mix of Indian ragas,
brass band jazz, modern funk, and global rhythms. This made the music more
relatable to the western audience. Many cheered and clapped along when the Jazz
drums played the crescendo. There was also use of Bollywood film music that was
popular with the non-dance Indian diaspora.
Mara premiered and had been staged only in Ford Amphitheatre, Los Angeles
due to its reliance on experimental staging.88 It also extensively uses multimedia
projection designed by Kate Johnson. The two levels of the stage were effectively
used with the “enlightened” characters ascending to the higher level. This might
have been a strong visual cue for the audience to follow the mental and spiritual
progress of the characters.
The production attempted to combine eastern philosophy, aesthetics of
Indian classical dance and music, with western stagecraft and jazz music.
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My discussion in this section will focus on the effectiveness and limitations of
the projection aspect and its relation to enhancing the understanding of the style
and audience relatability. The projections were mostly multiplying the dancer on
stage, to depict largeness or uncontrolled energy. The multiplication was prerecorded and not replicating the dancer on stage. The other role that it played was
that of being a digital double moving back and forth between what Steve Dixon
terms as a reflection and an alter-ego. Although dressed in a different colored
costume, the digital double imitated the dancer on stage, as a pre-recorded
reflection. These elements were not radically innovative because while the digital
double was at the least powerful in capturing audience attention, the multiplied
version felt overdone and confusing. People in the audience looked distracted,
foreigners were asking for clarifications to Indian-looking people. The multiplied
reflection technique was repeated four times in a one-hour show.
The dancer instead could have been projected live on the screen, forming a
double serving as manipulable mannequin, increasing the reach of expressions that
are otherwise lost in a large stage like that. As discussed in the previous chapter,
this could have helped enhance the subtleties of the expressions.
Another way in which the projection was used was to interact with the
dancer, where the pre-recorded image in the video controlled and triggered the
movements of the dancer on stage. This was a more effective use of double as alterego compared to the previous instance because the double served a purpose beyond
just capturing audience attention. Observing the audience reaction filled with
affirmations and applause, one may infer that they enjoyed that section. It would
33

have been much more difficult to convey a Buddhist thought of one’s inner
negativity being personified and overpowering one’s actions without the use of that
projection. This was the most effective use of projection in that show as it gave equal
responsibility to the projection designer and the dancer, instead of using it for the
sake of using technology.89 There was also a shadow theatre section which used
backlight and a white screen to take away the human element of the face, similar to
Dixon’s double functioning as spiritual emanation. This application of lighting
technique was balanced and meaningful because it enhanced the plot and flattened
the otherwise multidimensional movement vocabulary. The audience could focus on
decoding the two-dimensional movement and add their interpretations to it.
Audience members who were commenting after the program seemed to have their
own personal response to it.
So, I observed that while some uses of technology were distracting the
audience, others were effective in conveying a foreign subject to a western audience.
The overall reaction indicated that there were moments when the audience
members were affected experiencing Rasa.
Chotto Desh – choreographed by Akram Khan90
This solo evening length work is a shorter version of the original production
Desh, choreographed by Akram Khan and danced by Nicolas Ricchini and Dennis
Alamanos alternatively. The version referred to in this discussion was presented at
the Irvine Barclay Theatre on 27th October 2016. Translated from Bengali, the title
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Mythili Prakash, “MARA 2017 Mythili and Aditya Prakash,” YouTube video, 2:07, Posted January 2017,
https://www.youtube.com/watch?v=wluVHISKbrI
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All factual information like names and titles are taken from the program brochure.
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means, ‘small homeland’. It is an autobiographical work choreographed by Akram
Khan, born in London to Bangladeshi parents, looking back at his mixed origins and
the diverse influences of his upbringing. The material was brought to life combining
astonishing physical skill and enchanting theatrical magic. 91
Chotto Desh is directed by Sue Buckmaster, who specializes in devising work
for children. In the central section, a fable is shared about a boy’s journey through
the rain forest in pursuit of honey. There was delightful integration of live action
and the projection of gorgeous line drawings.92 I was transported by the unique use
of front projection on a net scrim and the dancer behind it who was interacting with
the elements. The placement of the dancer farther from the audience with a barrier
created by the projection layer, gave the feeling that the dancer was in an ethereal
world removed from the viewers.93 This established that this section belonged in
the distant past. It also helped in perceiving the drawings as being threedimensional. It served as an effective use of counterpoint, as the story was about
“simple childhood”, but the projections were the only “complicated” aspect of the
evening’s presentation.
While that was the only digital technology used, it was very effective in the
short piece. The other impressive section of the production used stage props and
physics. A personalized version of the Ames illusion was incorporated using a very
large and a very tiny chair, both on wheels, that the dancer moved around. Ames
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Brian Seibert, "Review: Capturing Childhood's Wonder in Dance and Mime." The New York Times,
November 07, 2016, accessed February 05, 2018,
https://www.nytimes.com/2016/11/08/arts/dance/akram-khan-chotto-desh-new-victory-theaterreview.html.
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Seibert, “Capturing Childhood's."
93
Akram Khan Company,“Chotto Desh / Akram Khan Company – trailer,” YouTube video, 2:25, Posted
October 2015, https://www.youtube.com/watch?v=kENBz2xbIEU
35

illusion is an experiment in 1934, when ophthalmologist Adelbert Ames, Jr. devised
a room that challenged the boundaries of human perception using perspective lines
and scale. 94 In short, it proved that the size of an object is perceived based on the
size of what was placed next to it.
I preferred the explorations and the design in the full-length version, Desh. In
Chotto Desh, the simplistic representation of complex thought processes, dilemmas,
and opinions seemed diluted in comparison. The smaller work, both in time and
complexity, Chotto Desh was meant to be an adaptation for children95 and justifies
the oversimplification. The elements of shadow dance, extensive lighting and set
drapes used in Desh were not carried into this version. 96
Overall, being able to understand both modern dance and Kathak, which
were used in this production, I felt that it was primarily mere athleticism and
intriguing technological use in the production that made a lasting impact. Most of
the informal audience discussion after the show was centered around the “awe
factor” of the digital technology that was used. There was a lot of deviation from the
subject matter which was not justified, despite the story being a non-linear
narrative. Although the projections, theatrics and athleticism were impressive, I was
not personally sure, how necessary it was to the theme. The skill of the performer
did not add value to the story. The production itself would remain etched in memory
only due to the surreal visual design by Tim Yip, animation by Yeast Culture, and
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December 2011, https://www.youtube.com/watch?v=59MsDSChSvM
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lighting design by Guy Hoare.97 Chotto Desh is a good example of how technology
can invoke Rasa but can also easily overpower the dancer.
SHE – by Counterbalance Theatre98
Using projection, movement, and dialogue, SHE was set in an immersive
technological environment. This was one of the few productions I have seen, where
lighting, projection, music, and skilled on-stage performance were well balanced.
Hence, it served as an ideal example of how technology can invoke Rasa.
It was based on the novel by the same name authored by Michelle Latiolais
and adapted for the genre of physical theatre by Director Annie Loui. The
production sponsored by Illuminations and Institute of 21C creativity was
presented at UCI’s xMPL theatre from 25th to 27th January 2018. It used eight
performers, most of whom played multiple characters, the architecture, and vehicles
in the story. To represent the adrenalized viewpoint of the protagonist placed in Los
Angeles, a seemingly boundless metropolis; the use of projections from four
directions covering every inch of space, including the costumes of the actors was
effective. It resonated the claustrophobic state of mind of the protagonist as well as
the place where she was situated. The literally overflowing audience, seated on the
risers, the floor, and almost on the stage added to the Rasa similar to the feeling of
being in crowded Los Angeles.
The scenic design by Tessa Bookwalter, and lighting and projection design by
Morgan Embry was the heartline of the storytelling process. The slow-motion video,
the textures used, the blurred images of metro traffic, the crisp images of the bakery
97
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Akram Khan Company, “Chotto Desh Trailer”
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and other shops, appeared intentional and impactful. It played the role of setting the
scene, transporting the viewer in timeline, establishing context, and providing
scenery.
The actors were extremely skilled, which, in my opinion, helped the audience
to stay focused on the subject. The musical cues were seamless and played the role
of a good background score. It set the mood, served as counterpoint, and as a
leitmotif.
The use of technology was very vital, and obvious to the success of the piece;
but at the same time, it was not glaring, invasive, or overpowering. SHE is a good
example of how a well-balanced collaboration can help the audience understand,
relate, respond, and react to a story set in a culture specific context.
On the other hand, the costumes could have been more cohesive with the set
design and projection. Especially considering that there were multiple occasions
where the costumes were used as projection surfaces. Although it was not
completely detrimental, the lack of cohesiveness or intent crept through at times. It
was sometimes distracting and an underwhelming aspect of the production. SHE
also serves as a good example of translating something from the world of words to
the stage. Loui in her director’s notes points out that “Novels have the benefit of
internal monologues, full of reflection, memories, and poignancy; while the physical
theatre genre is by contrast episodic and active.” This makes SHE both
interdisciplinary as well as a transdisciplinary project that efficiently bridged the
gap and let the audience understand the characters’ mind voice.
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The overwhelming audience response, gasps of shock, laughter, and the
standing ovation suggested that the production was very emotionally moving. This
proves that technology, when used effectively; can convey meaning, play the role of
a partner, and enhance the effectiveness of an immersive experience.
Pixels n Peacocks (Dancing in the Tech)
This was an experimental media project in association with Prof. John
Crawford that I choreographed and presented at the Experimental Media
Performance Lab (xMPL) at UCI, produced by the Institute of 21 st Century Creativity
in February 2017. This was my first experiment with interactive technology at a
collegiate level. Although I have used pre-recorded video projections before, using
real-time technology was novel for me. The process was interesting, yet a
challenging one.
Apart from the fact that I wanted a light hearted simple theme that was
culturally universal, relatable to a dance educated student and faculty population, I
also wanted to explore the idea of technology and dance presenting metaphors to
reinforce the same idea. Hence the title, Pixels n Peacocks, both enriched with colors,
made of tiny structures seen when zoomed, both could be sustained or quick,
flowing, or jagged, and lastly, both are eye-catching. Visually, this is a vivid example
and exploitation of Steve Dixon’s ideas of digital double as self emanation and
manipulable mannequin combined. Just like computer pixels, the plumage of the
male peafowl – the peacock, is made up of millions of tiny feathers. Just like the trail
of a peacock, the images on screen could leave a trail using time delay. This
relationship in ideas should have established a cohesive space to experience Rasa.
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The music was an original composition by Sukhi that used synthesizers and
digital effects of reverberation in Indian classical music. The opening had to sound
powerful as the aim was to capture the audience attention in the very first second.
On the day of the show, this was enhanced by a small delay in the setting up of all
technological aspects, which led to heightened anticipation among the audience.
Experiencing the lighting from the perspective of the performer was a
comfortable feeling. One could be sure that every positive feature of the dance was
highlighted. Working with Morgan Embry was thus a pleasurable experience as she
knows how to make a dancer look ethereal on stage. The lights had to be only in the
frontal part of the space to keep the projection screens dark enough and the use of
side lights in alternating temperatures was exciting to catch while dancing. The
different lighting temperatures gave the “peacock” on stage two environments to
explore, the cool one was used for physical dance like a Divertissement and the
warm one was used for the expressional section.
The projection served a combined function of projecting a distorted reality of
the dancer in real time. The (Microsoft) Kinect cameras located in the front and back
tracked “human” forms (anything with a body, head, and four limbs). This was so
interesting to play with, as it did not recognize a dance pose but once it recognized
you (which could change each time), it followed your movement, until you were out
of its range. This presented unique patterns on the stage and the screen. To be or
not to be in the camera’s vision was the question of choice. The decision was in the
hands of the dancer-choreographer (me) and the technical artist, John Crawford.

40

This improvisational element meant that every time a new audience witnessed the
dance, their experience would change.
The image processing made the image look surreal. The viewers would know
that it stems out of the dancer’s movements, but it was not a replica of the real
person. To paraphrase Prof. Crawford, affordable technology may not be able to
create the perfect human replica, but that is not always a drawback. The uniqueness
of technology to distort images is an easy tool for abstraction. Dixon writes that “it
creates a whole new kind of vanity - a technological vanity where we are inclined to
see what we look like as pixelated versions of ourselves projected on a screen.” 99 I
agree that the distorted version of me was an opportunity presented by the
limitation of the digital technology that we converted to our advantage. This
abstraction and pixelation inspired me. It reminded me of water droplets covering
an image, like looking at the world through a glass covered in raindrops. Similar to
the French impressionist paintings, human perception could fill in the gaps to create
meaning. It also helped view the dance and the projections as a unified interactive
whole.
There were moments when my physical body would enter the virtual space,
modified by the software. The timing of these morphing images in turn inspired the
rhythmic section of choreography. The Abhinaya section was a three-fold approach.
I simultaneously lived in three worlds, the emotionless 2D world of pixels, modified
to represent the surreal, the expressive 3D world of the dancer which was lit to feel
ethereal, and the evocative trans dimensional world of interacting with the audience
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Dixon and Smith, Digital Performance.
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that was very real! The audience I believe experienced moments of Rasa when they
appeared focused and responded to me entering and leaving these three spaces with
acknowledging nods, and laughter.
This was the first project that led me down this path of exploring technology
as a tool to bridge gaps in understanding of movement and to reinforce meaning in a
culturally removed context. This experiment was successful in the opinions of the
audience who responded with affirmations to the multiple layers of dancer and
digital technology. Some of their feedback conveyed that the additional layer of
projection and lighting technology helped them understand the Indian classical
dance motifs and gestures used in my Bharatanatyam performance. They also
enjoyed the interactive element and encouraged me to explore it further in the
future.
Studying these cases of using technology in concerts and witnessing the
works of Indian classical choreographers Leela Samson, Aditi Mangaldas, Malavika
Sarukkai, using technology100, reinforced my informed belief that Rasa, the integral
element of Indian classical dance, can be evoked effectively in performances that
integrate and embrace technology. Technology can help contextualize, convey
meaning, enhance effectiveness when used appropriately. This positive feedback to
the use of technology in Indian classical dance and the fact that it had made it
relatable and enjoyable to the audience served as the trigger to my thesis research
and an evening length production titled ‘War by any other name…’

100

Refer to review of literature – ‘Experiments using technology and Indian classical dance’ for the names
and links of their productions.
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CHAPTER IV: ANALYSIS OF THE STUDY AND FURTHER
RECOMMENDATIONS
Technologies like projection, lighting, costume, and sound effects are highly
effective in capturing audience attention. They enable so many fascinating eyecatching effects like visual and aural illusions, layering of subliminal messages,
reinforcing themes, etc.
Basic ‘technological’ elements of Indian classical dance, like the bells worn on
the feet for better sound or the pleated fan in a traditional costume, play an
important role in the aesthetics of choreography but noticing them is not the final
goal of Indian classical dance. Unfortunately because decoding a traditional dance
style is easier for people with a specific knowledge base, these outlining
technologies are the first, and sometimes the only aspect noticed by people outside
of the Indian classical dance field.
Audiences find lighting and projections as being fascinating and ‘cool’.
Feedbacks after performances like Mara and Chotto Desh indicate that productions
using technology often leave the audience dazzled and impressed by it. But the
question remains, how do you make the audience respond to the production in its
entirety? What will make the them view the technological aspects, choreography,
and performance as unified elements that evoke Rasa instead of competing for
exclusive attention?
While technology has developed constantly and retained a strong
personality, Indian classical dance still needs to evolve and embrace newer
approaches. For this, it is vital that the quality of the dance form is not compromised
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in the process of contemporizing it. The biggest current and future challenge I notice
in the field is in interconnecting technology and ancient disciplines like Indian
classical dance, while retaining the excellence in the individual aspects of
choreography, performance, and design.
Classics are considered timeless – they transcend time and space. Centuries,
continents, and entire lifestyles may separate the audience of a classic from its
maker, but the effect is usually universal adoration. Italo Calvino says, “A classic is
that which has never finished what it had to say.” But are they really timeless.
But Mark Twain points out that, “A classic is a book that people praise but
don’t read.” In my opinion, the state of Indian classical dance is similar. Audiences
acknowledge its history, practitioners bask in its glory, researchers appreciate its
depth and details. But if it continues to go in the same direction, it may soon become
a museum art, appreciated only by a few, out of everyday practice. The dwindling
number of young audience attending Indian classical dance performances is an
indication.101
Indian classical dance productions have found solace in the past. A lot of the
themes presented are so removed from current society, that it is extremely difficult,
if not impossible to relate to them today. When as an audience, relatability and
understanding is challenging, evoking Rasa is quite difficult. Topics surrounding
epics, mythologies, religion, and the devadasi system102 are in the ancient past and
101

Geeta Chandran, "Audiences For Classical Dance Form Like Bharatanatyam Have Dwindled", Life And
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mean nothing to the current generation, surrounded by their own problems. This
distancing of topics from the present generation of audience, makes the art form
unrelatable.
Jwala translated to ‘fire’ are examples of productions that recycle old
material. They may sound innovative but are simply interesting ways to title
productions so that old choreographies can falsely appear fresh. To explain in detail,
this production by Mythili Prakash used pre-existing compositions that had lyrics
referring to some aspect of fire and tried to connect it to the fire within us, with no
change in the traditional repertoire. While it was a marketing success at gathering a
huge crowd, the excitement quickly dwindled when people noticed a lack of fresh
air.
I am traditional myself in many ways, and I am not asking people to throw
away tradition completely. Rather, there is no point living in past glory. Rukmini
Devi Arundale, like Balanchine and Martha Graham in the west, revolutionized
Indian classical dance. But what are we doing to take it further? How can we
continue to keep the dance form progressing and achieving its original goal of
creating Rasa? Embracing current and emerging technology may be the answer.
Performative technology, we have seen, can bridge gaps in perception and
can be used in various ways to refresh content and evoke oneness between audience
danced about the Gods, the rulers, people, political and socio-economic issues. The Devadasis were highly
educated, erudite individuals knowledgeable in the Vedic scriptures and Shastras, texts that detailed
politics, economics, mathematics, warfare, psychology and of course art and theatre. They served as
advisors in the royal court. It was a strong system of artistic and scientific training until it was tainted
during the Colonial invasion. The British and East India Company did not understand the culture. They
banished the kingdoms and replaced them with Zamindars or landlords who were Indians loyal to the
British. These Zamindars funded by the British had new found wealth and no respect for the arts. The
Devadasis were an easy target they used as slaves and prostitutes, thus tainting the system.
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and performer. While there are some who heavily rely on technology to gain
popularity before they can master the nuances of Indian classical dance 103, there are
others like Ratikanta Mohapatra104, adept in traditional choreography, who reject
the use of technology completely. This scenario of extremist views is proving
detrimental to the field. It is important for the progression of the field that timetested values and methodologies of Indian classical dance is combined with the
strengths of current day technology. I believe that Indian classical dance is like a
flowing river, with its origins in the ancient springs. Technology is relatable, more
accessible and if used carefully, keeping in mind that traditional practices are not
appropriated or made to look frivilous, it can serve as a catalyst to make Indian
classical dance accessible to current day audience.
Western theatre has used performance technologies effectively and authors
have written about its effects on “enhancing mood,” “shaping the environment,”
“expanding human consciousness,” “conjuring synthetic alchemy,” etc. 105 We
understand that these concepts are comparable to the term Rasa. So, would Indian
classical dance not benefit from collaborations with performative technologies to
evoke Rasa?
When universal content is projected to support a culturally specific
traditional mime gesture, dances can be more effective in a global setting. Auditory
103
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cues can support facial expressions to enhance effectiveness of reading them.
Costumes can be simplified to demystify the body. Lighting can help solo dance
forms, convey complex multicharacter dramas, by indicating space, time, and
character change. Projections of digital doubles or other visual imagery can also be
used more effective than just a plain backdrop or a replica of the dancer. Many of
these support systems are not yet used effectively by a majority of Indian classical
dancers.
‘WAR by any other name…’ – my thesis concert:
As part of my thesis research, I presented an evening length thesis
production titled “War by any other name…” to demonstrate the use of performance
technology with Indian classical dance with a goal to evoke Rasa. This production
used lighting design and projections on a set design that helped a solo performer
(me) to tell the story of many characters through the ages. The theme was centered
around war through the ages, from ancient Indian warfare, the pride in it, the results
of the World Wars, to current day terrorism and gun violence. It ends with the hope
and the power of peace. The theme is contemporary, but every movement used in
the

choreography

had

a

reference

point

in

the

Natyashastra

or

the

Abhinayadarpana. It is interesting that when one consults the treatises, there is a lot
of freedom in the text to interpret the uses of the structural guidelines they provide.
The production was presented for three evenings in UCI’s xMPL theatres,
which is a Blackbox, customized for this show. Bruce Warner is the technical
director of the theatre, lighting and projection design was by my collaborator
Morgan Embry, poetry was written by Janani Venkateswaran, Vasanti S Pillai and
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Pavana Reddy, and music was composed by various Indian classical and
contemporary composers.
The scenes were set by introducing the topics through short passages or
proverbs in English for the audience to read. Lighting and projections were based on
artworks, paintings, and looped videos. The idea was to trigger associative
memory106 in audience’s mind, beyond using projections to set the background.
For example, paintings from the World War period were used during a
section from a soldier’s point of view. This was indicative of the atrocities and
cruelty of that time. Using pools of lighting to revisit happy memories of the past
after a family’s loss, was another example.
The lighting and projections helped in setting the context of each section, but
they were abstracted so that without the dance, they would not look filmlike. Also,
the dance was created in conjunction with the design elements, so removed from
that setting, the dance would not have the same meaning. And that I believe is an
indication of a good collaboration.
I believe that technology need not be complex and expensive to support the
ideology. Simple technology, when used effectively can also contribute to enhancing
Rasa. It is important that young practitioners research more both in the field of
technology and Indian classical dance. The more they know about the ‘rules’ and the
more they understand its boundaries, the easier it will be to push them. Stepping
outside personal comfort zone, embracing collaborative spirit, reaching out to
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Hippocampus,” Psychological Science Agenda - American Psychological Association, February
2005, https://doi.org/10.1037/e400222005-005.
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technology artists sharing similar goals is the way forward for Indian classical dance
to relate to today’s audiences.
By focusing on enhancing the strengths of the individual fields and refraining
from oversimplify the elements or the vocabulary, the higher goal of evoking Rasa
can be achieved more effectively, even with smaller budgets. Technology is
especially useful to rejuvenate the relevance and relatability of Indian classical
dance in a current global setting.
In future iterations of this concert, I plan to expand my horizons by using
certain aspects of computer interactivity like Kinect and games which were not
implemented this time due to lack of feasibility. I have been looking at other theatre
options where this production can be presented. With a few iterations, I am sure a
lot of what I have suggested can be achieved using the expertise of my team.
Talking about taking this further, a big challenge is funding and resources.
For the thesis production, the theatre, some of the assisting crew, and partial
logistics were funded by the scholarship I received through the ‘Seed Project’
sponsored by the Institute of 21st Century Creativity and the Claire Trevor School of
the Arts. When taking this outside, an upcoming choreographer like myself may not
be able to afford to stage a technology heavy production.
Availability of affordable technology is a major restricting factor. While many
older practitioners are averse to technology, younger ones like me cannot
experiment due to lack of funds. I aim to overcome this challenge starting with small
collaborative initiatives. I hope that with continued effort, I can contribute positively
to the field of Indian classical dance using technology.
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CONCLUSION
The thesis primarily discussed writings in the western performance field on
technology and its uses in the performing arts. It then compared the effects of
performance technology mentioned by the western authors to the concept of Rasa.
Finding materials published by Indian dance or theatre scholars was challenging.
Hence, the benefits and resistance to technology in the Indian system was presented
drawing parallels from western writings.
It was interesting to find many mentions of technology in the ancient Indian
scriptures like Natyashastra and Abhinayadarpana. It all depends on how we define
‘technology’. The use of lighting, costume, and sets have already been contributing
to the development of Indian classical dance to enhance its effect on audience to
experience Rasa. The case studies on Mara, Chotto Desh, and SHE are great examples
to understand what works in a dance and technology collaboration, things to be
explored and mistakes to be avoided. They point out the clichés in the field and the
drawbacks of either technology or the dance overpowering the rest of the elements.
Experimenting with works like Pixels n Peacocks was important as it inspired me to
study the influence of digital technology on the experience of Rasa.
To further the field of Indian classical dance, it is important to recognize the
highlights of the art, the nuances and strengths while also realizing where the field
became stagnant. It is important to embrace and utilize the technological support
that modern inventions and engineering have given us. Young artists in the Indian
classical dance field have taken up collaborations with technology successfully. But
there is not enough support from the established community. This may create
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works that appropriate Indian classical dance. Ill-informed fusions in the name of
collaborations pose the danger of poor quality dance becoming popular and
widespread.
But to bridge the gap created by unique cultures and historical data, veterans
in the field of Indian classical dance should support and guide young artists who
wish to experiment with technology. This will retain the integrity of the art while
making it more relatable, thus reviving its purpose of creating Rasa.
I plan to create more productions in the future that use collaborations with
performative technology. I also intend to work with high schools, dance schools and
dance associations to encourage balanced collaborations with performative
technology and to discuss its role in evoking Rasa. I have a few workshops and
residencies lined up that will help me share my experience regarding the influence
of technology in my works. Hopefully, the immense encouragement and positive
feedback for the thesis production will help me raise funds to continue to explore
more. I also hope that organizations that support innovative approaches to dance
recognize budding choreographers of Indian classical genres, including me.
Most importantly, my future research will focus on how to work with
inexpensive technology and also on how to find funding opportunities for the
expensive ones. Using technology that can be transported easily, not restricted to a
specific space will help take projects to different settings. Thus, adaptive
choreography and design is the next step in my exploration as an artist.
I am also interested in exploring further academic research. I wish to do my
PhD as a performance series staging different productions using technology and
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seeking feedback after explaining the concept of Rasa to the audience. The need for
credible writing and research with scientific approaches motivates me.
The concluding thought of all these experiences is that, there is great
potential waiting to be tapped in the field of Indian classical dance. It needs to be
updated constantly without losing its integrity. Performance technologies like
lighting, projection, music, and costumes have and can continue to help that process.
Just like the sum is greater than the individual elements, the combined effects of
Indian classical dance and technology is better at creating the transcendental
experience of Rasa.

52

REFERENCES:
Adikary, Nirmala Mani. "Hindu Teaching On Conflict And Peacemaking". In The Ashgate
Research Companion To Religion And Conflict Resolution, Lee Marsdened. by , 67-77.
Farnham, Surrey, England ; Burlington: Routledge/Ashgate, 2012.
Adhikary, Nirmala Mani. "Hinduism". The International Encyclopedia of Communication
Theory and Philosophy (2016): 1-7.
Aditi Mangaldas "Timeless official trailer - Aditi Mangaldas Dance Company - The
Drishtikon Dance Foundation.” YouTube Video, 2:49. Posted [June 2013].
https://www.youtube.com/watch?v=ZBRtI9_iNVM
Aditi Mangaldas "Now Is official extended trailer - Aditi Mangaldas Dance Company The Drishtikon Dance Foundation.” YouTube Video, 5:10. Posted [June 2013].
https://www.youtube.com/watch?v=MWWUFIZ_N0g
Aditya Prakash. “MARA Promo Video”. YouTube video, 4:16. Posted [June 2013].
https://www.youtube.com/watch?v=9kJ3DsJUQfE
Akram Khan Company. “Desh / Akram Khan Company - official trailer”. YouTube video,
3:44. Posted [December 2011]. https://www.youtube.com/watch?v=59MsDSChSvM
Akram Khan Company. “Chotto Desh (2015) Trailer - Akram Khan Company”. Vimeo
video, 2:25. Posted [October 2015]. https://vimeo.com/142511360 (Also mentioned in
the description)
"Alwin Nikolais." Encyclopedia Britannica. May 06, 2018. Accessed April 30, 2018.
https://www.britannica.com/biography/Alwin-Nikolais.
Besant, Annie. The Path of Discipleship. London: Theosophical Pub. Society, 1899.
Bharatamuni. Nātyaśāstra Original Text With The Commentary By Abhinavagupta.
Baroda: Central library, 1926.
Bleeker, Maaike. Transmission in Motion: The Technologizing of Dance. London; New
York, Routledge, 2017.
Bleiberg, Laura. "Fall dance preview: A strong season of talent, from near and far." Los
Angeles Times, September 12, 2013, accessed February 05, 2018.
http://articles.latimes.com/2013/sep/12/entertainment/la-et-cm-fall-dance20130915.
Book My Show “Thari - The Loom | Malavika Sarukkai Dance Show Promo.” YouTube
Video, 2:45. Posted [September 2017]. https://www.youtube.com/watch?v=fCoDfjfe55I

Brannigan, Erin. “Introduction” In Dancefilm: Choreography and the Moving Image. New
York: Oxford University Press, 2011.
Broadhurst, Susan. “Intelligence, Interaction, Reaction, and Performance” In
Performance and Technology: Practices of Virtual Embodiment and Interactivity.
Houndsmills, Basingstoke, Hampshire: Palgrave Macmillan, 2006.
Chandran, Geeta. "Audiences For Classical Dance Form Like Bharatanatyam Have
Dwindled". Life And More. Last modified 2018. Accessed June 30, 2018.
https://lifeandmore.in/culture/musicdance/classical-dance-and-need-to-findaudiences/.
Chaudhury, Pravas Jivan. "The Theory of Rasa." The Journal of Aesthetics and Art
Criticism 24, no. 1 (1965): 145-49. https://doi.org/10.2307/428204.
Raghavan, V. "The Aesthetics of Ancient Indian Drama." Indian Literature 1, no. 2
(1958): 67-74. http://www.jstor.org/stable/23329292.
Coniglio, Mark. “The importance of being interactive” In New Visions in Performance:
The Impact of Digital Technologies, edited by Gavin Carver and Beardon Colin. Lisse:
Swets & Zeitlinger Publishers, 2004.
Coomaraswamy, Ananda K. The Mirror Of Gesture: Being The Abhinaya Darpana Of
Nandikesvara. Cambridge: Harvard University Press, 1917.
Cotterell, Brian, and Johan Kamminga. Mechanics of Pre-Industrial Technology: An
Introduction to the Mechanics of Ancient and Traditional Material Culture. Cambridge:
Cambridge Univ. Press, 2000.
Dehejia, Vidya. "Hinduism and Hindu Art." The Metropolitan Museum of ArtMetmuseum.Org. Last modified February 2007. Accessed May 14, 2018.
https://www.metmuseum.org/toah/hd/hind/hd_hind.htm.
Domany, Eytan, Jan Leonard Van Hemmen, and Klaus Schulten. Models of Neural
Networks II: Temporal Aspects of Coding and Information Processing in Biological
Systems. New York: Springer-Verlag, 1994.
Dixon, Steve. “Truth-Seeker’s Allowance: Digitising Artaud” In Performance and
Technology: Practices of Virtual Embodiment and Interactivity. Houndsmills,
Basingstoke, Hampshire: Palgrave Macmillan, 2006.
Dixon, Steve, and Barry Smith. Digital Performance: A History of New Media in Theater,
Dance, Performance Art, and Installation. Cambridge, Mass: MIT Press, 2015.
Foster, Susan Leigh. “Introduction” In Corporealities: Dancing, Knowledge, Culture, and
Power. London: Routledge, 1996.
Freeman, Walter J. "The Physiology of Perception." Scientific American 264, no. 2
(1991): 78-87. http://www.jstor.org/stable/24936793

Ghosh, Shreelina. "Modern Rendition of Ancient Arts: Negotiating Values in Traditional
Odissi Dance." Rupkatha Journal on Interdisciplinary Studies in Humanities. October 27,
2013.
Gray, Judith A. Dance technology. Current applications and future trends. Reston,
Virginia: National Dance association; American Alliance for health, physical, education,
recreation, and dance, 1989.
Gregory, R. L. Even odder perceptions. London: Routledge, 1994.
Gyandev Singh “Aditi Mangaldas Dance Company: Lighting Design.” YouTube Video,
5:58. Posted [December 2013]. https://www.youtube.com/watch?v=jbszL6IM3P8
Hao Hoang Song “Akram Khan The making of Desh.” YouTube Video, 01:24:56. Posted
[October 2016]. https://www.youtube.com/watch?v=dPushb4JoXw
Hewett, Ivan. "Can Eastern and Western Music Ever Mix?" The Telegraph, October 03,
2014, accessed April 15, 2018.
https://www.telegraph.co.uk/culture/music/classicalmusic/11138263/Can-Easternand-Western-music-ever-mix.html.
Hopgood, Jeromy. Dance production: design and technology. Abingdon, Oxon: Focal
Press, is an imprint of the Taylor & Francis Group, an Informa business, 2016.
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