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Abstract The application of human-computer interaction (HCI) technology in dance teaching is an emerging 
direction to improve teaching quality. Traditional dance teaching relies on teachers' demonstration and verbal 
instruction, which makes it difficult for learners to get immediate feedback and affects the mastery of complex 
movements. This paper establishes a dance movement recognition model through a computer vision system, 
explores the impact of human-computer interaction technology on the learning efficiency of complex dance 
movements, and provides technical support and innovative methods for dance teaching. The study adopts image 
preprocessing, thresholding processing and background subtraction techniques to process the dance video, and 
combines the mean Hausdorff distance, Hidden Markov Model and joint point angle measurement to construct the 
dance movement recognition system. The experimental part trains the 2D human key point recognition model with 
3D coordinate regression model, which is validated on MPII and Human3.6M datasets. The results showed that: 
the average recognition rate of the constructed dance movement recognition model for ten complex movements 
reached 98%; the total dance skill scores of students in the experimental class applying the system were 
significantly higher compared to the control class with traditional teaching (89.78±3.849 vs. 84.215±4.869, P<0.01); 
and the three indexes of musical rhythmic accuracy, expressiveness, and body form retention all presented 
significant differences (P<0.01); 80% of the students in the experimental class showed strong or very strong 
self-confidence, compared with only 40% in the control class. The study proves that dance teaching based on 
human-computer interaction technology can significantly improve learners' learning efficiency, skill level and 
learning interest, and provides a new teaching mode and method for dance education. 
 
Index Terms human-computer interaction, dance teaching, complex movement recognition, learning efficiency, 
Hausdorff distance, Hidden Markov model 

I. Introduction 
With the increasing global emphasis on aesthetic education, many countries have added dance courses to 
compulsory education [1]. Penetrating dance education into general education and synchronizing it with general 
education has far-reaching strategic significance for improving the cultural level of dance for all people, improving 
the aesthetic ability and artistic creativity of general educators, and for developing the intelligence of young people 
[2]-[4]. As the demand for dance teaching increases, the defects of the traditional teaching mode are exposed. On 
the one hand, in collective teaching, it is difficult for teachers to provide in-depth guidance for each student in a 
class period, and it is difficult to meet the individual level differences and individual needs of students, and in the 
face of complex dance movement learning, it is difficult for students to judge their own movement errors, and the 
teacher's correction is delayed, which leads to the solidification of students' wrong movements [5]-[8]. On the other 
hand, the teaching of complex dance movements, relying only on teachers' oral instruction, demonstration 
instruction, and video display, students are difficult to accurately grasp the essentials, and on average, they need to 
go through dozens of class hours of learning and instruction, such as “540 kick, Butterfly twist, 32 strokes of the 
whip” [9]-[11]. Complex movements are inefficient in learning, and students are prone to self-doubt, affecting 
self-confidence and even quitting learning. 

With the continuous development and progress of science and technology, human-computer interaction 
technology has become an indispensable part of modern education. In the field of art education, the application of 
this new technology is providing students with a richer and more diverse learning experience, expanding their 
creativity, imagination, and thinking ability [12], [13]. Human-computer interaction technologies include motion 
interaction technologies, virtual reality, augmented reality, and artificial intelligence, which can help students better 
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understand dance movement concepts and techniques by capturing dance movements and analyzing 
biomechanical features in a simulated and interactive way [14]-[17]. 

As an expressive art form, the teaching process of dance involves the teaching and mastering of complex 
movements. Traditional dance teaching mainly relies on teachers' demonstration and verbal instruction, and 
learners master the movement essentials through observation and imitation, and this teaching mode has many 
limitations. On the one hand, it is difficult for teachers to pay attention to the details of each student's movements; 
on the other hand, learners lack objective assessment and immediate feedback on their own movements. These 
problems are especially prominent in the learning of complex dance movements, resulting in low learning efficiency 
and learners' frustration. The development of computer vision and artificial intelligence technology provides new 
possibilities to solve these problems. Human-computer interaction (HCI) technology assists dance teaching by 
capturing the learner's movements through the computer vision system, comparing them with standard movements, 
and providing instant feedback. This teaching method not only provides objective and accurate movement 
assessment, but also stimulates learners' interest and initiative. Currently, human-computer interaction (HCI) 
technology is increasingly used in the field of physical education and dance education, but the systematic research 
on the impact of complex dance movement recognition and learning efficiency is still insufficient. Dance movement 
recognition involves multiple technical difficulties such as human posture estimation, movement classification, etc. 
Especially for complex dance movements involving coordination of multiple joints, its recognition accuracy and 
real-time performance are facing challenges. In addition, the influence mechanism of human-computer interaction 
technology on dance learning efficiency and its application mode in teaching practice need to be further explored. 
Based on the above background, this study is dedicated to constructing a dance teaching system based on 
human-computer interaction technology and analyzing its impact on the learning efficiency of complex movements. 
This study firstly solves the problem of recognizing complex movements in dance, including video image 
preprocessing, human movement recognition and other key technologies; secondly, it verifies the influence of 
human-computer interaction technology on the learning efficiency of dance through teaching experiments. In terms 
of action recognition, the dance video is preprocessed using grayscaling, thresholding, image segmentation, 
background subtraction and noise reduction, and then a dance action recognition model is established based on 
the mean Hausdorff distance, the Hidden Markov Model and the joint point angle measurement. In terms of 
teaching experiments, a controlled experimental design is used to compare the differences between 
human-computer interaction teaching and traditional teaching in terms of learning efficiency, learning interest, 
dance skills and learning self-confidence. Through this study, it is expected to analyze the mechanism of 
human-computer interaction technology on the learning process of dance, explore the construction of a more 
efficient and personalized new mode of dance teaching, and provide a theoretical basis and practical reference for 
technological innovation in the field of dance education. 

II. Human-computer interaction technology for recognizing complex movements in 
dance 

II. A. Dance teaching video image movement preprocessing technology 
II. A. 1) Transforming video images to grayscale images 
The images in the dance video are mostly colorful, and if they are directly input into the computer vision system 
without conversion, it will increase the amount of information in the image input, resulting in an increase in the 
amount of subsequent operations. Gray-scale processing of color images in the video can reduce the amount of 
subsequent operations and improve the efficiency of computer vision system action recognition. 

There are many methods of image grayscale transformation, such as single component method, maximum value 
method, global mapping method, etc. Different methods are applicable to different processing objects, and the use 
of inapplicable grayscale transformation methods will most likely lead to undesirable grayscale effects. Combined 
with the action characteristics of dance video images, this paper adopts a hybrid method of graying processing 
based on image fusion. The sum of the transformations localized to each channel input of R, G, B is calculated 
using Plath weighting, and the global contrast weighted mapping method is used to establish the objective function 
by means of the gray value, color distance difference, and other elements, and then the grayscaling results are 
obtained by minimizing the objective function. With this hybrid method, the global structure information and local 
contrast information of the image can be maintained to the maximum extent. 

 
II. A. 2) Thresholding video images 
The essence of image thresholding process is to segment dance images with the aim of compressing the amount 
of data in color images and simplifying the image analysis steps [18]. It divides the set of pixels according to the 
gray level set and each subset of this set corresponds to individual dance movements. When thresholding dance 
video images, it is extremely critical to determine the appropriate threshold value because it relates to the position 
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in the image to which the pixel belongs. Only a reasonable threshold value can produce a more accurate binary 
image. The threshold value is generally expressed in the following form: 

 [ , , ( , ), ( , )]T T x y f x y p x y  (1) 

In this equation, ( , )f x y  is the gray value at the pixel point ( , )x y  and ( , )p x y  is the gray gradient function at 
that point, by which the binarized image can be derived. 

 
II. A. 3) Segmentation of video images 
Segmentation of dance video images is done to change the dance image representation so that the image is easier 
to be understood and analyzed by a computer vision system. The image segmentation method segments the 
dance movements by locating their boundaries, so that each pixel in the image has its own unique label, which 
eventually forms a multi-pixel set. After thresholding the dance action image to obtain a binary image, it is 
necessary to separate the dancer's movement region from the whole scene, which requires segmenting the 
dancer's movement region and determining the appropriate threshold value in order to find the edge of the dancer's 
human body contour. For example, set the current moment as t , the frame detection value of the video image at 
the moment of t  is ( , , )p x y t , and the size obtained is M N , then at this time, the binary image obtained is 

( , , )A x y t . Then several different methods can be used to segment the dance video image, such as amplitude 
segmentation, which segments each action image region according to the amplitude of each action, and region 
segmentation, which segments the region according to the shape of the action. 

 
II. A. 4) Background subtraction and noise reduction for video images 
In the dance video image, in addition to the dancer as the foreground target, there are many other backgrounds, 
such as venue equipment, environment, lighting, etc. The existence of these multi-factor backgrounds will increase 
the complexity of the computer vision system to recognize the dancer's movements, and the foreground target, i.e., 
the complete human body region, can be obtained through background subtraction, which can reduce the difficulty 
of movement recognition. At present, there are more research results on background subtraction, in this paper, 
based on the special characteristics of dance video images, we choose Gaussian mixture model to realize 
background subtraction. The principle is to use K  Gaussian models (generally about 5) to characterize each pixel 
point feature in the dance video image [19]. Each different pixel point in the dance video image is used to match 
the Gaussian model, and if the match is successful, it can be judged as a background point, and if the match fails, it 
is judged as a foreground point, thus realizing the separation of background and foreground. 

(1) Modeling 
Need to first assume the value of the pixel point at different moments, such as the assumption of t  moment, 

then the value of the pixel point is tX , it occurs the probability of the formula is as follows: 

 , , ,
1

( ) ( , , )
K

i i t i i t i t
i

P X X   


   (2) 

In Eq. (2), ,i t  denotes the weight of the i th Gaussian distribution at the moment t , , ,( , , )t i t i tX    denotes 
its corresponding probability density function, ,i t  denotes the corresponding mean, and ,i t  is the period 
variance. 

(2) Update and Matching Models 
For a new input frame, suppose its pixel point value is tX , then the formula to determine whether the pixel 

matches the Gaussian model is as follows: 

 , 1 , 1| | 2.5t i t i tX      (3) 

If this formula condition can be satisfied, then it can be judged that the pixel point matches the model and is a 
background point, and if it cannot be satisfied, it can be judged that it does not match the model and is a 
foreground point. 

(3) Noise reduction 
From the Gaussian model background elimination effect diagram, it can be seen that there is noise around the 

foreground, which will cause interference impulses to the computer vision system to recognize the edge of the 
target image, so the noise reduction operation can be used to achieve the purpose of protecting the edges of the 
dancer's human body image. Considering the principles of convenience and practicality, this paper adopts the 
median filtering method to reduce noise[20]. The specific process is as follows: The first step is to move the 
template in the dance video image until the center of the template coincides with the center pixel point in the dance 
video during the moving process, and this pixel point can be used as the center of the window, with which different 
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shapes of the window such as square, circle, and so on can be constructed. In the second step, read the grayscale 
values of all pixels in the window under the template, and then sort the grayscale values, generally in the order of 
smallest to largest. In the third step, the median of the gray values after pixel arrangement is calculated and used 
as the gray value of the pixel at the center point of the window. The formula for calculating the output pixel gray 
value after median filtering and noise reduction is as follows: 

 ( , ) { ( , )}( , )g Wx y median f x i y j i j    (4) 

In this formula, W  represents the template window, ( , )g x y  refers to the output pixel gray value, and 
( , )f x i y j   refers to the input pixel gray value. 
 

II. B. Human Dance Movement Recognition 
After the human body has been detected and tracked, the next step of pose recognition is required. Human pose 
recognition is usually categorized into direct and indirect methods. One of the direct methods is to build a human 
pose model, compare the collected human data with the model one by one, and find the most similar human pose 
in appearance. Indirect methods are based on the prediction of generative models, based on the human body data 
collected to predict the feature profile, based on the feature profile to recognize the human body pose. 

 
II. B. 1) Action Recognition Based on Mean Hausdorff Distance 
Hausdorff distance is a measure used to describe the similarity between two given point sets 1 2{ , ,... }mA a a a  and 

1 2{ , ,... }nB b b b . The Hausdorff distance between A  and B  can be expressed as: 

 ( , ) max( ( , ), ( , ))H A B h A B h B A  (5) 

 ( , ) max min

( , ) max min
b Ba A

a Ab B

h A B a b

h B A b a




 

 

 

 

 (6) 

||~||  denotes the Euclidean distance between A  and B . The function ( , )h A B  is the directed Hausdorff 
distance from A  to B , and the size of Hausdorff distance is proportional to the similarity of the two sets of ,A B , 
i.e., the smaller the Hausdorff distance is, the more similar the two sets of ,A B  are. 

Noise will have a large impact on the Hausdorff distance, which directly leads to the bias of the recognition 
results, Dubuission et al. proposed the concept of partial Hausdorff distance, namely: 

 ( , ) max{ ( , ), ( , )}LK L KH A B h A B h B A  (7) 

 
( , ) ( ), ( , ) ( )sh th

L B K Aa A b B
h A B L d a h B A K d b

 
 

 (8) 

where sh

a A
L


 means the L th value in the A B  sequence, th

b B
K


 means the K th value in the B A  sequence, 
0 ,0L m K n    . Partial Hausdorff distances are mis-matched if the target in the image is occluded or disturbed 
by strong noise. Therefore the mean Hausdorff distance (MHD) is proposed, defined as: 

 ( , ) max( ( , ), ( , ))H A B h A B h B A  (9) 

 
1 1

( , ) min ( , ) min
b B a A

a A b B

h A B a b h B A b a
r S 

 

         (10) 

where r  and s  denote the number of elements in A  and B . 
Using the mean Hausdorff distance to determine the poses, the sample sequence and the sequence to be 

recognized are downscaled to three dimensions to obtain the sample sequence iS  and the sequence to be 
recognized S , and the mean Hausdorff distance of iS  and S  are obtained respectively, and the discriminative 
criteria are: 

 arg min( ( , )), 1,2,3, 4,5i
i

B H S S i   (11) 

II. B. 2) Hidden Markov Model-based Action Recognition Approach 
Suppose the system has N  states 1 2{ , ,..., }nS S S S , when the state of the system shifts to another state with 
time, suppose the state at t  is 1 2{ , ,..., }iQ q q q  , the probability of occurrence of the state iS  of the system at t  
is directly related to the previous state, and the relationship can be expressed as follows: 
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 1 2( | , ,...)t j t i t kP q S q S q S     (12) 

If the state of the system at t  is related only to the state at 1t  , then this constitutes a discrete first-order 
Markov chain: 

 1 2 1( | , ,...) ( | )t j t i t k t j t iP q S q S q S P q S q S         (13) 

If only stochastic processes with independent time t  are considered: 

 1( | ) ,1 ,t j i i ijP q S q S a i j n      (14) 

where the state transfer probability ija  must satisfy 0ija   and 
1

1
n

ij
j

a


 , then the process is called a Markov 

model. 
In a Markov model, states and observations correspond to each other and the observer can see the states 

directly. Hidden Markov models are composed of two stochastic processes, one of which possesses a Markov 
chain of finite states, and the other stochastic process is a random probability function that relates each state to an 
observation. From the observer's point of view only the observations can be seen and its existence and its 
properties can only be perceived through a stochastic process, hence the term Hidden Markov Model. 

In a Hidden Markov Model, each random event has a sequence of observations corresponding to it as 

1 2, ,..., tO O O  while there exists a hidden time series 1 2, ,..., rq q q . There are three preconditions for the 
establishment of the Hidden Markov Model, and these three assumptions are: 

Assumption one: 
Markovianity assumption: 

 1 1 1( | ,..., ) ( | )i i i iP q q q P q q   (15) 

Assumption two: 
Immobility assumption: 

 1 1( | ) ( | )i i j jP q q P q q   (16) 

Hypothesis Three: 
Output independence assumption: 

 1 2 1 2
1

( , ,..., | , ,..., ) ( | )
T

T T t t
t

P O O O q q q P O q


  (17) 

A Hidden Markov Model can be defined as a model   consisting of 5 parameters, which can be denoted as: 

 ( , , , , )N M A B   (18) 

Or it can be abbreviated as: 
 ( , , )A B   (19) 
Eq,  

 1 2, ,..., NN q q q : a finite set of states. 

 1 2, ,..., MM v v v : finite set of observations. 

  1, ( | )ij ij t i t iA a a P q s q s    : state transfer probability matrix. 

  , ( | )jk jk t k t iB b b P O v q s    : observation probability distribution matrix. 

  1, ( )i i iP q s     : initial state probability distribution. 

In practice, solving the following three basic problems is a prerequisite for using Hidden Markov Models: 
(1) Valuation problem. Assuming that a Hidden Markov Model is given and its transfer probabilities ija  and jkb  

are also known, the probability that this model produces a sequence of visible states is: 

 
1

( ) ( | ) ( )
maxr

r r
r

P O P O Q P Q


  (20) 
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(2) Decoding problem. First given the model and a sequence of observations O , a sequence of hidden states 
max { ( | )}Q P Q O  of this sequence of observations is generated by finding its maximum likelihood, i.e., by finding its 
maximum likelihood. 

(3) Learning problem. If the general structure of a Hidden Markov Model is known, but ija  and jkb  are not 
given, how to obtain these parameters from the training of a set of known symbols. 

This identification process is divided into a learning process and a valuation process, five sets of Markov model 
parameters are trained from the corresponding discrete training data to obtain ( , , ), 1,2,...,5i i i iA B i   , find the 

discrete sequence probability to be recognized ( | ), 1,2,...,5iP O i  , and then select the one with the largest 
probability as the result of pose recognition. Suppose the initial model is: 

1 1 1
, 1, , 1, , 1i i ij ij jk jk

i j k

a a b b
N N M

         , then the criterion of discrimination is: 

 arg max ( | )iB P O   (21) 
II. B. 3) Action Recognition Based on Joint Point Angle Measurement 
Let the coordinates of two points in space be 1 2 3 1 2 3( , , ), ( , , )X x x x Y y y y , then the Euclidean distance between these 
two points can be obtained: 

 2 2 2
1 1 2 2 3 3( , ) ( ) ( ) ( )D X Y x y x y x y       (22) 

In order to get the pinch angle of any joint of the human body, it can be obtained from the coordinates of the three 
points of the joint, the coordinates of the joint points obtained, combined with the equation (22) is calculated to get 
the distance between the joint points, Fig. 1 shows the calculation of the pinch angle of the joints. Finally the cosine 
theorem is utilized to calculate to get the pinch angle of that joint: 

 

( , )

( , )

( , )

a D B C

b D A C

c D A B


 
 

 (23) 

 
2 2 2

1 ( )
cos

2

a b c

ac
   
  (24) 

1 1 1( , , )A x y z

3 3 3( , , )C x y z2 2 2( , , )B x y z a

b
c



 

Figure 1: Calculation of the included Angle of the joint points 

The above joint coordinate-based angle calculation method is theoretically feasible, but in practical applications, 
since the joint points are unstable with each other, the error of the obtained results is very large and cannot be 
directly used for pose recognition. Therefore, this paper proposes a fixed-axis-based angle representation method, 
i.e., the positive direction of the X-axis is used as the reference line, the line between the two joint points is used as 
the to-be-measured line, the to-be-measured line is positively oriented in the outward direction of the human body's 
mid-axis, and the transverse axis of the shoulder is positively oriented in the outward direction of the body's 
mid-axis, and the angle between the to-be-measured line and the reference line is derived according to the 
counterclockwise order, and this angle is defined as the angle of these two joint points. Using this method can 
ensure that the line to be measured and the reference line are relatively stable, ensuring the accuracy of the angle 
measurement. 

This paper defines the joint point angle as: 

  1 2, , ,P P P    (25) 

In Eq. (25), lP  and 2P  are the two joints,   is the angle between the line connecting the two joints and the 
baseline, and   is the angle adjustment threshold. The definition of different poses can be translated into the 
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definition of the angle between the joints, and the angle adjustment threshold can be used to control different 
accuracy requirements. Suppose (Left shoulder, left elbow)i  , 2 (Left elbow, left wrist)  , 

3 (Right shoulder, right elbow)  , 4 (Right elbow, right wrist)  , then the upper body pose can be defined as: 

  1 2 3 4, , , ,       (26) 

II. C. Experimental results and analysis 
II. C. 1) Accuracy variation on the validation set 
The experimental part of this study firstly conducts the training of the 2D human key point recognition model, 
shows the change of recognition accuracy during the training process and the final recognition effect, then uses the 
output of the model to train the regression model from 2D to 3D coordinates, then uses the 3D key point 
coordinates to compute the movement instructions and demonstrates them on the physical robot, and finally 
analyzes and compares the human-computer interaction dance teaching constructed in this study with the Finally, 
the human-computer interaction dance teaching constructed in this study is analyzed and compared with the 
realization method of traditional dance teaching. 

For the training of the fourth-order Hausdorffs network, the MPII dataset is used as the training set. The MPII 
dataset is made for the task of human posture estimation and contains 25000 images with 40,000 human body 
annotations. The content of the pictures is the scenes of human daily activities. Each sample in the dataset may 
contain more than one human body, and the fourth-order Hausdorff network model is used for single-person 
keypoint recognition, so during training, the target person to be recognized is cropped from the sample according 
to the sample's labeling information before inputting into the network. The image size of the input network is 256 
pixels × 256 pixels. The learning rate is set to 0.00025. 60 rounds of training on the complete training set are 
performed, and 6 samples are selected from each batch in each round. Figure 2 shows the change of accuracy on 
the validation set during model training, and the accuracy is calculated as PCKh. PCKh@0.5 means that when the 
distance between the predicted position and the real position is not more than 0.5 head sizes, the key point is 
considered to be accurate in prediction, and the recognition accuracy of each key point is counted as the standard, 
and the recognition accuracy is stable at about 80% when the number of training rounds reaches 20. 

 

Figure 2: Validation of accuracy upon across training 

II. C. 2) Training process 
The Hausdorff model obtained from the training is later used to train a model for the 3D keypoint coordinates. The 
training of this model was done on the dataset Human3.6M. This dataset contains 3.6 × 106 samples, which, in 
addition to providing information on the coordinates of keypoints in 2D and 3D, also categorizes the behavioral 
categories of the characters, which are classified into a variety of dance movements, such as limb stretching, 
paddling, rowing, and so on. In this study, instead of distinguishing between different categories of behaviors, 
different behaviors are directly mixed together to do the training of keypoint prediction. The learning rate in the 
experiment is taken as 0.003. 200 rounds of training on the complete training set are conducted, and 32 samples 
are selected from each batch in each round. Figure 3 shows the change of the loss function during the training of 
the HCI model, with the increase of the number of iterations, the value of the loss function gradually decreases, 
and finally stabilizes at about 0.03-0.12. 
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Figure 3: The loss function of the interactive model training process 

II. C. 3) Dance movement definition and recognition results 
Table 1 shows the statistics of dance movement definition and recognition results, it can be seen that the human 
dance movement recognition model designed in this paper has an average recognition rate of 98% for complex 
dance movements, the maximum number of misrecognition is not more than 5 times, and the recognition rate of 
the limbs' natural stretching and broken stepping is the highest, both of which are 100%. 

Table 1: Dance action definition and identification result statistics 

Action 

mark 
Action definition Action semantics 

Test 

frequency 

Recognition 

number 

Recognition 

rate 

Frequency of 

error 

0 Natural extension of the limbs Initialize the state 100 100 100% 0 

1 
Raise your eyebrows and shake 

your palms 

Raise your eyebrows and shake 

your palms 
100 98 98% 2 

2 Shake your hand Shake your hand 100 99 99% 1 

3 Hip front stroke Hip front stroke 100 97 97% 3 

4 Waving hands front and back Waving hands front and back 100 95 95% 5 

5 Waving hands horizontally Waving hands horizontally 100 96 96% 4 

6 Flat hand swinging Flat hand swinging 100 99 99% 1 

7 Fragmented steps Fragmented steps 100 100 100% 0 

8 Treble Treble 100 98 98% 2 

9 Trembling when lifting the step Trembling when lifting the step 100 97 97% 3 

 

III. Analysis of the learning efficiency of human-computer interaction on complex 
movements in dance 

III. A. The role of human-computer interaction in teaching dance 
III. A. 1) Increased learning efficiency 
Figure 4 shows the improvement of students' learning efficiency by using the human dance movement recognition 
model. After a questionnaire survey of 25 professional Latin dance teachers, 72% of the teachers (18) think that the 
use of the dance movement recognition model can improve the teaching effect of rumba dance, and they recognize 
the human-computer interaction teaching, but only because they have not summed up a set of scientific and 
standardized teaching mode, and they only use it as a supplementary means to the traditional teaching method. 
Only because a set of scientific and standardized teaching mode has not been summarized, it is only used as a 
supplement to the traditional teaching method, as a means of activating the classroom, and has not been 
comprehensively applied to the teaching of rumba basic steps, which is still in the stage of experimentation, and 
has not been familiarized and applied by most teachers. 

After a questionnaire survey of 25 professional Latin dance teachers, 72% of the teachers took the HCI model as 
a supplement to classroom teaching, indicating that teachers are still in a dominant position in the teaching process, 
and the role of teachers is further strengthened through the use of the model for rumba dance teaching. HCI 
technology, as a novel teaching tool and medium for teachers to teach, strengthens the connection between 
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teachers and students. Students as the main body of the entire classroom, the use of props can further mobilize 
students' learning initiative, as opposed to traditional teaching methods, will no longer be passive acceptance and 
one-sided imitation, the novelty of the interactive function can attract students' attention, increase learning interest 
and stimulate learning motivation, drive students to strengthen the practice. 

 

Figure 4: The study efficiency of students by using the body dance action recognition model 

III. A. 2) Comparison of Students' Interests and Attitudes 
Through 32 hours of study, the students' learning effect will be assessed and evaluated objectively. The movement 
form indicators screened by experts before the experiment will be used as the main evaluation standard of the 
teaching effect, and finally these indicators will be combined with the competition scoring standard of WDSF to 
assess the students' movement technology form, and the content of the assessment will be based on the 
combination of students' single rumba basic steps, and three national-level sports dance judges will assess and 
score the students' technical level. 

Forty students were selected as experimental subjects, divided into two classes, each class of 20 students, for 
experimentation and comparison. All the children students did not have any dance foundation. Before the 
experiment in order to ensure the homogeneity of the experiment of the two classes, the basic conditions of the two 
classes were measured and compared and analyzed P>0.05, there is no significant difference. 

The scoring data of the control group and the experimental group before and after the experiment were 
compared and analyzed to objectively evaluate the effect of the use of props on improving the teaching of rumba 
dance, summarize the problems that arose in the experimental process and put forward suggestions for 
improvement. 

SPSS 22.0 statistical software was used to integrate and analyze the data after the experiment, and the relevant 
experimental results were finally obtained. The method of independent samples T-test and paired samples T-test is 
used to analyze the significant difference between the relevant data of the experimental class and the control class 
before and after the experiment, and to prove the scientific validity of the experiment according to the data results. 

Figure 5 shows the learning interest of students in the experimental and control classes, and Figure 6 shows the 
learning attitude of students in the experimental and control classes. Students in the experimental class before and 
after the experiment both in terms of interest in learning, or learning positive aspects have a substantial increase, 
while students in the control class is basically unchanged or a downward trend, for the interest in learning, the 
experimental class students are very interested in the number of interest in the number of students increased from 
2 to 9,3 increased to 5. Learning attitudes, the experimental class students of the number of people in these two 
indicators change as follows: 1 → 4,3 → 7, which shows that the use of props to teach rumba dance to children 
has a significant effect on the students' learning interest and learning attitude. In the whole experimental process, 
the different teaching methods, the teaching effect also has differences, the use of props for teaching compared 
with the traditional teaching methods, the use of props for children's rumba dance teaching has more obvious 
advantages. 
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Figure 5: Students study interest in the experimental class and the comparison class 

 

Figure 6: The study of the experimental class and the comparison class students 

III. B. Dance Skills Impact 
III. B. 1) Dance Skills Impact 
Rumba dance 32-34 bars per minute, complex and diverse technical movements, in addition to the provisions of 
the pace of work also need to be based on their own understanding of the music to join the choreography. The 
examiner cannot score beginners according to the requirements of professional dancers, and students only need 
to meet the basic requirements of the five indicators to get a high score. 

Table 2 shows the statistics of the dance assessment results of the two classes after the experiment. From the 
assessment results, the total score of the experimental class is higher than that of the control class, and all the 
indexes have reached excellence. The P-values of the movement strength and movement fluency indicators are 
0.795 and 0.678 respectively, which are greater than 0.05, indicating that the video feedback teaching method has 
limited influence in this area. However, in the accuracy of music rhythm, the maintenance of body form and 
expressiveness scores P-value is less than 0.01, with a very significant difference, the total score of dance 
movement in the experimental class is 89.78, with a P-value of 0.001<0.01, which indicates that the 
human-computer interaction dance teaching method can effectively improve the students' dance skills. 
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Table 2: After the experiment, the results of the two class dance scores were counted 

Scoring item Experimental Class Control class T P 

Total score 89.78±3.849 84.215±4.869 3.349 0.001<0.01 

Action 

17.195±1.014 17.348±1.248 -0.349 0.795>0.05 

Fluidity of action 18.089±1.496 17.798±1.578 0.429 0.678>0.05 

Music festival 18.065±1.463 16.245±1.569 3.215 0.005<0.01 

expressiveness 18.135±1.169 15.978±1.849 3.798 0.002<0.01 

Physical posture 18.296±1.169 16.846±1.0198 3.269 0.001<0.01 

 
III. B. 2) Comparison of learning confidence 
The term “confident” is often used to describe a sportsperson's good mental attitude. In the sport dance movement 
program, the strength of self-confidence is directly related to the athletes' dance performance, which is an 
important part of an excellent work, and the following is the survey of self-confidence of the experimental class and 
the control class. 

Figure 7 shows a comparative analysis of the self-confidence of students in the experimental and control classes. 
There are obvious differences between students in the experimental and control classes in terms of self-confidence, 
in which there are 16 and 8 people in the experimental and control classes who have very strong and strong 
self-confidence, accounting for 80% and 40% of the total, respectively. While there were 3 people with average 
self-confidence in the experimental class and 6 people in the control class, there were 1 person with weak and no 
self-confidence in the experimental class and 6 people in the control class. The results proved that the 
human-computer interaction dance teaching method can enhance students' self-confidence and make them show 
more self-confidence and passion when dancing. 

 

Figure 7: The students' self-confidence in the experimental class and the comparison class 

IV. Conclusion 
The application of human-computer interaction technology in dance teaching significantly improves the learning 
efficiency of complex movements. By establishing a dance movement recognition model and adopting the method 
of combining image preprocessing and multiple recognition algorithms, the high-precision recognition of ten kinds 
of dance complex movements was realized, with an average recognition rate of 98% and the maximum number of 
misrecognition not exceeding 5 times. The results of the teaching experiment showed that the total score of the 
experimental class with HCI technology in the dance skill assessment (89.78±3.849) was significantly higher than 
that of the control class with traditional teaching method (84.215±4.869), and the difference was especially 
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significant in the three indexes of music rhythm accuracy, expressiveness, and body form retention (P<0.01). It is 
worth noting that the HCI technology not only improved the learners' skill level, but also significantly enhanced their 
interest and self-confidence in learning, with 80% of the experimental class showing very strong or strong 
self-confidence, compared with only 40% in the control class. From the teachers' feedback, 72% of the 
professional Latin dance teachers believed that the use of the dance movement recognition model could improve 
the effectiveness of teaching rumba to students. These findings confirm the significant value of human-computer 
interaction technology in dance teaching, which not only provides immediate and accurate movement feedback, 
but also motivates learning by enhancing the learning experience. Future research can further optimize the 
movement recognition algorithm, expand the application scenarios, and develop a personalized teaching system, 
so as to build a more efficient new mode of dance teaching and provide a solid foundation for technological 
innovation in the field of dance education. 
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