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Specific objectives of the study: To generate automated choreography for pure dance
movements given the number of beats as an input.

Central idea of the problem: Dance practitioners learn and propagate their knowledge which
they have imbibed from their dance teachers. Dance is learnt through rote learning and can be
considered to be more of muscle memory than the brain. A dancer practices for hours together
for several years to get the perfection for any classical move. Thus the choreographers and
practitioners are used to movements which are taught by their teachers. They practise these set
of dance moves and also pass on the same. Hence for any Indian Classical Dance performance
we get to notice similar choreographic patterns especially for “Nritta which are pure dance
moves , mostly meant for aesthetic purposes.

Variations in choreography are easily possible since Natyashastra, also referred to as the bible
of dance allows innovations in choreographic moves as per the specifications in its text. Thus



a computer can be used as a tool to aid in this process due to the enormous available
possibilities. Choreographers can use this tool to assist them for “Nritta” or pure dance
movements and choose the best innovative move.

Methodology in brief:

1) Modelling: The human body has been modelled as per BharataNatyam norms (Refer Fig.
1 and 2). This shall help in generating a dance position vector. This vector has the position
for the head, right hand, left hand, waist, right leg and left leg. Every limb of the body
mentioned above has its orientations and degrees mentioned. The final vector helps in
showcasing dance poses at the end of every beat.

The Dance Position vector of the following picture can be depicted as shown below:

Fig. 1:[1;1;1;4;0;0;0;1;0;0; 1; 3; 0; 1; 3; 1, 0; 0; 0; 0; 0; 1; O; O; O; O; 1; O; 0; 0]

Represented Limb | Generic Dance Vector attributes Dance Vector Limb attributes for
L: Left Dance Step of Fig.1

Head Lne= {a1,a2} Lhe= {1,1}

Right Hand Lrh={@as,a4,85,85,87,88,89,810} Liw={1,4,0,00,1,0, 0}

Left Hand Lin={a11,812,813,814,a15,a16,a17,18} Lin={1, 3,0,1,3,1,0, 0}

Waist Lw= {a19,a20} Lw={0,0}

Right Leg Lrn={a21,822,823,824,825} Ln={0,1,0,0,0}

Left Leg L ={az6,a27,828, 829,30} Li={0,1,0,0,0}

Complete Dance |[1, 1,1, 4,0,0,0,-1,0,0,1,3,0,1,3,1,0,0,0,0,0,1,0,0,0,0

Vector forFig.1 |,1, 0,0, 0]

Fig. 2: Modelling the human body as per BharataNatyam norms

2) Genetic Algorithm: This helps in choosing the best possible moves from amongst lakhs of
possibilities. Every time the system is run for several generations, the results are unique
choreographic patterns. Thus we have obtained the fittest move first for single beat
choreography and validated them through dance experts from Goa, Pune and Bangalore.
After that the same was extended for multi-beat choreography after applying various filters
at different stages. The results were again validated through dance experts.

Fitness function design and Implementation: The fitness function was designed to generate
unique dance poses which were not too far or too close to the ideal dance movement

patterns called as “adavus”. These adavus are considered to be the best for pure dance
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movements in a choreographic pattern and dance teachers use only these known patterns.
Our purpose was to find the closest, unique and best movement from amongst lakhs of
possibilities. The unique fitness function helped us to give novel choreographic results.

3) User Interface: This was developed to help in visualizing the results obtained from the
system. A user-friendly interface has made the tool easier for any operator in general, as
can be seen in Figure 1 and 2.

Results
Figure 1
& Art to SMart(System Modeled Ar)- MULTIBEAT GENERATOR =
EXPERT RANKING
Rank the following sequences

Ranking options are 1-5:
1= Not Acceptable
2=Bad
3=0k
4= Good
§ = Excellent
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