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ABSTRACT 

Stage art is a multifaceted form of expression where space and time resonate 

with one another. During performances, dancers blend reality with 

choreographed scenarios, presenting a unique artistic experience to the 

audience. Music serves as the heartbeat of dance, while dance movements 

resonate with musical rhythms. These movements are organized and rhythmic, 

conveying emotions and creating artistic imagery. The diversity inherent in 

dance necessitates a wide array of styles and a rich combination of movements. 

Even seasoned motion capture companies face challenges in establishing 

extensive data sets that meet specific requirements. As the demand for 

choreography grows in today’s society, traditional manual choreography can be 

time-consuming and labor-intensive. Thus, there is a pressing need to design 

and implement an intelligent choreography and display system. By integrating 

computational photography and intelligent system design grounded in data 

mining, costs can be reduced while enabling effective music choreography. This 

system has demonstrated the capability to generate superior dance sequences, 

achieving high user satisfaction and prompt responses, thus showcasing its 

practical application value. 

KEYWORDS: Big Data Mining; Computational Photography; Choreography; 

Mobile Intelligent System 

1. INTRODUCTION 

After human beings have experienced primitive art, with the 

development and change of art culture, various arts have emerged one after 
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another (Allsopp & Lepecki, 2008). Among them, visual art and conceptual art, 

as the product of modernism and post-modernism, make dance video 

technology shine in visual art, and begin to be pursued and used by the world 

(Hirsch, 2011). Traditional choreography is time-consuming and laborious. It not 

only requires professional dancers to repeatedly and accurately dance to 

establish motion capture data, but also requires professional animators to 

correct the data, seriously hindering the further development of virtual character 

dance (Impett, 2019). In the process of choreography, the choreographers need 

to fully consider the stage space (Krishnan, 2013). Because the stage space 

will have an impact on the performance effect of the dance art, it is necessary 

to combine the stage space for editing and creation (Soga et al., 2017). There 

are many elements to be considered in the choreography process. Only from 

the perspective of comprehensive thinking can we help optimize the 

choreography process (Mustaniemi, 2020). For example, considering the 

elements of the stage space, combining the actual situation of the stage space 

to create a dance, and improving the quality of dance creation (Li et al., 2015). 

With the development of computer technology, more and more choreographers 

begin to realize the copying function of computer in the creation and display of 

dance art, and begin to explore the synthetic application of computer 

technology and dance image technology (Raskar et al., 2009). Therefore, the 

computer dance choreography system software came into being (Yuan, 2015). 

Applying computational photography technology to the innovative display of 

dance art is the biggest difference between new media dance area and 

traditional dance (Cruz-Filipe et al., 2022). In the specific dance display process, 

the digital display of actors' dance limbs is likely to be the key factor supporting 

the success of dance works. The intelligent system includes scene 

management, network management, interaction management, data 

management and other functions. Users are divided into administrators and 

ordinary users according to requirements (Dai et al., 2019). Dance creation 

should follow the objective law of the development of social life, and truly and 

typically reflect social life (Aristidou et al., 2022). However, the authenticity of 

dance creation is not only the original reproduction of the social life by the 

choreographers, but also the essential law of social life and the development of 

things with a correct and profound attitude. The biggest limitation of traditional 

dance is the fixation and unity of space and time. People often wear clothes 

and carry out body language display at specific places with music, while the 

audience receives sensory information directly at the scene, and there is no 

broadcast media. New media enrich the stage space of dance art, mainly 

thanks to the introduction of installation art. Through scene creation and 

reorganization in specific stage space, it presents different stage effects (Engel 

et al., 2011). What science and technology have in common with art is that they 

are rooted in creativity, which is why digital technology is used in dance art. 

Starting from the innovative idea of "choreographing for the camera", the image 
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pays attention to the artistic expression of subjective colors and the idea of 

being unconventional, which provides distinctive characteristics for the 

development of modern dance art (Mancioppi et al., 2009). The system 

constructed in this paper adopts a visualized dance teacher to interact with 

dancers, which can be realized by using GIF live animation or cartoon images 

with rich expressions and movements. In the process of applying this system, 

dancers will track and coach the whole dance movements, so that dancers can 

actually realize the effect of intelligent choreography (Wang & Yoon, 2021). The 

modern stage mainly has the types of extension and frame, and the modern 

stage has the types of track type and mobile rotary type. The plasticity of the 

stage space can be greatly enhanced by combining the soft and hard scenes 

of the stage with the large LED screen (Carey et al., 2019). In the new media 

era, "screen dance", with its short length, concise content, compact structure 

and other characteristics, makes the "camera language" from movies and 

traditional dance performances collide and cross on the Internet. While 

presenting gorgeous effects, it also causes us to think about the new creation 

method of dance art. The development of science and technology has also 

made the audience's aesthetic thinking and needs increasingly diversified. If 

the dance art wants to achieve sustainable development, it must be based on 

the times and dare to innovate (Rithe et al., 2013). Therefore, when creating 

dance, artists should be good at using new science and technology to make art 

collide with science and technology, break through the limitations of dance art, 

explore more development possibilities, and create dance works that are more 

in line with the needs of the times and the expectations of the audience (Lv et 

al., 2013).  

2. Related Work 

Wan G et al. established a matching model of actions and music clips 

based on the rhythm characteristics of music and dance actions, and used the 

dynamic time warping (DTW) algorithm to measure the rhythm matching degree 

of actions and music clips (Wan et al., 2012). Radu Timofte studied and 

analyzed in On the Thinking Tendency of the Construction of Dance Image 

Body Language that "the thinking tendency of dance image strengthens the 

overall morphology and imagery of body language in the development of 

modern dance art in a sense, breaks the space-time continuity and identity of 

traditional dance art action language, and strengthens the essential 

characteristics of dance art (Timofte et al., 2018). Li W, from the perspective of 

the interaction between dance and film, believes that dance images go beyond 

the definition of recording dance and become a creative and unique observation 

involved in a certain creative behavior and image perspective (Li et al., 2015). 

Through the analysis of different space shaping and different variations, we 

explore the application of new technology in the dance creation environment. 

Mcintoshsmith S N proposed that the introduction of virtual reality technology 
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makes dance choreography break through the restrictions of two-dimensional 

space and static stage, and also makes the ingenious ideas of choreographers 

appear in three-dimensional space and dynamic space (McIntosh-Smith et al., 

2018). It is also possible to create some virtual characters and dance 

movements through computer technology, so that the space and time of the 

stage and the expressive force of the dance can be extended and the audience 

can feel immersive. Lv et al. proposed that the current situation and pattern of 

contemporary photography are complex and unpredictable, and many 

possibilities have created many mysteries for its future development and its 

impact on other art categories, as well as for the photography industry and 

ontology (Lv et al., 2013). 

The interference of photography in reality has been strengthened, and 

the current development strategies and future development strategies and 

possibilities of the photography industry have put forward realistic requirements 

for rewriting the history of photography and repositioning photography (Yuan, 

2015). The movement of Yuan W's dance is limited by the stage, and a limit is 

sent in the video and turned into a "picture frame". The "stage" in this image 

plays a limited role when the aircraft position changes and moves at different 

angles. The dance is constantly moving and changing. Even the static modeling 

is just a short moment. The change of lens angle directly affects the difference 

of the modeling effect of the dance screen (Engel et al., 2011). Krishnan D 

believes that photography is just a data collection process of computer digital 

computing (Krishnan, 2013). There is no real "original image" in "computational 

photography", but only data recorded by sensors. As a medium, photography 

has undergone tremendous changes, which are reflected in our visible and 

observable daily life. 

3. Dance Image Technology Based on Computational Photography 

3.1. Intelligent Choreography System 

Stage picture scheduling is the main scheduling work of the 

choreographers. Dance picture scheduling requires the choreographers to pay 

attention to the use of focus, line, balance and other performance techniques. 

The scheduling of stage pictures and background music complement each 

other. Only the integration of stage scheduling and music can better set off the 

rhythmic beauty of the works. The computational photography technology 

provides more advanced and abundant technical support, which expands the 

function of dance choreography software. The choreographer can capture, 

observe and study dance movements through the computer, which undoubtedly 

greatly improves the efficiency of dance choreography. Analyze the song 

characteristics of the song by combining manual and automatic methods, and 

mark the time period, style, rhythm and beat of the song's paragraphs. There 
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are two steps to generate dance actions (Figure 1).  

 

Figure 1: Overall Framework of Intelligent Choreography System 

In essence, the creation of dance is a reflection of the editor on the level 

of logical thinking of real life. Starting from motivation, it is always closely 

connected and integrated with each other through the realistic representation 

of "editing" and "guiding". 

3.2. Application of Computational Photography in Dance Creation 

In recent years, the dance position has suddenly changed to the Internet, 

and the traditional stage performance and the "screen dance" represented by 

mobile internet devices have experienced a huge fission in presentation and 

creation methods. The recording function of the lens breaks through the 

limitation of the theater and the actual space. At the same time, it makes use of 

its own language features to show the details of the actors in the space more 

delicately on the premise of completely reproducing the theme and content 

(Rangel-Colmenero et al., 2022). It makes up for the lack of the image of dance 

works in time and space, and brings the audience the ultimate aesthetic visual 

enjoyment. It is a useful exploration to apply computational photography to the 

process of dance creation.  

Computational photography is a new digital imaging technology derived 

from traditional digital photography (as shown in Figure 2). It can be processed 

by a series of software, including optical imaging, sensor capture, intelligent 

selection, and digital computing. The contents of computer vision, digital signal 

processing, graphics and iconography are deeply integrated, and the imaging 

principle of digital camera is completely changed from the shooting mode of 

traditional camera. Computational photography is a complex integrated system. 

This paper will organize the research content of computational photography 

according to the improvement of four elements (scene, optical system, sensor, 

image processor) in the traditional camera imaging process by computational 

photography. 
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Figure 2: Compute the Imaging Process of the Camera 

Camera language is in a subordinate position, dance body action is still 

the main expression of emotion, and the main role of camera language is 

reflected in the level of communication and recording. In order to adapt to the 

communication characteristics of the network era, multimedia has applied the 

network indiscriminately. Networked media has unprecedented inclusiveness, 

integrating all traditional information supported by text, pictures, sounds, videos 

and databases. Dance image is a kind of dance art form with unique artistic 

character and artistic existence mode. For the formation of correct dance image 

thinking, the creators need to stand on a certain level of professional knowledge 

and be able to flexibly use traditional body language. At the same time, 

combining with computational photography, the work should be reasonably 

processed in the later stage to lay a good foundation for the production of 

excellent dance works. 

4. Using Data Mining to Construct Intelligent Choreography System 

4.1. Data Mining Principle 

Processing big data requires technologies different from traditional 

methods to effectively balance the relationship between our tolerance for time 

and system accuracy. Using big data technology, shared data can be extracted 

from the data information of each subsystem of dynamic dance choreography, 

and the cross regional and cross domain "data warehouse" can be integrated. 

While migrating historical data to the big data platform, ensure the integrity of 

the data and the comprehensibility of the relationship between the data. The 

data acquisition system mainly obtains information data through perceptron, 

RFID (Radio Frequency Identification), QR code, video surveillance and other 

methods to provide data sources for the next data processing and platform 

calculation (Figure 3). 
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Figure 3: Data Mining Principle 

In the process of data mining, first of all, through a clear understanding 

of the purpose of data mining, there is a clear definition of the object data to be 

operated. After determining the mining object of the data mining task, it is 

necessary to search all the data associated with this data mining task from the 

data set and select the data suitable for the data mining application. Finally, the 

time series data are merged and sorted, so as to improve the reliability and 

efficiency of data mining. 

4.2. Algorithm Introduction 

Through data mining technology, we can improve the utilization of 

various data and shorten the time for processing massive data. The collected 

action information intelligent monitoring big data is subject to information fusion 

and ambiguity detection. Multi sensor node information fusion method is 

adopted for big data fusion, and a sensor information tracking model is 

established. The probability distribution function of intelligent monitoring big 

data acquisition is obtained as follows:   

𝑤(𝑥) = ∑ 𝑤𝑖𝛿𝑖(𝑥)
ℎ
𝑗=1                              (1) 

In the collaborative cloud platform environment, the fuzzy parameter 

identification is conducted, the fuzzy degree parameter identification model is 

established, and the adaptive parameter distribution is calculated. The output 

big data statistical characteristic 𝐽(𝑤) can be expressed as: 

𝐽(𝑤) = ∑𝑟 + 𝑡(𝑒) + 𝑚                           (2)  

The linear combination model of big data mining of the intelligent 

scheduling system is as follows: 

𝑏𝑖 =
𝑎𝑚+𝑇𝑖

𝑞
+ ∑ 𝑝(𝑤)𝑖=1                           (3) 
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The Android terminal sends a POST request to the server PHP program. 

After receiving a response, it parses the returned JSON data, and then 

performs relevant UI processing. Data mining technology can help mobile 

intelligent system to extract the location of spatial objects, and improving the 

efficiency of spatial data mining algorithm can improve the performance of 

mobile intelligent system, and then quickly respond to user requests. 

𝛥(𝛼) = ∑ (𝑦𝑖 + 𝑓(𝑥𝑖))𝑖 + 𝜂𝑓(𝑘)                     (4)  

Unsupervised learning method is used to determine the data center of 

hidden nodes in RBF neural network, and the expansion constant of hidden 

nodes is determined according to the distance between data centers. Then, the 

output weights of hidden nodes are trained through supervised learning, as 

shown in the following formula (5). 

𝑙 = ∑ 𝑟(𝑒) + 𝑡(𝑒) + 𝑥(𝑡)𝑒=1                          (5)  

At different time 𝑛 , the next time position of the action node can be 

calculated according to the current position, motion speed and direction of the 

action node. The specific calculation formula is shown in (6) and (7).  

𝑥𝑛 = 𝑥𝑛−1 + 𝑣𝑛+1 𝑐𝑜𝑠 𝑑𝑛                          (6)  

𝑦𝑛 = 𝑦𝑛−1 + 𝑣𝑛+1 𝑠𝑖𝑛 𝑑𝑛                         (7) 

Where, (𝑥𝑛, 𝑦𝑛)  and (𝑥𝑛−1, 𝑦𝑛−1)  are the coordinates of the node at 

time 𝑛  and time 𝑛 − 1  respectively. 𝑣𝑛+1  and 𝑑𝑛  are the velocity and 

direction of the node at the moment respectively. When removing duplicates 

and errors, the integrity and validity of data should be checked first. The first 

thing to filter is the data missing the action information field. In addition, the data 

collected by the user's system that is not included in the information table 

should be filtered out. 

𝑒(𝑟) =
𝑤⋅√(𝛼1+𝛼2)

2𝑟
                            (8)  

Where, 𝑤 represents the initial coding coefficient of frequent item index 

of association rules, 𝑟 represents the frequent item coefficient index in the set 

environment, and 𝛼1，, 𝛼2，  represents the data parameter discrimination 

condition based on association rule mining algorithm. The terminal release is 

directly targeted at mobile system users. The data and analysis results 

generated previously can be directly released on various terminals to achieve 

information sharing and access for all end users, and provide different data 

according to the needs of different terminals. Under the action of association 

rule mining algorithm, the calculation result of association dispersion index 
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directly determines the real-time tracking ability of the system control host to 

the moving target. For example, when a user submits a task to the system, the 

task related information will be sent to the central node of the entire Map 

Reduce. Job Tracker is responsible for timing communication through other 

nodes in the cluster, and needs to manage which programs should be allocated 

to which devices. 

𝑅 = √
𝑎

𝛽(𝜇1+𝜇2+⋅⋅⋅+𝜇𝑛)
                             (9)  

Make use of the data processing problem, install the necessary detection 

module in the data processing process, and clearly divide the data into online 

time, on-line time and off-line time. For the second-level data processing 

technology, it is necessary to integrate the stream processing method to 

analyze and calculate the data. The distance the user moves is defined as: 

𝑑𝑖𝑠 = 𝑚𝑖𝑛( 𝑑𝛼 , 𝑑𝛽
→ 
)                           (10)  

So far, the calculation and processing of various index parameters have 

been completed. Combined with all levels of hardware equipment structure, the 

smooth application of dance choreography mobile intelligent target tracking 

control system based on association rule mining is realized. 

5. Validation Experiment and Results 

In order to verify the effectiveness of the designed dance choreography 

moving intelligent target tracking control system based on data mining, a 

contrast experiment is designed. The object tracking control system based on 

association rule mining and the control system based on ROS (Robot operating 

system) algorithm are respectively applied in the control host, where the former 

is used as the experimental group and the latter as the control group. The 

optical motion capture system was used to collect two types of music and dance 

motion capture data, and a high-quality music and dance data set was 

constructed. The dance action database records and queries the action code 

of "beat style paragraph duration number" as the primary key. The 

corresponding action record file contains: duration, artistic score, Euclidean 

distance between the first frame and standard action, Euclidean distance 

between the last frame and standard action, and action data. The data and 

results analyzed under the big data platform can be published not only on the 

dance authoring terminal, but also on the dancer's app, realizing information 

sharing and access between the service terminal and the user's app. The test 

environment uses four mobile devices, one of which is Name Node and the 

other three are Data Node. The basic environment of the device has been set 

up, and the host names of each node and the corresponding IP addresses of 

the hosts are shown in Table 1. In order to make the program designed in this 
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paper easier to browse, correct, reuse and supplement, the independent 

modular development mode of hierarchical architecture is adopted. Finally, on 

the basis of meeting the requirements of basic functions, the user interaction 

experience is optimized. 

Table 1: Host Name and IP Address Corresponding to Node 

TYPE HOST NAME IP  

NAME NODE  SOi Server 192.168.11.100 

DATA NODE  node1  192.168.11.110 

DATA NODE  node2  192.168.11.200 

DATA NODE  node3  192.168.11.210 

Under the lens language design, the picture of dance creation and 

design is no longer just based on the realistic material conditions. All the 

constituent elements form a symbol in the lens, and it is precisely the definition 

of this symbol that provides a very rich possibility for the picture. By analyzing 

the choreography, we can accurately decide when to cut into another angle or 

position. Not only cut off the redundant parts in the scene or dance, but also put 

the most important parts in the center of the camera, and at the same time, pull 

them in or out as needed. The dance sequences generated by the model and 

the comparison method in this paper are divided into 20 segments respectively. 

In addition, add real dance clips. A total of 60 clips were randomly selected and 

30 clips were watched and scored by participants. However, it can be seen that 

the satisfaction of this method is high. Considering that they have higher 

requirements for dancing, it shows that although the current intelligent 

choreography method has already met the requirements of most dancers, the 

people who are more satisfied with this system feel that its convenience and 

operability are satisfactory (as shown in Table 2). 

Table 2: Validation Experiment and Results 

SATISFACTION 

(%) 

TIMELINESS OF 

UPLOADING DATA (%) 

OPERATION 

CONVENIENCE (%) 

EXPECTED USE 

VALUE (%) 

10% 8% 6% 5% 

30% 10% 15% 19% 

50% 32% 28% 41% 

80% 79% 68% 80% 

100% 93% 88% 94% 

Under the same rhythm, style and paragraph characteristics, the dance 

movements with different durations of 20 seconds, 15 seconds, 10 seconds and 

5 seconds were made through motion capture. To facilitate the judgment of 

splicing continuity during matching, Euclidean distances between the first and 

last frames of each action and the standard action are also recorded, and the 

data analysis results are shown in Figure 4 below. 
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Figure 4: Comparison of Dance Coherence Corresponding to Different Music Segments 

As can be seen from Figure 4, the dance action judgment based on the 

calculated image capture has a high degree of matching with the music 

fragment. Therefore, the mobile intelligent system needs to realize the following 

four functions: First, upload and download multimedia files such as audio files, 

dance files and video files. Secondly, manage the storage, classification and 

migration of multimedia files. Then, account approval, cancellation and other 

management. Finally, according to the audio file uploaded by the user, the 

choreography results are returned and displayed. Upload a multimedia file, 

which serves the intelligent choreography algorithm of the system, so users are 

required to provide accurately marked data, including audio start and end and 

dance start and end. 

 

Figure 5: Distribution Characteristics of System Authenticity and Rationality 

It can be seen from the above figure 5 that the score of the system 

evaluation in this paper, regardless of the rationality of the dance generated 

with music or the authenticity of the dance generated without music, is between 

2 and 5, with a concentrated distribution of 3 and 4 points. This shows that most 

of the non-professional dancers have a positive evaluation of the results of this 

paper. Compared with the comparison model, the dance generated by this 
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method is authentic and reasonable. To modify the captured real motion data, 

two motion segments are spliced using three methods: motion mirror, affine 

transformation, and offset mapping. Motion image plays a key role in copying 

"source action" and "target action". Affine transformation helps animation 

designers eliminate the error caused by the size difference between the source 

object and target object. Offset mapping effectively corrects the motion 

calculation in one direction. 

 

Figure 6: Tracking and Control Effect of Dynamic Target Object 

During the moving process of the photographic equipment, select the 

corresponding dynamic person tracking target, and apply the control system of 

the experimental group and the control group respectively to analyze the 

collected target person images (as shown in Figure 6). Compared with the 

control system, the experimental system has a relatively strong ability to track 

and control dynamic objects. In the practical application process, the new 

control system can make the target object captured by the photographic 

equipment in the moving process fully conform to the ideal target setting 

conditions, which has strong practical value in the accurate tracking of the 

target node movement behavior. 

 

Figure 7: Data Mining Output of Mobile Intelligent System 
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It can be seen from Figure 7 that the output stability of the intelligent 

system using big data mining is good, and the fluctuation value of the 

intelligence and accuracy of the data mining output is consistent, indicating that 

they match. Firstly, motion capture technology is used to obtain human motion 

parameters in real life, and then offset mapping, motion affine transformation, 

motion mirror and other methods are used to arrange user selected motion 

segments into a new action sequence. Then, starting from the relationship 

between action sequences and audio segments, the author classifies actions 

and music segments in terms of their emotional attributes and emotional types 

of music, and establishes connections for them. The emotional ring is used as 

a link to drive the synchronous playing of audio and video. Experiments show 

that the algorithm works well. 

 

Figure 8: Performance Comparison 

To achieve an efficient and fast mobile intelligent system, it is necessary 

to collect complete system information. The big data platform is used to process 

and integrate the choreography information, to achieve real-time collection and 

summary of information from multiple angles, and to obtain action information 

in a timely manner. Through the analysis of action rules and music melody 

characteristics, it provides a variety of options for dancers, and can also use 

the best scheme analyzed by big data to guide users to quickly choreograph. 

Based on the above experimental results and the data analysis results in Figure 

8, it is proved that the compilation accuracy of the designed system for big data 

mining is improved by 32.68%, and the identification ability of data parameters 

is good. 

6. Conclusions 

The combination of art and science and technology is the inevitable 

result of the development of the times, as is the dance art. The innovation of 

choreography is the product of the new media era, and its emergence and 

development are also the only way to dance art. It can be said that the use of 
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new media art means is gradually changing people's perception of dance art. 

Dance art has become increasingly accepted and sought after by the world 

because of the involvement of digital technology. Whether it is the creative 

record of dance art or the innovative display of dance art works, those ways 

that use computer technology to create dance performance space, enrich 

dance performance scenes, and enhance the appeal of dance performance art 

have made dance art find a better expression and extension in visual art. The 

research experiment in this paper shows that the dancers using this system can 

observe their actions in real time from all angles, and the modified actions 

designed can also be perfectly displayed in the animation. It realizes the 

transformation from the training analysis method based on experience to the 

human motion analysis method based on human motion simulation and 

simulation. 
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