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ABSTRACT 
The dance teaching method that effectively combines motion capture and posture estimation can 
effectively differentiate itself from the traditional dance teaching mode, realize the teaching 
interaction between the 3D virtual world and the real technology, and help to improve the quality of 
dance movement teaching. In this paper, HRNet network is selected under the framework of human 
posture estimation for the extraction of key points of human posture, and SPIN algorithm is composed 
of two parts, namely, regression network and SMPLify, to complete the three-dimensional expansion 
of human posture information. Design the flow of the dance visual movement tracking decomposition 
method, and perform feature point labeling and labeling parameter setting for multiple key points and 
key movement parts in the dance movement. Select the specific parts of the dancer as the motion 
tracking points, record and record the dancer's action images, and track and fit the dance action 
trajectory using the 3D visual motion tracking decomposition method proposed in this paper. Compare 
the dance trajectory fitting effect of this paper's method with that of the degree-of-freedom vector 
method and the tracking differentiator method, and obtain the performance of the three-dimensional 
visual motion tracking decomposition method. Analyze the students' physical flexibility, balance ability, 
and the completion of complex movements after a two-month dance teaching. After the dance teaching 
utilizing dance movement posture analysis, the students' body flexibility (shoulder) and balance 
ability improved by 12.8cm, 18.74s (left), and 22.2s (right), respectively. 

Keywords: SPIN algorithm, HRNet network, human posture estimation, movement tracking 
decomposition, dance teaching 
 

1. Introduction 

Dance is a true reflection of culture, so the modernized teaching of dance has become the focus of 
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attention in the field of education in China. In the stage of basic movement training in dance teaching, 
the main purpose is to learn and train some simple typical movements. In this stage, the main dance 
teaching movement demonstration and learning are generally divided into paper illustration learning 
and classroom direct learning, movement learning through traditional pictures and text descriptions, 
or learning according to the movement video burned in the CD-ROM [1-2]. Paper illustrations and 
videos are more likely to result in incomplete demonstration of movements, and the learners will have 
deviations or errors in movement understanding, and their learning effect is general, and they are 
more likely to be limited by factors such as venue and time [3-4]. In addition, in the traditional dance 
teaching mode, basically can only rely on the coach with experience to judge and analyze the degree 
of completion of the movement, but this way to bring the dance teacher teaching pressure, teaching 
resources can not keep up with the increase in demand [5-7]. Therefore, in the face of teaching dance 
techniques with complex movements, traditional dance teaching methods have largely hindered the 
speed of development of dance art and the progress of each dance student in the dance program [8-9]. 
In recent years, with the wide application of machine vision, the use of machine vision to recognize 
and classify images has achieved better application results [10-11]. Using the dance movement 
recognition method to establish the motion model of complex dance can help dance trainers to find 
out the problems of the movement, so as to make targeted improvements and corrections, and achieve 
better complex dance results [12-15]. 

The establishment of a framework for analyzing the movement model of dance movements not only 
broadens the dance teaching and training methods, but also provides a means of auxiliary training for 
students who need feedback on the results of self-study and for teachers who batch-check the results 
of their training, which is of some significance for the development and inheritance of the art of dance 
[16]. Huang, Y. integrates ballet teaching with motion capture and computational modeling, analyzes 
ballet postures by using coordinate transformation and D-H method, and verifies the correctness of 
the spatial analysis of exoskeleton motion by using Monte Carlo method, which enhances the teaching 
effect of ballet by solving the dynamics of ballet postures [17]. Liu, Y. analyzed the rotational 
movements of dancers of different skill levels using the APAS system with kinematic indicators such 
as center of gravity displacement and joint angles, aiming to help dance learners to better control the 
fluidity and stability of movements and to improve the completion rate of complex movements [18]. 
Yang, H. et al. explored the application of three-dimensional motion capture technology in Latin dance 
movement teaching, using image processing technology to analyze the movement of Latin dance front 
walk and back swing, and to dig out the technical characteristics of its different movement phases, and 
the experiments showed that the students who received experimental teaching had stable control of 
the center of gravity, smooth and fluent movements, which were in good agreement with the results 
of the movement scoring [19]. Jiao, Y. showed that dance gesture recognition and prediction is an 
important part of dance training, and proposed that it can recognize complex human gestures and 
dynamic movements MKFF-ST-GCN model, which utilizes multi-head attentional mechanism for the 
fusion of multiple kinematic features at key points and spatio-temporal graphical attentional 
mechanism for computation in order to improve the performance of recognition and prediction of 
dance gestures [20]. Shi, J. believes that the analysis of dance physical and verbal movements is a 
favorable way to inherit and develop the art of dance, due to the hidden nature of dance itself and high 
difficulty and other characteristics, the traditional dance teaching program is inefficient, the study of 
dance movement teaching program based on visual recognition technology can provide support for 
the sustainable development of the art of dance [21]. Ni, S. et al. proposed a sports dance movement 
recognition system oriented to human motion monitoring and sensing for the high complexity and 
human body self-obscuration problem in complex dance movements, and the experiments showed 
that the system had a high accuracy in recognizing complex movements in dance training and 
competitions [22]. 
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This paper takes dance as the core of basic training, integrates motion capture and posture 
estimation technology, and proposes a dance teaching method based on kinematic modeling. Briefly 
analyze the advantages of dance teaching by fusing motion capture technology and posture analysis 
technology. The HRNet network is used to extract the key points of the dancer's human body posture, 
and the SPIN algorithm is utilized to obtain the 3D model of the human body and the motion sequence 
on the basis of the 2D human body posture key points. The 3D visual motion tracking decomposition 
technique based on the improved inverse kinematics method is proposed, and the dance visual motion 
feature marker points are parameterized. The fitting effect of the proposed 3D visual motion tracking 
decomposition technique on the dancer's dance trajectory is tested. Analyze the usefulness of the 
dance teaching method based on dance movement gesture analysis in conjunction with a two-month 
dance teaching training. 

2. Methods of teaching dance based on movement and gesture 

2.1. Analysis of the Advantages of Dance Teaching by Integrating Motion Capture and Gesture Analysis 
Technology 

The effective combination of motion capture and gesture estimation technology in the field of dance 
teaching can dissolve the shortcomings of the traditional teaching mode. Thus, it can greatly improve 
the quality of teaching, improve the efficiency of teaching, and realize the perfect interaction between 
the three-dimensional virtual world and the real technology. This part will briefly analyze the 
advantages of motion capture technology combined with posture estimation technology in dance 
teaching [23]. 

This paper takes dance as the core of basic training, and integrates motion capture and posture 
estimation technology to develop a dance-assisted teaching method. For professional dancers or dance 
enthusiasts, only an ordinary monocular camera can realize mobile learning. Helping the spread of 
dance culture has a profound significance for the inheritance and protection of dance. 

Considering the complexity and professionalism of some of the dance movements, obtain the 3D 
data of professional dancers and record their motion capture paths and track data. According to the 
body mechanics analysis data, record the three-dimensional movement coordinates of the marking 
points and save them to establish a complete and precise database of Dunhuang dance movement data. 
A virtual learning environment is established, proposing a one-to-one “teacher-to-student” 
incarnation learning method, with a standard movement database as a control, using posture analysis 
technology to capture the user's learning posture, and participating in the assessment to strengthen 
the key details of the dance movement, so as to achieve a more precise and comprehensive teaching. 
Dancers and enthusiasts through such a combination of gesture analysis and motion capture 
technology innovative teaching system, will have a new experience different from the traditional dance 
3D animation display, to obtain good learning results. 

2.2. Human Body Posture Estimation Algorithm 

2.2.1. HRNet-based human pose estimation. In order to realize the human posture estimation for 
dancers, this paper chooses the top-down human posture estimation framework with higher accuracy. 
Among them, HRNet still maintains the highest accuracy level in the ϐield of human posture estimation 
due to its multi-branch network structure. Therefore, in this paper, based on the target detection 
algorithm, HRNet is chosen to realize the high-precision extraction of the key points of the dancer's 
human posture. 

The HRNet network is able to continuously retain the high-resolution representation in the forward 
propagation and gradually add low-resolution branches to form multiple feature processing stages. 
Eventually, the branch networks of multiple resolutions are connected in parallel to realize multi-scale 
feature fusion [24-25]. 
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The overall network structure of HRNet is relatively simple, similar to an hourglass network, but the 
difference is that the high-resolution representation is maintained all the time rather than just from 
low-resolution up-sampling, which makes the feature map richer in high-resolution features and more 
conducive to the localization of key points in the human body.77 Maintaining its resolution is based on 
the use of convolution for feature extraction. The fusion of different resolution features is performed 
between the two stages and is the key to the whole network. Its first step is to complete the fusion of 
the feature maps by up and down sampling to generate branches of the corresponding resolution. 

HRNet adopts the heat map to output the detection results of key points, and uses the comparison 
between the predicted heat map and the real heat map to calculate the gradient during the training of 
the network, which reflects the gap between the real labeling data and the predicted results. Where 
the real heat map is generated using a two-dimensional Gaussian distribution with standard variance 
centered on each key point and using the mean square error as the loss function. The final output of 
the model is a human skeleton model that includes a total of 17 human keypoints in COCO format. 

2.2.2. SPIN-based 3D human pose estimation. In order to further complete the three-dimensional 
expansion of human posture information and obtain a three-dimensional human model, this 
subsection selects the SPIN algorithm on the basis of obtaining the two-dimensional human posture 
key points. Combined with the 2D human body keypoints to complete the 3D estimation of the human 
body posture, the ϐinal 3D human body model as well as the motion sequence is obtained, which can 
be displayed and edited in common 3D modeling software. 

There are generally two types of 3D human pose estimation methods that target the human model. 
The first one is the iterative optimization method, which needs to obtain the 2D human body keypoints 
first and iteratively fit the parametric human body model (e.g., SMPL) to the 2D keypoints, and the 3D 
human body model obtained by this method can be accurately aligned to the picture. However, it is 
slow and sensitive to initialization. The second is direct regression, i.e., using convolutional neural 
network to extract image features to directly regress the parameters of the human body 3D model, 
which is faster but difficult to accurately align with the original image. SPIN algorithm combines the 
above two ways, and its algorithm flow is as follows. 

The whole algorithm consists of two parts: regression network and SMPLify. The regression 
network directly regresses the parameters of the human body model through the images and serves 
as the initial parameters for iterative optimization. SMPLify is based on the initial human body model 
parameters, through iterative fitting of the human body model to the existing 2D human body key 
points, and the final fitting results are used in the regression network training supervision, so that the 
two parts of the formation of mutually reinforcing cycle, to achieve the construction of the human body 
3D model. 

The regression network takes the image as input data, first goes through a convolutional encoder to 
complete feature extraction, then feeds the obtained features into the 3D parametric regression 
module to infer possible 3D representations of the human body, and finally uses a discriminator with 
a priori information to determine whether the model parameters are reasonable or not. The loss 
function of its network in the absence of 3D supervised data includes reprojection loss and 
discriminator loss, and the computational expression is shown in Equation (1): 

 reproj advL L L   (1) 

where, reprojL   is the reprojection loss, advL   is the discriminator loss, and    is the adjustment 
parameter. 

The heavy projection loss calculation formula is shown in Equation (2): 

  
1reproj i i i iL v x x   (2) 
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where ix   and 
ix   denote real human 2D points and projected 2D points, respectively, and iv  

denotes the visibility of each point, which takes the values 0 and 1. 
The expressions for calculating the discriminator loss are shown in Eqs. (3) and (4): 

      2
min 1

Eadv p i
i

L E E D E I
      (3) 

        2 2
min 1

data ti p i p iL D E D E D E I 
              (4) 

where  min iL D  is the individual discriminator loss and  min advL E  is the total discriminator loss. 
The SMPLif module uses iterative computation to fit the SMPL human parameterized model to the 

given 2D human keypoints. And in order to achieve a better fitting result, the overall objective function 
consists of five parts, joint-based data items, three pose a priori and one shape a priori. 

Among them, the objective function is shown in Equation (5): 

 
     

     
, , ; ,

;

est

p

J

a s sp

E E K J E

E E E

 

  

     

      

 

  
 (5) 

where,   is the body shape parameter,   is the position parameter, K  is the camera parameter, 
  , a  , sp   and    are the scalar weights, JE   is the penalty term for joint data, E  , aE   and 
spE  are the penalty terms for the pose a priori and E  is the penalty term for the shape a priori. 
In summary, the SPIN algorithm can get a better 3D model construction effect through the cyclic 

optimization of regression network and iterative fitting module. In this paper, the 2D human body 
keypoints obtained from HRNet are passed into the SPIN algorithm, so as to obtain a 3D human body 
model that fits the target body shape and posture. 

2.3. Design of Dance Visual Movement Tracking Decomposition Methods 

In this paper, an improved inverse kinematics method is used for video action tracking decomposition, 
and feature point labeling and labeling parameter setting are performed for multiple key points and 
key action parts in dance movements. 

The flow of the visual action tracking decomposition method designed in this paper is shown in 
Figure 1. 

Through the principle of visual action tracking decomposition to calculate the static replacement 
data of the dance action, after the image is segmented and labeled clearly, dynamic capture is carried 
out. If the image is not segmented and labeled clearly, the coefficients are corrected and recalculated 
until the dance movement image is segmented and labeled clearly. When analyzing a movement in 
detail, the system automatically tracks the decomposition without the need for the teacher to make 
the corresponding movements. Through the projection system or teaching monitor can be three-
dimensional movement tracking decomposition imaging. The display process can be set at any time, 
so that the movements in the process of basic dance training can be tracked and decomposed without 
limitation. 
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Fig. 1. Dance visual action tracking decomposition method process 

2.3.1. Dance visual movement tracking design. In the process of visual movement tracking for basic 
dance training, the spatial limit range of the 3D movement tracking system should be selected ϐirst, 
after which the extreme value points of the 3D movement tracking system should be located. In the 
extreme point array, obtain each key action point array data and each key action point array vector 
parameter. The key point array feature vectors are then calculated, and the multi-directional dual-
camera spatial plane imaging system is applied to complete the 3D tracking decomposition of the 
dance visual motion. The 3D visual motion tracking decomposition method designed in this paper is 
as follows. 

Let  , ,I x y    be a visual action spatially variable Gaussian function representing dance action 

paths and displacements. Where    is a spatial scale coordinate and  ,x y   is a spatial plane 

coordinate point. Detect the spatial extreme points of the 3D motion tracking system as follows: 

        
 

, , , ,
, ,

, ,

I x y x y O x y
D x y

L x y





 

  (6) 

where,  ,O x y   is the initial image coordinates.  , ,L x y    is the image convolution generated. 
 ,x y  The planar spatial array of points is shown in Fig. 2. 
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Fig. 2. Plane space lattice 

Let  ,L a b  be the Euclidean distance between the dance action key marker points a  and b , L  

be the action amplitude feature spacing threshold, minL   be the closest Euclidean distance between 
this action feature point and the next action feature point,  W  be the length where each feature 

point is located, and minL   be the action amplitude sub-neighborhood distance. According to equation 
(7) locate the extreme point of the 3D action tracking system. That is: 

    min min

,

L L
W

L a b
 

 
 

  (7) 

Let  ,Q x y  be the cumulative value of the gradient direction of the action feature point,  ,H x y  

be the clustering center where the action feature point is located,  ,W x y  be the histogram of the 

gradient of the acquired action feature point, iB  be the normalized value of the length of the feature 
vector, and      be the direction vector of the feature point. Each key action point array vector 

parameter is obtained according to equation (8): 

      
   

, ,

, i

W x y Q x y
Q B

H x y
  


    (8) 

Let  , ,H a b c  be the spatial action feature point coordinates, W  be the action amplitude, A , B  

be the external and internal camera parameters. The key point feature vectors are calculated according 
to equation (9): 

      , ,
, ,

WK H a b c
x y z o

A B



  


 (9) 

Let T   be the distance from the action amplitude to the two-camera plane, S   be the distance 
between the two cameras, f   be the camera focal length, 1R   and 2R   be the two-camera optical 
centers, fF  represent the individual camera distortion coefficients, PR  represent the two-camera 
in-parameters, and Tp  represent the two-camera out-parameters. According to equation (10), the 
imaging relationship in the two-camera image plane space is obtained: 

      
   1 2,

, ,pr pt pt fT
P

z R R R
x y z F

f S p R


  


 (10) 

Let  G v  be the set of motion space matching points, and complete the 3D tracking decomposition 
of the dance visual action according to Eq. (11): 
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 

, ,
,

, ,
pr pt pt

x y

G v x y z
V V

x y z






 (11) 

Visual movement tracking is accomplished by applying the above principles of spatial movement 
tracking decomposition to basic dance training. 

2.3.2. Parameterization of Marker Points for Dance Visual Movement Features. Characteristic 
marker points are dynamic capture marker points. Dynamic capture markers can be categorized into 
hand and foot markers, major limb markers, and contour markers in terms of capture location. From 
the frequency, it can be divided into high-frequency markers, medium-frequency markers, and low-
frequency markers. Frequency less than or equal to 2 MHz is a low-frequency marker, frequency 
between 2 and 4 MHz is an intermediate-frequency marker, and frequency greater than 4 MHz is a 
high-frequency marker. 

High-frequency marking point transmission frequency is high, sensitive to the positional accuracy 
information, suitable for the movement of small, inconvenient to observe the position with skill, such 
as fingers, muscle force parts. Low-frequency transmission has good anti-interference and 
transmission stability, applicable to the main joint position information transfer, such as shoulder joint, 
knee joint. The mid-frequency marking point has good comprehensive performance and is suitable for 
transferring and analyzing the body contour information in sports, mainly applied to the outer body 
contour marking. In this paper, in order to ensure the accuracy of the information, the IF marker point 
is chosen as the main marker. 

Let the marker frequency be  , the marker diameter be D , the marker propagation correction 
coefficient be K , and the propagation stabilization coefficient be q . The following relationship exists 
between transmission sensitivity F  and stability W : 

 F K D   (12) 

 W q K F   (13) 

In the hand and foot marking point setting parameters, the highest sensing frequency was selected 
for the finger marking point, followed by the palm and foot marking points. Finger marker diameter is 
the smallest, foot and palm marker diameter is the largest, the reason is that the smaller diameter of 
the finger can prevent visual obstacles, the palm and the foot to choose a large diameter of the marker 
can guarantee the transmission accuracy. 

3. Complex dance movement decomposition and teaching training effect 

3.1. Dance Training Movement Tracking Breakdown 

A school is a comprehensive art school, the school's dance academy is based on the front line of 
traditional ethnic education, and strives to build a regional dance art research base and a traditional 
dance inheritance base. In recent years, the dance works choreographed and performed by the 
teachers and students of the school's dance academy have won many championships in national dance 
competitions and also gained good results in international dance competitions. In this paper, a dance 
teacher of the school's dance academy was taken as an experimental subject, and the head, shoulder, 
elbow, hand, waist, knee and foot of the teacher were taken as the motion tracking points, and the 
dance movement images of the teacher were recorded with a dynamic imager, and various basic dance 
training movements in the images were tracked. 

Normally, when fitting the various associated dance training movements in the image, the fitting 
deviation was within 5 pixels, which indicated that the various associated dance trajectories of the 
dancer in the image were fitted effectively and the dance trajectory of the dancer could be derived 
completely. If the error value is greater than 5, it means that there is frame dropping or lagging 
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phenomenon when fitting the dance trajectory of the dancer in the image. This indicates that the dance 
trajectory of the dancer in the image has not been fitted completely and should be reextracted. 

In order to test the completeness of this paper's method (3D visual motion tracking decomposition) 
for fitting the dancer's dance trajectory, the degree of freedom vector method and the tracking 
differential method are used as the experimental comparison methods to test the overall fitting of the 
three methods to the dancer's dance trajectory.The fitting errors of the three methods to the dance 
trajectory are shown in Figure 3. 

As can be seen from the figure, the fitting deviations of the three methods are all controlled within 
pixels, indicating that the dance trajectory of the dancer is effectively fitted. However, the fitting 
deviation values of the Degree of Freedom Vector Method and the Tracking Differential Method for the 
teacher's dance trajectory at different frame counts are larger than the fitting deviation values of this 
paper's method. This paper's method has a large fitting deviation value in the interval of 60-105 
frames, but this fitting deviation value is smaller than the other two methods. 

 

Fig. 3. Three approaches to the ϐitting error of the dance trajectory 

This experimental spreading arm dance training movement tracking situation is the test object to 
test the effect of background complexity in the image on the tracking accuracy of the method in this 
paper. The background is set up to have no other clutter, one clutter and more than one clutter, 
respectively. The tracking of various dance movements by this paper's method in these three cases is 
tested, and the tracking results of the dance movements in different backgrounds are shown in Fig. 4. 
The completeness of the 7-point correlation movement extraction of the spreading arm movement 
using this paper's method in the three different backgrounds is also different. 

When there is no clutter in the background, the average extraction completeness of each point in 
the spreading arm dance movement can reach 99.19%. When there are one or more clutter in the 
background, the average extraction completeness of this method for each point is 97.52% and 95.13%, 
respectively. This indicates that when tracking the basic dance training movements, the background 
complexity will affect the completeness of the extraction of the target movements by this paper's 
method to a certain extent. Thus, it affects the tracking results of this paper's method, but the 
completeness of movement extraction is above 95%. Therefore, the tracking of dance basic training 
movements using the method of this paper is less affected by the complexity of the background. 
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Fig. 4. The tracking results of dance movements in different backgrounds 

A twisting action video is taken as an experimental object, from which left twisting and right 
twisting datasets are collected, and real-time tracking of the target action is accomplished using this 
method in order to validate the extraction, recognition and tracking performance of the method. 
Different actions are used as the recognition targets, and the time reduction multiplicity is tested to 
recognize the targets in the two datasets before and after the use of this method. The results of the 
time speed multiplier required for recognition before and after the use of the method in this paper are 
shown in Table 1. 

Before the use of this method, the time taken to recognize the different actions in the two datasets 
varies from 233s to 354s. Among them, the time taken to recognize the left twisting action is the most, 
as high as 354 s. After the use of this paper's method, the mean value of the time taken to recognize 
the different motion actions is 57.5 s. The minimum and maximum time-speed multipliers can be up 
to 40 s and 86 s, respectively, which is a huge reduction. Therefore, it is shown that this method can 
realize the efficient recognition of motion actions and can meet the demand of subsequent real-time 
tracking. 

Table 1. The time speed ratio of the time before and after the use 

Action Experiment number Use the previous time/s Use the post-use/s Speed ratio 

Right-handed 

1 235 41 5.732 

2 274 52 5.269 

3 305 63 4.841 

4 296 59 5.017 

5 325 74 4.392 

Left twist 

1 268 48 5.583 

2 233 40 5.825 

3 287 50 5.740 

4 354 86 4.116 

5 312 62 5.032 

3.2. Effectiveness of dance movement training 

Based on the requirements of dance teaching, the principles and basic laws of dance movement 
training, combined with the physical and mental characteristics of dance majors and the training 
content of basic skills teaching, the following teaching practice plan is set: 
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1) Teaching objective: to improve students' basic ability and thinking space through gesture 
estimation and dance movement tracking training, to stimulate students' interest in learning, and to 
broaden the horizons of dance training. 

2) Teaching task: to develop complex movement training that meets the needs of first-year dance 
majors and to skillfully integrate it into the teaching of basic dance skills. 

3) Teaching Objects: The students of a dance teacher in the school's dance academy were selected 
as the research objects, and 20 students were in the first year of dance majors. Divided into two groups, 
one for the traditional dance teaching method group, one for the kinesiology-based dance teaching 
method group. Dance teaching was conducted simultaneously for a period of two months. 

3.2.1. Physical Flexibility. Before and after the dance teaching practice of integrating movement 
tracking and postural technique analysis, 10 students were tested for body ϐlexibility and balance. Due 
to ϐinancial and other factors, the measuring equipment was mainly tape measure, angular device, and 
stopwatch. The measurement of shoulder ϐlexibility was based on the students' nearest over-the-
shoulder distance, and the balance test used a stopwatch to record the students' adherence time to 
stand on one leg (left and right) in a balanced soft pedal as the data for the speciϐic before and after 
comparisons. 

The before and after comparisons of the dance students' body flexibility are shown in Table 2. The 
maximum improvement in the students' body (shoulder) flexibility was 19.9 cm. 

Table 2. The physical ϐlexibility of the dance is compared 

Serial number 1 2 3 4 5 6 7 8 9 10 

Preexperiment/cm 45.8 65.3 79.5 65.9 60.1 62.3 67.9 51.5 50.7 75.3 

After the experiment/cm 36.8 50.1 59.6 57.8 49.6 47.3 55.2 41.7 42.3 55.9 

Added value/cm 9 15.2 19.9 8.1 10.5 15 12.7 9.8 8.4 19.4 

3.2.2. Balance capacity. The before and after comparisons of dance students' balance ability (left) 
are shown in Table 3. 10 students' balance ability (left) was improved with a mean of 18.74s after 
instruction based on postural estimation and movement tracking decomposition. 

Table 3. The dance life balance is compared to the ability (left) 

Serial number 1 2 3 4 5 6 7 8 9 10 

Preexperiment/s 21.5 22.3 22.9 9.6 31.1 13.5 35.4 9.8 8.1 18.3 

After the experiment/s 39.2 29.6 36.7 38.4 52.4 42.6 49.8 30.1 28.5 32.6 

Added value/s 17.7 7.3 13.8 28.8 21.3 29.1 14.4 20.3 20.4 14.3 

 
The before and after comparisons of balance ability (right) of the dance students are shown in Table 

4. The kinesiology-based dance teaching method was more prominent in improving the balance ability 
(right) of the dance students. The mean value of balance ability (right) improvement was 22.2s. 
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Table 4. The balance of the dance is compared to the right 

Serial number 1 2 3 4 5 6 7 8 9 10 

Preexperiment/s 13.2 9.3 10.6 14.6 15.2 22.6 16.8 17.4 16.2 15.4 

After the experiment/s 46.9 29.5 31.4 45.1 38.4 41.3 39.4 40.7 24.8 35.8 

Added value/s 33.7 20.2 20.8 30.5 23.2 18.7 22.6 23.3 8.6 20.4 

3.2.3. Complex movement completion. In the ϐirst two weeks of class, the teachers mainly taught the 
basic steps of dance singles and basic steps of pairs, and other teachers scored the students in four 
dimensions: technical quality, music interpretation, coordination skills, choreography and 
presentation, and the data measured by the students in the experimental class and the control class 
were collated, and an independent samples t-test was conducted using SPSS 27 software. The results 
of the independent sample t-test of the specialized dance movement skills of the students in the two 
classes before the experiment are shown in Table 5. 

After the independent samples T-test, the T-test P-value of the four dimensions scores of the 
students in the experimental class and the control class are all greater than 0.05. It indicates that there 
is no significant difference between the scoring results of the specialized dance movement skills of the 
two classes before the experiment (P>0.05), and the samples are statistically significant. And the 
students of the two classes participating in the experiment are all students of the dance special 
selection general class, effectively ensuring the homogeneity of the experimental research object, 
which can be carried out for two months of teaching experimental intervention. 

Table 5. Test results of the independent sample t of the two classes 

Test item Cross-reference class (N=10) Laboratory class (N=10) T value P 

Dance quality 16.253  1.635 15.892  1.307 0.852 0.346 

Music interpretation 15.827  1.302 15.217  1.543 1.714 0.125 

Matching skill 15.205  1.519 15.824  1.331 0.352 0.869 

Choreography and presentation 14.506  1.875 14.235  1.496 0.743 0.584 

 
The comparative analysis of the test results of the special dance movement skills of the students in 

the control class and the experimental class after the experiment is shown in Table 6. 
The correlation analysis of the special dance movement skills of the students in the two classes after 

the experiment was carried out, in which the P-values of the four evaluation dimensions of matching 
skills, choreography and presentation, quality of dance movements, and music interpretation were 
less than 0.05, indicating significant differences. 

To analyze the reasons, the experimental class formulated the learning objectives according to the 
students' differences before the beginning of the course, adopted the kinesiology-based dance 
teaching method, and used the coaching teaching techniques of dance movement posture estimation 
and complex movement tracking decomposition to “prescribe the right medicine” for the problems 
arising from students' self-study, so that the students actively participated in the study and motivated 
the students to practice on their own after the class. At the same time, students were motivated to 
practice on their own after class to improve the effectiveness of the training of complex dance 
movements. Therefore, after the two-month dance course, the students made significant progress in 
the degree of tacit understanding between dance partners, the choreography of group presentation 
and the overall expressiveness. 

The kinesiology-based dance teaching method is integrated into the complex dance movement 
practice, which is based on different students' individualized practice methods, and the teacher plays 
a guiding role and provides assistance to give students the space for independent learning, which 
cultivates the students' ability to find problems, think about them, and solve them. At the same time, 
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it greatly improves the students' motivation to learn and motivates them to practice independently 
after class. 

Table 6. Test results of special dance action skills after experiment 

Test item Cross-reference class Laboratory class T value P 

Dance quality 16.763  1.532 18.594  1.042 -0.635 0.034* 

Music interpretation 16.591  1.235 16.007  1.593 0.547 0.061* 

Matching skill 15.966  1.707 16.893  1.524 -2.304 0.079* 

Choreography and presentation 15.304  1.512 15.248  1.279 -2.336 0.043* 

4. Conclusion 

This paper proposes a dance teaching method that integrates motion capture technology and posture 
analysis technology. The SPIN algorithm is used to optimize the key points of the 2D human body based 
on HRNet, and a 3D human body model that meets the target body shape and posture is obtained. 
Through the tracking decomposition of dance movements, key practice guidance is proposed for 
complex dance movements. 

The head, shoulder, elbow, hand, waist, knee and foot of a dance teacher are used as motion tracking 
points to track her dance movements. The 3D visual motion tracking decomposition method combined 
with the spatial motion tracking decomposition principle in this paper can better fit the trajectory of 
the dance movement, and the fitting error is less than 5. Using a waist dance movement as a test 
movement, the method in this paper can realize the efficient recognition of the motion movement, 
which can satisfy the subsequent real-time tracking needs. By applying the kinematics-based dance 
teaching method to actual dance movement practice, the flexibility and balance of dance majors are 
improved to different degrees. The mastery of complex dance movements is also effectively improved. 
There were significant differences in the four dimensions of technical quality, music interpretation, 
coordination skills, and choreography and presentation from the pre-dance teaching period. 
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