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Abstract
The representation method of CG animation is dividing into pursuing actual image and pursuing 2D animation. The way to pursue 2D animation has made many advances, and works such as "Rakuen Tsuiho: Expelled from Paradise, 2014" are producing images very close to 2D animation. However, the use of motion capture has been expanding in order to improve production efficiency, but in reality, the motion of the animation character does not overcome the limits of the actor's movement. Therefore, we tried to grasp the possibility of a method to analyze character animation of limited animation and apply it to motion capture data.
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I. Introduction
Limited animation is an animation production method which became known by Tezuka Osamu, produced Astro Boy in 1963, by reducing, the TV series animation which originally requires 100,000 sheets per work to 5,000 sheets per work instead. Although limited animation has cut down on production cost and production period, it was counted as a cause to make the production environment of the animation industry bad and the low quality, as a result, was always controversial. But as original drawing artist Yoshinori Kanada drew the original drawings of robot animations, including 'Getter Robo, 1974' in the 1970s, limited animation no longer had its low quality but built a style of the level of art and even led a fandom culture of animation.[1]
Kanada's drawing method is not only the action of the character but also the combination of effects such as light, explosion, and beam, a wide-angle technique using camera flow line and lens to maximize the efficiency of production and the visual style. It could be organized it through analysis as shown in [Table 1]. 
First, we found that the movement of the character has slow motion and repeating motion compared with the high-speed presentation. It is analyzed in such a way that the limited working method compensates for the simple and efficient operation of the character by using the movement of the camera or the gorgeous production using light and rays to enhance the overall work quality.
Table 1. Analysis of limited drawing method in 2D animation[1]
	Classification
	2D image
	Timing extraction

	Perspective
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	Total Frames : 121
Character frames (no repeat) :49

	Light
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	Total Frames:24
Character frames (no repeat) :9

	Beam
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	Total Frames:26
Character frames (no repeat) :9

	Explosion
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	Total Frames:10
Character frames (no repeat) :5

	Action
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	Total Frames:26
Character frames (no repeat) :10

	Effect
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	Total Frames:10
Character frames (no repeat) :4


II. Motion Capture and Limited Animation
We tried to examine the elements necessary for directing limited character animation in CG animation using motion capture and apply it to Ball bounce animation using Maya to grasp its possibility. 
2.1 Generation of motion capture data
Motion capture is a device that makes the movement of a person into a data and transmits it to the motion of CG character. When you see the actual movements of the actor and the movements made with the data, the results appearing in the data will make you feel the optical illusion of a lot of fine movements of more swaying than the actor's actual movements. Because the actor is wearing a motion capture suit that is in close contact with the body rather than a costume appropriate for the situation, the movement of the arm is not covered by clothes and the actor can't have hands in a pocket, so it is more likely to occur unnecessary movements and conscious arm movements. Therefore, a motion capture actor who performs the motion necessary for animation must have a sense of consciousness trying to minimize unnecessary motion while the body is in action. 
The second is that the development of the motion will come out smoothly overall in the result, and it can be modified to some extent in the editing work, but, in order to match the actor's motion with fast animations such as slapsticks, the directing of movements is better to be adjusted to the animation rather than the movie. Additional research will follow on this.
2.2 Motion data and camera directing 
CG animators tend to think that animation data editing process using motion capture is very difficult. The keyframe animation and motion capture animation have the opposite process. The keyframe animation production method that creates something from nothing is the process of completing the detail animation from the layout animation through the blocking animation. While this is a method that completes while adjusting clumsy motions and rough flow lines, animation using motion capture is a process of correcting the motion according to the scene from the completed motion and discarding and shooting again if an inadequate motion is captured. Therefore, it can be said that these two methods are opposite from the beginning. Also, in many cases, the layout animator and the character animator are separated from each other among the CG animators, which might make it more difficult to apply the limited animation. Limited animation analyzed earlier, but character animation should be produced at the same time considering a very close relationship with the camera. Also, if considering the camera and character flow line for each sequence rather than just one cut, it can be created a good limited animation, so it may be difficult to produce a limited animation for the current animators who should focus on each cut in the production process. It can be made rules about the relation between the character animation and the CG camera for the limited animation as following.
First, as shown in the first image in Fig. 1, the character moves faster as the camera approaches, and moves in slow motion as the camera goes away, repeats the intension of the motion. The camera adjusts the distance with the character and follows the side or the back of the character and moves up to the sky to maximize the space utilization of the character. The second is to make a strong impression by cutting shortly after the mid of the character's motion when the character's walking like the second image in Fig.1. Normally, movement is parabolic exercise and the timing of front and rear are similar at the apex of the motion, but by drastically reducing timing of the rear, makes the character move like the motion snapped, and it can give a feeling of tension to the action, which might be someehat slow, of the motion capture. Thirdly, as shown in the third image of FIG. 1, to create a strong feeling by making the character moving slow or stopped, and then adding the quick movement of a knife or an effect in front of the movement. Fourth, as shown in the fourth image of FIG. 1, before expressing the intensity of the sequence operation, terminating the end of the previous cut by slow motion and developing the beginning of the next cut with high speed, and it will make possible for the production to continue the tension lower or higher. 
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Fig. 1. Koji, Yume ga Sameru made, Fate, Yozakura Quartet
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Fig. 2. Strength change of character's movement due to proximal movement of a camera following the character. (left: camera, right: character)
III. Conclusion
Limited animation started for lowering the production cost, but recently it is established the position as the representative animation production method of Japan, and it is known as the representative work style of Japanimation. It is not easy to make limited animation production of CG animation because the current CG animation production processes are adapted to US productions such as Pixar and DreamWorks, and there is a limit to the animators' abilities implementing limited animations. Just as Hideaki Anno, who produced "Evangelion (1995)", tried to apply the limited method to a live-action version movie "Cutie Honey, 2004" as trying to apply animation style to live-movies, if can control the tensions of audiences by adjusting the strengths of motion according to the motion capture data and the directing of the camera, in the current situation that 2D animation using the motion capture, is produced a lot, it seems that animation production environment using motion capture will be further activated.
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