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Abstract
In the process of 3D Animation performance, transition the scene is an important mean to strengthen the story line. In order to investigate how to achieve the continuity between images in space and time in 3D animation scenes transformation, this paper uses the inductive deduction method which selecting different ways of organizing the scene in 3D animation films from the basic components of audio-visual language including picture composition, character movement direction, camera movement direction and point of view to conclude the continuity of images transformation is mainly the continuity of vision and the continuity of intention. The visual continuity in the picture is mainly reflected in: the subject line is in line with the direction of the object and the main position of the frame in the composition is matched; the movement direction of the character draws and out is unified; the motion of the camera is in line with the subject of motion; the continuity of image is reflected in the image function of small props in the picture associated with the content of the story; the sequence of images is coherent in narrative logic. To summarize these rules and get the root cause of continuity of image is using 3D animation narration to develop causality. And the reason is explained further to be easy understood.
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I. Introduction
3D animation is as much a visual art as a movie. The performance art of the picture show lens language is basically interlinked. 3D animation can be used to refer to the movie's lens language. In the movie, the footage captured by the camera during a start-up to the stop is called the lens which is the basic unit of the film. The scene is composed of one or more lenses.
Scene transformation means the change of time relationship and space relationship. If the single image is not designed in an unstructured way, and the position relation, camera angle and motion direction of the picture cannot match the next picture, it can make the picture change to form a visual sense of obtrusive as well as increase the audience's difficulty of understanding of the relationship between time and space. In order to avoid the cut marks left in the frame and make the audience visually felt the jump cut, we can use the "seamless editing" of Hollywood narration to enhance the continuity of scene transformation. In the "seamless editing" method, the viewer can still see the physical cut, but because the editor took advantage of the audience's visual psychology and life experience, the visual elements in the picture are highly unified. Therefore, the audience's attention is not interrupted and in the meantime increasing the continuity of the picture. [1]
In scene transitions, due to the very big difference of dealing with the characteristics of the materials, screenplay way and people's visual continuity of the benchmark, especially the image information of see in the picture, mismatch in the error scene conversion method, or switching method is not appropriate, will dim the understanding of the audience, thus reducing the audience's understanding. It is precisely because of the existence of this situation that the study of scene transformation is necessary. In the unfolding process of narrative plots of animation film, it needs the sense of sight to perceive the inner link of front and rear events of the image. It needs to be proved by the way of summing up by narrative storytelling, deducting material characteristics and object analysis and application of continuous elements.
The research method is to select the most recent film and 3D animation of the Best Director award And the Best Editing Award, and to chart the technique of scene transition based on the story and the screen transition theory. In the transition of 3D animation, in order to continue the inherent meaning of continuity, quickly understand the nature of the story, we need two kinds of distinctions and the analysis 2 kinds of distinction and analyses of different individual's application of camera from the origin of the animated story to the extended way

The first is through the deductive method, to approach with the theory of concrete facts in general reality. The second is through the inductive style, to carry out detailed close-up starting with the important content of the center through the transition from concrete facts to ordinary facts, thus driving the whole animation story. In the performance of the screen, it is necessary for us to analyze objects, understand the important functions, use 3D animation to make the perspective view of virtual camera in maya, export the size of the lens and the general camera techniques and use them in the experiment for a physical size of the specific lens.

The objective of this thesis is the transition of the scene in change the actual film and animation with roles as the center. Therefore, it aims to derive the analysis and root cause as the definition value to maintain the context of the visual perception cognitive dimension based on the expected subject, action and environment continuity of the expected as the standard. The basic data, as the basic information of the context scene of the transition is flexibly used, so that the story has the right continuity in making a movie.
II. The Conversion Techniques 

of 3D Animation Scene
A. The type and main characteristics of the shot
In the film, the camera refers to the video camera, which is recorded on film, and is the basic visual element of the motion picture language. According to the existing film theory, the shot can be classified into two ways according to the “shot size” and “expressing ways of camera”.[2]
Table 1. Classification and characteristics of shots
	Image
	Shot size
	Feature
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	Extreme Close-up


	The ability to portray the specific details of the subject and emphasize the role.
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	Close-up
	The clear description of the feature of the main expression.
Strengthening the audience and the main emotional resonance by shortening the distance.[3]                        
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	Medium Close-up
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	Medium shot
	Occupying a large proportion having the descriptive significance in the film and television works. Able to display body language, part of facial expressions and surroundings. [4]
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	Medium Full shot
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	Full shot
	Emphasis on the overall image and environmental relations.
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	Extreme long shot


	For the performance of macroscopic scenes, and the small characters appear in the picture.


The shooting scale is the key element in the picture which limits the scope of vision. From the image taken, the scene can be divided into the proportion of the characters and the proportion of scenery. The size of the scene depends on the distance between the camera and the subject with the length of the focal lens used. In order to facilitate observation scene transitions shot size individual role changes, this article choose to person ratio shooting scale taxonomy, and finish the table 1 with the shooting scale and characteristics of the view.
According to Table 1, which shows classification and characteristics of shot size, in the process of scene transition, the conversions in the shot size can cause changes in the perception of audience. [5]The closer the distance between the camera and the subject, the less background space of the subject, which emphasizes the subject. At the same time, emotional engagement with the subject of the audience becomes higher.On the contrary, the farther the camera is from the subject, the larger background space of the subject, which emphasizes the environment. As the visual distance between audience and subject becomes longer, emotional involvement with the subject of the audience decreases. Therefore, we can clarify the visual intent of the conversion of shooting scale, connect the context of the whole story. By using the appropriate shooting scale, the photographer can improve the continuity scene transition.
Camera skills can be classified in accordance with perspective, movement and function of the camera.
Table 2. Classification and characteristics of camera performance techniques
	Shot
	Feature

	Camera motion


	Move back and forth, up and down, left and right along the X, Y, Z axes, causing the audience to produce different visual perception reactions.

	Establishing shot
	For a macro scene of the story.

	Dolly zoom shot


	Changing the perspective of the background occurs without changing the size of the body in the scene, thus resulting in a constant approximation or far away effect. The speed at which the lens moves the zoom can affect the emotional transmission of the picture.[]

	Subjective shot


	Role looking to the camera or touching the lens. Strengthening the interaction between the audience and the subject.

	Over the shoulder shot
	Increasing the depth level of the screen.

	Two shot


	Expressing the relationship between individuals according to the ratio of composition, angle, position, etc.

	Group shot
	Expressing the relationships between people, groups and the environment.

	Emblematic


	Expressing the relationship between the subject's attributes and behavior and events


B. Method of scene conversion
Transformation scene in 3D animation is a kind of form, which is an important means of complete animation in literary narrative. It requires that the attention  should be paid to psychological partition and visual continuity.[6] Image contents between scenes and scenes, paragraphs and paragraphs should be smooth, harmonious and unified. So that achieve these performance, we need to look for the connection between the appropriate lens from the perspective of meaning, emotion, internal rhythm and so on. It is the need for the development of narrative content and the need to create hierarchy and structure. In the process of the screen performance, scene transformation means the change of time and space, which is made up of the object in the audio-visual language, color, light and shade, as its composition, shooting scale, action, camera movement, camera angles, sound elements such as interaction, mutual contact, through visual perception presents the paragraphs in literature on the narrative context. In order to get a clear picture of the relationship between the scenes and the scenes, the following figure 1 is for illustration.
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Figure 1. The relationship of shots, scenes, sequences
Seen from figure 1, the scene is composed of one or several lenses. The paragraph is composed of a series of scenes. The parts that use the bold line mark are part of the transition. There are two meanings of the transitions between scenes, one is the relationship between time and space. The other is the transition from one state to another.
In the process of 3D animation scene transformation, the combination of images can be divided into skilled groups and unskilled groups. Skillful group is the technique of fading, fading, folding, fading, and gradually showing the use of optical means to transition the scene. [7]This kind of method has subjective compilation intention, which can make sure the pause feeling between the film paragraph and the scene cohesion. Therefore, the audience can feel the time in the scene and the space transformation obviously. The unskilled group is to use the montage method to connect the lens in the content and the meaning, realizing the continuity between the scenes and the paragraphs. It is similar to the hidden clipping method of Hollywood, and the main means of matching the scene transformation of scenes, characters’ vision, motion direction, camera movement and similar objects are realized. In order to clear the method of scene transformation of unskilled group in 3D animation, the sequence in the animation Zootopia is illustrated.
The content in figure 2 is mainly about the conversion of the dialog between three different roles. The role’s name is represented on the right side of the diagram. The paragraphs in the graph are composed of six scenes from left to right. The grey part represents the skill of the scene transformation. The red arrows indicate the situation of the conversions, which are the field transitions of a single character, and the two forms of the field transitions between different roles.
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Figure 2. Sequence in the animation Zootopia
By this way, each scene in the paragraph can be observed with multi-level. In the dialogue scene, the conversion of shooting scale is not obvious. And all are medium shot. Among them, the direction and angle of the lens have changed. At the debut of the character, the angle of the camera is at a horizontal angle. Between Flash and Nick and Judy, the perspective line of the table is close to the vertical line, which shows the balance relationship and the position relationship of the different individuals. According to the description of this episode, Nick and Judy asked Flash about the license plate number. And the purpose of their conversations was the same. Therefore, in the picture, the triangle relationship was handled skillfully as a two-way relationship by the props table, which is in line with the narrative relationship of the plot.
III. The analysis of 3D animation scene transformation
During the scene transition of 3D animation, in order to further analyze the continuity of the scenes in space and time, we will summarize the basic elements of the shooting scale, the eyes of the characters, the movement direction and the movement direction of the camera the according to audio-visual language in this section. And we can draw a conclusion the rule of continuity in scene transition of 3D animation.
A. To match the main position of the composition in the picture composition 

From the perspective of space, any single image has the center of gravity of the composition, and the subject relevant to the subject is often configured in the center of the structure of the composition. The focus of composition is the fulcrum of the audience’s vision. In the transformation of the two adjacent images, the main position of the composition should remain unchanged, regardless of the Angle of the scene, the Angle of the camera and the activity of the subject. If an actor’s panoramic view appears on the left side of the screen, he must appear on the left side of the picture when switching to a close-up view of the same visual axis. If this rule is violate , the audience will have to shift their attention from one side of the screen to the other, resulting in incoherent images. 

As shown in figure 2, in Zootopia, in the four consecutive images from 3rd  minutes and 40 seconds to 4th minutes and 06 seconds, the composition of the rabbit Woody has been  on the right side of a third place in the picture, regardless of the Angle of the lens, the change of the shooting scale, the position of the main body has never changed which ensures the persistence of vision phenomenon, and the images  maintain a good continuity in the process of transformation.
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Figure 3. Sequence in the animation Zootopia
In the transformation of picture (2) (3), the picture will pause just because of the great change of the shooting scale. we can guarantee the main rabbit Woody to remain  in the figure (3) , in which the area covered by the image just covers the main area of the panorama (2). Rabbit woody’s mom and dad took the opposite position with Woody in the composition, and position in continuous images also remain unchanged. The way of symmetrical composition in a continuous animation scene is also very common.

The rules of matching the main position in the picture composition are followed by the narrative rules of chronological order in the story of 3D animation.
B. To match the main position of the composition in the picture composition.

The movement of the characters can enhance the expressive force of the picture and bring the transformation of the picture space. If the direction of the action in the drawing is not reasonable, then it will cause the chaos in the space and time. The criterion of “180 degree ” is the principle of action axis, which can maintain the continuity on the scene space. It is close to the way we see the world, and conforms to our cognitive habits. Therefore, to maintain this standard can make sure that the direction of action will not produce chaos.

As shown in fig.2, Zootopia has a continuous five scenes from 21st  minutes and 50 second to 22nd  minutes and 25 seconds, with the hamsters moving from left to right in the frame.
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Figure 4. Sequence in the animation Zootopia
Although linear motion is the most common forms of exercise in life, the body of the 3D animation rarely keeps single linear motion trend. It often takes a variety of ways such as a circular motion, vertical motion, disappearing through the picture or entering into the eye movement. The design of changing the motion direction can enhance the dimension and depth of the pictures, and hence, make the characters more vivid.

The picture in which the role will change the motion direction in the process of motion must be completely recorded and retained so as to clearly show the  characters’ movement state for the audience. Such as in Despicable Me 3, the Minions begin to move  from the left to the right in the picture and the turning process of Minions has been clearly recorded when they want to change direction in the crossing. 
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Figure 5. Sequence in the animation Despicable Me 3
C. The consistence of movement direction of the camera with the direction of the main movement
Unlike the movie, when shooting a fierce action, 3D animation camera has often been arranged on the axis of a moving subject, and it must keep the same direction and speed with the subject movement. A driver, for example, suddenly found that brakes malfunction, we will always see the expression of terror on his face when he staring at the road ahead and, the next scene from his perspective, will be performed rushing along a zigzagging path toward a dangerous bend, which will give the audience a immersive feeling. The motion of the camera simulates the audience’s perspective, which will be successfully hidden in the motion of the picture, and make the connection of the motion lens just as easy as fixing the lens.

In addition, the movement direction of the axis camera is called the neutral direction, which can be connected to two perfect pictures of the shaft. When axis movement on one side is not strong enough, and it can be connected a neutral direction, and then, the camera can be moved to the axis of the other side to continue the shooting.
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Figure 6. Sequence in the animation Despicable Me 3
The strengthen the body movement of the sense of speed, the movement direction of the camera can be opposite to the subject movement. For example, a rushing car is heading to the camera, and the camera continues moving toward the vehicle, the audience will have the illusion that the car is continually accelerating. On the contrary, to show a distant carriage, if the lens gradually pulls away, it feels like it will be the end of the scene, and it will work as the preparation for the next scene that is completely in different time and space.
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Figure 7. Sequence in the animation Despicable Me 3
The quick footage of push-pull is always replaced by the scene clip in the animation, which can eliminate the clips, and maintain the continuity of image transformation. This technique is difficult to achieve in the ordinary film and television plays because of the particularity of the animation camera, which can keep its own characteristics of the picture language in the animation.
D. The unification of subject line
3D animation picture often uses subjective perspective as a clip point of subject. The content of the viewpoint can be the main body of the next picture. The direction of the subject view can guide the audience’s attention, which may lead to the next scene. As in the previous scene, the protagonist was looking out of the window, while in the next scene, it takes a subjective view of him from his position and he will appear outside the window. The causal relationship between the view content allows the audience to temporarily forget the transformation of the screen and maintain the continuity of the picture.
[image: image15.png]



Figure 8. Sequence in the animation Despicable Me 3
The direction of vision can also connect the picture to complete the transition of time and space. For example, the passage from Despicable Me 3: In the first picture, character is at home, looking at the phone screen, and in the second picture, there is a phone call from Mel, and the third picture is of Mel in the office. The first and second picture have completed the pictures’ cohesion by Grutzon gazing direction because the main body of “seeing” and “what has been seen” conform to the audience’s life experience, so it is easy to neglect the image transformation. The second and third pictures are about the Minions, from the screen of phone to the scene of the office. And the transformation of the time and space images is completed by using the matching method of composition of the same subject.
IV. Conclusion
The reason and the result is a pair of categories to reveal that the universal connection in the objective world has successively and mutually restricted relationship. The reason is the objective existence that causes a certain phenomenon, and the result is the embodiment of the role of the cause Causality has time sequence, that is, the reason must be first and the result can only be after the time order cannot be reversed. The causality of things development in the 3D animation narration refers to the cause, process and result of events in the 3D animation narration, and the logical sequence of series of body language, such as character action, language and expression, which is according with the role movement, mental activity and thinking mode. Causality in 3D animation narration is the fact that conforms to the objective law, which conforms to the objective requirements of the audience's perception of things. In the process of the use of audio-visual language elements, only by following the causality of the development of the 3D animation narration can the scene transformation in the animation be continuous and the narration be smoothly carried out to the audience and achieve the attention.

Therefore, as described in the introduction of this study, we have set the criteria for deriving the analysis and root cause as the definition value to maintain the context of the visual perception dimension based on the continuity of the object, behavior and environment of the character. In the future research, it will apply the real case in the production of animation to use it as the basic data of logical and contextual scene transition, so that the audience will have the continuity of the correct story.
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