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ABSTRACT 

Starting from the concept of  digital media art, virtual reality technology is used to complete the design of  

the virtual simulation environment, and the interaction function of  the virtual simulation environment is 

perfected through relevant development software. With the support of  artificial intelligence technology, 

we propose a strategy to improve the visual expression of  digital media art based on support vector 

machines, and we also design a detailed implementation process. The subjects of  this study were selected 

to evaluate the design of  the virtual simulation environment and the visual expressiveness enhancement 

strategy using the scale test method. The experimental group was significant in the dimensions of  

integration (P=0.005, T=1.553), immersion (P=0.007, T=2.693), interactivity (P=0.001, T=0.867), and 

virtuality (P=0.002, T=3.581) before and after the intervention, and it was concluded that Support Vector 

Machines have an enhancement effect on the visual expressiveness of  the creation of  digital media art. 

Keywords: support vector machine, virtual reality technology, digital media art, visual expression 

 

1. Introduction 

Digital media art design is an important development direction in today's art creation field, which realizes 

the digitization, intelligence and interactivity of art creation with the help of digital technology means. 

Virtual reality technology with realistic visual effects, natural interaction and immersive experience and 

other characteristics, for digital media art design provides a broader imagination space and creative 

possibilities [1-3]. Combining virtual reality technology with digital media art design and constructing a 

digital media art design system based on virtual reality technology is of great significance for enhancing 

the expressive power of digital media art, revolutionizing the creation mode of digital media art and 

promoting the application and development of virtual reality technology in the field of art design [4-8]. 

Currently, virtual reality technology is applied in various fields, virtual reality technology breaks the 

limitations of time and space, and the gradual maturity of 5G technology also lays the foundation for the 

expansion of virtual reality technology, allowing digital media art to shine in the form of virtual reality 

creation [9-11]. By combining virtual and real elements, artworks will be more layered and interactive, 
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enabling viewers to explore, engage and empathize with the world of digital media [12-14]. Virtual reality 

technology provides a platform for artists to create new experiences, and artists can utilize the three-

dimensional space of virtual reality to create visual effects that cannot be expressed in traditional media, 

enabling viewers to experience the charm of art in an immersive way [15-18]. Secondly, the integration 

of augmented reality injects digital layers into the real world, and the audience can see virtual objects and 

information interacting with digital elements in the real environment by virtue of smart devices, which 

breaks the boundary between digital and reality and creates a colorful art experience that is closely 

integrated with reality [19-22]. 

This study defines the concept of digital media art in broad and narrow terms, and additionally 

summarizes the characteristics of digital media art. Based on the functional characteristics of virtual reality 

technology, the design scheme of virtual simulation environment is formulated to solve the problems of 

single form of expression, lack of vitality, and insufficient artistry of digital media art, and to propose a 

strategy for improving the visual expression of digital media art by integrating support vector machines. 

Next, we set up a control group (15 people) and an experimental group (15 people) with people engaged in 

the field of digital media art creation as the research objects, and explored the effects of the design of virtual 

simulation environments and the enhancement of visual expression with the support of the scale data. 

2. Research on the Design and Visual Expression Enhancement of Virtual 
Simulation Environments 

2.1. Overview of Digital Media Arts 

2.1.1. Definition of digital media arts. From a broad perspective, digital media art is the digitization of 

art, art technology as a medium for the creation of works with independent aesthetic value. From a narrow 

perspective, “digital media art is created based on digital technology” [23]. The definition of digital media 

art needs to focus on the following three main issues: 

1) Ontology of Digital Media Art 

From the viewpoint of its basic composition, digital media art is undoubtedly from the binary number 

theory, and digital media art is born under the development of 0 and 1 code information technology. Digital 

media art is the human artistic thinking and human emotional thinking through digital information 

technology and media communication means to be manifested, that is, digital media art creation. In this 

process, digital media art is not only the digital media art work itself, but also can be defined as the artist 

through the digital technology of art information processing form presentation, and then through the 

multimedia will be displayed, so that the viewer can appreciate the work through the interactive, 

participatory way. 

2) The medium of digital media art 

Digital media art is a fusion driven by computer, graphic design, visual arts, communication technology, 

communication, psychology and other majors, and in the rich use of media, the medium of artistic content 

has undergone new changes, and the idea of art is extended through the communication combination of 

various media. In recent years, digital media artworks have continued the technical technique of using light 

as the main medium, in essence, constantly breaking through the physical boundaries between the audience 

and the work, and between the work in the traditional sense, so as to achieve the "unbounded" realm 

between people and works. The mediatization of art is based on the formation of social mediatization, and 

digital media art is a highly developed derivative of the mediating of information technology, which actively 

uses the ontology of information media to "deconstruct, reshape, and reincarnate". 

3) The structure of digital media art 

Digital media art exists in the present as an art form, which inevitably tends to serve the society and culture, 

and in this process, the expression of digital media art is widely used in the communication of non-artistic 

values to strengthen the communication effect. This requires us to not only recognize the artistic spectrum 

of digital media art with aesthetic nature, but also scientifically analyze the complex structure of digital 
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media art, so as to do the analysis of the elements of digital media art and the judgment of its status. First, 

the elements on the broad artistic level, i.e., everything that is artistic (aesthetic) in digital media works. 

Second, elements on the broad level, i.e., all artistic works on digital media, including traditional artworks 

reproduced digitally. Third, the elements on the narrow level, that is, the multimedia computer and 

Internet technology as the support, in the creation, bearing, dissemination and other artistic behavior in a 

comprehensive new way, and then in the art of aesthetic feeling, experience and thinking and other aspects 

of a profound change in the new art form. Digital media art with digital technology generation, 

dissemination, operation, consumption, the formation of a cultural service and the output of cultural 

products, but also art in the face of the digital era of a deep “link”, people integrated its characteristics of 

the structure of the art creation, means of dissemination, the exhibition space to achieve an evolution of the 

art field. 

2.1.2. Characteristics of digital media art.The essence of the development of digital media art is “culture-

based, technology-mediated”, and the development of art is undergoing a transformation from digital 

display to intelligent expression of art styles, and from interactive experience to perceptual cognition of 

the aesthetic way. The aesthetic experience has also changed from the appreciation of “graphic integration” 

to the perception of “immersive art”, and it is the aesthetic characteristics of digital media art that mobilize 

people to interact with the works in their senses of sight, smell, hearing and touch. In this process, digital 

media art integrates information language programming, virtual environment design, visual effect design, 

digital storage and compression technology, and continuously integrates the attributes of “technology” and 

“art” in the way of realizing the extension of human aesthetic perception, thus accumulating the 

characteristics of digital media art. Thus, the characteristics of digital media art are accumulated. 

1) Interactivity of digital media art 

Digital media art is realized through the digitalization process of transitioning from one symbol to another, 

and through this informatization process to produce works of art in the form of an interface to achieve the 

role of interactivity. The interactivity of digital media art creates a mutual relationship between the 

audience and the system with intelligence, making the “static” thinking of people on the art work change 

into the “situated” participation composition, which forms a new vision of the art work presenting infinite 

stretch and unique This creates a new vision and unique non-linear narrative characteristic of art works 

with infinite extension, presenting the characteristics of multi-dimensionality and boundary of narrative 

space-time. In the field of digital media art, the audience's thinking can be directly reflected, and the works 

can guide the audience's thoughts and behaviors, closely linking the producers who create beauty and the 

consumers who feel it, and dismantling and reconstructing the social ecology, media ecology, and spiritual 

ecology on multiple levels, so as to make all-around changes to the aesthetic way, the aesthetic 

consciousness, and the aesthetic scenario of human beings. 

2) Integration of digital media art 

In many digital media art works, we can see its inherent integration - the organic integration of diversified 

art elements. The construction of digital pop art, organic life art, algorithm and pattern art, post-collage 

art, digital surrealism reflects the popularization of computer-based painting software, which makes digital 

media art from “algorithm” to “image”. Furthermore, from the movie application of VR technology to the 

research and development of VR technology, it continues to advance the development of digital media art. 

Computer graphics and image software based on VR art is the main tool for digital media art creation, 

which can form a brilliant and colorful digital media art space. 

3) Immersion in digital media art 

“Immersion” is a special phenomenon in the human spiritual ecology, characterized by the person 

concerned focusing his attention on a certain realm or thought activity. Therefore, for the immersive nature 

of digital media art, we can make the following three generalizations: First, spatial immersion, immersion 

is a characteristic of the digital environment, to reach the interconnection with the virtual world. Second, 

sensory immersion, multi-dimensional sensory experience puts people in the virtual reality scene, so as to 

enjoy the charm of digital media art. The third is emotional immersion, art from life and higher than life 
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of the subtlety of the emotional awakening, the immersion of digital media art works is the viewer and the 

works of physical and mental integration of spiritual enjoyment. 

2.2. Design of simulation environment 

Virtual reality technology is characterized by four features: multisensory, immersive, interactive and 

conceptual. Multi-sensory refers to the perception of hearing, touch, motion, and even taste and smell in 

addition to visual perception. Immersion, also known as sense of presence, refers to the degree of realism 

of the user in the simulated environment. Interactivity refers to the interaction between the user and the 

objects within the simulated environment and the feedback received. Conceptualization emphasizes the 

vast imaginable space, which can not only reproduce the real environment, but also build the virtual 

environment space that does not exist objectively, for which this subsection uses virtual reality technology 

to build a virtual simulation environment. 

2.2.1. Construction of the simulation environment. Taking the simulation environment design of 

animation design and production as an example, we mainly use 3ds Max software to realize the creation of 

environment model, in order to get real-time and smooth application experience in system operation and 

interaction, we should pay attention to the control of the number of models, the number of surfaces and 

the number of stickers in the modeling. 

The modeling method of virtual reality is very similar to the modeling method of games. In the modeling, 

firstly, we should try to make a simple model, because every frame running in virtual reality is calculated 

by the graphics card and CPU in real time, and if the number of surfaces is too much, it will make the 

running speed become very slow. Secondly, the triangular faces of the model should be equilateral triangles 

as far as possible, not long faces, and the distance between the faces of the model should be maintained. 

Because long faces are not conducive to real-time rendering, and are prone to jaggedness and texture 

blurring, while too close a distance between the faces of the model will result in the phenomenon of 

flickering of the two faces alternately. Third, the number of models should not be too large, otherwise it 

will increase the number and time of baking objects and reduce the running speed. In addition, try to evenly 

distribute the models and delete the invisible faces in the models in order to increase the running speed of 

the scene. 

2.2.2. Realization of Simulation Environment Interaction Functions. The realization of the interaction 

function of the simulation environment based on virtual reality technology needs to start from three aspects: 

the user experience, the interaction equipment used and the development tools used. 

1) The factor of user experience refers to the physiological comfort and environmental comfort of user 

experience to be taken into account in the realization of interaction. For example, when designing user 

movement, perspective change, etc., the smoothness of movement should be maintained to avoid 

physiological discomfort such as vertigo. The design of interaction should follow the law of human 

interaction with the real environment to enhance the user's immersion and realism in the virtual 

environment. 

2) The interaction device used refers to whether the simulation teaching environment is ultimately released 

on head-mounted VR devices based on cell phones or high-end VR devices such as HTC Hive and Oculus 

Rift [24]. Different VR devices use different input methods, different interaction methods, the realization 

of the use of development tools are not the same, so it is necessary to adopt the appropriate design and 

implementation methods according to the school training conditions. 

3) The development tools used, as an example, the simulation teaching environment of animation design 

and production majors is realized, and Unity game engine is chosen to be used. Because the Unity 

community is mature, the resource store is rich in resources and has excellent cross-platform capability, 

the content can be deployed to all kinds of systems. Combining the simulation environment with the real 

training room, the part that cannot be realized in reality by the limitation of funds, venues and other 

conditions can be realized by using the virtual reality technology, combining the practical hall in the virtual 
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environment with the training room in the real conditions, so that the virtual environment and the actual 

environment support each other, so that the virtual environment shines into the reality, so that the real 

environment is mapped to the virtual environment space, which is more conducive to the creation and 

design of digital media art. 

2.3. Visual Expression Enhancement Strategies 

In the context of the information age, intelligent creation has become a new way of creation derived 

from the combination of artificial intelligence and digital media art. With the development of science and 

technology, the application of computer technology in digital media art creation is becoming more and 

more widespread, and artificial intelligence has brought new vitality to digital media art. Therefore, 

computer-assisted digital media art creation will be of great significance in the process of future social 

development. In order to solve the problems of single expression form, lack of vitality, and insufficient 

artistry of digital media art, this paper proposes an artificial intelligence-based support vector machine 

(SVM) algorithm to expand the visual expression of digital media art. 

2.3.1. Principles of Support Vector Machines.The theoretical basis of support vector machine is machine 

learning theory and statistical learning theory, the development of these two ideas combined with the 

principle of structural risk minimization produces the theory of support vector machine. The main idea of 

support vector machine is to find an optimal classification surface to classify the two types of samples, 

which minimizes the error rate of classification and ensures that the distance of the classification surface 

from the nearest point of the two types of classification is maximum [25-26]. If it is impossible to find the 

optimal classification surface, then it is necessary to introduce the kernel function to convert the sample 

data from the low-dimensional space to the high-dimensional space, so that the sample data in the high-

dimensional space can find the optimal classification surface, this idea is reasonable use of the kernel 

function instead of the high-dimensional space of the inner product operation to avoid the generation of 

dimensionality catastrophe. 

The optimal hyperplane for linearly divisible is shown in Figure 1, in the figure, the solid line in the 

middle is the classification line that perfectly divides the sample data into two categories, respectively, with 

a fork and a dot to mark these two categories of sample data, in the above figure, the two dashed lines are 

both parallel to the classification line and the dashed lines are respectively the closest to the two different 

types of samples, and the distance between them is the classification interval. Define the optimal 

classification line, is able to sample data accurately on the classification line w * x + b = 0 standard 

deformation, so that satisfy the linearly separable condition of the data sample set S, can meet the following 

inequality: 

   1, 1,2, ,i iy w b i nx        (1) 
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  1w x b  

  0w x b  
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Fig. 1. Linearly separable optimal hyperplane 

From the above figure, we can know that the classification interval is 
2

2 w , the process of finding the 

optimal hyperplane is to maximize the classification interval 
2

2 w , in fact, it is to minimize 
21

2
w , the 

classification surface that satisfies this condition is the optimal classification surface, and the support 
vectors are the training sample points located on the dotted line. One of the important ideas of support 
vector machines is to control the generalization ability, and maximizing the classification interval is a 
manifestation of this ability. Suppose that vector x  is contained in a sphere of radius R , a set of functions 

( ) sgn[( ) ]h x w x b     composed in the canonical plane in LST, and the VC dimension f of the set of 

functions is subject to the following condition: 

  2 2min , 1f R A n     (2) 

In the above equation,  sgn   is the sign function. n  is the vector space dimension, w A  and how 

to achieve the control of the function complexity in the SRM criterion is an important issue, mainly by 

choosing to minimize w  to obtain a reduction of the VC dimension: the focus of the Support Vector 

Machine approach is to minimize the expected risk by minimizing w  so that the empirical risk is fixed. 

Thus, it is possible to turn the problem from finding the optimal classification surface from linearly divisible 

sample data into a quadratic programming problem: 

 

 

21
min ( )

2

. . 1, 1,2, ,i i

x w

s t y w x b i n






       

 (3) 

Constructing Lagrange functions   2

1

1
( , , ) 1

2

n

i i i

i

L w b a w a y w x b


       , 0ia   are Lagrange 

multipliers. In general to solve quadratic programming problems, the Lagrange function is the best method, 
in the principle of optimization, the saddle point of the Lagrange function is the optimal solution, at this 
point the partial derivatives of w  and b  are zero, so: 
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 
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   

  

 

 
 (4) 
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The KKT principle is a necessary presence for solving constrained problems, and the optimal solution 

in the solution of a quadratic programming problem must satisfy the following conditions: 

   1 0,i i ia y w x b i      (5) 

A conclusion can be drawn from equation (5), that is, the coefficients 
ia  of the support vector are not 

equal to zero, and w  can be expressed in the following equation: 

 
1

n

i i i

i

w a y x


  (6) 

By substituting (4) and (5) into (3) and eliminating w   and b  , the complex problem of solving the 

optimal hyperplane can be transformed into the simpler Wolfe's pairwise quadratic programming problem 

after simplifying the operations: 

 

 
1 1 1

1

1
min ( )

2

. . 0, 0, 1,2, ,

n n n

i j i j i j j

i j j

n

i i i

i

F a a a y y x x a

s t y a a i n

  




  



    


 


 (7) 

According to the optimization theory, the solution of the dyadic for this planning problem is actually 

the overall optimal solution of the optimal hyperplane problem, because the local optimal solution of the 

support vector machine is its overall optimal solution. The optimal solution is the special solution 

 * * *

1 , ,
T

na a a , and b  can be solved by the KKT condition: 

  * *

1

n

j i i i j

i

b y y a x x


    (8) 

The class of samples to which sample x  belongs can be determined by Calculation  sgn ( )w x b  . 

In real-life algorithmic applications, many sample data generally do not meet the condition of linear 

separability, and even if they are processed so that they meet the condition of linear separability, there may 

be trick points in the training sample set, i.e., sample points incorrectly classified into another class, which 

may have a great impact and make the final classification hyperplane not fetchable. In order to improve the 

fault tolerance of the linear support vector machine, the constraints are changed to the following inequality 

by means of a slack term 0i  , i.e., the constraints are changed to the following inequality: 

   1 , 0 1,2, ,i i i iy w x b i n           (9) 

We then turned the original objective function into the following model: 

 
1

1
( , ) ( )

2

n

i

i

w w w C  


     (10) 

In Eq. (10), C  is used to characterize the degree of penalization of the error, which is the penalty factor. 

The vector   is a measure of the error scoring error. We achieve the mathematical description of finding 

the optimal hyperplane by minimizing the constraints of Eq. (11) as well as Eq. (12). Namely: 
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

 
 (11) 

Since this is a quadratic programming problem, its optimal solution is the saddle point of the Lagrange 
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function above, where the partial derivatives of w   and b   at the saddle point are zero. The optimal 

solution must also satisfy the KKT theorem, so the optimal solution must satisfy the following conditions: 

   

0

1 0,

, , 0,

0,

i i

i

i i i i

i i i

i i

L
C a

a y w x b i

a i
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



 

 
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   


      
  

   

 (12) 

Similarly, we can then convert the problem from the complexity of finding the optimal hyperplane to 

the simpler Wolfe dyadic quadratic programming problem: 

 

 
1 1 1

1

1
min ( )

2
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i j i j i j j
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n

i i i

i
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


  



     


 


 (13) 

2.3.2. Implementation process. For creating high dimensional images in digital media art, support vector 

machines can be of great help. In order to solve a nonlinear problem, it can be transformed into a linear 

problem in another space and the optimal or generalized optimal classification can be obtained in that space. 

Due to the characteristics of the hyperplane optimal classification method, the method requires only inner 

product operations. If the inner product of the transformed space can be obtained directly by using the 

original space variables, the computation of the optimized hyperplane problem will not increase even if the 

dimension of the transformed space is greatly increased. 

In this paper, we utilize a nonlinear mapping   f fjT T   . The method uses the inner product of 

spaces, i.e.,  0c ,  kc , and there is no independent    . Thus, a function can be found: 

      0 0, ,k kL c c c c   (14) 

Thus, in higher dimensional spaces, only the inner product operation is needed. The inner product 

operation can be accomplished using a function of the original space without regard to the particular 

nonlinear mapping   f jjT T   . 
If a transformed inner product operation is defined, no such transformation is required. Statistical theory 

states that a kernel function ( , )L c c  can be used as an inner product if it satisfies the Mercer condition. 

The Mercer condition: for any symmetric function ( , )L c c , is a sufficient condition for the operation of 

the inner product in the feature space. For any ( ) 0c   and 
2 ( )w c dc   , both: 

 ( , ) ( ) ( ) 0L c c c c dcdc     (15) 

In the optimal classification table, if the dot product is changed to ( , )L c c , the original feature space is 

converted to a new feature space. The optimal function becomes: 

  0 0 0 0

0 1 0, 1

1
( ) ,

2

m m

k k k

k

W s s S S u s L c c
 

    (16) 

Then the discriminant function is: 

  * *

0 0 0

0 1

( ) sgn ,
m

g c s u L c c n


 
  

 
  (17) 

The other conditions of the algorithm remain unchanged, hence a two-class classification SVM. The 
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classification function of an SVM is similar to that of a neural network. Its output consists of a linear 

combination of several intermediate nodes. The first node corresponds to the inner product of input 

samples and support vectors. Hence, it is also known as a support vector network. Different SVM 

algorithms are generated using different inner product functions. There are 3 main types of inner product 

functions. 

1) A kernel function in polynomial form is used, viz: 

    0 0, 1 ; 1,2,
w

k kL c c c c w     (18) 

2) A radial basis kernel function is used, i.e: 

  
2

0

0 2
, exp

2

k

k

c c
L c c



  
  

  

 (19) 

The resulting SVM is a classification method based on radial basis functions. The center of its basis 

function corresponds to the support vector, and the algorithm can automatically calculate its output 

weights. 

3) A kernel function of type s  is used as the inner product, i.e: 

     0 0, tanh ,k kL c c b c c v    (20) 

SVM is a multi-layer perceptron neural network, which not only has a weight value, but also can 

automatically determine the number of hidden nodes in the network according to the algorithm, so as to 

provide a broader idea for the creators of digital media art, the following will be from the integration, 

immersion, interactivity, virtualization four directions of the Support Vector Machines to assist in the 

creation of digital media art to enhance the effectiveness of the visual expression to carry out an in-depth 

investigation. 

3. Example analysis of virtual simulation environment design and visual 
expressiveness 

3.1. Analysis of the application effect of virtual simulation environment 

3.1.1. Experimental Objects. Starting from the theme of this research, a control group (15 people) and 

an experimental group (15 people) were set up with people engaged in the field of digital media art creation; 

the control group was to create digital media art in a traditional environment, while the experimental 

group was to create digital media art in the virtual simulation environment designed in this paper. 

3.1.2. Analysis of scale data. Using the scale (content: digital media art creation level) data analysis 

method, can virtual simulation environment design promote digital media art creation? The research 

process of this question, in order to ensure the randomization of science, the experimental class and the 

control class research sample creative design level are at the same height. The scale data analysis is shown 

below: 

1) Pre-intervention. With the help of scale data to compare the level of digital media art creation between 

the experimental group and the control group before intervention, the results of the analysis of the level 

of digital media art creation between the experimental group and the control group before intervention are 

shown in Fig. 2, in which EG and CG denote the experimental group and the control group respectively. 

Through the data performance in the figure, it can be seen that the mean value of the experimental group 

and the control group is 2.48 and 2.47 respectively, and the difference between the two means is small, and 

there is no significant difference, P>0.05, which proves that the level of digital media art creation between 

the experimental group and the control group before the intervention is at the same high level, which is 

very good to ensure the rigor of the research results. 
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Fig. 2. The results were compared before intervention 

2) Post-intervention. After analyzing the results of the analysis of the digital media art creation level of the 

experimental group and the control group before the intervention, the same method is taken to analyze the 

difference between the digital media art creation level of the experimental group and the control group 

after the intervention, and Figure 3 shows the results of the comparison of the digital media art creation 

level of the experimental group and the control group after the intervention. The data show that the level 

of digital media art creation in the experimental group is 3.33, while the average value of digital media art 

creation water in the control group is 2.66, and the mean difference between the two is 0.67, and there is a 

significant difference between the control group and the experimental group in the level of digital media 

art creation, which also proves that the research hypothesis of the virtual simulation environment design 

to promote the creation of digital media art proposed above. 

 

Fig. 3. The results were compared after intervention 

3) Before and after within-group intervention. In order to supplement the results of the research and 

analysis, the next comparative analysis of the level of digital media art creation before and after the 

intervention within the group is carried out, and Figure 4 presents the results of the comparison of the 

level of digital media art creation before and after the intervention, in which (a)~(b) are EG~CG, 

respectively. synthesizing Fig. 4 (a)~(b), it can be seen that the experimental group before and after the 

intervention in the level of digital media art creation shows significance (P=0.009< 0.05), on the contrary, 

the control group does not have a significant difference relationship, synthesizing all the above analysis 
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results, fully verified the virtual simulation environment design on digital media art creation enhancement 

effect. 

 

(a)EG     (b)CG 

Fig. 4. The results were compared before and after intervention 

3.2. Analysis of the effect of visual expression enhancement 

3.2.1. Comparative analysis of algorithms.The data used for this algorithm comparison analysis is 

dataset A (data content: high-dimensional images), which is divided into training set and test set according 

to the 8:2 division criteria. In order to better prove the superiority of support vector machine in creating 

high-dimensional images in digital media art, five control models (plain Bayes NBM, logistic regression 

LR, K-nearest neighbor model KNN, random forest model RF, and decision tree model DT) are purposely 

set up to explore the algorithmic performance comparison from the three dimensions of accuracy, precision, 

and recall, respectively, and the results of algorithmic performance comparison are shown in Figure 5. 

According to the data labels in the figure, it can be seen that in the three algorithm performance evaluation 

indexes, this paper's model (SVM) in the creation of high-dimensional image performance is particularly 

outstanding, the performance evaluation indexes value of 0.936, 0.93, 0.931, respectively, which confirms 

that the support vector machine can assist in the digital art creation, and lays a theoretical foundation for 

the subsequent support vector machine can assist in the visual expressive enhancement effect of the 

creation of digital art. Theoretical basis for the subsequent support vector machines to assist the visual 

expression of digital art creation. 

 

Fig. 5. Algorithm performance comparison 
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3.2.2. Assessment of the effectiveness of visual presentation enhancement 

1) Before intervention. The research sample is the same as the above, also through the scale (the content 

is visual expression enhancement effect test) test to obtain the visual expression power quantitative values 

(integrality, immersion, interactivity, virtuality), the experimental group in this subsection is changed to 

the support vector machine assisted digital media art creation, while the control group is changed to the 

traditional mode. With the help of scale data, the visual expressiveness of digital media art creation was 

evaluated before the intervention, and the results of the evaluation of the effect of visual expressiveness 

enhancement before the intervention are shown in Fig. 6, in which (a) to (d) are integrative, immersive, 

interactive, and virtual, respectively. Combining Fig. 6 (a) to Fig. 6 (d), it can be seen that there is no 

significance between the control group and the experimental group in the dimensions of integrality 

(P=0.063, T=0.754), immersiveness (P=0.071, T=1.333), interactivity (P=0.051, T=0.558), and virtuality 

(P=0.081, T=1.264) before the intervention, which means that there is no significance between the 

experimental group before the intervention and the control group are on the same level of visual 

expressiveness, which meets the requirements of the experiment. 

  

(a)integration        (b)immersion 

  

(c)Interactivity       (d)Virtuality 

Fig. 6. Visual performance enhancement before intervention 

2) After intervention. After a period of experimental intervention, in the comparison of post-intervention 

visual expressiveness of digital media art creation, the results of post-intervention visual expressiveness of 

digital media art creation are shown in Figure 7. It can be clearly seen that the pre-intervention control 

group and the experimental group are significant in the dimensions of integration (P=0.002, T=0.119), 
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immersion (P=0.007, T=3.364), interactivity (P=0.006, T=2.997), and virtuality (P=0.008, T=1.822), 

which indicates that after a period of experimental intervention, the experimental group has a significant 

impact on digital media art creation visual expression enhancement effect is more obvious. 

 

(a)integration        (b)immersion 

 

(c)Interactivity       (d)Virtuality 

Fig. 7. Improved visual performance after intervention 

In order to refine the reliability of the research results, the visual expressiveness of digital media art 

creation before and after the intervention within the group was explored in depth, and the results of the 

comparison of the visual expressiveness of digital media art creation before and after the intervention 

within the group are shown in Fig. 8, where (a)~(b) are CG and EG, respectively. Based on the P-value in 

the figure, it can be concluded that the experimental group has a good performance in the dimensions of 

integrality (P=0.005, T=1.553), immersion (P =0.007, T=2.693), interactivity (P=0.001, T=0.867), and 

virtuality (P=0.002, T=3.581) dimensions, and then the control group does not have a significant difference, 

which makes the effect of the Support Vector Machines on the enhancement of the visual expressiveness 

of the creation of digital media art brighter compared with the traditional model. 
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(a)CG 

 

(b)EG 

Fig. 8. Improvement of visual performance before and after intra - group intervention 

4. Conclusion 

This study uses VR technology to design the simulation environment, realizes the interaction function of 

the simulation environment based on relevant development software, and applies it to digital media art 

creation. Under the perspective of artificial intelligence technology, support vector machine is formulated 

to assist digital media art creation, aiming to improve the visual expression. Combined with the scale data, 

the virtual simulation environment design effect on visual expressiveness is studied by example. The 

experimental group showed significance in the level of digital media art creation before and after the 

intervention (P=0.009<0.05), i.e., it verified the effect of virtual simulation environment design on the 

enhancement of digital media art creation. The performance of the model (SVM) in creating high-

dimensional images is particularly outstanding, and the values of the various performance evaluation 

indexes are 0.936, 0.93, and 0.931, respectively, indicating that the Support Vector Machine is able to assist 

in the creation of digital art. Finally, the pre-intervention control group and the experimental group were 

significant in the dimensions of integration (P=0.002, T=0.119), immersion (P=0.007, T=3.364), 

interactivity (P=0.006, T=2.997), and virtuality (P=0.008, T=1.822), and in general the visual performance 

enhancement strategy based on the Support Vector Machine had excellent application performance. 
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