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Abstract. Dance videos have issues with self occlusion and high complexity of
actions, which affect the effectiveness of action recognition. In order to improve
the accuracy of action recognition, a video action recognition method for chil-
dren’s dance teaching based on edge features is proposed. Image preprocess-
ing for children’s dance teaching videos, including grayscale and enhancement
of video images. The background subtraction method is used to detect moving
objects in video images, and the Canny operator is used to detect the edges of
moving objects, enhancing the continuity of the edges. After obtaining an image
that only includes the edges of the object, further extract the contour features of
the object. A recognition method based on Adaboost BP neural network has been
constructed. Using the BP neural network as a weak classifier, the Adaboost algo-
rithm is combined with the outputs of multiple BP neural networks to construct a
strong classifier, avoiding falling into local optima. Using edge features as input
to achieve specific action recognition for children’s dance teaching videos. The
experimental results show that the recognition method based on edge features has
a high average recognition accuracy of 94.715%.

Keywords: Edge Feature · Children’s Dance Teaching Video · Pretreatment ·
Adaboost-BP Neural Network · Specific Action Recognition Method

1 Introduction

Motion capture recognition is very challenging in computer research, mainly using clas-
sification recognition and image processing technology to analyze video data to achieve
human motion recognition. This direction has high research value and has attracted a
large number of scholars and researchers from scientific research institutions. Motion
recognition technology is applicable to a variety of video scenes, and has been widely
used in video retrieval, intelligent human-computer interaction, virtual reality, intelli-
gence, motion aided analysis and other fields. However, at present, the application of this
technology in dance video is still less, and due to the problems of self occlusion and high
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complexity of actions in dance video, the research in this area needs to be further carried
out. The successful application of motion recognition technology in other fields also
provides sufficient basis for the research in this field [1]. For the current large number of
dance video data, professionals often need to spend a lot of time to analyze the data by
watching and listening, which requires a lot of manpower and material resources and is
extremely inefficient. The application of motion recognition technology in the analysis
of these materials and the realization of dance motion recognition can not only reduce
the work intensity of data analysts, facilitate the retrieval of video data, but also improve
the efficiency of the automatic choreography system. It is also of great significance for
mining and protecting cultural heritage in the art field and dance teaching [2]. In addi-
tion, the research in this area also has some reference and guiding significance for video
action recognition in different environments, and can enrich the research in the direction
of action recognition technology.

Human motion recognition has always been widely concerned. With the continuous
progress of feature extraction methods and classification algorithms, motion recognition
methods also continue to develop. Most of the early action recognition methods based
on traditional computer vision use manual features extracted from action sequences, and
then use multi-layer perceptron or support vector machine to classify based on these
features. For example, based on the recognition method of improved dense trajectories,
this method extracts features through the trajectories of sampling points, and then clas-
sifies the encoded features using SVM. This method has achieved good results in action
recognition, and is one of the best algorithms in the field of traditional machine learn-
ing action recognition. However, traditional machine learning methods rely too much
on high-performance manual design features, which requires a large number of experi-
ments and prior information and is inefficient. With the increasing size of data sets and
the increasing computing power of computing devices, deep learning has made great
progress in the field of motion recognition. For example, the identification method based
on dual stream network. The dual stream network is divided into two subnetworks, spa-
tial stream network and temporal stream network. The spatial stream network extracts
the spatial information of the sequence based on RGB image frames, and the temporal
stream network obtains the temporal information of the sequence based on the optical
flow extracted from adjacent image frames, and classifies them respectively. Finally, the
average of the softmax scores of the two networks is taken as the classification result.
The dual stream network is simple and effective, but it also has disadvantages corre-
spondingly. In the time flow network, optical flow is the vector of motion. It is obtained
by gradient calculation of two adjacent frames. In order to represent the motion informa-
tion, it is input as multi frame optical flow. However, there are limitations. The number
of frames is too small to describe the motion information well, resulting in poor recog-
nition effect. If the number of frames is too large, the calculation time will increase, the
efficiency will decrease, and the performance will not necessarily improve, Therefore,
the effect of the two stream network on the long-term action modeling is poor. Another
type of action recognition method is based on bone joint point data. Bone data is not
easily affected by the above factors. Compared with RGB and depth data, the amount
of bone data used to represent human action sequences is relatively small. Therefore,
research on this type of method has gradually increased in recent years. For example,
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the method based on RNN converts bone data into feature vectors, and then models such
as LSTM are used for modeling. Finally, the whole body bone features are sent into the
classifier to get the final recognition results.

The main task of this paper is to study the methods of human motion recognition,
and apply them to the recognition of specific dancemovements, and propose amethod of
children’s dance teaching video specific motion recognition based on edge features. The
Canny operator is used to detect the edges of moving objects and enhance the continuity
of the edges, thereby obtaining an image that only includes the edges of the object.
This edge detection method can effectively extract the boundary information of objects.
After obtaining the edge image of the object, a recognitionmethod based onAdaboost BP
neural network is used to further extract the contour features of the object. This method
combines Adaboost algorithm and BP neural network, which can effectively improve
the accuracy and robustness of the classifier. Innovatively using BP neural networks as
weak classifiers and combining the Adaboost algorithm with the outputs of multiple
BP neural networks to construct a strong classifier. This combination method can avoid
falling into local optimum and improve the accuracy and stability of Object detection.

2 Research on Recognition of Specific Actions in Children’s Dance
Teaching Videos

The research on the combination of video motion recognition technology and dance
art has just started in China. Through the application of human motion recognition
technology to dance videos, dance movement posture can be effectively recognized. By
comparing the video action with the standard action, we can evaluate the dancers’ dance
posture and give suggestions for modification, which is an advanced auxiliary training
method.Under this background, this paper proposes a method based on edge features to
recognize specific actions in children’s dance teaching videos.

2.1 Pre Processing of Video Images for Children’s Dance Teaching

(1) Video image graying

The grayscale transformation of an image refers to the method of changing the
grayscale value of each pixel in the source image point by point according to the
transformation function to achieve a certain target condition [3]. It can be expressed
as

y(i, j) = I
[
f (i, j)

]
(1)

where, f (i, j) Is the grayscale function of the original image, I [] Is a transformation
function; y(i, j) Is an output image function. The piecewise linear transformation can
enhance the contrast of the image, highlight the areas of interest in the image, and
effectively solve the problem of poor quality of the collected image. It is one of the
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commonly used gray transformationmethods. Themathematical expression of the three-
stage linear transformation method used in this paper is:

y(i, j) =

⎧
⎪⎨

⎪⎩

χ
α

× f (i, j) 0 ≤ f (i, j) ≤ α
δ−χ
β−α

× [f (i, j) − α] + χ α ≤ f (i, j) ≤ β
ψ−δ
ψ−β

× [f (i, j) − β] + δ β ≤ f (i, j) ≤ ψ

(2)

where, ψ It is the maximum gray scale of the video image. By adjusting the position of
the inflection point of the polyline and the slope of the segmented straight line, that is,
the control parameters α, β, χ , δ The expansion or compression of any gray range can
be realized by taking the value of

(2) Image enhancement processing

In order to facilitate the subsequent analysis and processing by the computer, the
video image of children’s dance teaching is converted into a simpler gray image, but the
gray image after conversion often has the problem of poor contrast, so the enhancement
of gray image is crucial. Dynamic histogram equalization is developed on the basis of
histogram equalization. Its equalization idea is to construct a cumulative distribution
function through the probability density function of the original histogram, then use the
cumulative distribution function and mapping interval to calculate the intensity value
of the output image, and finally remap the pixel value of the original image [4]. The
difference between the two is that dynamic histogram equalization divides the overall
histogram into multiple sub histograms, and assigns a new mapping interval to each sub
histogram. For interval:

[
H0,HL−1

]
The probability density function and cumulative

distribution function of a sub histogram of are as follows:
Probability density function:

η(k) = nk
A

(3)

Cumulative distribution function:

μ(k) =
k∑

q=H0

η(q) (4)

where, k It refers to a certain gray level within the range, nk finger k The frequency of
gray level appearance, that is, the number of pixels, A It refers to the total number of
pixels in the range.

The specific process is as follows:

1) Input the video image of children’s dance teaching.
2) Obtain the histograms of R, G and B channels of children’s dance teaching video

images respectively, which are recorded as HR,HG,HB.
3) Calculation HR,HG,HB The distribution range of.
4) According to the distribution range, the improved segmentation method based on

exposure value is used to calculate the segmentation points iteratively, and each
histogram is divided into four sub histograms.



218 C. Liu and C. Long

5) Use the set reconstruction parameters b Calculate clipping threshold for each sub
histogram Ti. The calculation formula is as follows:

Ti = Ai

ai
+ b

(
f (Hi) − Ai

ai

)
(5)

Where, Ti On behalf of the i The total number of pixels in the sub histogram,
ai Refers to the length of the interval, b Is a reconstruction parameter whose value
range is (0,1), f (Hi) Is to get the first i A function of the peak value of the sub
histogram. Therefore, the adjustment range of the clipping threshold is between the
average value and the peak value [5].

6) Statistics of exceeding clipping threshold in each sub histogram Ti Total number of
pixels Ci And calculate its pixel redistribution value Di.

Di = (1 − b)Ci

ai
(6)

Among them, Ci Refers to the i The total number of pixels trimmed from the
sub histogram. Reconstruction parameters are also used here b, so that the clipping
threshold is associatedwith the reallocated value, that is, themore pixels are clipped,
the larger the reallocated value is.

7) Rebuild each sub histogram, i.e.

Ei =
{
Ti, nki > Ti − Di

nki + Di, otherwise
(7)

Where, Ei Refers to the reconstructed No i Sub histogram, nki Is the first i In
the sub histogram k The number of pixels on each grayscale.

8) Construct the corresponding cumulative distribution function for each reconstructed
sub histogram μ(k).

9) A new mapping interval is allocated according to the total pixel proportion of each
sub histogram after reconstruction.

Hi = Lg(Ei)

4∑

g(Ei)=1
g(Ei)

− 1 (8)

where, Hi Is the first i The segmentation point of the sub histogram mapping
interval, gq It is the first time after reconstruction q Sub histogram Ei The total
number of pixels for.

10) Equalize each sub histogram independently and remap each channel.

G(k) = H ′
0 + (

H ′
L−1 − H ′

0

)
μ(k) (9)

where,
[
H ′
0,H

′
L−1

]
It refers to the new mapping interval.

11) The three channels after remapping are fused to obtain enhanced results.
12) End.
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2.2 Edge Feature Extraction

In the research of action recognition, the first step is usually feature extraction. Feature
extraction refers to extracting the feature information used to describe the target action
in the video from the action data set, which is an essential step for the research of action
recognition. From this point of view, the extracted features play a vital role in the accuracy
of action recognition results and the robustness of action recognition methods. In this
paper, after fully considering the characteristics of dance movements, edge features are
extracted from dance videos. Before edge feature extraction, the moving human body
needs to be extracted. A video image generally contains two parts: moving area and
still area. The purpose of moving object detection is to successfully separate the two
parts and extract the moving area [6]. Background subtraction is a common method for
moving object detection in video images. This method is a method based on background
modeling. First, a stable background is established through parameter updating, and then
the original video object is compared with the background to get the detection result,
i.e. foreground target. The flow of this algorithm is shown in Fig. 1 below.

Start

Image 

preprocessing

object 

detection

Image 

reprocessing

Binary image

Sports goals

background 

subtraction

End

Fig. 1. Flow chart of background subtraction method

The above flow chart can be explained by formulas (10)~(11).

Qt = |lt − et | (10)

Q̂t =
{
1,Qt > ε

0, otherwise
(11)

In the above formula, lt Represents the original video frame, et Is the background
frame, Qt by lt and et The difference image obtained by subtraction. Equation (11)
indicates Qt The threshold value is set to ε, Q̂t It is the result of binarization.
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There is no doubt that the key of background subtraction based on backgroundmodel
is the establishment of background model. The common background modeling method
is the average method. The principle of the average method is simple. It is to accumulate
and summultiple video image sequences containing moving objects in turn, and then get
the background image [7] by averaging. The mathematical formula is shown in Eq. (12).

B(i, j) =

N∑

i=1
J (i, j)

N
(12)

where, N Represents the number of frames of the video image; J (i, j) Represents the
grayscale value of the image, B(i, j) Is the desired background image, changing pixels
(i, j) A stable and reliable background image can be obtained by using the value of.

In the above research, the moving human body has been successfully extracted, and
the detection results obtained are all expressed in binary images. To further analyze the
human behavior, it is necessary to describe a person’s behavior as accurately as possible,
which requires that some features that can fully represent the behavior be extracted first.
Different images have different features. There are many features that can be extracted
from an image, such as edge features, motion features, texture features, color features,
light features, etc. In order to accurately describe the behavior of moving objects, edge
features are extracted in this paper. The edge of an image generally refers to the places
where the gray level, texture and other characteristics of pixels appear to be distributed
in a jumping manner in an image. There are steps in the gray level changes of the
image subject and image background pixels in these places, which are reflected in the
function. The function image will show dramatic changes. Therefore, the traditional
edge detection operators take this as the starting point. Calculate the first derivative or
the second derivative [8] of the image gray level change. The first derivative operator
considers that when the first derivative reaches the maximum value, it is the edge of the
image, and the second derivative operator considers that when the second derivative of
the function crosses the zero point, it is the edge of the image. The common first-order
derivative operators are Roberts, Sobel and Prewitt operators; Common second-order
derivative operators includeCanny operator, Laplacian operator andLog operator. Canny
operator to be introduced in this paper is non differential operator.

Canny gave three basic edge detection rules in 1986 as the basic idea of Canny
operator, which is an optimized edge detection method up to now. The three basic
principles are as follows:

➀ Signal to noise ratio rule: ensure the accuracy of the original image edge to prevent
false edges;

➁ Positioning accuracy rule: the edge of the original image should be as close as
possible to the tracked edge image;

➂ Single edge response rule: the edge response should be unique to prevent multiple
responses and resist virtual responses as much as possible.

The above three rules were first proposed by Canny, and Canny operator solved this
problem completely in the form of mathematical expressions. The application of Canny
operator in image edge detection has a very significant effect,which solves the problemof
two-dimensional differential losing edge direction information, making Canny operator
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one of themost widely used algorithms in edge detection. The detailed operation process
of Canny operator is as follows:

In the first step, Gaussian filter operator is used to smooth the noisy image. Because
the edge and noise information in the image are mostly concentrated in the high-
frequency part, the noise information is easy to be detected as a false edge in the image;
To eliminate noise interference, the traditional Canny algorithm uses a two-dimensional
Gaussian filterφ(i, j)The image edge is smoothed by convolution. Set the original image
as f (i, j), the smoothed image O(i, j) It can be expressed as:

O(i, j) = φ(i, j) ∗ f (i, j) (13)

In the formula “∗” Represents the convolution operation, and the Gaussian filter
function formula is as follows:

φ(i, j) =
exp

(
− i2+j2

2γ 2

)

2πγ 2 (14)

where, γ Is the standard deviation of the Gaussian function.
The second step is to obtain the gradient amplitude and gradient direction of all pixels

in the image. After the smooth image is obtained through the Gaussian filter, the pixels
of the image are in the horizontal direction x And vertical direction y Solve the partial
derivative, and use the first order finite difference to calculate the gradient amplitude
Z(i, j) And gradient direction ϑ(i, j):

Z(i, j) =
√[

φx(i, j)
]2 + [

φy(i, j)
]2 (15)

ϑ(i, j) = arctan
φx(i, j)

φy(i, j)
(16)

The calculation formula for gradient amplitude and bearing transformation using
rectangular coordinates is:

φx(i, j) = f (i + 1, j) − f (i, j) + f (i + 1, j + 1) − f (i, j + 1)

2
(17)

φy(i, j) = f (i, j + 1) − f (i, j) + f (i + 1, j + 1) − f (i + 1, j)

2
(18)

At this time, the edge strength of the image can be reflected, and the direction
perpendicular to the edge can be reflected.

The third step is to perform non maximum suppression operation on the gradient
amplitude of pixels in the image. Non maximum suppression is a kind of edge thinning
technology. The role of non maximum suppression is to “thin” edges. After gradient
calculation of the image, the edge extracted only based on gradient value is still fuzzy. For
Criterion 3, there is and should be only one accurate response to the edge. Nonmaximum
suppression can help suppress all gradient values other than the local maximum to 0.
The algorithm for non maximum suppression of each pixel in the gradient image is:
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(1) Compare the gradient intensity of the current pixel with two pixels along the positive
and negative gradient directions;

(2) If the gradient intensity of the current pixel is the largest comparedwith the other two
pixels, the pixel will remain as an edge point, otherwise the pixel will be suppressed.

In the fourth step, the double threshold algorithm is used to detect edges and connect-
ing edges. Select high threshold first Rmax And low threshold Rmin, then start scanning
the map f (i, j) Each pixel of the candidate edge points marked in the candidate edge
image (i, j)Detect if the pixel (i, j)Amplitude of Z(i, j) greater thanRmax, then this point
is the edge point; If pixels (i, j)Amplitude of Z(i, j) lower thanRmin, then the point is not
an edge point; gradient magnitude Z(i, j) The points between high and low thresholds
are regarded as suspected edge points, which need to be further judged according to edge
connectivity. If there are edge points in the adjacent pixel points of the point, the point
is regarded as an edge point for connection; Otherwise, the point is a non edge pixel and
is discarded [9].

After the image containing only the target edge is obtained, the contour features of
the object can be further extracted. The contour features that can be extracted are as
follows:

1) Contour area: traverse all pixels of the image. If the pixel is in the contour, the value
is increased by 1, and the final value is the contour area;

2) Contour Perimeter: calculate the spacing between adjacent points of the contour and
accumulate it. The accumulated value is the contour perimeter;

3) Hu moment similarity: the second and third order normalized central moments of
the object contour are linearly combined to obtain the Hu moment invariant of the
contour, and the Hu moment similarity is obtained by comparing the Hu moment
invariant of the target and the model;

2.3 Specific Action Identification

After the timely detection and effective feature extraction of moving objects are com-
pleted, the next problem is how to judge and classify the processed video image according
to these effective features. The commonly said “identifying something” actually includes
two points of recognition and distinction, that is, first recognize the object, that is, care-
fully observe one, two or more of its features, and then use these features to distinguish
it from other objects in a pile of objects according to certain discrimination rules [10].

The full English name of BP neural network is back propagation neural network,
that is, back propagation neural network. On the premise that the number of neurons
in the hidden layer can be adjusted at will, it can approach any nonlinear mapping, and
has a certain fault tolerance ability, so it is suitable as a classifier. Although BP neural
network has many advantages [11], it is difficult to establish a better neural network
system, which is caused by its own shortcomings. It mainly includes:

1) It is difficult to determine the number of iterations of the algorithm, and may oscil-
late around the local minimum value, which will lead to slow convergence of the
algorithm. This will lead to too many iterations and low learning efficiency.

2) The gradient descentmethod is used tominimize the error function. The error function
may contain multiple local poles [12]
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3) The number of hidden layer nodes is difficult to determine. Must be selected by
experiment or experience.

4) The newly added training samples will affect the original training samples, that is,
the weight distribution of the network is modified.

Aiming at the problems of BP neural network, a massive image recognition method
based on Adaboost-BP neural network is proposed. BP neural network is used as a weak
classifier [13], and Adaboost algorithm is used to combine the output of multiple BP
neural networks to build a strong classifier, as shown in Fig. 2 below.

Contour area
Contour 

circumference

Hu Moment 

Similarity

Weak Classifier 

of BP Neural 

Network

Weak Classifier 

of BP Neural 

Network

Weak 

Classifier of 

BP Neural 

Network

The classifier of Adaboost 

algorithm

Combined Output

Fig. 2. Strong classifier model of the Adaboost BP neural network

AdaBoost (abbreviation of adaptive boosting) is a framework algorithm. AdaBoost
learning algorithm can cascade a series of weak classifiers to form a strong classifier. The
types of multiple weak classifiers used by AdaBoost classifier are consistent. Different
classifiers are obtained through serial training, and later classifiers will be obtained
through training according to the wrong data of the previous classifier. The output of
AdaBoost classifier is the result of weighted summation of multiple weak classifiers
[14]. The weight of each classifier is determined by its classification success rate. The
higher the classification success rate, the greater the corresponding weight. Advantages
of AdaBoost algorithm: low generalization error rate, easy implementation, and can be
applied to most classifiers without parameter adjustment.

The construction of Adaboost-BP classifier needs two stages: training stage and
recognition stage. The training process is as follows:

Input: training sample set V , the number of samples is n, one for each sample m
Dimensional eigenvectorU Representation, vectorU The element in represents an edge
feature of the sample and the number of categories is λ.

Step 1: Because the range of each feature of children’s dance teaching video image is
different, there is no comparability between features. In order to eliminate this difference,
all characteristic values can be converted to the range of [0,1]. Therefore, before inputting
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the image feature vector of children’s dance teaching video, it is necessary to normalize
the image features:

v̂ij = vij − min vi
max vi − min vi

(19)

Among them, vij, v̂ij It is the first time before and after processing j No. of samples i
Features. max vi, min vi It is the No i Themaximum andminimum values of the features.

Step 2: Set parameters of BP neural network weak classifier.
Step 3: Set the number ofAdaboost iterations and training times� The initial value is

0; Parameters of BP network training stop: number of iterations, convergence accuracy;
The number of incremental iterations each time when the condition is not met Nu. Let
the initial weight vector of the sample be w0, weight of each sample wi,0 = 1

n .
Step 4; Create section � Weak classifiers CL� . Training section � BP neural

network, the initial weight of neural network is set randomly.input v̂ij To the neural
network, and then calculate the error between the neural network output and the expected
output errj, Calculate errj Weighted error rate of �e.

�e� =
n∑

j=1

errj · wi� (20)

Among them, errj On behalf of the j Is the sample output correct? If it is wrong, then
errj = 1, conversely errj = 0. If�e� < 0.5, then use the trained neural network as the first
� Weak classifiers CL� Otherwise, the neural network will be trained every iteration
on the original basis Nu And check the weighted error rate of e, until the weighted error
rate meets �e� < 0.5 before stopping iteration. Finally, the weighted error rate �e�

As the AdaBoost framework � Iterations CL� Error rate.
Step 5: Calculation u� As CL� Weight of.

u� =
ln

(
1−�e�
�e�

)

2
(21)

Step 6: Update each sample to wi,�+1 The weight of is calculated according to the
formula, normalized, and then executed � = � + 1, and skip to step 5 for the next
iteration.

Step 7: BP weak classifier is established. judge � < Maximum Iterations max�

Whether it is true or not. If it is not true, the iteration is completed and the strong classifier
has been established. Exit the algorithm. Otherwise, skip to Step 4.

For the established Adaboost-BP strong classifier, the joint output of each output
node is:

Yi = argmax
max�∑

�

log
1

u�

(CL� .out� = ς) (22)

among ς If it is 0 or 1, that is, the weight sum of the output is 1 and the weight sum of
the output is 0. Select the maximum weight and the corresponding output as the output
of the strong classifier.

After completing the training ofAdaboost-BP classifier, it can be used for test sample
recognition.
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3 Method Test

3.1 Datasets

At present, the research on the combination of motion recognition technology and dance
has just started, and the available dance data set is still relatively small. The open motion
capture data set of Carnegie Mellon University, but the data set contains very little dance
data, which cannot be specifically used for dance motion recognition research; The
Dance DB dance data set published by the Virtual Reality Laboratory of the University
of Cyprus can meet the requirements of dance action recognition research. Therefore,
two dance data sets were used in the experiment, namely, the Dance DB data set and
the folk dance data set produced by my laboratory. In the Dance DB dataset, each
dance category uses emotion markers; The Folk Dance dance data set is divided into
four groups in total. Each group contains a number of subdivisions of dance actions.
The action categories are relatively rich, and each group of dance actions is relatively
complex and challenging.

(1) DanceDB
There are 48 dance videos in the DanceDB dance dataset currently published

by the Virtual Reality Laboratory of the University of Cyprus. The background and
camera perspective in each dance video are fixed. The frame rate of the image is
20fps, and the size of each frame is 480 * 360. Although the data set currently
contains a relatively small number of categories, there are challenges such as easily
mixing moving objects and backgrounds in the video. It is an excellent dance action
data set published in the field of dance action analysis research. Therefore, it can
be used to measure the effectiveness of the algorithm proposed in this paper. There
are 12 kinds of dance actions in the DanceDB dance data set, each of which is
marked with an emotion tag as the category of this kind of dance action. The dance
action categories in this dataset are: Afraid, Angry, Annoyed, Bored, Excited, Happy,
Miserable, Pleased, Relaxed, Sad, Satisfied, Tired.

(2) FolkDance
The FolkDance dance data set is a dance data set produced by the laboratory

itself. It uses the motion capture equipment Vicon to collect professional dance
action videos. During the production of the entire data set, four groups of folk
dance actions are designed according to the data set production plan and the final
scheme discussed with dance experts. In view of the fact that the research on dance
action recognition is still in its infancy, the production of the FolkDance dataset
currently only considers the situation of single dance, and does not consider the
changing stage background, props and other factors. In the specific process of dance
video capture, we invited several dance majors to perform dance according to the
grouping settings, while using the Vicon device to collect dance video data. A total
of 84 dance videos were recorded, and the background and camera angle of view
in each video were set to be fixed. The image in the video is uniformly set to a
frame rate of 20 prints per second, and the size of each frame is 480 * 3600. This
data set contains many types of dance actions, and the dance actions are complex,
which is challenging for dance action recognition. Therefore, this data set can be
used to verify the effectiveness of the dance action recognition algorithm proposed
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in this paper. The FolkDance dance data set mainly includes four groups of dances,
namely, step double flower combination, lining flower combination, towel flower
combination and flower combination.

3.2 Test Method

In order to verify the feasibility of the dance action recognition algorithm in this paper,
we used cross validation to evaluate the algorithm in the experiment. Cross validation is
a statistical method of cutting data samples into subsets. Its idea is to divide the original
data set into training set and test set. Usually, the training set is used to train the classifier.
After the training is completed, the test set is used to test the model obtained through
training, and to evaluate the performance of the classifier, that is, the feasibility of the
algorithm. K-fold cross validation is a common method of cross validation.

K fold cross validation: divide the data set into K groups, select one of them as the
test set, and the remaining K-1 groups as the training set. Repeat the cross validation for
K times, and select one group from them as the test set each time. Finally, the recognition
accuracy of K times is taken as the final recognition result through the average cross
validation. Generally, the value of K in the experiment is l0. On DanceDB, one person’s
dance data set is selected as the test set each time, and the rest three people’s dance data
set is selected as the training set. Repeat four times, and finally take the average result
of the four times as the final result; For the FolkDance data set, the data of one person
is also selected as the test set each time, and the data of the other two persons is used
as the training set. Repeat three times, and finally average the final results of the three
times.

3.3 Edge Contour Features

Use the research in chapter 1.2 to extract image edge contour features. Taking one of
the video image samples as an example, the image edge contour features are shown in
Fig. 3 below.

(a) Original drawing (b) Edge contour feature drawing

Fig. 3. Edge contour feature extraction results

The outline area of the figure is 24.63 cm2; The contour perimeter is 32.27 cm;Hu
moment similarity is 0.745.
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3.4 Method Test Results

Combining all recognition results, calculate the action recognition accuracy of the two
dance video data sets, and then calculate the average value. The results are shown in
Table 1 below.

Table 1. Accuracy rate of action recognition

Method Data set Recognition accuracy/% Average recognition
accuracy/%

A Recognition Method
Based on Edge Features

DanceDB 93.65 94.715

FolkDance 95.78

Identification Method
Based on Improved Dense
Trajectory

DanceDB 88.66 85.22

FolkDance 81.78

Identification method based
on dual flow network

DanceDB 85.97 84.375

FolkDance 82.78

Recognition method based
on bone joint point data

DanceDB 78.62 82.795

FolkDance 86.97

According to Table 1, the recognition accuracy of the article’s method is relatively
high, with an average of 94.715%. However, the average recognition accuracy of the
improved dense trajectory based recognition method is 85.22%, the average recognition
accuracy of the dual flow network based recognitionmethod is 84.375%, and the average
recognition accuracy of the bone joint number based recognition method is 82.795%.
This indicates that the edge feature based recognition method proposed in this article
has high recognition accuracy and can effectively achieve specific action recognition.

4 Conclusion

The recognition and analysis of dance movements has a very broad application prospect,
and can play an important role in such aspects as dance video understanding, dance
distance teaching and cultural protection. Nowadays, more and more advanced motion
recognition algorithms and computing devices also help to achieve all of this. However,
the research in this area is still very rare. This paper studies dance motion recognition
based on edge features, and mainly completes the following work:

(1) Aiming at the research and analysis of the characteristics of dance movements at
the same time, this paper proposes an effective method to extract edge features,
analyzes the general steps of edge detection, and then takes Canny operator as an
example, mainly introduces the steps of edge detection using Canny operator and the
specific operations of each step Hu moment similarity characterizes the appearance
and contour features of dance movements in the video.



228 C. Liu and C. Long

(2) The AdaBoost framework algorithm is used to improve the BP neural network algo-
rithm, and the AdaBoost enhanced BP neural network algorithm is proposed, which
overcomes the problems that the traditional BP neural network is easy to fall into
the local minimum and the convergence speed is slow.

(3) Another major contribution of this paper is the collection and production of dance
data sets. For dance action recognition research, dance data sets play a very critical
role in the research. We have specially produced a folk dance dataset. During the
productionprocess,wedeveloped adetaileddata set recording scheme, anddiscussed
with professional dance experts about the production of dance data sets. In the
later specific recording process, we used the Vicon motion capture system to invite
different dance majors to record dance videos according to the dance group motion
design. At the same time, considering that the research on dance action recognition
is still in its infancy, and the dance action is too complex, our data set is recorded
in a fixed scene and with a single person performing dance. At present, we have
completed a total of three person times, four groups, and 84 dance action videos, as
well as other single person time andmulti category data sets for other dance research.

Although the method in this paper has finally achieved good action recognition
results, there are still many areas worthy of improvement. In view of the complexity
of dance movements, the dance data set we have produced at this stage only considers
the situation of single person dance, and does not consider factors such as changing
stage scenes. In the future, we will focus on more challenging research on dance action
recognition such as scene changes and multi person dance, extract dance action features
more suitable for complex backgrounds to better represent dance actions, and then make
research results on dance action recognition that are more in line with actual needs such
as real dance choreography.

Aknowledgement. Characteristics and Innovation of Grassroots Party Building in Xiangtan
under the Background of Rural Revitalization (Project No. 2023C54).
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