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Abstract

This paper approaches the problem of creating satisfyingly efficient, accurate and specific sword fighting animations that could be used for scenes that contains multiple fights occurring at once. An extended method for using game tree search to simulate competitive interactions is implemented, and then interactivity is built in. 
Project Blog: http://christineuyemura.blogspot.com/search/label/SeniorDesign
1. INTRODUCTION
Scenes with many individual characters rely increasingly on various types of simulations. Sometimes characters need to be able to perform specific actions, but in a somewhat random way. Such is the case for scenes involving characters that are engaged in sword fighting or other types of combat. While a battle between main characters can be animated precisely, doing so for the background characters is not always a feasible option depending on the number of characters fighting and time constraints. Creating these animated scenes manually can be difficult and time consuming, and completely automated methods run the risk of being noticeably repetitive or similar. 
We propose a method of creating automated sword fighting simulations that are interactive for the sake of specificity. We implement and build on a method for simulating competitive interactions using an extended game tree search algorithm [SKY07], adding an element of optional interactivity by creating a character controller for the sword fighting agents. 
This project will contribute an efficient, automated sword-fighting simulator that can be customized through user interaction. 
1.1 Design Goals

This project would be beneficial to animators creating combat scenes with multiple fights occurring at once. The methods could also potentially be generalized to accommodate the needs of a game designer. The tool would allow the user to efficiently simulate battles while having the freedom to choose certain actions for specific characters. 
1.2 Projects Proposed Features and Functionality

· A simulator for sword fighting between two characters.
· An interface that allows interaction with the user such that the user can choose actions for a specified character.
2. RELATED WORK
There has been a great deal of research dedicated to creating editable, realistic human motion. The consensus seems to be that some combination of captured data, retargeting and simulation techniques will yield the most desirable result. Many techniques use a Motion Graph [KGP02] or a parametric Motion Graph [WAH*10] to describe how a character can move. These methods allow a set of captured motions to be meaningfully organized in such a way that animations can easily use them.
Both turn-based [SKY07] and simultaneous [WAH*10] methods have been used to simulate competing characters. The turn-based methods are largely deterministic. This determinism allows for action choices to be optimal according to the current state of the game. These methods can be repetitive however, and probability of action selection has been factored in as a method of layering non-determinism on top of determinism [SKY07] [LL06]. Simultaneous methods are non-deterministic by nature and thus allow for realistic randomness in action choice[WAH*10]. 
Interaction between the user and the agent has been researched for both single character and multi-character situations. Reinforcement learning is a popular technique used to increase the intelligence of an agent based on quantified rewards and punishments that has been shown to generate realistic results in real-time [WAH*10] [LL06] [GHJ04]. This method requires a large amount of pre-computation, however, compared to the game-tree search method to be used in this study. 
3. PROJECT PROPOSAL
We implement a previously researched method for simulating competitive interactions [SKY07] using an extended version of the game tree search algorithm by min/max approximation [Riv87]. With this simulator this we experiment with randomness and differentiated skill levels for the two fighting characters. We then create a keyboard character controller that allows the user to make choices about the actions of the characters. 
3.1 Anticipated Approach

We will begin by defining the set of actions that we want each player to be able to perform. We will begin with a small number of actions – 3 offensive moves, 3 defensive moves and steps in the 4 basic directions. We will then obtain the necessary animations. We will first explore the option of using existing animations, but if suitable animations are not available we will capture the individual motions.  From the chosen animations we will build an action level Motion Graph as described in [KGP02] that allows us to find similar starting and ending positions in actions that will lead to choosing natural transitions. 
We will then build a basic character in Unity that has the capability to perform the chosen actions smoothly and accurately. The character will be a “puppet” of sorts with each action being triggered by a keyboard keystroke. This will be the first step towards interactivity. We will then construct a game tree data structure containing the possible action combination paths of two characters with the same skill set. We will implement traversal of the game tree based on min/max approximations. The min/max functions will be tweaked until they create believable simulations. 

Finally, we will play the automated sword fighters against human users and test the real-time fighting reactions of the AI agents. 
3.2 Target Platforms

We will develop this project with the Unity game engine and possibly capture motions with the Vicon system. If time allows, we will create assets in Maya that will be imported into Unity. 
3.3 Evaluation Criteria

The success of this project can be evaluated by comparing the resulting animations to existing videos of sword fighting.  
4. RESEARCH TIMELINE
Project Milestone – 2/1/2013

· Completed all background reading
· Completed motion studies on sword fighting
· Defined set of motions needed
· Installed and learned relevant aspects of Unity
Project Milestone Report (Alpha Version - 2/15/2013)
· Obtained or captured motions and cleaned data

· Created Motion Graph
· Implemented at least half of the motions for “puppet” character in Unity
Project Milestone – 3/1/2013
· Implemented all motions for “puppet” character. 
· Implemented basic game tree structure

Project Milestone – 3/30/2013
· Implemented game tree search algorithm

Project Milestone – 4/10/2013
· Tested and debugged user interactions with the AI sword fighting agents
Project Final Deliverables 
· Unity project
· Demo of fully simulated sword fighting characters
· Demo of interactive sword fight between human user and AI agent

Project Future Tasks
· Implement physically-based characters
· Expand range of actions to include more offensive and defensive moves

· Generalize approach to apply to other activities, such as team sports
5. Method

6. RESULTS

7. CONCLUSIONS and FUTURE WORK
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Figure 2: GANT Chart of schedule
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