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Abstract. With the rapid development of science and technology, sustainable design 

has gradually become the core concept in the field of design. The purpose of this 
study is to explore the application of a graphical neural network (GNN) model 
combined with CAD in order to support the practice of sustainable design. By 
integrating the latest research progress at home and abroad, we show the innovative 
potential of the combination of CAD and VR in the design field. At the technical and 

methodological level, we propose a new model based on a graph neural network, 
which integrates CAD design data with VR experience data to achieve real-time and 
immersive feedback and interaction of designers. The experimental design selects the 
actual design case and compares the traditional design process with the design 
process based on the GNN model. The results show that the model has significantly 
improved the design efficiency and quality, which helps designers better understand 

the feasibility of the design scheme. The research provides new ideas and tools for the 
integration of sustainable design concepts and technology in the design field and 

further promotes the development of the design industry. 
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1 INTRODUCTION 

Computer-aided design (CAD) and virtual reality (VR) are two important technologies in the field of 
modern design. CAD is a tool for computer-aided design and drawing, and it is widely used in 
architecture, engineering, industrial design, and so on. The successful application of neural networks 
has brought significant progress to related fields. Angrish et al. [1] analyzed the multi-view 
convolutional network algorithm for 3D model applications. They explored the engineering 

convolutional network model under metadata. the classification accuracy of MVCNN++ has improved 
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by 5.8%, proving its effectiveness in engineering model classification. These technologies help us 
more accurately capture the structural features of 3D CAD models, thereby improving the accuracy of 
classification and retrieval. By utilizing pre-trained model parameters in relevant fields, we can 
accelerate the training process of new models while maintaining high classification accuracy. When 

dealing with the training data capture problem unique to 3D CAD models, it adopts relaxation 
classification technology and original angle cameras to capture feature details. It can improve the 
design efficiency, accuracy and designer's work efficiency, and provide strong support for the 
production and modification of design schemes. Bian et al. [2] ingeniously proposed a machine 
learning architecture called HG-CAD, which is based on the intelligence of Graph Neural Networks 
(GNNs). Research has shown that using optimization algorithms embedded in virtual networks can 
improve the efficiency of network resource utilization. By embedding algorithms in virtual networks, 

relatively flexible, reliable, secure, and efficient web services can be provided for virtual network 

requests, providing better network support for new applications such as cloud computing, the 
Internet of Things, and 5G. Secondly, through algorithms, the virtual network is assigned to multiple 
physical networks, thereby improving the reliability of the network and avoiding errors. Avoiding the 
chaotic use of physical networks also enhances the network's related capabilities. The virtual network 
embedding algorithm can also support dynamic adjustment of the size and position of the virtual 

network, improving the agility and adaptability of virtualization technology. By allocating physical 
resources to users, the computing, storage, and network resources in the physical network are 
utilized reasonably by the users in need. This type of algorithm is still a direction pursued by 
researchers in the field of network technology, involving multiple directions such as algorithm 
optimization, network topology, network security, etc. It is of great significance for promoting the 
development and application of network technology. At the same time, Deng and his team also 
brought us a visual and cultural feast. They cleverly integrated cultural experience backgrounds into 

the design of virtual tourism products, solving the dilemma of homogenization of tourism products. 
By leveraging the magic of computer-aided design (CAD) and graphical neural networks (GNN), they 

have created a unique virtual 3D modelling system and VR interactive tourism products [3]. 

Driven by the digital wave, the digital twin industrial system environment of virtual reality is 
gradually becoming the core of user interaction statistics. This technology is not only highly 
anticipated in the entertainment and gaming fields, but also demonstrates enormous potential in 
industrial design. Currently, the development of 6G network hardware networks is slow, and it is 

necessary to study network virtualization technology to achieve resource sharing, among which the 
problem of virtual network embedding is a key challenge [4]. In order to meet and balance the needs 
of network service providers and users, the designed virtual network embedding algorithm needs to 
maximize the revenue of network service providers and user experience. The optimization objectives 
for existing solutions usually focus on a single indicator or a simple combination of multiple indicators, 
making it difficult to embed virtual network requests reasonably, and the experimental results are 

also unsatisfactory. Li et al. [5] proposed a virtual network embedding algorithm GAT-VNE based on 

a graph attention mechanism. Through simulation experiments, we have verified the performance of 
the GAT-VNE algorithm at different network scales. In the node embedding stage, a node resource 
capability quantification method was proposed to quantify the node embedding potential. Not only 
does it consider the resource capacity of nodes, but also the resource capacity of the entire network. 
By introducing an attention mechanism to determine the weights between nodes, the relationship 
between nodes can be measured. Through simulation experiments, it has been proven that the 

VGAE-VNE algorithm performs well in the evaluation indicators of acceptance rate, long-term 
average revenue, and long-term average CPU resource utilization, and its overall performance is 
superior to other comparative algorithms. These representations aggregate the characteristics of the 
nodes themselves and the network structure, and then we use the K-means clustering method to 
distinguish the embedded representations obtained. Simple embedding representations can be 
learned through variational graph autoencoders. Although graph convolutional neural networks can 
encode representations of nodes, they ignore the relationship between nodes during encoding, which 

may result in suboptimal embedding results. 
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The outstanding contribution of Madni et al. [6] lies in their vision and concept of perfectly 
integrating digital twin technology with graph neural networks (GNN) and model-based systems 
engineering (MBSE). VR, with its unique real-time feedback and immersive experience, has brought 
unprecedented design effects to designers. Designers seem to be immersed in a real 

three-dimensional world, able to intuitively feel every detail and change of the design. This 
integration not only demonstrates the power of technology but also reflects the thoughtful 
consideration and humanistic care for future industrial design. The immersive experience enables 
designers to comprehensively evaluate the impact of design solutions on the environment and 
society, ensuring that the design is more in line with practical needs. Virtual reality technology has 
entered a stage of rapid development. Virtual reality technology generates realistic images through 
computer graphics methods and provides users with an immersive experience through various 

interactive means. McDonald et al. provided a way for users to communicate face-to-face through 

facial expressions in virtual reality environments. The recognition and classification of facial 
expressions utilize the emerging framework of convolutional neural networks. This system effectively 
combines the advantages of both and achieves good results. The system is mainly divided into two 
main parts: an algorithm for automatic recognition, tracking, and segmentation of user faces, and a 
facial expression recognition part based on convolutional neural networks. The experimental data 

shows that this system performs well in both computational performance and recognition rate. The 
system is mainly aimed at the field of mobile virtual reality and has broad application prospects in 
multiplayer applications and games. This system proposes a unique and innovative facial expression 
recognition process algorithm under the interactive topic of virtual reality. The user facial recognition, 
tracking, and segmentation algorithms mainly use traditional digital image processing techniques, 
which analyze image feature information and colour histograms. In current virtual reality applications 
and games, users often can only interact with each other through voice (microphone) and gestures 

(controller). This makes face-to-face communication between users not smooth and intuitive enough 
[7]. The reduction in experimental frequency and cost will bring more time and energy for 

researchers to focus on more valuable explorations. Imagine when scientists no longer need to spend 
a lot of time and resources blindly experimenting, but can quickly target molecules through GNN 
technology, what kind of changes will this bring to fields such as material synthesis and drug 
discovery? On the stage of computer-aided material design (CAMD), the introduction of GNN is like a 
wise man proficient in music, chess, calligraphy, and painting, helping scientists quickly explore 

countless possible molecular combinations. It means less energy consumption, less waste 
generation, and shorter product development cycles, which undoubtedly makes a huge contribution 
to the environment. The wave of industrial digitization is sweeping through, with the core goal of 
cleverly integrating artificial intelligence (AI) into manufacturing systems. However, it is not easy to 
make GNN shine in the industry, lower its technological threshold, and promote widespread 
application. In the integration of CAD and VR, GNN is like an invisible conductor, silently handling the 

relationship between design data and virtual reality data, providing designers with richer and more 
accurate feedback. Mourtzis et al. [8] ingeniously proposed a framework based on augmented reality 

(AR), which is not only a technical tool but also a bridge connecting technology and human 
understanding. This intuitive understanding framework will undoubtedly greatly simplify the 
construction and training process of GNN, enabling engineers to more easily and efficiently create 
high-performance GNN models. Not only dedicated to promoting engineers to have a deeper 
understanding and construction of GNN but also committed to spreading the power of knowledge 

widely through diverse communication channels. Especially by utilizing cutting-edge technologies 
such as Graph Neural Networks (GNN), intelligent machinery and optimized production processes are 
brought to the manufacturing industry. In the vast field of design, CAD and VR technologies each 
shine with unique characteristics.  

It breaks the boundaries of traditional design, allowing designers to intuitively feel every detail 
and change in the design. Designers can use VR technology for real-time preview and modification 
under the precise guidance of CAD, making the entire design process more efficient and smooth. 

When delving into innovative technologies in the field of design, it is not difficult to discover the 
unique charm and potential of CAD (computer-aided design) and VR (virtual reality). However, as we 
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look further into the future, we realize that the combination of CAD and VR is not just a simple 
technological overlay. VR, on the other hand, brings designers into seemingly real three-dimensional 
space with its immersive experience, allowing them to intuitively feel, evaluate, and even modify 
design proposals, undoubtedly injecting new vitality into the design process. Their interaction and 

integration are quietly leading the design field into a new era. CAD, with its precise and digital 
characteristics, provides unparalleled auxiliary tools for designers, enabling every design detail to be 
accurately presented, greatly improving the accuracy and efficiency of design. 

2 RELATED WORK 

Nagarajan et al. [9] adopted an innovative approach by utilizing machine learning techniques to 
model multiple key process variables in AM. Moreover, its model design also emphasizes 

interpretability, enabling engineers and technicians to clearly understand the working principle and 

prediction basis of the model. A 3D model retrieval algorithm based on paired view weighted graph 
neural network. Non-local modules are used for mining multi-view relationships. The weighted view 
aggregation layer is used for weighing different views and aggregating view features. The information 
contained in views from different perspectives is different. Mining high discriminative views to reduce 
the impact of easily confused views is the key to improving retrieval performance. This paper designs 
a Paired View Weighted Graph Neural Network (PVWGN). Original feature capture is used to capture 

features at different levels. It includes three modules: original feature capture, multi-view 
relationship mining, and multi-view feature aggregation. Finally, the paired discrimination loss 
function was used to further improve feature discrimination. Experiments on public datasets have 
shown that PVWGN achieves advanced performance in 3D model retrieval tasks [10]. More and more 
3D models are being applied in various fields such as industrial product design, virtual reality, etc., 
and 3D model retrieval is becoming increasingly important in these fields. With the development of 

deep learning, some researchers have applied it to 3D model retrieval, but currently, there is a lack of 

comprehensive evaluation of the performance of deep learning in 3D model retrieval. The 3D model 
retrieval algorithm based on multiple perspectives has achieved superior performance, but there is 
still room for improvement in mining potential associations from multiple perspectives. Some 
researchers have also applied it to 3D model retrieval, but currently, there is a lack of comprehensive 
evaluation of the performance of deep learning in 3D model retrieval. Based on the above issues, 
Parker et al. [11] conducted a comprehensive evaluation of the performance of deep learning 
algorithms in multi-view 3D model retrieval. Exploration of Deep Learning in 3D Model Retrieval. 

Although deep learning has achieved tremendous results in fields such as speech recognition and 
image recognition. The performance of deep learning in 3D model retrieval was systematically 
evaluated through the following methods. At the same time, potential correlation information from 
multiple perspectives was analyzed and discussed, and non-local graph neural networks and paired 
view weighted graph neural networks were designed. The results of large-scale experiments show 

that in 3D model retrieval, the performance of deep learning features is significantly better than that 

of manually designed features, and deep learning features have better robustness. This method 
utilizes residual networks as the base network and embeds non-local graph neural networks into the 
base network to learn potential correlations between multiple perspectives. Finally, high-response 3D 
shape descriptors are obtained through maximum pooling. The experimental results on public 
datasets show that non-local graph neural networks have excellent performance in mining potential 
associations from multiple perspectives. In addition, multi-perspective deep learning features have 
lower computational complexity and better performance, making them more practical. 

Virtual network embedding algorithms can promote innovation and development of networks in 
multiple directions, which is of great significance for promoting the development and application of 
network technology. By embedding algorithms in virtual networks, relatively flexible, reliable, 
secure, and efficient web services can be provided for virtual network requests, providing better 
network support for new applications such as cloud computing, the Internet of Things, and 5G. Virtual 

network embedding algorithms can help 5G networks achieve virtual network slicing and resource 
allocation, making 5G networks more stable and efficient. The virtual network embedding algorithm 
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can help data centres manage and allocate virtual network resources, and the efficiency and 
reliability of data centre networks will be improved. Algorithms play a certain role in the rational 
allocation and dynamic scheduling of network resources, thereby making network services more 
reliable and improving efficiency [12]. Multi-tenant cloud service management: In multi-tenant 

environments such as cloud computing, virtual network embedding algorithms can help cloud service 
providers achieve resource sharing and virtual network segmentation, improving the agility and 
scalability of cloud services. The network embedding algorithm can help software define the virtual 
network flow table in the network to achieve dynamic adjustment and mapping and achieve the 
flexibility and programmability of network functions. Virtual network embedding algorithms can help 
IoT devices connect and manage virtual networks, improving the communication efficiency and 
reliability of IoT devices. The research of Shan and Sun [13] shows that using optimization algorithms 

embedded in virtual networks can improve the efficiency of network resource utilization. By using 

algorithms, virtual networks are assigned to multiple physical networks to improve their reliability 
and avoid errors. Avoiding the chaotic use of physical networks also enhances the network's related 
capabilities. In addition, the virtual network embedding algorithm can also support dynamic 
adjustment of the size and position of the virtual network, improving the agility and adaptability of 
virtualization technology. 

Traditional facial detection and recognition based on digital image processing mostly rely directly 
on pixels and some simple feature values when classifying images. How to track and recognize 
occluded faces in the process of multi-user interaction is also one of the problems that needs to be 
solved in the new environment. Therefore, traditional facial recognition based on digital image 
processing is difficult to play a role in virtual reality environments. The system described by Vernica 
et al. [14] provides users with an intuitive face-to-face interaction by recognizing their facial 
expressions in a virtual reality environment. They demonstrated an innovative system with simple 

and fully functional hardware devices. It proposes an automatic facial expression recognition 

processing pipeline that can effectively apply traditional digital image processing techniques to 
modern virtual reality environments. This framework is suitable for recognizing facial expressions 
when users wear headsets. This framework is based on convolutional neural network models, 
allowing users to experience real-time and intuitive interaction with other users in virtual reality 
environments, and is suitable for various application scenarios. This method only requires an 
additional RGB colour camera on top of existing head-mounted display devices. The required 

hardware components are easy to obtain and assemble. This interaction method can be applied in 
multiplayer virtual reality applications. Exploration of Deep Learning in 3D Model Retrieval. Yin et al. 
[15] evaluated deep learning features from multiple perspectives by comparing different deep 
learning features with manual features. In order to fully utilize the spatial relationships between 
different perspectives, this paper proposes a 3D model retrieval method based on a local Graph 
Neural Network (NGNN). After capturing advanced features from multiple perspectives, the weighted 

view aggregation layer is used to weigh different views and aggregate view features. On the basis of 

non-local graph neural networks, they designed a pairwise view weighted graph neural network to 
obtain high discrimination model features through the following three modules. This method utilizes 
residual networks as the base network and embeds non-local graph neural networks into the base 
network for learning potential correlations between multiple perspectives. 

3 DESIGN OF NEURAL NETWORK MODEL FOR SUSTAINABILITY MAP 

3.1 Graph Neural Network 

Domestic research has also begun to explore sustainable design methods based on CAD and VR, such 
as optimizing design schemes by simulating building energy consumption and environmental impact. 
Research at home and abroad has made progress in VR interaction, such as enhancing designers' 
interaction in VR environments through gesture recognition, eye tracking and other technologies. In 

addition, some studies focus on providing design feedback through VR to help designers more quickly 
identify potential problems and make adjustments. 
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In general, the relevant work at home and abroad focuses on the combination of CAD and VR, 
promoting the innovation of the design process through graph neural networks and other advanced 
technologies, improving design efficiency and quality, and promoting the practice of sustainable 
design. With the continuous development of technology, these fields will continue to attract 

researchers' attention and bring more opportunities to the design field. A neural network is a 
computational model based on a biological neural network, which simulates the learning and 
decision-making process of the human brain through a series of connected artificial neurons.  

In the vast field of design and engineering, neural network algorithms also play a crucial role, 
providing innovative solutions for problems such as automatic design, structural optimization, and 
complex system modelling. During the design process, designers need to constantly adjust and 
optimize the design plan. By convolving and aggregating the features of nodes and edges through 

GNN, designers can gain a deeper understanding of the relationships between various parts of the 

design, thereby making more scientific and reasonable decisions. In graph theory, graphs are 
composed of nodes and edges, and graph neural networks extract and learn the relationships and 
features between data through these nodes and edges. In the fields of design and engineering, the 
advantages of graph neural networks are particularly evident. In the real world, a lot of data exists in 
the form of graph structures, such as social networks, transportation networks, circuit design, etc. 

Traditional neural networks often focus more on two-dimensional data when processing data. This 
enables GNN to be applicable to various complex design scenarios, whether it is architectural design, 
circuit design, or mechanical design, GNN can provide strong support for them. Secondly, GNN excels 
in extracting and analyzing the relationships and correlations between data. In design, the correlation 
and mutual influence between different parts are crucial. 

3.2 Image Recognition Based on GNN 

By optimizing and merging visual marker sequences, GNN can achieve more efficient performance in 

image recognition and analysis. Figure 1 highlights the complete autoregressive architecture 
ultimately used in CAD in this study. 

 

 
 

Figure 1: Complete autoregressive architecture diagram of GNN for CAD. 
 

The complete autoregressive architecture in Figure 1 is that the VR input image is processed by the 
visual encoder. The generated visual features are mapped and optionally aggregated into the GNN 

input space to obtain visual markers, which is 64 in the standard configuration of this study. They are 
connected to the input sequence (green and red columns) embedded in the text and maybe 
interleaved. The connected sequence is input to the CAD model, which is output in the form of text 

tags. 
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The highest layer in Figure 1 will output a real number, and the lowest layer is the FM layer. The 
recognition probability is expressed by the following formula. 

3 2 3
ˆ ( )y sigmoidW l b                                       (1) 

2l  in the formula is the input characteristic of its layer, which can be calculated by the formula. 

2 2 1 2tanh( )l W l b                                         (2) 

Tanh is the activation function selected in this study. 1l  in the function is the original characteristic 

input value. The calculation formula is:  

1 1 1 0 1 2tanh( ), ( , , , , , , )i nl W z b z w z z z z                               (3) 

The number of domains is represented by n  in the above formula and iz  is the vector parameter in 

the i  domain. The calculation method is:  
1 2

0 [ : ] ( , , , , )i K
i i i i i i iz W x start end w v v v                               (4) 

Initialize the vector FM of the first layer to get: 

0
1 1 1

( )
N N N

FM i i i j
i i j i

y sigmoid w w x x x                              (5) 

Through the above calculation steps, the GNN algorithm can improve the model's learning ability and 
generate more potential data relationships. Continue to add the weight of the hidden layer to the 
algorithm model for calculation. First, the cross-loss function is used to initialize all four layers. 

ˆ( , ) log (1 )log(1 )L y y y y y y                                     (6) 

Because the input element has only one positive value, backpropagation can be used to update the 
weight value, making the GNN algorithm model more effective. 

The error generated by calculating the GNN neural network for each iteration is: 

( )j
j j j

j j j

aL L
a z

z a z
                                 (7) 

Then vectorization is carried out to obtain: 

( )L L La z                                           (8) 

Where  is the product of the corresponding weight value? The error of each layer can be 

recursively calculated as follows: 

k
j

j k jk

zC C

z z a                                         (9) 

( )
( ) ki i i

k kj j k
jk k

w a b
w z

a                                    (10) 

The offset gradient of each layer in the model structure is: 

( )ji i i
j j

j ji

w a bC
b

b w
                                       (11) 

Within the range of this gradient, and taking into account the error obtained, the aided design model 
of sustainable graph neural network algorithm is finally obtained. 
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4 APPLICATION OF NEURAL NETWORK MODEL OF SUSTAINABILITY MAP 

The neural network model of sustainability maps has a wide application potential in the field of design 
and computer vision. The main experiment of this study includes two studies. Firstly, the moving 
people or objects in the video are extracted by a graph neural network model, and then they are 

replaced with different backgrounds. This method can be used in video production, film special 
effects, virtual reality and other fields to help creators flexibly change the background and create 
different scenes without changing the subject. Through feature extraction and fusion of the model, it 
can recognize others or objects more accurately, and maintain their original features and actions in 
the new background. 

Secondly, this study also scores and ranks the order of short videos. This paper analyzes the time 
series data in a short video by graphing the neural network model, extracting the characteristics and 

structure of video content, and making a comprehensive evaluation. The model can give the score of 

video order according to the theme coherence, content richness, and editing fluency of the video and 
sort the short video. This method can be used for content recommendation and ranking on short 
video platforms to improve user experience and content quality. 

4.1 Extracting Moving People or Objects in Video for Background Replacement 

Video scene replacement is a complex and challenging task that involves accurate recognition and 
replacement of moving objects in video. The experiment based on a graph neural network model 
regards the motion of the head, legs, and feet as the baseline to ensure the continuity and 
consistency of motion in the process of video replacement. Dynamic Gaussian splash is used to 
represent the motion flow line, and the motion trajectory of the object is presented by the flow line 
graph generated in the video. This method can help the model better understand the motion features 

in video. 

In the experiment, the image recognized by VR is replaced with the frame generated by the video 
model to achieve the reference frame in the video. This method can ensure that the displacement of 
the video scene is more accurate and realistic so as to retain the action and characteristics of the 
original object in the new scene. Since baseline mainly deals with single-object video, it is also 
compared with its variants, which combine the technology of motion baseline and video scene 

decomposition. By regrouping these Gaussian objects, the quality and effect of video displacement 
can be further improved. The effect is shown in Figure 2 below. 

 

 
 

Figure 2: The model uses VR technology to extract human action. 
 

Ablation experiments were also carried out to eliminate the flow rendering loss and physical-based 

motion loss. These ablation experiments can help researchers better understand the contribution of 
different model components to the overall effect and the interaction between them. The ablation 
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experiment can optimize the performance of the model and improve the quality of video scene 
replacement. The result of replacing the extracted moving character with a graffiti background wall is 
shown in Figure 3 below. 

 

 
 

Figure 3: Background result of model replacement. 
 

In Figure 3 the moving characters were accurately replaced in front of the graffiti wall, and 

appropriate light and shadow effects were added to the scene. The multi-colour origin in the red box 
is generated by extracting the colour features of the head of a moving person through the VR device. 
This shows that the results of background replacement using this study are very reliable. The effect 
shown in Figure 3 reflects the model's ability to accurately recognize moving objects and replace 
backgrounds in complex video environments. Through the accurate extraction of character motion 

and colour features, as well as the seamless integration with the background, this study successfully 
realized the replacement of characters in the video scene and enhanced the authenticity and viewing 
of the scene. 

In order to verify the importance of VR technology in the system, the background replacement 
accuracy experiment is carried out in this paper. First of all, the benchmark group was set up, with 
the non-use of VR technology as the control group and the use of VR technology as the experimental 
group for verification. In order to ensure the scientificity of the experiment, five videos were selected 

as the object, and the three groups were used for action extraction and background replacement. The 
accuracy was visually analyzed, as shown in Figure 4. 

By comparing the results of the control group and the experimental group, we can intuitively 
observe the influence of VR technology on the accuracy of background replacement in the system. In 
the experimental group, we deeply explored the application effect of VR technology in background 
replacement tasks, especially in maintaining motion continuity and ensuring the accuracy of 
background replacement. This experimental result fully demonstrates the crucial role that virtual 

reality technology plays in the entire system. The introduction of VR technology not only enhances its 
practicality but also brings unprecedented innovation to the field of video production. With short 
videos becoming the mainstream form of media today, the uneven quality of their content has 
brought significant challenges to video platforms. We believe that this research will provide a solid 
theoretical foundation and technical support for future video processing research and applications. 
Through this experiment, we were able to gain a deeper understanding of the indispensable role of VR 

technology in video processing and background replacement. 
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Figure 4: Experimental results of video background replacement accuracy. 
 

4.2 The Model Scores the Order of Short Videos 

By analyzing the ranking of short videos, we can more accurately evaluate their quality and provide 
valuable references for video platforms. Short videos with high order often attract the audience's 
attention and provide a smooth and interesting viewing experience. This not only helps to improve 
the content quality of video platforms but also brings a better viewing experience to the audience. In 

order to effectively evaluate the quality of short videos, video platforms need a scientific method to 

sort and rate videos. The core indicator we focus on here is the order of the video, which includes the 
continuity, richness, and smoothness of the video content. Therefore, the study of short video 
ranking and rating has important practical significance and far-reaching application prospects. 

 

 
 

Figure 5: Diagram of order test results of the model on short video. 
 

Figure 5 clearly depicts the order score curve, which intuitively displays the performance differences 
and arrangement order between different short videos. This difference is not accidental, they may 
stem from multiple aspects such as video production skills, creative ideas, and content quality. In 

order to gain a deeper understanding of the characteristics and differences of these short videos, we 
utilized a sustainable graph neural network model. Specifically, the model reveals key indicators such 
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as important plot transitions, thematic expression, content richness, and coherence in short videos 
by extracting the "threshold kernel" of the video. By observing this curve, it is not difficult to find 
significant differences in the scores and rankings of various short videos. These threshold kernels not 
only help us comprehensively evaluate the content creativity and production quality of short videos 

but also provide a reliable basis for video platforms to evaluate and recommend high-quality short 
videos accurately. Figure 6 shows the threshold kernel results of these short videos, and through 
comparison, we can clearly see the advantages of high-order short videos in content creativity, 
production skills, and overall quality. This model has powerful data analysis and feature extraction 
capabilities and can accurately capture key features and core elements in short videos. 

 

 
 

Figure 6: Model analysis short video threshold kernel. 

 
Observing Figure 6 in-depth, it is not difficult to find that short videos with high order also exhibit 
more diverse threshold kernels. Especially for short videos with star logos, their scores still rank first, 
fully demonstrating their outstanding quality in the field of short videos. The platform can more 

accurately recommend high-quality short videos to users, improving user experience and the 
platform's reputation. In order to further reveal the threshold kernel distribution pattern of short 
video content, this software was used to conduct an in-depth analysis of a large number of works on 
short video platforms. By carefully analyzing these threshold kernels, the highlights and 
shortcomings of short videos can be clearly identified. This provides valuable feedback for video 
platforms and creators. The distribution results of threshold kernels for these works are shown in 
Figure 7. These short videos not only have rich and colourful content but also have excellent 

performance in various key indicators. This distribution chart intuitively reflects the overall 
performance of short videos in terms of key features and content quality. Including the compactness 

of plot structure, clarity of thematic expression, and coherence of content. 
 

 
 

Figure 7: Short video threshold kernel distribution. 
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5 CONCLUSIONS 

After a series of carefully designed experiments, this study fully validated the outstanding 
performance and widespread application of the Graph Neural Network (GNN) model in the fields of 
design and computer vision. This new design pattern brings designers an unprecedented immersive 

experience, making the design process more intuitive, efficient, and creative. With the help of 
GNN-based models, this article seamlessly integrates CAD data and VR technology into the design 
process, achieving real-time visualization and interaction. It can accurately identify and replace 
moving characters while ensuring that the replaced background perfectly blends with the action 
details and features of the original characters. This technology not only greatly enriches the means of 
video production but also demonstrates enormous potential for application in the fields of movie 
special effects and virtual reality. Firstly, in the video replacement experiment, the GNN-based model 

demonstrated extraordinary talent. By conducting an in-depth analysis of the time series data of 

short videos, this model can accurately extract the features and structure of video content and 
scientifically grade and rank short videos. This article provides an intuitive view of CAD models in a 
virtual reality environment and quickly adjusts and optimizes design solutions based on real-time 
feedback and in-depth analysis provided by GNN. This not only helps video platforms recommend 
higher-quality short video content to users but also provides valuable feedback and suggestions for 

creators. 
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