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Abstract
This graduation project was completed using Maya as the tool, involving the creation of a 4-minute 3D animation. It was accomplished through the collaborative efforts of a team of three. I was responsible for the creation of character assets, the design of the storyboard, and the animation of three major scenes: roads, hospitals, and underwater. I also participated in the adjustment of shots and the final rendering. The project followed a complete process of asset creation, storyboard planning, scene animation, and rendering output. It adopted the production method of storyboard first, keyframe establishment, scene adaptation, and loop preview adjustment. Through this practice, I systematically mastered the entire process of 3D animation production, achieving a transformation from simple action production to narrative expression through shots. At the same time, I summarized the improvement directions in aspects such as rehearsals and action details, accumulating practical experience for subsequent animation creation.
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[bookmark: _Toc28518]Introduction
This graduation project was based on the Maya software, where I created my own character models, and then performed binding and animation production on the models. The work was completed in groups of three people. My main responsibilities included character assets, storyboard design, and animation production for three scenes: roads, hospitals, and underwater. I also participated in shot adjustments and final rendering. Through the combination of character movements, shot language, and environmental atmosphere, I completed the animation narrative, resulting in a total of 4 minutes of animation content.
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2.Production process
[bookmark: _Toc30256]2.1Character asset creation
The first step in animation production is not to directly set keyframes, but to establish character assets that can support the animation. In the early stages of the project, I participated in the 3D modeling of key characters, starting from the basic model and adjusting the overall proportions, structure, and topology of the character.
During the model creation process, I paid special attention to the topology of the facial and joint areas. Because these areas will undergo significant deformation during the animation process, if the topology is not reasonable, when the character performs large movements, it is prone to stretching, collapse, or unnatural deformation. Therefore, I considered the subsequent animation requirements in the model stage and optimized the relevant areas.
After completing the model, I continued with UV splitting and material creation to make the character meet the visual requirements of the final animation. Then, I entered the bone binding and weight adjustment stage. After the binding was completed, I conducted some large-scale motion tests to check if there were any obvious interferences or deformation problems in the character during movement. This stage, although it belongs to the preparatory work before the formal animation production, actually has a direct impact on the quality of the subsequent animation.
Through this process, I realized that the character assets and animation are not two completely independent production stages. Whether a character is easy to animate largely depends on the rationality of the previous model, topology, binding, and weights. Therefore, in the subsequent production, I also began to consider the earlier asset production from the perspective of "how this character needs to move in the future".

2.2 Storyboarding Design
After the character assets were completed, I began to design the animation storyboard based on the script content. The storyboard's role is not only to determine the content of the scenes, but also to pre-plan the visual language and action rhythm before actually entering the 3D production.
During the storyboard stage, I mainly considered several aspects: first, the changes in shot size between different shots, second, the movement trajectory of the camera, third, the relationship between the character's actions and the shots, and at the same time, emotional transitions in the plot also need to be considered.
For example, in the road scene, since the scene lasts for a relatively long time, the picture needs to show the movement process of the characters in the open environment, so the camera cannot remain completely still. During the design process, I considered translation, pitch, and different directions of camera movement, and established the spatial relationship between the character and the road environment through camera movement.
In the hospital scene, the space is more enclosed, and the focus of the animation also changes accordingly. Compared with the road scene, this scene does not need to rely too much on large-scale camera movements, but pays more attention to the character's body movements, center of gravity changes, and the emotional expression brought by the pauses in actions.
During the production process, the actual animation and the initial storyboard are not completely consistent. As the post-production progresses, some shots will be adjusted according to the actual scene, the character's actions, and the final picture effect. Therefore, I gradually realized that the storyboard is not a completely fixed result, but a preliminary tool used to guide subsequent production and allowing adjustments based on actual effects.

2.3 Road Scene Animation
The road scene is one of the three scenes that emphasize spatial movement the most. Since the scene is set in a relatively open environment, the movement trajectory of the characters in the frame and the relationship between the characters and the surrounding environment become the focus of animation design.
In this scene, I mainly controlled the character's body movement through keyframes, while coordinating the camera's panning, pitching and movement to establish spatial relationships. In the original production plan, the animation segment of the road scene was approximately two minutes long. Therefore, compared to short shots, more attention needs to be paid to the rhythm changes in the long shot.
During the production process, I first determined the positions and postures of the characters at different time points based on the storyboard, and then gradually adjusted the action transitions between keyframes. After completing the basic movements of the characters, I adjusted the camera movement to make the character movements and the shots coordinate.
One of the main problems of the road scene is that long shots are prone to causing visual fatigue. If the character movements and camera movements change too little, even if the movements themselves are not problematic, the final picture may still appear monotonous. Therefore, during the adjustment process, I paid more attention to the shot rhythm and the position changes of the characters in the frame, hoping to form visual continuity through the movement of the characters and the camera movement together.
This scene made me realize that when designing animations in an open space, the characters themselves are not the only visual subject. The spatial relationship between the characters and the environment is also important.

2.4 Hospital Scene Animation
Compared to road scenes, the space in hospital scenes is more enclosed, so the focus of the animation presentation has also changed. In the original production, the animation duration of this scene was approximately one minute, mainly using the body movements and center of gravity changes of the characters to express relatively depressing and tense emotions.
In this scene, I did not simply pursue large-scale movements, but paid more attention to the details of the character's body. For example, changes in body center of gravity, movements of arms and shoulders, as well as pauses between actions, can all affect the expression of the character's emotions.
During the production, I first determined the main nodes of the character's movements based on the storyboard, and then controlled the start, development, and end of the movements through keyframes. After that, by adjusting the time intervals between the movements, I made the character's movement more in line with the emotional tone of the scene.
This process also made me realize that animation does not necessarily need very obvious movements to generate expressiveness. Sometimes, a small body change or a pause in the movement can more directly convey the character's psychological state. Therefore, the focus of the production of the hospital scene is not the number of movements, but whether the movements have emotional significance.

[bookmark: _Toc947]2.5 Underwater Scene Animation
The underwater scene is the part with the most distinctive action performance among the three scenarios. Compared with the road and hospital scenes, the most notable feature of the underwater environment is that the characters are in a state of weightlessness, so the characters cannot be animated in the same way as they would move on land.
In this scene, I focused on designing the actions of the character falling, body rotation, and reaching out. By changing the posture and movement direction of the character's body, it creates a feeling of the character being detached from the ground and continuously sinking.
Among these, the action of reaching out is a particularly important action performance in this scene. The character extends both hands forward, not only forming a clear visual direction but also giving the character's movements a stronger emotional expression. Through the coordination of the hands, arms, and body, the action is no longer just a simple displacement but has a clear intention.
Furthermore, I also considered the relationship between the character and the underwater environment. The coral and other environmental elements in the scene provide spatial references for the character, allowing the character's movement to be perceived by the audience. Through the relative position changes between the character and the environment, the depth of the underwater space can be further enhanced.
This scene gave me a more intuitive understanding of the animation production of "special movement states". Because the underwater environment changes the basic laws of the character's movement, in the production process, we cannot simply copy the actions of normal walking or standing, but need to re-consider the body's center of gravity, movement range, and movement direction.

2.6 Rendering and Finalization
After completing the animation production of the three scenes, the final rendering and organization stage begins. This stage mainly involves a unified inspection and output of the previously completed character animations, camera movements, scene environments, and lighting, etc.
Before the final rendering, it is necessary to check the camera settings, lighting effects, animation frame rates, and output formats of different scenes to avoid significant differences in the final video between different scenes due to inconsistent settings. The original project plan also regards the final video rendering of the three scenes, as well as the unified inspection of cameras, lighting, frame rates, and output formats, as an important task in the final stage.
For me, rendering is not the simple end of the production process, but a comprehensive inspection of all previous production stages. Any problem in the model, material, animation, camera, or lighting can be magnified in the final image. Therefore, before the final output, it is necessary to recheck whether there are any gaps in the animation, whether the shots have unnecessary movements, and whether there are obvious visual problems in the picture.
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3. Methodology
[bookmark: _Toc25225]3.1 Taking storyboards as the foundation for animation production
In this production, one of the main methods I used was to first determine the shots through storyboarding, and then proceed with the 3D animation production.
This approach can reduce the uncertainty encountered when directly starting the software production. Through storyboarding, I can predict in advance where the characters should be, how the camera should move, and what the focus of the shot should be.
During the actual production, I did not treat the storyboarding as a fixed result but regarded it as a production reference. When the actual 3D scene deviated from the initial design, adjustments were made based on the character movements and the final picture effect.
[bookmark: _Toc20813]3.2 Gradually establish the action through keyframes
During the process of character animation production, I mainly use keyframes to gradually establish the character's movements.
First, I determine the main posture of the movement, then supplement the transitions between the movements, and finally adjust the timing and amplitude of the keyframes.
This approach enables me to have a clearer control over the rhythm of the character's movements. Especially in hospital and underwater scenes, the subtle changes in the movements will directly affect the emotions. Therefore, not only should we focus on whether the movements are completed, but also need to pay attention to the speed changes between the movements and the transfer of the body's center of gravity.
[bookmark: _Toc11223]3.3 Adjust animation methods according to the scene
The production of these three scenes made me realize that the same animation method cannot be used to handle all the scenes.
The road scene mainly uses obvious character movements and camera movements to represent the space;
The hospital scene expresses emotions through subtle body movements and pauses;
The underwater scene represents the special space through body postures and movement directions in a state of weightlessness.
Therefore, when I was creating, I adopted the method of "determining the action logic according to the scene", rather than fixing a certain animation form first and then applying it to different scenes.
[bookmark: _Toc9260]3.4 Repeated Testing and Adjustment
During the actual production process, I did not complete all the animations at once. Instead, I continuously previewed and revised to determine the final effect.
After completing the keyframes, I would observe whether the character movements were natural, if there were any obvious jumps between the actions, and also check if the camera movement affected the audience's understanding of the character's actions.
If there were problems such as overly fast movements, insufficient pause time, or mismatch between the shots and the character's actions, I would then re-adjust the keyframes and the camera.
This "production - preview - identify problems - adjust - repeat preview" cycle is the method I used most frequently in this project.
[bookmark: _Toc28162]











4. Conclusion and Analysis
Through this graduation project, I completed multiple production stages ranging from character assets, storyboard design to scene animation and final rendering, and also became more clear about my working method in 3D animation production.
From a technical perspective, I have gained a more comprehensive understanding of the relationships between character modeling, materials, binding, and keyframe animation. Especially in the process of character binding and animation production, I realized that the quality of the initial assets would directly affect the subsequent animation effect. If the joint deformation and action range were not fully considered in the early stage, more time would be needed for correction in the later stage.
From a creative perspective, the three scenes made me realize that the expression method of animation needs to be adjusted according to the plot and spatial environment. The road scene emphasizes spatial movement, the hospital scene emphasizes emotions and physical details, and the underwater scene expresses the character's state through weightlessness and falling. The differences between different scenes made me understand the role of camera language and action design in narration more deeply.
From an organizational perspective, this project also made me realize the importance of early planning. Storyboard design can help me clearly define shots and actions in advance, but during the actual production process, adjustments still occur. Therefore, an effective production process requires both clear early planning and the space to modify based on actual results.
Of course, there are still some areas that can be improved in this production. Firstly, in the early stage, we can further refine the storyboard and animation rehearsals to reduce the need for revisions later due to differences between the actual scene and the design. Secondly, in the animation production process, we can further strengthen the control of action curves and details to make the character movement more natural. Especially in the underwater scene, if we continue to optimize in the future, we can further increase the interaction between the character's movement and the environment, making the movement laws of the underwater space more obvious.
In addition, in the final rendering stage, we can conduct low-quality pre-rendering tests at an earlier stage instead of checking everything uniformly after all animations are completed. This can help us detect problems in lighting, materials, cameras, and animations earlier, thus reducing the cost of revisions in the final stage.
Overall, this graduation project has enabled me to shift from "producing an action" to "thinking about a complete animation shot". In the past, I focused more on whether the character could complete the action, but through this project, I began to pay more attention to why the character should move this way, why the camera should be shot this way, and how the action and environment work together to serve the plot.
Therefore, I believe that the greatest contribution of this production is not just completing the animations of three scenes, but that it has enabled me to establish a relatively complete 3D animation production mindset:
In the early stage, we plan shots through storyboard; in the middle stage, we establish actions through keyframes; in the later stage, we complete the final picture through cameras, environment, and rendering, and ensure the final effect through continuous testing and modification.
If I continue to create 3D animations in the future, I hope to further improve in the early planning, character performance, camera language, and final rendering, so that the technical expression can more accurately serve the story and emotional expression.
