Research method
Optimization Research of Three-dimension character Modeling



1. introduction
1.1 Research background
[bookmark: _Hlk529208613][bookmark: _Hlk529208785]The computer hardware facilities have a rocket develop since the popularity of personal computers in 1980s. this led to a great improvement in the precision of the 3D role models directly. Character can make all kinds of personification movements in animation and games at present. However, many too sophisticated 3D models can greatly slow down the computer’s speed and consume the computer’s hardware life in animation animate step and rendering steps for most of computers. Meanwhile, a complex character model is more difficult to be moved and previewed in the process of animated. In light of this, it is necessary to use some techniques and methods to optimize the three-dimension character model. 

1.2 Research objective
The research objective of this article is to solve the contradiction between the display quality of character model and the preview rendering speed of role model.

This paper will research the three-dimension character model optimize for three aspect

1.2.1 optimized character modeling. 
Find a balance between the fineness of the role model and the speed of rendering. Ensure the operation of the character model by minimizing the number of surfaces.

1.2.2 improved role bones and controller
Optimize the design skeleton and controller of the character and compare it with actual human or animation bones.

1.2.3 ameliorate modeling wiring
Improve the wiring of the role model to ensure that the model does not appear too abrupt. Make the lines of the character models more reasonable so as not to affect the textures and overall impressions of the models.





2 Project-specific research
[bookmark: _Hlk527365759]2.1 surface and character module optimized

In the software Maya, it has a great deal of way to product a model. But when the module was built. The figure of surface in this module was becomes an important parameter. A skilled designer can roughly control the number of surface and vertex in the modeling of rough model. Then, they will adjust the detail in the fine modeling according their demand.


As the shown in figure 2-1-1 and figure 2-1-2, This is a personate mouse model. There are more than 5000 surfaces in this rough model. This bring a great trouble to subsequent step and rendering. Too many unnecessary surface leads slow program operation even software crashes
.
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2-1-1research object model                    2-1-2 the parameter of the research object                    

2.2 Skeleton and controller

[bookmark: _Hlk527363396]Animation character is the core of an animation. Skeleton is a core of role modeling. The role of bones is to drive three-dimension character to do action that simulation and anthropomorphic. Skeleton is the most important step of the role modeling. It affects the performance of animation directly.

  Making a skeleton to match character model is not an easy task. “Designers not only demand understanding the process of skeletal binding, but also has an adequate planning of the character in their design” (Huang Meijuan 2016). This means that the designer has a general design for the joint, range of motion, weight and corresponding controller of the character model. The designer should understand what character will do in the animation to let skeletal matching of the character’s actions throughout the animation.

As the shown in figure 2.2-1. This picture demonstrates the structure of the real human skeleton. Most of the animated role’s action are based on human or animals. Therefore, research the bones of the human body is a positive thing for designer to design animation skeleton.
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               2.2-1 the real human skeleton

As the show in picture 2.2-2, this is a skeleton made by a designer base on Maya. The matching object of this skeleton is a humanoid animal. We can see that there are a large number of unnecessary joints and controllers in the arms, body, and thighs of the character skeleton. Because of the weight occupied by the joints, these redundant joints will greatly affect the action of the key joints after binding the animation character model. It will lead the action of the role become very stiff. Meanwhile, a great deal of joints and controllers will consumedly delay the speed of software operation.
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2.2-2 the research object about skeleton system

2.3 wiring optimized
The wiring of animated characters is based on the wire frame representation of the modeling requirements of the model. The significance of wiring is to express the shape characteristics of the model to maximum extent and meet the action needs of the model. Unreasonable wiring will have negative effect on the movement of characters even effect entire animation. Wiring is important step but it is easy to ignore. Bad wiring in the model will be troublesome in modeling UV map.

As shown in figure 2.3-1, the wiring of this role model on the head is very unreasonable. First, the lines around the eyes are too sparse. The eye is an important medium for character countenance in animation. Therefore, there are more reasonable lines around the orbit to content the requirement of animation. This character has an exaggerated nose. However, the wiring has issue that lead the turning angle of the face area from eye to nose is too abrupt.
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       2.3-1The head of the research object model


3. Methodology 
A three-dimensional model is a geometry constructed by a great deal of polygons. “It demands a large number of vertices and polygons to demonstrate a 3D model if this 3D object has a complex structure or surface”. (Liang Bo 2015). Fine character model require take up more data and threads. On this account, it is necessary to optimized animation vertex, polygons and skeleton. This will help for animation preview and animation render in the process of the animation production and animation rendering,

To the surface optimization, designer can optimize some part of the model according animation demand. it is necessary to maintain enough vertices and surfaces to ensure the character can perform their action reliably for some parts need to do complex action such as fingers, wrists feet, knees. But for body, arm and any other part of role model that not affect overall impression. It can further optimization. This can optimize the modeling without affecting the normal operation of the character model.

It is very important to optimize the skeleton of animation according the structure of the real skeleton because most of the role models are based on the real human beings or animals. In general, the joint of the buttocks is the initial joint. “The upper joints include waist joint, chest joint, neck joint, and role’s head. The downward joints are leg joint, knee joint and the foot joint. The extension of two arms take the buttock joint for the start joint. Then, extent to the shoulder joint, elbow joint, wrist joint and the finger joint”. (Gao Yin 2012) Those joints are necessary joint in a whole skeleton system. However, designer do not need to contrast the real human bones to optimize the role. It demands animation require to adjust character skeleton. For instance, a character demand to do a turned around action which requires more joints at the waist in the skeleton system.

Character wiring affects the role of map and the overall impression directly. Optimizing the wiring of animation model is essentially to check the whole wiring of the model, delete or modify the unreasonable wiring to make the model match the animation better. Designer demand to pay attention to the following point when their check and optimizing wiring. First, the line of role model should be arranged uniform relatively to ensure the material can mapping in the model smoothly. Second, “for ensure the flexible about role, the wiring in the joints of character should be not spare. “(Sun Yuan 2014) Third, it should be not existing five sides or even six sides in the role model. The overall impression and texturing effect of the animation character will be improved when the model wiring optimize was finished.

The optimized role model will compare with the original model in terms of role flexibility, texture effect, preview effect, rendering speed and many aspects to get a result and conclusion about is it necessary and effective to optimize the role model. 


4. Definition of proposed outcome
[bookmark: _GoBack]Any animation can be rendered on the computer as long as enough time is available theoretically. But complex 3D model is a burden to most computer. In view of this, it is meaningful to optimize the model to reduce the amount of calculation for computer.

The optimization of 3D role models has a positive promoting effect for high quality 3D animation and games. The research of 3D character model is use method and technology in software to make the 3D role model better to interact with 3D scene. So that the whole animation can be better previewed and rendered.

3D model optimization demand designer grasps the number of models’ surface and familiarity with the body structure of the designed models. The finger of surface in the model is not as good as possible, bit better with the request of the animation. In the single person close-up scene, fine role models can improve the fineness of the animation. But in the multiplayer scene or cities scene, it is important to use the rough model to optimized the animation. 

This report points out the limitation and complexity of the three-dimensional character model before optimization through to research 3D role model optimize and to summarized the concrete optimization methods for 3D character models in many aspects. According to the foregoing chapters research, optimizing the three-dimensional character model according to the requirements of the scene can not only reduce unnecessary data operations, but also improves the overall impression of the character. Therefore, it is important and meaningful to optimize 3D role models according to requirements.
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