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Abstract 

The field of computer graphics has experienced remarkable advancements in hardware and software, leading to rapid progress and 
development. One crucial aspect that significantly influences the authenticity and immersive nature of simulation environments is 
the utilization of image modeling technology. The success of creating realistic and captivating image modeling environments relies 
heavily on the effective implementation of this technology. In light of this, the present paper thoroughly examines the fundamental 
concepts of computer graphics and image modeling technology. Furthermore, it delves into an in-depth analysis of the integration 
of image modeling technology within the domain of computer graphics, followed by an exploration of the concealed algorithm 
behind its functioning. The continuous evolution of computer graphics systems, encompassing advancements in both hardware and 
software, has propelled the field forward at a remarkable pace. Among the various elements that contribute to the credibility and 
engagement of simulation environments, the utilization of image modeling technology stands out as a critical factor. This research 
paper endeavors to comprehensively investigate the fundamental principles of computer graphics and the intricate workings of 
image modeling technology. By dissecting and analyzing the conceptual framework of computer graphics and image modeling, 
the study sheds light on their interplay and interdependence. Finally, the paper unveils the concealed algorithm that underlies the 
operation of image modeling technology within the realm of computer graphics, thereby providing valuable insights into its inner 
workings. 
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1. Introduction 
The advancements in computer technology have led to its widespread adoption and integration across various fields. 
One prominent application of computer technology, particularly image modeling technology in computer graphics, has 
greatly contributed to the improvement and innovation of image modeling techniques [1], [2]. The multifaceted image 
modeling technology in computer graphics encompasses several crucial components, as depicted in Figure 1, which 
significantly enhances the modeling of natural scenery scenes. Key aspects of image modeling include dynamic 
characteristics, panoramic features, and scene fidelity, all of which profoundly impact the effectiveness and authenticity 
of the resulting images. 

When compared to geometry-based modeling techniques, image-based modeling offers distinct advantages. Not only 
does it provide a heightened sense of realism, but its effectiveness is also less dependent on the complexity of the 
natural scene. Instead, it is primarily influenced by the image resolution required to generate and display the virtual 
image [1]–[3]. The utilization of image modeling technology directly affects the realism and immersion of simulation 
environments and serves as a crucial factor in achieving success in image modeling environments [4], [5]. In the image 
modeling process, computer technology plays a significant role in enhancing the fidelity of the image scene through 
graphic and image processing, enabling the realization of specific functionalities [6], [7]. 
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Furthermore, in the realm of computer graphics, image modeling involves the construction of scene models that 
primarily consist of discrete entities representing objects within the scene [8], [9]. The current computer graphics 
systems have witnessed rapid progress and development in both hardware and software components [10], [11]. On the 
hardware front, advancements include high-resolution and high-speed scanning displays, plotters and printers, and 
various graphics input devices. Software-wise, graphics software standards are evolving towards high performance, 
openness, and efficiency to cater to diverse utilization scenarios. Consequently, the study of image modeling 
technology in computer graphics holds significant practical value. Figure 1 is image modeling tech in computer 
graphics. 

 
Figure. 1. The content of image modeling tech in computer graphics  

The successful implementation of image modeling technology relies on a comprehensive understanding of its 
underlying concepts and algorithms [12], [13]. By examining the fundamental principles and intricate workings of 
image modeling technology, researchers can gain valuable insights into its capabilities and limitations. Furthermore, 
studying the integration of image modeling technology within the broader domain of computer graphics facilitates the 
development of more effective and efficient modeling techniques. Consequently, this research paper aims to explore 
the concept of computer graphics and image modeling technology, analyze the specific algorithms employed in image 
modeling, and shed light on the hidden intricacies that contribute to the success of image modeling technology in 
computer graphics. 

Through a detailed analysis of image modeling techniques, this study seeks to address the challenges and opportunities 
associated with creating realistic and immersive simulation environments. By leveraging the advancements in computer 
technology and harnessing the potential of image modeling, researchers can push the boundaries of visual 
representation, enabling the creation of virtual environments that closely resemble their real-world counterparts. The 
insights gained from this research will not only contribute to the theoretical foundations of computer graphics and 
image modeling but also provide practical guidance for the development of cutting-edge applications and technologies 
in this field. Ultimately, this study aims to further the progress and application of image modeling technology, 
enhancing its role in computer graphics and advancing the overall state of the art in this rapidly evolving discipline.  

2. Literature Review 

2.1. The Concept and Connotation of Computer Graphics 
Computer graphics is a field that focuses on the representation, generation, processing, and display of graphics using 
computers. Over time, it has emerged as a vital branch of computer science and has found extensive applications across 
various domains [14]–[16]. The fundamental components of computer graphics encompass the principles and 
algorithms involved in representing graphics within a computer, as well as computing, processing, and rendering them 
realistically. Graphics typically comprise elements such as points, lines, surfaces, and volumes, along with non-
geometric attributes like grayscale, color, and line width. Image processing technology plays a crucial role in dividing 
images into non-geometric elements based on line information, as well as capturing and reflecting the surface properties 
or materials of objects through grayscale and color [17]–[19]. 

The field of computer graphics has experienced significant advancements in both hardware and software, facilitating 
its widespread adoption and utilization. On the hardware front, developments include the introduction of high-
resolution and high-speed scanning displays, as well as a wide range of graphics input devices, plotters, and printers. 
In terms of software, there has been a continuous push towards high-performance, open, and efficient graphics software 
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standards, capable of meeting the diverse needs of various utilization scenarios. These advancements in hardware and 
software have propelled the rapid progress and development of computer graphics systems, making them increasingly 
valuable in practical applications. 

Image modeling technology plays a crucial role in computer graphics, particularly in creating realistic and immersive 
simulation environments. By leveraging image modeling techniques, the fidelity of image scenes can be improved 
through the processing of graphics and images using computer technology. The utilization of image modeling 
technology directly impacts the authenticity and immersion of simulation environments, serving as a key determinant 
of success in creating lifelike visual representations. With its higher sense of reality and reduced dependence on scene 
complexity, image-based modeling offers advantages over geometry-based modeling techniques. The effectiveness of 
image modeling is primarily influenced by the resolution required to generate and display virtual images, rather than 
the intricacies of the natural scene itself [1]. 

Overall, the study of image modeling technology in computer graphics holds immense practical value. It enables 
researchers to gain insights into the underlying concepts, algorithms, and interplay of various technologies within the 
field. By comprehensively examining the principles and intricacies of image modeling technology, researchers can 
develop more effective techniques for representing and processing graphics. Furthermore, the advancements made in 
computer graphics and image modeling technology contribute to the continuous improvement and innovation of these 
fields, paving the way for the development of sophisticated applications and technologies that enhance the visual 
representation and simulation capabilities of computer systems.  

2.2. Utilization Goal of Computer Graphics 
Computer graphics primarily aims to generate visually realistic graphics using computers. To achieve this, it involves 
establishing a geometric representation of the scene depicted in the graphics [18]. Subsequently, lighting models are 
employed to calculate the lighting effects under hypothetical light sources, considering factors such as texture and 
material properties [3]. Furthermore, computer graphics is closely intertwined with computer-aided design (CAD). By 
leveraging computer graphics processing, geometric data or models described through conceptual or mathematical 
abstractions can be intuitively displayed, stored, modified, and improved using computer languages. The process of 
graphics processing encompasses various operations, including geometric transformations, curve and surface fitting, 
modeling, hidden line and surface elimination, shading, texture generation, and coloring [20]–[23]. 

Geometric transformations play a crucial role in computer graphics as they enable the manipulation and manipulation 
of geometric objects within the scene. By applying translation, rotation, scaling, and other transformation techniques, 
the position, orientation, and size of objects can be modified to achieve the desired visual effect. Curve and surface 
fitting techniques allow for the smooth representation of complex shapes by approximating them with mathematical 
curves or surfaces. These techniques are particularly useful for creating organic and intricate forms that accurately 
capture the desired aesthetic. Modeling, a fundamental aspect of computer graphics, involves the creation and 
manipulation of digital models. This process allows artists and designers to construct virtual representations of real-
world objects or imaginative concepts. Hidden line and hidden surface elimination techniques are employed to 
determine which parts of a scene are visible and which are obstructed by other objects. This helps create realistic 
visualizations by simulating the occlusion and visibility aspects of the scene. 

Shading plays a vital role in enhancing the realism of computer-generated graphics. By simulating the interaction of 
light with different surfaces, shading algorithms determine the appearance of objects based on their material properties. 
This includes factors such as reflection, refraction, and the interaction of light with textures applied to the surfaces. 
Texture generation techniques enable the creation and application of surface patterns and details, adding visual richness 
and complexity to objects and scenes. Coloring techniques involve assigning colors to objects and determining how 
light interacts with them, further contributing to the overall visual appeal and realism of the graphics. 

In summary, computer graphics involves the generation of realistic visuals through the utilization of geometric 
representations, lighting models, textures, and materials. It finds applications in various fields, including computer-
aided design, where it facilitates the intuitive display, storage, modification, and improvement of geometric data. 
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Through geometric transformations, curve and surface fitting, modeling, hidden line and surface elimination, shading, 
texture generation, and coloring, computer graphics enables the creation of visually captivating and immersive graphics 
that closely resemble real-world objects and scenes. 

2.3. Composition and Function of Computer Graphics System 
The computer graphics system consists of both hardware components and corresponding image software systems. 
High-performance computer hardware plays a crucial role in supporting computer graphics. The hardware 
infrastructure of a graphics system typically comprises a graphics processor, graphics output devices, and input devices. 
The graphics processor serves as a vital component within the graphics system, acting as the interface between the 
computer and the display terminal [4]. It possesses robust capabilities for storing and processing graphics, enabling it 
to perform the majority of graphics functions within the computer. This significantly enhances the practicality and 
speed of the overall system. As a fundamental aspect of computer science and engineering, the graphics system 
encompasses essential excitation functions, as illustrated in Figure 2. 

Within the realm of computer graphics, image modeling technology plays a pivotal role in achieving realistic and 
immersive simulation environments. By leveraging computer technology, graphics and images can be processed to 
enhance the fidelity of scene representation and introduce specific functionalities. Image modeling technology 
encompasses various facets, such as dynamic characteristics, panoramic features, and scene fidelity, all of which 
directly impact the authenticity and effectiveness of the generated images. Compared to geometry-based modeling 
techniques, image-based modeling offers distinct advantages, providing a heightened sense of reality and being less 
dependent on the complexity of the natural scene. Instead, the resolution of the images required for generating and 
displaying virtual scenes becomes the primary factor influencing the outcome [1]. 

The successful integration of image modeling technology within computer graphics relies on an understanding of the 
underlying principles and algorithms. By exploring the concepts and workings of image modeling, researchers gain 
valuable insights into its capabilities and limitations. This knowledge facilitates the development of more efficient and 
effective modeling techniques. The current advancements in computer graphics systems, including hardware and 
software, have propelled the field forward. Hardware components include high-resolution and high-speed scanning 
displays, plotters, printers, and various graphics input devices. Software standards are evolving to meet the demands 
of diverse utilization scenarios, aiming for high performance, openness, and efficiency. 

By studying image modeling technology in computer graphics, researchers can contribute to the theoretical foundations 
and practical applications of the field. This research paper aims to analyze the concept of computer graphics and image 
modeling technology, explore the algorithms employed in image modeling, and uncover the hidden intricacies that 
contribute to the success of this technology. The insights gained from this study have practical implications for the 
development of cutting-edge applications and technologies in computer graphics. By pushing the boundaries of visual 
representation and creating realistic virtual environments, image modeling technology continues to advance, further 
enhancing its role within the broader field of computer graphics. 

 
Figure. 2. Basic functions of graphic system 
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3. Methodology  

3.1. Data Structure of 3D Objects 
The process of rendering three-dimensional graphics on a two-dimensional computer display involves the 
transformation of three-dimensional information into a two-dimensional format through projection [5]. However, this 
projection transformation results in the loss of depth information, often leading to ambiguous interpretations of the 
graphics. To generate realistic graphics, it becomes crucial to determine which line segments or surfaces are visible or 
invisible based on the given viewpoint and line of sight direction. Various models, such as wireframe, surface, or solid 
models, can be used to describe three-dimensional objects. Regardless of the chosen model, a data structure comprising 
a vertex table, edge table, and surface table is required. 

Describing an object involves not only capturing its geometric information but also representing its topological 
information. Purely describing geometric information may lack uniqueness in representation. The wireframe 
description of an object includes not only the coordinates of its vertices but also the connectivity between vertices 
through edges. Similarly, the surface description entails specifying which edges are connected to form each surface or 
which vertices are enclosed by each surface [6]. In a three-dimensional coordinate system, describing an object 
necessitates not only a vertex table to represent its geometric information but also an edge table and surface table to 
convey its topological details. 

The availability of comprehensive geometric and topological information is essential for accurate rendering and 
manipulation of three-dimensional objects in computer graphics. By capturing the connectivity between vertices, edges, 
and surfaces, the data structure facilitates efficient operations such as rendering, shading, and manipulation of the 
object. Furthermore, representing both geometric and topological information allows for a more complete and 
unambiguous description of the object's structure and properties. This comprehensive representation is crucial for tasks 
such as collision detection, surface analysis, and realistic visualization of complex scenes. 

The vertex table, edge table, and surface table collectively form the foundation for effective object representation and 
manipulation in computer graphics. The vertex table stores the coordinates and attributes of individual vertices, while 
the edge table records the connectivity information between vertices, forming the edges of the object. Finally, the 
surface table provides details about the connectivity between edges, defining the surfaces that make up the object. 
Together, these data structures enable efficient storage, retrieval, and processing of geometric and topological 
information, forming the basis for various algorithms and techniques employed in computer graphics. 

In summary, the transformation of three-dimensional graphics into a two-dimensional format involves projecting the 
information onto a computer display. To generate realistic graphics, it becomes crucial to determine visibility based on 
viewpoint and line of sight. Various models can be used to describe three-dimensional objects, with the necessary data 
structure comprising vertex, edge, and surface tables. Describing an object requires capturing both geometric and 
topological information, allowing for a comprehensive representation of its structure and properties. These data 
structures serve as the foundation for effective object manipulation and enable a range of tasks in computer graphics, 
from rendering and shading to collision detection and realistic visualization. 

3.2. Entity Description Model 
In the realm of computer graphics, entity description models play a crucial role in representing objects. These models 
can be categorized into wireframe models, surface models, and solid models. The wireframe model represents the shape 
of an object solely through its geometric edges, without considering surface or volume. It is based on a vertex table 
and an edge table, allowing for views from any direction while maintaining the correct projection relationship between 
views. Wireframe models are commonly used for three views or oblique axonometric drawings, but they can suffer 
from ambiguity as all edges are displayed. Surface models, on the other hand, construct the object using its surface, 
providing it with a visual appearance. However, similar to wireframe models, they do not incorporate the concept of 
volume. In comparison, surface models include a surface table that records the topological relationship between edges 
and surfaces. Surface models can apply flat or smooth coloring, as well as add lighting or textures to the object, 
enhancing its visual representation. 
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Solid models, the most advanced among the three, fill the closed surface model and possess characteristics of volume 
and weight, accurately reflecting the authenticity of solid objects. Solid models define which side of the surface model 
represents the solid and distinguish between positive and negative parts of the surface. The surface table's vertex indices 
are arranged in an anti-clockwise direction when observed from the outside of the object, enabling the differentiation 
between the object's interior and exterior. Entity models encompass both vertex and topological information of lines, 
faces, and bodies. Complex entities are often constructed using set theory operations such as combination, intersection, 
and difference. 

When working with solid models, directed edges are utilized, where the definition direction of an edge shared by two 
adjacent surfaces is opposite. This approach makes it challenging to determine the vertex connection order for the edge. 
Therefore, the edge table is disregarded, and only the vertex table and surface table are used to represent the geometric 
model of the object. The order of polygon vertex index numbers in the surface table is traversed according to the 
outward direction of the surface's normal vector, indicating that the front side of the object is being dealt with.  

 
Figure. 3. Typical architecture of entity model 

4. Result and Discussion 

4.1. Classification of Hidden Algorithm 
There are two types of hidden line algorithms based on different methods: visible line algorithm and invisible line 
algorithm. The former is employed to eliminate invisible boundary lines on objects, primarily used for wireframe 
models where only the visible edges of the object need to be drawn. On the other hand, the latter is used to eliminate 
invisible boundary lines on objects [10]. The hidden line algorithm specifically addresses wireframe models, focusing 
on drawing only the visible edges of the object. Furthermore, based on the method of occlusion determination, blanking 
algorithms can be categorized into object space, image space, and object-image space methods. The object space 
method is primarily applied in three-dimensional observation spaces. The image space occlusion algorithm utilizes 
information stored in the frame buffer to determine which surfaces obstruct other surfaces in the two-dimensional 
image space after the object has been projected. The object-image space method is employed to describe simultaneous 
occlusion in both three-dimensional observation space and two-dimensional image space. 

These different algorithms play essential roles in computer graphics and image modeling, ensuring that only the visible 
portions of objects are rendered and displayed accurately. By effectively eliminating hidden lines and determining 
occlusion, these algorithms contribute to the creation of realistic and visually appealing scenes. The selection of a 
specific algorithm depends on the characteristics of the objects being modeled, the desired level of detail, and the 
overall goals of the visualization or simulation project. In summary, hidden line algorithms are categorized into visible 
line and invisible line algorithms, with each serving different purposes in object rendering. Blanking algorithms, based 
on occlusion determination, can be classified as object space, image space, and object-image space methods. The 
utilization of these algorithms is critical in computer graphics and image modeling to ensure accurate representation 
and visual coherence in virtual environments. 

4.2. Hidden Algorithm of Image Modeling Tech in Computer Graphics 
The hidden algorithm used in image modeling technology within computer graphics primarily focuses on wireframe 
models, typically conducted in object space. The visibility of boundary lines is determined by applying specific 
detection conditions. When dealing with convex polyhedra, the algorithm capitalizes on the inherent properties of these 
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shapes. The algorithm examines whether a line connecting two points on different surfaces of the solid lies entirely 
within the convex polyhedron, utilizing a discriminant to test the visibility of its surface boundary lines. In the case of 
curved objects, they can be divided into smaller curved regions using finite element methods. Approximations of curved 
surfaces are often achieved through the use of quadrilateral or triangular plane patches. The primary objective of the 
hiding process is to ascertain the visibility of each quadrilateral or triangular plane, similar to convex polyhedron 
hiding. This is accomplished by detecting visibility through the calculation of the dot product between the external 
normal vector and the view vector. 

The utilization of the hidden algorithm is crucial in image modeling within computer graphics as it addresses the 
challenge of determining which parts of a model are visible from a given viewpoint. By efficiently detecting and 
rendering visible surfaces while hiding those that are obscured, the algorithm significantly contributes to the creation 
of realistic and immersive graphical representations. The use of wireframe models and surface approximation 
techniques allows for the effective representation of complex objects, both in terms of their geometry and visual 
appearance. In the context of convex polyhedra, the algorithm capitalizes on the inherent characteristics of these shapes 
to determine surface visibility. By considering the convexity of the polyhedron, the algorithm can quickly assess 
whether a surface boundary line is visible or hidden from the viewer's perspective. This approach simplifies the 
visibility determination process for these types of objects, enabling efficient rendering of their surfaces. 

For curved objects, the algorithm employs finite element methods to divide the object into smaller curved regions. 
Approximations using quadrilateral or triangular plane patches are then utilized to represent the curved surfaces. The 
visibility of these patches is determined by examining the dot product between the external normal vector (indicating 
the surface orientation) and the view vector (representing the direction from which the object is viewed). This 
computation allows the algorithm to determine the visibility of each patch, enabling accurate rendering of the curved 
surfaces in the image modeling process. Overall, the hidden algorithm plays a crucial role in image modeling within 
computer graphics by addressing visibility challenges and enabling the creation of realistic and immersive virtual 
environments. By leveraging wireframe models, surface approximation techniques, and the inherent properties of 
convex polyhedra and curved objects, the algorithm efficiently determines which parts of the model are visible, 
contributing to the overall authenticity and visual appeal of the rendered images. 

5. Conclusion 
In essence, image modeling involves utilizing computer technology to enhance the fidelity of image scenes, thereby 
achieving specific functionalities. By processing graphics and images through computer technology, researchers can 
improve the accuracy and realism of the modeled scenes. This process plays a crucial role in creating immersive and 
authentic simulation environments. To gain a deeper understanding of image modeling, this paper thoroughly examines 
the concept of computer graphics and image modeling technology. By delving into the composition and function of 
computer graphics systems, researchers can comprehend the underlying framework that supports image modeling 
endeavors. Furthermore, through a comprehensive exploration of image modeling technology in the context of 
computer graphics, this study investigates the data structure of 3D objects and the description model of entities. By 
analyzing these aspects, researchers can gain valuable insights into the inner workings of image modeling technology. 

A fundamental aspect of this research involves uncovering the hidden algorithms that drive image modeling technology 
in computer graphics. By studying these algorithms, researchers can decipher the intricate processes that contribute to 
the success and effectiveness of image modeling. Understanding these algorithms is essential for advancing the field 
of image modeling and facilitating the development of more sophisticated and efficient techniques. By combining the 
analysis of computer graphics concepts, exploration of image modeling technology, and investigation of hidden 
algorithms, this study aims to provide a comprehensive understanding of image modeling in computer graphics. This 
research contributes to the theoretical foundations of the field while also offering practical insights that can guide the 
development and application of image modeling technology. Ultimately, the findings from this study can pave the way 
for further advancements in computer graphics and image modeling, enabling the creation of visually compelling and 
immersive virtual environments.  
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