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CHAPTER 4

The Dancing Lion Set

To demonstrate the RMC scheme the animating a dramatic Chinese Lion Dance, this chapter 

defines the inputs and outputs of the RhyCAP system. Since the lion dance is originally from 

the Chinese Martial Arts, most of the lion dance forms are composed from the primary forms 

of martial arts such as the “Horse Stance” form or the “Bow and Arrow Stance” form, etc. 

During a lion dance playacting, the dancers enact a series of rehearsed dance forms by 

following the rhythm and tempo of the drum beats by drummers. Dancers and drummers may 

redress the progress of the performance or emphasize some of the sessions or actions 

according to the atmosphere of the scene or the reaction of the audience. Usually, the 

performance ends with the playacting called “Chai Chin” as the lion reaches the props 

representing its food. 

The target of the RhyCAP system is clear: to output a stylized, collision-free lion dance 

animation obeying the forms of the Chinese Lion Dance and their correspondent drum beats. 

The following sections describe the three inputs of the RhyCAP system, i.e. the Lion Dancers,

a 3-D Virtual Environment, and the user Playacting Controls and Inputs representing the lion 

dance scripts. 
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4.1 The Lion Dancers 

A typical Chinese dancing lion is enacted by two lion dancers. The lion Head Dancer acts as 

the head and forelegs while a following lion Tail Dancer plays as the hind legs. The dancers 

enact the lion with a costume of a large Lion Head prop which is raised by the head dancer 

with a symbolic Lion Body costume operating by the tail dancer. 

Figure 4.1: An articulated humanoid model illustrated in the form of (a) the tree structure 

with the degree of freedom, and (b) the corresponding nodes on the character with the IK 

chains.
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4.1.1 Humanoid Kinematics of a Lion Dancer 

Our humanoid lion dancers are modeled as hierarchical linkages with a tree structure of nodes 

connected by arcs. Since human motions are the synergy of more then 200 bones and 600 

muscles, we simplify anthropomorphic structure into 15 major nodes (Figure 4.1). Each node 

of the simplified kinematical model here represents a crucial joint for animating human 

figures with its degree of freedom (DOF). There are total 40 DOFs (12 in the torso and head, 

28 in the limbs) in our virtual lion dancer. 

Mostly, the lion dance is performed with martial actions that require certain parts of the 

body to reach specific positions with distinct postures. We first decouple our articulated 

humanoid into two portions: torso and limbs. In RhyCAP, PC (posture control) is achieved by 

evaluating the DOFs of the end point of the limbs or root of the torso (pelvis) in the 

kinematical hierarchy of the humanoid. The pelvis has six DOF while the arms and legs 

rigging with 7-DOF inverse kinematics (IK) chains have 6-DOF on their end-effectors. We 

have designed a generic IK solver which will be described in Section 5.3.2 such that we can 

easily specify the postures in the Cartesian space instead of in the less intuitive joint space. 

During runtime playacting, we maintain a Facing Vector on the top of the hierarchy to 

represent the direction where the dancer’s front orients toward for RMC BC (behavior 

control).
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4.1.2 The Stances and Gestures of a Lion Dancer 

There are nine primary stances in a Chinese Lion Dance [32]. We choose five simple types of 

stances which are all stepping on the ground without jumping or rolling and tumbling the 

knees or ankles for our lion dancers (Table 4.1). We also choose five basic types of gestures 

for manipulating the lion head. These stances and gestures are used to be the primary martial 

Table 4.1: List of the stances and gestures of the lion dancers 

Stances 

AS1 Horse 

AS2 T Step 

AS3 Bow & Arrow 

AS4 Triangle Step

AS5 Low T Step 

Gestures (Manipulating Lion Head) 

AG1 Stare  ( )

AG2 Nod 

AG3 Turn 

AG4 Overhead  ( )

AG5 Low Head  ( )

Figure 4.2: Figures of the stances and gestures. 
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forms of the Chinese Martial Arts as shown in Figure 4.2. The stances (AS) accomplish the 

posture of the martial stances by inducting the position and rotation of the both feet, then the 

pelvis. The gestures (AG) are settled relatively to the lower body. We treat all AGs in a 

both-hand mode since the head dancer operates the lion head by both hands at all time. These 

martial forms are used to be choreographed into a specific sequence to represent a distinct 

form of the lion dance. 

4.1.3 Lion Head and Lion Body Costume 

Since the lion head is operated with both hands of the head dancer, the position and rotation of 

the lion head is computed from the configuration of the hands of the head dancer. Each of the 

eyes and ears of the lion head has a one DOF that can be used to randomly generate the 

blinking or ear-shaking motions. The mouth also has one DOF for jawing animation. The lion 

body is a flexible surface with one side connected on the lion head while the other side is 

enveloped on the tail dancer. We have also implemented a flexible skin enveloper similar to 

the one used in [11] [30]. This skin enveloper is also used on the deformation of the dancer’s 

body. 

Figure 4.3: The degree of freedom of a lion head. 
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4.2 The Virtual Environment 

Our Chinese Lion dances on a flat plane with obstacles such as the trunks or props in a 3-D 

scene (see Figure 4.4). When initializing the RhyCAP system before it can be used to perform 

a lion dance, we use a path planner to preprocess this virtual environment for generating a 

path for RMC BC.  

We define our path-finding problem as the 2-D robot motion planning problem [13]. 

Thus, all the obstacles in the 3-D scene are projected into the 2-D plane. To reduce the 

complexity of our path searching, we treat the leading head dancer as a bounding circle of 

radius r  so that the DOF of the orientation can be ignored while the planner performs the 

path-planning task. Thus, our robot (in this case, the head dancer) has two DOFs in the x and 

z axis. The orientation of the dancers will later be covered by RMC BC. 

Figure 4.4: A snapshot of the virtual environment and its corresponding 2-D projection. 
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4.3 Playacting Controls and Inputs 

The playacting control of the lion dance can be described in three parts: what actions the lion 

should dance, in what style the lion dance should perform, and where the lion should step 

towards during the playacting. The first part is handled with the Play commands. The second 

part is supervised by three rhythmic parameters. The behavior control of the third part is 

directed through a path towards the goal, the “Chin”. 

The user specifies the play of the lion dance form, the rhythm of the motion style and 

goal pursuit of the lion dance playactings through the RhyCAP input interface, the playacting 

console. The invocation of the play commands can be done by either the pre-defined scripts or 

runtime interaction. At runtime, tuning rhythmic parameters of RMC reflects such a stylized 

motion while moving the “Chin” makes the lion in the pursuit of the goal. Currently, all the 

controls are invoked by keyboard interaction excepting the positioning of the “Chin” is 

translated by mouse. 



26

4.3.1 The Play Command 

Until now, the lion dance in the real world still lacks of documentation about how to perform 

it. The directors teach the lion dancers by performing the martial forms then describing them. 

Hence we use the Play command to choreograph the stances and gestures as the script of a 

distinct lion dance repertoire. A play command is a lion dance playacting script that defines 

not only the martial form sequence but also the corresponding drum beats. Figure 4.5 shows 

an example that represents a play with totally four beats. The minimal unit of the time in the 

play is the sixteenth note, i.e. the quarter of a beat. The martial forms and drum beat pattern 

are defined in the Action and Beat sections, respectively. There are two tracks in the action 

section and four tracks in the drum beat section.  

When we use a play to represent a lion dance script, Actions here are commands that 

trigger the actors (lion dancers) to perform from one martial form to another. We have the 

stance action track and gesture action track in the action section. We use a four-digit number 

to represent an action. The first digit stands for the destined martial form as mentioned in 

Table 4.1. The second digit denotes the stance leg (the fixed leg on the ground during a 

stepping action) for the stance actions (1 for the right and 2 for the left) or the facing direction 

Figure 4.5: An example of the play command. 
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for the gesture actions. The third digit represents the default exaggeration value for an action. 

The last digit is the number of the sixteenth note the action takes. For example, the set 4164 

stands for an action that is stepping to the “triangle step” martial form with the right leg as the 

stance leg and has the default exaggeration value 0.6 (normalized between 0.0 and 1.0) in the 

duration of one beat ( 4/14 ).  

The drum beat section has four tracks: drum track, stick track (sticking the ring of the 

drum), gong track, and cymbal track. “B” denotes percussion and “M” denotes a mute. All the 

“-” symbol stands for the sustention of an action or a sound. The choreographed plays are 

pre-loaded into a play list in RhyCAP. The users are allowed to select the lion dance 

repertoires among the play list for enacting a lion dance through keyboard by pressing the 

numerical key such “1”, “2”, “3” etc. 

4.3.2 The Rhythmic Motion Styling Interface 

We denote RTEMPO, REX, and RTIMING for the three rhythmic parameters, the tempo, the 

exaggeration, and the timing of an action, respectively. The default value of RTEMPO is 96. It 

ranges from a very snail-like tempo of 20 to a very comical tempo of 440. RTEMPO is increased 

by pressing the “+” key and is decreased by the “-” key. REX ranges from 0.0 to 1.0 and has a 

default value of 0.5. An action may emphasize by magnifying the REX with the “]” key and or 

easing with the “[” key. RTIMING is also normalized from 0.0 to 1.0 to represent the 

magnification of the anticipation of an action. The key “>” and “<” is used to intensify or 

diminish the effect of the anticipation of an action, respectively. 



28

4.3.3 The Behavior Control Interface 

The behavior control of the dancing lion can be controlled in two modes. The lion dancers can 

be steered by an path (see Section 4.2) or directly operated with the keyboard interactively. In 

the path mode, the users are expected to indicate the location of the “Chin” by clicking the 

mouse button in somewhere on the ground. Thus a collision-free path using to guide the 

dancers is generated automatically by the motion planner module. In the interactive mode, the 

users can directly turn the head dancer by pressing the left arrow key or right arrow key. 

Collision avoidance is not provided in the interactive mode in current version. The tail dancer 

follows the head dancer autonomously in both modes. 


