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## 4870698421 : MAJOR Computer Engineering

KEY WORD: TESTBED/ GHOST Al/ FIGHTING GAME/ EMULATOR
WORAPOJ THANPUTTARAKUL: GHOST Al AND TESTBED DEVELOPMENT FOR
FIGHTNG GAME USING EMULATOR. THESIS ADVISOR: DR. VISHNU
KOTRAJARAS, Ph.D., 105 pp.

A Ghost Al is a function in fighting game that controls a computer Al to imitate a
player's playing style. When a player plays with a ghost Al of another player, he should feel
like playing against the ghost Al's owner. The ghost Al owner does not have to be present
at all. There is no research revealing techniques for ghost Als creation. The aim of this
thesis is to find out how to develop a ghost Al system for fighting games. In addition, there
exists no testbed suitable for testing Al in fighting games. Therefore the testbed for testing
ghost Als is also implemented. A GameboyAdvance emulator is modified to be the new
testbed in order to allow tests to be conducted on real commercial games. By
implementing Game state observer and Al module into the emulator, the situation of the
game can be known and researcher's Al module can control the game's character instead
of the player. Street fighter zero 3 is used as the case study. The thesis use concept of
case base reasoning and proposes methodologies for collecting, grouping and serting a
player's decisions for each situation. This information is looked up by a ghost Al when
similar situation in the game arise in order to provide correct imitations. Our experimental
result shows that each ghost Al created makes decisions and performs actions similar to its
human counterpart in the same situation. The proposed ghost Al creation methodologies

are not specific to certain games, therefore they can also be used in other fighting games.

Department Computer Engineering Student's signature...... 1T ey o)
Field of study Computer Engineering Advisor's signature..........Y.7...7
Academic year 2007
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Insert Case to Map
Ghost-Al @ ZZ GAME_STATE
C_ases NextAni: Kick 2
Sit:BB NextAni: Guard 1
NextAni Punch 1 Total ratio 3
Ghost-Al /
Cases @
Sit:zZ STL:Map
NextAni Kick 3 - Pair of (SituationlD, GAME_STATE)

NextAni Punch 1 - Map is Binary Search Tree, SituationlID is
key to find, insert.

i

ZZ GAME_STATE
NextAni: Kick 5
NextAni: Guard 1

NextAni: Punch 1
Total ratio 7
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Ghost Al file format
NUM | Case block | Case block Case block

NUM: Number of cases in this file. (int 4 bytes)
Case block: Each case base detail. (size=12+ 8*num of action in this case)

Case block
ID | NUM |T.Ratio| Action block| | Action block

ID: Situation ID. (int 4 bytes)

NUM: Number of action in this case. (int 4 bytes)
T.Ratio: Total ratio in this case. (int 4 bytes)
Action block: Each action detail. (size = 8 bytes)

Action block
‘Action ID| Ratio

Action ID: Animation name. (int 4 bytes)
Ratio: Ratio of this animation. (int 4 bytes)
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GameAl (for GhostAl)

m_animationDB: int[ ]
m_casesMap:Map(BST)
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KeyBuffer?

No

Collect game state data
Encode Situation

No
Is Case found or not?

Select action respect to ratio,
Set command to KeyBuffer

!

Return top of stack signal [*—

End
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ABSTRACT

Many artificial intelligence (Al) game researchers
find that it is difficult to find a game environment
that they can appropriately test their Al on. They
usually have to develop parts of an existing game,
using tools that come with the game. Some even
have to re-write their testing game from scratch.
Finding a perfect game environment that one can
use to test his Al is not easy, especially if a
commercial-quality game is required. Huge amount
of time and effort are lost in finding such ideal
testbed. This paper presents AI-TEM environment,
a testing environment for testing Al by using
console game emulator and their ROM data to
simulate and run a commercial game. AI-TEM can
be used to plug many Al onto many commercial
games. Researchers interested in higher-level
abstractions of game Al can test their already
developed Al algorithm on a commercial game.
We believe that AI-TEM adds a wider range of
possibilities to Al testing.

1 INTRODUCTION

Research and developments related to computer
games have always focused on graphical
technology. However, players have begun to
demand for more playability. Recent games have
incorporated smart Al into their gameplay and
became very successful because of that. Therefore,
research in Al is important for the game industry.
On the other hand, games provide interesting
testing environments for Al researchers.

One problem faced by many researchers is to
find or develop a proper game environment to use
in their Al testing (Graepel et al 2004, Kendall and
Spoerer 2004, Ponsen et al 2005). A game that
should be used to test Al should have the following
qualities: It should be a game that has many ways
to play, many ways to win, and the game should be
complex enough to separate expert players from
novice players. It should be a commercial quality
game. Because if researcher's Al can win against
its initial game Al, then researchers can claim that
the newly developed Al truly has enough quality
and efficiency to use in commercial game (Spronck
et al 2004).

There are testbeds developed for testing Al (Aha
and Molineaux 2004, Bailey and Katchabaw 2005),
but many of them do not come with a complete
game ready to be used. Researchers will have to
find a game or game engine to integrate with it.
Large amount of time may be used.

This paper proposes another way to test game Al
in an environment that has been well made and
well designed, called AI-TEM (Al-Testbed in
EMulator). AI-TEM uses an emulator of Game
Boy Advance (GBA), developed to test many Al
methods.

In this paper, an emulator means a game
console/handheld emulator that simulates the
working of game console/ handheld hardware such
as GBA, PlayStation, and arcade machine on any
personal computer. There are many emulators of

console/handheld game hardware.
VisualboyAdvance (VBA) (VisualboyAdvance
2005) and VisualboyAdvance Link (VBA Link)

(VisualboyAdvance Link 2005) are GBA
emulators. ePSXe is a PlayStation emulator. Even
arcade machines have MAME as their emulators.

ROM (Read Only Memory) is the game data
dumped from the original game cartridge or disc.
Using a game ROM with its emulator, a game can
be simulated and played on PC.

We used GBA emulator, VisualboyAdvance, for
developing a prototype of AI-TEM. And we used
Street Fighter Zero 3 (STZ3) game ROM as our
test ROM, so that we could experiment and write
additional tools for a real example. VBA is open-
source, therefore we can modify its functions.
There are many interesting games on GBA that can
be used to test Al. VBA also has plenty of
resources, technical documents and support tools
provided for us. The VBA Link is an extended
version of VBA. The VBA Link team modifies
original source code to make linkage possible. In
this paper we will call both VBA and VBA Link as
VBA.

STZ3 is a fighting game. In this type of game, a
player must select one character from many
characters, and fight one by one with an opponent
character. A player must decide what action he will
perform in many different situations based on his
character and opponent character's status.
Therefore, we believe this is a good game for
tuning our testbed and for Al research.



2 AI-TEM FRAMEWORK

The concept of AI-TEM is generally simple but
there is some low-level work involved.
Researcher's Al may need to know game state data,
such as object position or character animation, but
it cannot access the source code of the game. The
Al can only access the source code of the emulator.
So we must get the game state data from memory
data the emulator is emulating. We can see only a
binary (hexadecimal) value of game data that
changes in every cycle of a game execution. We
must therefore find out which address stores the
value that we are interested in such as position,
animation, etc. We will use values in those
addresses as game state data for Al testing. When
we know the game state, Al can be written to react
in each situation, by sending a controller input, or
forcing memory address value. Using this concept,
we can use AI-TEM as an Al testing tool.

Finding each address that stores those game state
data is difficult if done manually. Some values can
be found easily, while some are rather hard to find.
User should have some knowledge about
programming in order to be able to identify address
more successfully. Some examples of how to find
the address of game data are demonstrated below.

Example 1: Finding address of character health.
Starting by identifying all the values used in the
game. Then the game is played and the character
health is forced to decrease. The value that
represents the character's health should in fact
decrease too. All game values are then searched
and compared with values before the health
decrease. It is common to find many values
decreasing. The process should be repeated, with
different health, until one address is identified.

Example 2: Character's bullet position. The
concept is the
same as character's health example. When a bullet
moves forward, its position value should increase
respective to its position. But the time period that
bullet is alive is very short. Therefore, repeating
the experiment as many times as one wants
becomes difficult. If users must press a command
every time that they want to find a value, it will not
be convenient. Tool to fire character bullet many
times is needed, such as movie recorder (section
3.0).

We had developed some tools to help finding the
address more easily and will describe it in section
3.0 below. There are other techniques to find
values that we will not discuss in this paper.

Therefore, in the beginning phase of using Al-
TEM, the user must find the address of game state
data that their Al module needs to know. AI-TEM
is depicted in figure 1 and 2, and discussed in more
detail in the sections below.
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Figure 1: AI-TEM system overview.
2.1 Emulator Core (VBA)

The core of this testbed is VBA (Link) emulator. It
is used to run game ROM and simulate the game. It
also has many tools useful for getting game state
and testing Al that will be described in section 3.1.

2.2 Menu Control

We add a menu into emulator to control the
working of AI-TEM. To turn on/off Al module or
switch between different Al modules. We can also
activate other utilities that system may want to use.

2.3 Game State Observer

A game state can be known by observing data on
the memory address of the emulator and locating
which address stores the data that we want to know.
(In STZ3, game states that we are interested in
consist of position of a character, position of the
character bullet, the character's health, and current
animation of the character.) We implemented this
module by modifying the memory viewer tools of
VBA. The user can identify address and size of
data (8, 16, 32 bits) that they are interested in.
When AI-TEM is running, in every frame, Game
State Observer will copy the value from those
addresses to the data structure that an Al module
can use.

2.4 Game State Normalizer

Before Game State Observer sends game state data
to Al module's data structure, the game state data
must be normalized or interpreted, depending on
the game and format of data that we got from
memory of emulator. Example: For STZ3, we use
address 0x20007C2 (16bits) as the address that
stores the character 1P position in the X axis. The
range of value that we got from that address is 44
(002C) to 620 (026C), 576 units. But when using it,
we should normalize x position value to 0 - 576 for
user friendliness. Therefore, we must subtract 44
from the value copied from the memory of
emulator. This normalization process is not
necessary if researchers do not care about the
format of raw data from emulator's memory. We
currently provide this module as a code template
for users to modify.
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Figure 2: Work flow diagram of AI-TEM system.
25 Al

This module is where a user of AI-TEM will put
his Al module in. In every cycle of emulation, the
emulator will execute this module. This module
evaluates the game data and decides what
controller input it will send to the controller
module. There is enough of VBA CPU power for
calculating non-intensive work, such as script
(Dynamic script (Spronck et al 2004), Genetic
Programming result script, etc.). With extension,
other Al methodologies can also be added. In our
experiment with the system, we write two static
scripts for testing the use of AI-TEM. The detail
and result of this script will be shown below in
section 4.1.

2.6 Python Script Interface

Python (Python 2006) is an interpreted, interactive,
object-oriented programming language. It is also
usable as an extension language for applications
that need a programmable interface. Python is
portable: it runs on many OS such as Windows and
Linux. It is one of the most famous script
languages used in many applications.

We modified the emulator to have an ability to
use python
script language, providing interface functions for a
script writer to obtain game state data and to
control the game via any Al module. A script
writer can write their python script separately
without running the emulator, and can change
script without recompiling AI-TEM. This will
benefit users who want to test their Al with static
script. If researchers can generate Al output in
python script format, it can be tested conveniently
without the need of rerunning the game. Example
of an interface function used in the testing of STZ3
is shown below.

int GetCharacterPositionX (int C)
int PressButton(int button)
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The first function will return a position in x axis
of character C. The second function will send a
parameter ‘button’ to the Input Controller module.
It allows a python script to command character.
Below is the example of python script that uses
those interface functions.

import myL.ib
def Main_Al_Run_Loop():
if (myLib.GetCharacterPositionX(P2) <10)

{
return myL.ib.PressButton(PRESS_B)

}

return 0

myLib is a library of interface functions that we
provide from AI-TEM, it allows user of python
script to use function GetCharacterPositionX and
PressButton. This script results in character kicking
(press B) when its opponent comes closer than a
specified threshold.

2.7 Input Controller

Original VBA will capture signals from joystick or
keyboard and send them as input to a game. We
modified the system so that our Al module can
replace input signals from normal controller with
its own signals.

Figure 3: Usage of tools in AI-TEM system.

3AI-TEM UTILITY TOOLS

Other than modules described in section 2.0, Al-
TEM has other utility tools that can help in many
tasks. Some of them are original VBA tools that we
use in our testbed. Some are modified tools we
made for our own use. The working of these tools
is shown in figure 3 and described below.

3.1 VBA Tools

These are VBA original tools that we had used in
Al-TEM.

Memory Viewer: used for displaying content of
every memory data address in a variety of formats,
8, 16, 32 bits, sign, unsigned and hexadecimal. Our
Game State Observer is modified from this tool.



Cheat Search: this tool is originally used for
finding an address of data that we want to find, by
searching all of memory and finding a value that
match a condition given by user. For example, user
can use it to find a value in the address that is equal,
greater or less than some specific value. In Al-
TEM this tool is used to help in finding address
that Game State Observer will observe.

Movie Recorder: this tool can record game
movie in two formats. VMV format will record
only initial game state and inputs given by
controller. It has a very small file but can playback
only in emulator. AVI can playback in many movie
player programs but its file is larger and uses a lot
of CPU power. Movie recorder can help in a data
collection process (section 3.2) and can help
recording the testing output or debugging.

Save/Load State: When running game in
emulator, the game state can be saved and reloaded
to continue to play at the same point where it was
saved. This ability is useful when researchers want
to test decision condition of Al. They can save
game state before their Al make decision and can
reload it to try another decision in perfectly the
same situation.

3.2 Modified Tools

Memory compare tool: As said in section 2.0,
finding address of value that Al module needs to
know is difficult. Therefore, we modified the
original VBA tools to be Memory compare tool.
This tool will help in finding an address of data, by
comparing many game states data, given a
condition of data that users are seeking. Example:
User wants to find the address of character's health
in STZ3. They will dump game states of various
situations from the emulator. We define the game
state of situation N as GSn.

GS1: character's health is 100%.
GS2: character's health is 50%.
GSa3: character's health is 75%.

And user will set a condition of the value they want
to find. In this case, a health value address will
have conditions as follows: Values in our required
address from state GS1 must be greater than values
from state GS2. Values in our required address
from state GS2 must be less than values from state
GS3. And values in our required address from state
GS3 must be less than values from state GS1. This
tool will compare every data in those game states
and find the address that matches all of conditions
that user provides automatically, without any need
to run the original cheat search (The cheat search
tool requires user to repeatedly experiment and find
any address manually.). If user provides enough
game states and proper conditions, finding the
address should be straightforward. We believe this
tool can save a great deal of time finding those
values.
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Automatic Data Collector: There are some
situations that we want to collect a lot of data from
game state. It is difficult to collect them manually.
Example: In order to imitate human reaction, Al
module must know the animation of both
characters in order to decide what it will do next.
For example, if an opponent character is going to
punch, our character must detect the opponent's
movement and perform a guard. After knowing the
address that stores values of character animation,
we need to find out which value in that address
corresponds to which animation. (for example, 0
means stand, 72 means crouch, 124 means jumping)
Therefore, we need some tools to help collecting
game data (character animation data).

In STZ3, we madified the original VBA function
that was used for forcing values of addresses
(Cheat function) to be a tool for helping us to
collect animation data. By writing a value from the
start animation value to the end of animation value,
we forced each character to do all of its actions.
We captured the character’s image of each action
and saved it with its animation value as its file
name. We then knew the animation value for each
of a character’s action. Human intervention was
needed to identify the meaning of each action. An
animation database was then produced.

4 EXAMPLE EXPERIMENT IN STZ3

This section will discuss the result of using Al-
TEM with STZ3 ROM to create a simple, static
script Al. Table 1 contains the addresses of STZ3
game state data that we know by the method
discussed in section 2.0. Table 2 contains some
character animations from a character named RYU,
which we collected after normalization, by using
stand animation as a basis. (Each animation is
composed of many frames, so there are many
values in each animation

Table 1: Example address of STZ3 game state data.

Game State Data Address Data
Size
character 1 position x 0x20007C2 | 16 bits
axis
character 1 position y 0x20007C4 | 16 bits
axis
character 2 position x 0x20043D2 | 16 bits
axis
character 2 position y 0x20043D4 | 16 bits
axis
character 1 Animation | 0x20007D0 | 32 bits
character 2 Animation | 0x20043EQ | 32 bits

Table 2: Example of character (RYU) animation.

Animation Value
Stand 0, 12, 24, 36, 48, 60
Crouch 276, 288, 300, 312, 72, 228, 240,
252, 264




Jump 420, 432, 468, 480, 492, 504,
516, 528, 444, 456

Guard 744,756, 768, 780, 792

Punch (light) | 9192, 9204, 9216, 9228

4.1 Al Script Experiment

In order to test our Al module and python interface,
we had implemented a static script to control a
character in STZ3. Our test condition for our static
script is the character RYU VS RYU in versus
mode. This static script also allows us to test our
Al in a controlled situation. We implemented a
static script for character RYU. Our 1P’s RYU can
detect states of original game Al 2P’s RYU.

Our first version of the script just randomly
performs action. The result was not as bad as we
originally believed. Even though it had no
intelligence, it performed action continuously and
was able to beat the original game Al at the easiest
level. We improved our script in many aspects,
using animation data that we collected. Our static
Al can now sense distance between characters. We
also script it not to use special moves often, since
special moves leave characters defenseless. More
combination attacks were also added. We obtain a
better result, as expected. Our static Al can now
beat the original game Al in middle level.

This experiment convinced us that Al can make
use of the game state and animation of the
opponent by using data in section 4. We also have
a fully working python interface ready for creating
future controlled situation.

5 DISCUSSION
5.1 Outline steps of Using AI-TEM

Researchers must first find a game that is suitable
for testing their Al method or matches their
experimental plan.

Researchers then identify the game states data
that their Al module needs to know. In normal Al
method, such as scripting, an Al module needs to
know only current situations of the game. But in
some Al method such as some type of
Reinforcement Learning, it needs to know a
complete set of actions that the agent can perform
in every situation.

After that, they must find the address of game
state data that their Al needs to know.

After the addresses are found, data must be
collected from those addresses and translated into a
form that the Al can understand.

Finally, Al can be implemented. This topic will
be discussed in more detail in section 5.2.

5.2 Which Al method can AI-TEM be used with?

AI-TEM does not limit Al methods that it can be
used with, because its concept is only using an
emulator as game engine. Some Al methodology,
however, requires extra functions. For example,
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using Genetic Algorithm requires running tests
large amount of times, may be hundreds or
thousands generation. Therefore, automatic result
recorder is needed. High speed running mode will
also be an additional welcome, for it can save time
to train Al.

High speed mode is already available in VBA
and many other emulators. Not all games may
allow us to provide automatic running mode. This
is because, if we cannot find memory data address
that tells us about the beginning and the end of the
game, we cannot force the situation. But in general,
automatic result collection can be done. Therefore,
various Al techniques can be used.

5.3 What kind of Game/Al-Subject should use
AI-TEM?

If researchers are interested in first person shooter,
real-time strategies or D&D-styles RPG game,
there are games that come with tools. Good testing
environment for such games can be built with such
tools. Also, there are very few of these games on
consoles. AI-TEM may not be the first choice for
testing such games. If researchers are interested in
simple platform action game, writing a game from
scratch or finding some open source clone game is
not a bad choice because all environments of the
game can be fully controlled. However, developing
games, from tools provided by a game, or from an
open source clone cannot easily get us commercial-
quality game. This is where AI-TEM can come in.
AI-TEM can be used to test an Al developed on a
simple, but fully controllable environment, against
real commercial game. In the case of racing game
it is difficult to know game state data such as
opponent car position and the track situation. As a
result, AI-TEM will not be appropriate. For
fighting game we think that using AI-TEM is
suitable, because this type of game is rather
difficult to make and even more difficult to make it
as good as commercial game. Therefore, we think
the tradeoff in the case of fighting game is
worthwhile. For sport game, we think that it is still
suitable to use AI-TEM, because of the same
reason as fighting game. Even though there may be
many game states that an Al module needs to know,
finding them may be easier than creating a high
quality sport game from scratch. Some Al
researchers use Robocup simulation league to be a
testbed for their football Al research (Sean Luke
1997). However, Robocup simulation league rules
are still not the same as real football rules.

For other types of games/Al-subject, researchers
have to consider the same factors as in this section.

5.4 The Limitation of using VBA in AI-TEM

To play a multiplayer mode in VBA (Link), two or
more instances of emulators have to be used.
Controlling many emulators at the same time while
testing is not very convenient. It will be better if



the second instance can run in the screen-off mode,
in order to save CPU power.

Sometimes two connected emulators do not
synchronize. This may damage the automatic
module in long run. Detecting game state of both
VBAS becomes necessary. We can then reload the
game again if they do not synchronize.

Although there are some inconveniences, Al-
TEM generally works well in our experiment. The
emulator can be fixed to tackle the problem.

6 CONCLUSION AND FUTURE WORK

Our work provides an environment for testing Al
on a wider range of commercial-quality games.
Our experiment shows that, with appropriate game
ROM, AI-TEM meets the three requirements in
section 1 (test with a commercial-quality game, the
game should not be too simple and there are many
ways to play the game). Researchers can use Al-
TEM to test their Al against the game's original Al
or against a human opponent. Emulator players
form huge communities, therefore many players
can help with Al testing. Al developed by
researchers can also be tested against Al running
on script. A well designed script can help an
evolutionary or learning Al improve in an
appropriate direction. Although the GBA is not as
powerful as next generation hardware, many games
on GBA are regarded as classics and have been re-
released on several new platforms. Therefore, Al-
TEM is very much viable as testing environment
for commercial-quality games. And the framework
of AI-TEM should be adapted to more emulators in
the future.

We plan to improve the implementation of the
system and
its associated tools. To provide a package for Al
research in the future, we plan to collect the
animation data of all characters in STZ3. We also
want to build a cooperative Al for sport games
using our testbed. The game WORLD SOCCER
Winning Eleven is a perfect candidate ROM for the
task. We also have plans to use another emulator
with AI-TEM, such as MAME or ePSXe, in order
to access more types of games. Multiplayer games
can be run on MAME and ePSXe without
synchronization or performance problems because
only a single instance of emulator is needed.
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ABSTRACT

In this paper we present a simple, rapid and
efficient method for creating a ghost Al, an
Artificial Intelligence that can imitate playing styles
of players in fighting games. The created ghost Al
can perform combination actions and make a
decision about any movement in a similar fashion
to a player it is copying. We scan a player’s battle
data, and then create situation-action pair cases for
its corresponding ghost Al to use in actual battles.
A ghost Al can be created and run swiftly, using
small amounts of memory, making it suitable for
console games. Our method is general enough to be
used in most 2D and 3D fighting games. We carried
out our experiment on Street Fighter Zero 3, one of
the most well crafted fighting games, using Al-
TEM testbed engine.

1. INTRODUCTION

1.1 Ghost Al

In fighting games there have been various attempts
at ghost Als (Als that imitate players). Virtua
Fighter 4 allowed players to train computer Als to
fight like them. Such ghosts could then be assigned
to fight another player. However, feedback from
players was not good at the time the game was
released because it was hard to train their ghosts
case by case. But in recent years, a ghost Al
system has been used once more, in Tekken5:
Dark resurrection. This time many things have
been changed. Players do not need to train their
ghosts in a training mode. They just play the game
normally and the system will mechanically create
their ghosts. This method makes fighting games
more interesting because there will be many
fighting styles for computer controlled opponents.
Despite the fact that the ghost Al system is being
acknowledged as the definitive Al for fighting
games, the method for ghost Al creation remains
undisclosed. In this paper, we propose a method
for ghost Al creation using data obtained from
game memory. Our method can be used in most
fighting games. It also requires very small amounts
of memory and therefore is suitable for console
games.

1.2 Street Fighter Zero3 (SFZ3)

Street Fighter Zero3 is regarded as one of the best
fighting games of all times. In a fighting game, a
player must select one character from many
characters, and fight one by one with an opponent
character (another player or computer Al). A
character can perform normal action such as move,
crouch, jump, guard, punch or kick. There are also
special attacks, such as firing bullets or executing a
powerful flying punch. These special actions can be
performed when a player presses a correct sequence
of commands at the right time. A player must
choose to perform actions in various situations
based on the status of his character and opponent
character. Getting into action with SFZ3 requires
only a few minutes of tutorial. Nevertheless, the
game has many ways to play a single character. For
that reason, we have chosen SFZ3 as our game for
experimenting with the ghost Al.

1.3 Testbed Environment

For the reliability of experimental results, game
researchers may want to test their Al on real
commercial game environments (Graepel et al
2004). But such environments are scarcely available.
Results obtained from a researcher created game
may not be convincing enough to warrant an actual
use of discovered techniques in genuine games.
Some researchers used mod of a commercial game
(Spronck et al 2004), or a clone game (Ponsen et al
2005). Some developed test games on their own
(Kendall and Kristian 2004) or used a testbed
(Bailey and Katchabaw 2005). But none of those
methods fit our experimental goal. (Thunputtarakul
and Kotrajaras 2006) proposed a system to test Al
modules in real commercial games without using
any source code. They implemented a testbed from
VisualboyAdvance (VBA), a Nintendo
GameboyAdvance emulator. The testbed was called
AI-TEM. An overview of AI-TEM is presented in
figure 1 and its workflow diagram is presented in
figure 2. By accessing the memory pool of the
emulator, AI-TEM users are able to know states of
the game at any particular moment. For fighting
games, a state can consist of characters’ positions,
current animation frames, health points, etc. Users
can insert their Al modules, in the form of C/C++



code or python script, into the testbed to control the
game characters by providing controller signals.
Our work uses AI-TEM as its testbed.

2. OUR APPROACH FOR CREATING
GHOST Al

The main concept of our ghost Al creation is case
based Al construction. We extracted a player
character’s reaction in various situations from battle
log data created while playing, then produced
situation-action pairs for the ghost of that character.
Our experiment was made using SFZ3 training
mode with character Ryu versus Ryu. AI-TEM was
modified to suit our experiment. The ghost Al
creation processes are displayed in figure 3. The
following subsections describe each component in
the process.

‘ Menu Control ‘

Game ROM
Interface
]
Custom | [Normalize|[ Observer Emulator
A Core
Y Tt

Figure 1: AI-TEM Testbed System Overview.
The Light Blue Modules are VBA Original
Modules.

Game State Observer
1P Position X
Address: 0x20007C2
Value(16 bits): 002C(h) } |

D 002C = 44 < :©<::|

Game state Normalizer
Normalize by subtract 44
1P Position X =0

Signal

Al (update) Al (run loop) PRESS_A
Charl.m_posX=0
ChalaclenClass delta = abs(charl.m_posX —
- — har2.m_posX); Input
thPoint: — ¢ = [N
m_posX: If (delta <= 10) [2) Controller

—pOSY: Module
m_animation: 1l do attack... press A button

Figure 2: Workflow Diagram of AI-TEM System
in SFZ3.

2.1 Obtaining Player Battle Log Data

First, while a player is playing, game states data
need to be dumped from memory onto a battle log
file. The data are used to identify each case in the
case based Al system. The data consist of
characters animation, characters positions in x and
y axes, characters health points, characters bullet
positions in x axes, damage that characters obtain
in that frame, player character’s facing direction
and the corner status of characters. Recorded battle
log data is in the following form:

Frame Data no: 00001

P1:Ani=002,X=120,Y=40,bullet=0,damage=0,HP=
90
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P2:Ani=002,X=240,Y=40,bullet=0,damage=0,HP=
90

Fréme Data no: 00720
P1:Ani=016,X=150,Y=40,bullet=0,damage=0,HP=
30
P2:Ani=030,X=560,Y=40,bullet=0,damage=5,HP=
20

These criteria can change depending on game or
user. Creating the ghost Al while the game is
running without creating the battle log file is
possible if complete information about the game
mechanic is known (such as short or shared
animation frame, that will be described in section
2.3). For SFZ3 on AI-TEM, we did not have such
information. Therefore we had to use the log file.

2.2 Animation Set Database

An animation set database is used for identifying
whether a character animation frame belongs to an
animation set. An example is illustrated in Figure 4.
Ryu animation frame number 0 to 6 belong to
animation set ID 0, which represents Ryu’s
standing animation, while frame number 707 to 713
belong to Ryu’s medium punch action, set ID 15.
Together with the battle log file, the animation sets
are used to create situation-action pair cases. In our
experiment, we manually defined this database.
There are totally 912 frames for character Ryu.
This seems daunting. However, it is relatively easy
for a game company to do because any game
development team usually has access to animation
data.

| Ghost Al Creator

| Obtain Aremacn |1
Battle Log g {
| Data gy

| Sean & Mark Short
.'l [ Scan & Mark

At bom |

Deep Scan |

| 1! JL
Secan Battle Log Data
{Create Ghost Al)

Exception Animation

Scan Changed
Animation

Encryption |

Figure 3: Ghost Al Creation Processes.

2.3 Scanning Battle Log Data

This process scans through every frame of a
player’s battle log data, trying to find which
situation the player decided to begin his new
animation set. For example, in situation A playerl
is standing on the ground at position x=120 and
player2 approaches playerl by jumping in the air at
position x=150, both characters have full health
bars and no bullets. Playerl decides to perform the
special anti-air attack called Shoryuken punch. In
short, the following situation-action pair will
eventually be created:

if (Situation == A) do SHORYUKEN;

Now we look at this process in more detail. The
process contains the following subtasks:



Animation Set 0: Standing |

707 | 708 | 709 710 711 712 713

Animation Set 15: Medium Punch

Figure 4: Example of Animation Set Database.

2.3.1 Finding Short Animation

Short animation means any animation that occurs
for a very short period of time. It takes place mostly
when a character is changing over from any
standing animation loop to crouching animation
loop. See an example animation time frame in
figure 5. In figure 5, our character is standing then
intends to do a crouching kick, but the crouching
kick is not performed immediately. Before the
crouching kick is carried out, a short period of
moving forward and crouching animation is
performed. This can happen due to the player not
inputting the right command. For a crouching kick
to be performed correctly without any prefix
animation, the player needs to press down and kick
at the same time on his control pad. In figure 5, the
player presses down before kick and also
unintentionally presses forward at the same time as
down. Therefore extra animation is triggered.
Nevertheless, the crouching kick is eventually
performed and the prefix animation is so fast a
human eye cannot see. We cannot avoid such minor
mistakes made by players.

In our ghost Al model, detected animation frames
tell us about a player’s intention. Therefore, having
the short animation taking place before the intended
animation can misinform us. We must either
identify a player’s intention from the overall
animation or get rid of the short animation before
processing. In our experiment, we chose to do the
latter.

All battle log data need to be scanned to find
which animation set appears unusually brief, then
that set is marked. Marked animation will not be
considered when creating the Al. For a set of
animation to be considered short, it depends on the
set. In our experiment with SFZ3, short animation
was no longer than 6 frames for most of the
animation sets. The only exception was the
crouching animation, of which short animation was
no longer than 14 frames because changing from
standing to crouching already took 8 frames.

Example time frame (1f = 1/60 sec)

[.T2T2T2T2T2[ = 22T 2T2T2]"]

[.T212[2]2]2[mTm 222 2]2]]
l:l Stand l:l Move Forward - Crouch Dcrouch Kick Heavy
Figure 5: Short Animation Marking.
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2.3.2 Deep Scanning

Some animation frames are shared between many
animation sets. In such case, scanning ahead
becomes necessary in order to identify the correct
animation set. For example, jump straight, jump
forward and jump backward begin with the same
animation frames at the beginning. With the first
frame obtained, we can only conclude that the
character is doing an anonymous jump. With
further scanning, we then know which jump the
player intends to do and can go back to change
from an anonymous jump to a specific jump. This
step can be omitted if the controller signal can be
completely analyzed. But this is not always the case.
2.3.3 Exception Animation Sets

Some animation sets should be omitted from our
case base because they do not take place under
players’ control. Obvious examples are various
damage animation sets. They occur as the results of
opponent attacks. This type of animation that
appears in the battle log data will be marked here.
2.3.4 Scanning Changed Animation

This step is the core of our ghost Al creation. After
matching all animation frames to their
corresponding animation sets and marking useless
animation, it is time to scan the battle log data once
more to find the situation that causes the player
character to change its animation. Such situation
and the changed animation set that it causes will be
paired to create a situation-action case.

An example is shown in figure 6, where a player
executes a crouching heavy kick. In 7"-8" frame,
our character changes its animation set from
standing to moving forward. But moving forward
lasts only 2 frames so it is a short animation. It is
marked useless and the next animation to consider
will be crouching. However, this crouching is also a
short animation and therefore marked useless (a
proper crouching must last 14 frames or more). As
a result, the next animation (crouching heavy kick)
will be taken into account. The crouching heavy
kick does not fit the useless animation category, so
it is regarded as the chang}ed animation set.
Therefore the (situation at 7" frame, crouching
heavy kick) is added to the case based Al.

stand fw crouch crouch kick heavy
T2 |z 1)ie BRBE
A B
© B F ©

Figure 6: Scan Animation Change.

2.3.5 Situation Encryption

If the game needs to compare ten or more criteria
(animation, position, bullet, etc.) to judge whether
the current situation in the game is the same as any
existing condition in our situation-action database,
it will be a waste of processing power. Any game
situation should be defined in simple form for easy



comparison and discovery. We propose a method to
encrypt a fighting game state situation into a 32-bit
integer (capable of holding 4,294,967,296 values).
The bits can be divided into small 1-8bits sections
as shown in table 1.

Table 1: Detail of Situation Encryption.

Bitno. | nBits [ nValues Meanings
-8 8 256 | Player character animation set ID. [As said in section 2.2]
912 | 4 16 | Delta position in X axis. [Divide distance into 9 ranges]
13-14| 2 4 | Delta position in Y axis. [Divide distance into 4 ranges]
15-18 | 4 16 | Enemy character state. [Group into 6 stages: Normal,

Attacking, Blocking, Dizzy, Damaged, Invulnerable]
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[N

2 | Character's bullet state. [Have or not]

2022 3 8 | Delta position in X axis between player character and
enemy’s bullet. [Divide distance into 8 ranges]
2329 7 128 | Damage value that enemy got in that frame (use for
combination attack decision).
30| 1 2 | Player character side. [Left or Right]
31| 1 2 | Is player at corner. [Yes or No]
32| 1 2 | Is enemy at corner. [Yes or No]

There are ten criteria that we use for identifying the
game state (ten rows in tablel). Bit 1 to 8 store the
animation set ID of the action that the player
character performs in that frame situation. The
animation set value comes from the animation set
database described in section 2.2. When the player
character is in any normal standing frame (frame id
0 to 6), the value in the first 8 bit will be 0. As a
brief example, the situation that two characters are
standing at the beginning of a battle will be
encrypted as “1,792”. Every criterion for this
particular scene will have 0 as its value, except the
delta position in the x axis, which will have its
value equal to 7 due to the distance between
characters at the beginning of battle (150 units).
Details of this encryption can be changed to match
other games or other platforms.

2.4 Creating Ghost Al File

When the scanning process discovers that
animation set change takes place, the situation in
the frame before that discovered frame is encrypted
into 32-bit data (integer) by the process in section
2.3.5. Its corresponding case base can now be
created by combining the situation ID (32-bit
situation encryption result) with its response action
list. An example of our case base is shown below.

SituationID: 0000000000

TotalRatio: 03 TotalNextAni: 02
NextAni: Punch-Light-Close Ratio 2
NextAni: Kick-Heavy-Close Ratio 1

SituationID: 2684356352
TotalRatio: 01 TotalNextAni: 01
NextAni: Hadouken Ratio 1

Each case will have situationID for representing
each game situation. TotalRatio is the number of
incidents the player encounters that situation.
TotalNextAni is the number of different animation
sets that the player performs when facing that
situation. It is followed by the list of those
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animation sets and the number of times the player
performs each animation set. The ratio of each
animation set and the total number of sets will be
used in response selection while the ghost Al is
actually running.

From above example cases, the player
encountered situation O three times and decided to
do a light-punch twice and a heavy kick once.
These cases should be kept in a data structure that
is convenient and fast to insert and find because we
need to know whether the situation is a new
situation that player never encounters (so we can
add new data from scratch), or an old situation that
updates the response action list. In our experiment
we chose map of standard template library (STL),
which is a balanced binary search tree, to store the
cases. The tree was written into our ghost Al file.
Using file allows for future modifications of the
knowledge base.

3. USING GHOST Al

To run the ghost Al, first, the game needs to load
any required database such as the animation set
database. Then it needs to load the ghost Al case
base into some data structure that allows quick
finding and matching. A new case is never inserted
while running the ghost Al.

From the data in section 2.4, the game first loads
all cases into the map. When the situationID 0 takes
place, the case that has situationID 0 in the map is
searched. It will be found and returned. That case
has a total ratio of 3 and has two next animations
(light-punch with ratio 2 and heavy-kick with ratio
1). The game then randomly selects one of these
actions corresponding to the ratio value and sends a
command to perform that action.

When a ghost Al is running, if used with a
suitable data structure such as a balanced binary
search tree, searching any case is guaranteed to use
O(log n) amount of time (when n is the number of
cases). A ghost Al with one thousand cases should
find a result in the tenth search. Each case based
data uses approximately 40 bytes of memory.
Therefore, a thousand-case ghost requires only
40KB of memory. In short, creating and running
our ghost Al does not slow down the game or
consume much memory at all.

4. VERIFYING METHOD AND RESULTS

The best way to evaluate a ghost Al’s similarity to
its creator should be: letting its creator verify with
his own eyes. But sometimes, people can make
incorrect judgments, forgetting even their own
playing styles. Therefore we designed a measurable
method for evaluating the ghost Al.

4.1 The Experiment

We appointed thirty two SFZ3 players and let them
play the game for approximately 2 to 10 minutes.
We recorded their game events in VMV file format



(recording the beginning game state and controller
sequence) and created their ghost Al. After that, we
let the player semi-play the game again two more
times, while their ghost Al was playing and while
their own playing movie was playing. The term
semi-play means players see their ghosts or their
own movies playing while pressing the controller,
imagining that they are controlling their characters
in that situation. We wanted to compare the
controller signals of the ghosts with the players’
signals. We also wanted to compare the players
against their video.

Controller signals should not be compared frame-
by-frame, because only 1 frame delay (1/60 second)
will cause the rest of the matching process to fail.

Therefore the controller signals need to be
normalized before any comparison can be done. In
our approach, we normalized the signals by
splitting the signals into parts. Each part contained
approximately 5 to 15 signals. After that, we
combined all the same signals that appear
continuous into one signal (when a player presses
one button normally, it takes approximately 6-8
frame, so it gives out 6-8 continuous signals). For
example, if the signals are as follows:

Raw ghost signal:
16,16,16,32,32,32,64,64,64,64,128,128,256,256,25
6

Raw player signal:
16,16,16,16,16,16,32,32,32,32,64,64,128,128,128

After normalized they will be like these.

Normalized ghost signal: 16,32,64,128,256
Normalized player signal:16,32,64,128,0

It can be seen from the example that if we
compare raw signals directly the result will be 3 of
15 signals match. The matching result is not correct
because identical commands that are pressed for
slightly different amount of time will be regarded
as being different. However, if we compare the two
signals after our normalization, the match is 4 out
of 5.

We had two methods for slicing controller signals.

In the first method, we sliced every 15 frames. We
had tried several values and this value gave the best
result. Too small values made the normalization
meaningless, while too large values put more than
one signals in the same frame, making the result
unreliable. In the second method, we performed the
slicing every time the signal of the ghost Al or the
player movie changed values, based on the
assumption that matching signals should occur in
the same frame time period as its counterpart. With
the second method, we always had one signal per
slicing window. We also gave score if there were
some similarity between controller signals. For
example, if the ghost Al was pressing down-
forward and the player was pressing forward only,
we gave similarity score of 0.5 (50%) to the ghost
Al.
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4.2 Result

The result of our experiment is illustrated in figure
7 and table 2. Player_Player% is the similarity (in
percentage) between each player’s own movie and
his actual control when re-playing the situation in
the movie. Ghost Al_Player% compares each ghost
Al with its corresponding player’s re-play. Delta%
is the difference between the two comparisons.
Table 2 displays the overall statistical summary.
Delta A and Delta B indicate delta percentage
points between the result of [player’s own movie vs.
player] and [ghost Al vs. player]. Score is the score
that the players evaluate their ghosts’ similarity to
their fighting styles based on their feelings.

Both signal slicing methods gave similar results.
But the second method gave less matching
percentage points. This is likely because the
number of signals after the normalization was less
than in the first method. With many long signals in
play, such as idle signals, the first method scored
better because it did not compress long signals into
one signal. For the first method, the average
similarity between ghosts and the players is 26.33%.
This may seem small. But if we look at the
comparison between the players and their own
movies, the similarity is only 34.96%. The ghosts’
performances were therefore very close to players’
performances (75.31% close). Some ghosts even
scored better than their corresponding players.

An average satisfactory score given by players is
72.2%, which is good. The players thought that the
ghosts sometimes performed more attacks and
fewer defenses than their creators. Some players
could not distinguish between their ghosts and their
own movies while semi-playing. (We did not tell
the players which engine was really controlling the
characters).

5. CONCLUSION AND FUTURE WORK

We propose a method and concept for creating
ghost Al without having to know game source code.
We used AI-TEM, an emulator based testbed to
provide a commercial game testing environment.
Our concept for ghost Al creation is general for all
fighting games. Using SFZ3, which is a very well
respected commercial game, with its basic systems
being used in almost all fighting games, our
findings are guaranteed to be applicable to other
commercial games.

Our method produces good results. Ghost Als
display their creators’ playing styles even when the
training time is short. The two-minute average
training time we used is equal to a match time in an
average fighting game.

For future experiment we are interested in
exploring techniques for ghost Al in team based
fighting games, where characters can cooperate.
Another interesting future work is developing Al
that can adapt and counter an opponent’s play style.
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#define A _STAND 0
#define A _CROUNCH 1
#define A_MOVE_FORWARD 2
#define A_MOVE_BACKWARD 3
#define A _JUMPING 4
#define A JUMP_STRAIGHT 5
#define A_JUMP_FORWARD 6
#define A_JUMP_BACKWARD 7
#define A _GUARD 8
#define A CROUNCH_GUARD 9
#define A_AIR_GUARD 10
#define A_DAMAGE 11
#define A CROUNCH_DAMAGE 12
#define A RECOVER_TO_STAND 13
#define A_ELECTRIC_SHOCKED 14
#define A BEGIN_THROW 15
#define A THROW_DRAW 16
#define A_CROUNCH_THROW_DRAW 17
#define A_AIR_THROW_DRAW 18
#define A _MISS_THROW 19
#define A_THROW 20
#define A ROLL 21
#define A BEFORE_FIGHT 22
#define A _VICTORY_POSE 23
#define A _ZERO_COUNTER 24
#define A CHALLENGE 25

// Punch (LP, CLP, MP, CMP, HP, CHP, FMP)
#define A _PUNCH_CLP 30
#define A PUNCH_LP 31
#define A _PUNCH_CMP 32
#define A _PUNCH MP 33
#define A _PUNCH CHP 34
#define A PUNCH HP 35
#define A _PUNCH_FMP 36

// Kick (LK, MK, HK, CHK, FMK)
#define A KICK LK 40
#define A KICK MK 41
#define A KICK_CHK 42
#define A KICK HK 43
#define A KICK_FMK 44

// Crounch Punch (LP, MP, HP)

#define A CROUNCH PUNCH LP 50
#define A CROUNCH PUNCH MP 51
#define A CROUNCH PUNCH HP 52

// Crounch Kick (LK, MK, HK)
#define A_CROUNCH_KICK LK 60
#define A_CROUNCH_KICK MK 61



#define

// Jump
#define
#define
#define

// Jump
#define
#define
#define

// Jump
#define
#define
#define

// Jump
#define
#define
#define

#define
#define
#define

#define
#define
#define

#define
#define
#define
#define

#define
#define
#define
#define
#define

#define
#define
#define

#define
#define
#define

#define
#define
#define

#define
#define
#define

#define
#define
#define

A_CROUNCH_KICK_HK

Punch (LP, MP, HP)
A_JUMP_PUNCH_LP
A_JUMP_PUNCH_MP
A_JUMP_PUNCH_HP

Kick (LK, MK, HK)

A_JUMP_KICK_LK
A_JUMP_KICK_MK
A_JUMP_KICK_HK

62

70
71
72

80
81
82

side punch (LP, MP, HP)
A_JUMP_SIDE_PUNCH_LP 90
A_JUMP_SIDE_PUNCH_MP 91
A_JUMP_SIDE_PUNCH_HP 92

side Kick (LK, MK, HK)

A_JUMP_SIDE_KICK_LK
A_JUMP_SIDE_KICK_MK
A_JUMP_SIDE_KICK_HK

A_HADOKEN
A_SHORYUKEN
A_TORNADO_KICK

110
111
112

A_SHINKU_TORNADO_KICK

A_SHINKU_HADOKEN
A_METSU_SHORYUKEN

A_JUMP_FORWARD_STEP2
A_JUMP_FORWARD_STEP3
A_AIR_RECOVERY
A_AUTO_ROLL

A_HADOKEN_L
A_HADOKEN_M_FL
A_HADOKEN_H_FM
A_HADOKEN_FH
A_HADOKEN_FAKE

A_SHINKU_HADOKEN_L
A_SHINKU_HADOKEN_M
A_SHINKU_HADOKEN_H

A_SHORYUKEN_L
A_SHORYUKEN_M
A_SHORYUKEN_H

A T _KICK_L
A_T_KICK_M
A_T_KICK_H

A
A
A

A_SHINKU_T_KICK_L
A_SHINKU_T_KICK_M
A_SHINKU_T_KICK_H

T

T
T

K
K
K

ICK_AIR_L
ICK_AIR_M
ICK_AIR_H

100
101
102

120
121
122

130
131
132
133

134
135
136
137
138

139
140
141

142
143
144

151
152
153

154
155
156

157
158
159

90
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#define A_MOVE_FORWARD_10 161

#define A_MOVE_FORWARD_15 162
#define A_MOVE_FORWARD_20 163
#define A _MOVE_FORWARD_30 164
#define A _MOVE_FORWARD_40 165
#define A_MOVE_FORWARD 50 166
#define A_MOVE_FORWARD_60 167
#define A _MOVE_FORWARD_70 168
#define A_MOVE_FORWARD_80 169

#define A _MOVE_BACKWARD 10 170
#define A _MOVE_BACKWARD 15 171
#define A MOVE_BACKWARD 20 172
#define A MOVE_BACKWARD 30 173
#define A _MOVE_BACKWARD_40 174
#define A _MOVE_BACKWARD 50 175
#define A _MOVE_BACKWARD 60 176
#define A _MOVE_BACKWARD 70 177
#define A MOVE_BACKWARD 80 178

#define A_AIR_RECOVERY F 180
#define A_AIR_RECOVERY N 181
#define A_AIR_RECOVERY B 182

#define A_JUMP_BACKWARD_STEP2 183
#define A_JUMP_BACKWARD_STEP3 184
#define A_JUMP_STRAIGHT_STEP2 185
#define A_JUMP_STRAIGHT_STEP3 186

#define A_PREJUMP 187
#define A_STAND_FLIP 188
#define A_CROUCH_FLIP 189
#define A_FAKE_STATE 199
#define A_UNKNOWN 150
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Anito AniMo*12 Aniset Anitypel Animation Mame Description Attack Range
0 0 o] 0 Stand
1 12 -1 A1
2 24 -1 A1
= 36 -1 A1
4 43 -1 A
L3 B0 -1 A1
B T2 1 A1 Crounch
7 a4 2 A e forweard
g 95 -1 -1
g 1058 -1 -1
10 120 -1 -1
11 132 -1 -1
12 144 -1 -1
13 156 3 A hiove backward
14 165 -1 A
15 180 -1 A
16 192 -1 A
17 204 -1 A
18 216 -1 A
149 privi] 1 A Crounch fnadazpnin
20 240 -1 A id-crounch
bl 252 -1 A Stand after crounch
22 264 -1 A e
23 276 -1 A Stand before crounch
24 288 -1 A Wid-crounch
25 300 -1 A Crounch
26 32 -1 A1 Crounch
27 324 185 -1 Stand Flip ARUETH A rn amauin
28 336 -1 A1
29 345 -1 1
30 360 -1 A1 &
3 372 189 .| Crounch Flip ARLIETW & P s aul
32 384 -1 A1
33 396 -1 A1
34 408 -1 A1
35 420 187 = Stard u Aowisdaning
36 432 -1 A1
a7 444 0 E] ETRTEERTTE)
35 456 -1 -1
38 468 E 5 unp straight Trim e A
40 430 K| i it
4 492 -1 A fnaatiu
42 504 185 - PR AUETAFAUET
43 =16 B A1 fnzaen
14 528 n A1 fnzaen
45 540 [ E unp forweard frzaztnumii
45 252 -1 -1
a7 564 -1 - fnaasiautn
45 276 130 -1
43 585 -1 A
50 600 -1 A
51 612 131 A
52 524 - E| fnaen waatnihu
53 636 -1 A
54 643 7 -1 Jump backyward fnEasThunay

Anitlo*12

Anitypel

Animation Mame

Description

Attack Range

G0
G672
G4
G496
705
720
732
744
o6
7EG
7an
7492
a04
916
g2a
G40
g52
g64
a7e
a5
Q00

-1

Guard

Crounch Guard

Air Guard

Jurmp Staright
Foll

Betore Fight

e n Waatnihu
W Fn B ASE U

msmsnd

2 .
WL LELIA 71 8 A5

e
LI 8 PO G SR U
amLsad

2 -
WU LS IR 20 8 SR

g &
LI 8 PO L AR U
ramUsad

. .
WRILLELIA & 8 AN5E
fnzaen

; i
Vs Bu G BE

6


nkam
Typewritten Text
92


Anitlo
110
111
112
113

115
116
117
118
119
120
121
122

124
125
126
127

129
130
13
132
133
154
135
136

136
138
140
14

143
144
145
146
147
148
149
140

152
153
154
145
156
157
158
153
160
161
162
163
164

Anito*12

Anitype

Animation Mame

Description

Attack Range

1320
1332
1344

-1

“ictory Pose

“ictory Pose

“ictory Pose

Damace

Before Fight

vingHomaerus

Wi AEA B A U

Wun ST nday

iAo

Anifo
165
166
167
168

170
171
172
173
174
175
176
177

174
180
181
182

184
185
186
187
185
183
190
191

193
194
195
196

198
199
200
20
202
203
204
205

207
208
209
210
211
22
213
214
M5
216
217
218
219

AniMa*12

Aty e

Animation Mame

Description

Aftack Range
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1452
2004
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Anitdo
220
221
222
223
224
225
226
227
228
229
230
231

233
234
235
236
257
238

240
241
242
243
244
245
246
247
248
249
2450
251
252

254
255
256
2457
258
259
260
261
262
263
264
265
266

266
263
270
27
72
273
274

Anitlo*12

Anitype

Animation Name

Description

Attack Range

2640
2652
2664
2676
2685
2700
2712
2724
2736
2748
2760

E

Crounch Damage

Jumping

Jumping

Damace

Fecover to stand

Dizzy

Ao Rall

Darmace

Electrick Shock

Damace

virlAuBmRnauf

i . &
au' Tl nia Ao

Teudm anuoy
. rs
Wi PRELM AR L

Ajr Recovery begin
Ajr recovery

—
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IwlFnae
fiu
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Trudnaay

Anitdo
25
276
7
278

280
281
282
283
264
285
266
287

289
280
291
292

254
295
296
297
298
izl
300
30

303
304
305
306

30&
309
30
3N
32
33
4
3145

M7
318
3149
320
321
322
323
324
325
326
327
328
329

Anita*12

Anitypel

Animation Mame

Description

Attack Range
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3300
33z
3324

1}
-1
-1
-1
-1
-1
-1
-1
-1
-1
-
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
A
-1
-1
-1
-1
-1
-1
-1
-1
-1

Throney Dirann

Crounch Throw Draswe

Air Throsy Dirasy

Camage

Throw

Begin Throw

Shioryuken L

Shioryuken M

Vi BT EME o

wuufs 7Ed sy

= x
P ASSUINH U

e may AT e

vimudnam e
Shoulder Toss: HP
Shoulder Toss: HP
Shoulder Tozs: HP
Shoulder Toss: HP
Shoulder Toss: HP
Shoulder Toss: HP
Leg Rall: H+

Leg Raoll: HH

Leg Roll: HK

Leg Rall: HK

Leg Rall: H+

Leg Raoll: HH

Leg Roll: HK

Leg Rall: HK

Leg Raoll: HK
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Anitlo
330
331
332
333
334

336
337
336
339
340
34
42
343
344
345
346
347
345

350
351
352
353
354
355
356
357
358
359
S0
361
362

S
365
366
367
e i
369
370
3T

373
aTd
375
e

fri]
feri:|
380
a1
G2
SE3
G4

Aniklo*12

Anitypel

Animation Mame

Description

Attack Range

3960
39v2
3954
3996

-1

Shoryuken H

T Kick Default

T Kick L

&l

T Kick b

T Kick H

T Kick Air L

GERECEINS]

Anitlo
385
386
387
355
359
390
k]
392
393
394
395
396

396
399
400
401
402
403

405
406
407
405
403
40
411
412
N3
414
415
416
nr

419
420
421
422
423
424
425
426
427
425
423
430
43

433
434
435
436
437
436
439

Anitlo*12

Aniset

Anitypel

Animation Mame

Description

Attack Range

4620
4632
4644
4656
4668
4680
4632
4704
4716
4725
4740

-1
-1
-1
-
A
-1
-1
-
-
A
-1
-1
-1
A
-1
-1
-1
A
-1
-1
-1
A
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A
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-
-1
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A
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A
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-1
-1
-1
A
-1
-1
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A
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-1
-
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A

T Kick Air b
T Kick Air H

Hadoken L

Hadoken b FFL

Hacoken H f Fil
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Aitio
440
441
442
443
444
445
445
447
443
449
430
451

4353
454
455
4356
457
458

460
451
462
463
464
465
466
467
463
464
470
471
472

474
473
476
477
478
474
430
481
452
483
454
485
436

488
434
490
431
492
493
494

Aniklo*12

Anitype

Animation Mame

Description

Attack Range

280
5292
4304
a36
5328
2340
5352
4364
3376
4366
3400

-1

Hadaoken Fire H

Hadoken unknown

Hadaken unknoswn

Zero Counter?

Bulvwmin
IR

HEGY]

B
R IGIEGE]

Uday

fu
R IR

HEGY]

1

urazleus

Fauciay g Eu

Anitdo
495
4396
497
435
499
500
501
502
503
204
505
506

S0&
S09
510
a1
512
313

315
516
17
518
319
520
a21
522
523
524
525
526
927

529
530
531
532
533
434
535
536
37
438
539
540
a4

543
544
345
546
247
545
548

Anitdo*12

Anitvpel

Animation Mame

Description

Attack Range

5940
5852
a964
5976
4985
6000
G012
G024
G036
G045
GOED

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-
-1
-1
-1
-
-1
-1
-1
-
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-
-1
-1
-1
-1
-1
-1
-1
-1
-
-1
-1
-1
-
-1

Crounch Kick

hdizs Throw?

Shinku T Kick Default

Shinku T Kick H

=hinku T Kick L

=hinku T Kick b

Shinku T Kick L

FHIEE A9IRen
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Aniflo
550

552
553
554
555
556
557
555
559
560
561
a6
ab3
a6d
a6s
SE6
67
Bt
SE8
a70
571
572
ava
a74
a7s
a7E
77
78
579
580

582
583

585
a6
ag7
28a
259
=90
591

593
594

a96
g7

593
GO0

602
B03
604

Anitio*12

AniSet

Anitype

Animation Mame

Description

Attack Range

]
4
4
4
4
4
4
4
A
4
]
4
4
4
]
41
4
41
]
4
4
1
1
4
4
4
4
4
1
1
|
1
1
A
=
1
1
B
1
1
A
1
A
1
A
1
A
A
A
1
A
4
A
A
4

[=hinku T Hick b
el

Shinku T Kick H

Before Fight

Challenge

Before Fight

Hadoken Fake

Shinku Hacdoken L

vivnousing wdudaiin

@
iy

viny A s e

fake
=R

L]

fiu
=R

Anitla
603

607
605
G039
610
511
G612
613
G614
615
B16
B17
G156
619
G20
21
E22
B23
E24
B25
B26
B27
G226
E29
B30
E31
B32
B33
B34
B35

8637
B3G

540
641
642
643
G644
G645
646

645
643

651
652

G54
G55

B57
B5G
653

Anitdo*12

Anitypel

Animation Mame

Description

Attack Range

-1

Shinku Hadoken M

=hinku Hadoken H

etz Shoryuken

B
ECHEE]

Hyl

st i

EuEnAan

BT wEA
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Anitdo
BED
BE1
BE2
BE3

G5
BER
6E7
GGG
GE3
&70
671
672

674
673
G676
G77

G674
GE0
G651
G52
653
Gigd
685
66

GG
GE3
630
631

683
694
635
G396
697
GSE
639
700

702
703
704
703
706
707
T0E
703
o
711
712
3
714

Anita*12

Aty

Anitnation MName

Description

Aftack Range

7920
7432
7944

-1

Stand

Punch

Punch

Funch

Punch

@R
f P
151 TS PUAU I A

U metzu shryuken
L

Elbowy Jah: LP
Elbowy Jak: LP
Elbowy Jak: LP
Elbowy Jah: LP
Jak: LP

Jak: LP

Jak: LP

Jak: LP

Body Blow: MP
Body Blow: MP
Body Blow: kP
Body Bloswy: MP
Body Blowy: MP
Body Blow: MP
Body Blow: kP
Straight: MP
Straight: MP
Straight: MP
Straight: MP
Straight: MP
Straight: MP
Straight: MP

[Close Attacks]
[Cloze Attacks]
[Close Attacks]
[Close Attacks]

[Close Attacks]
[Close Attacks]
[Cloze Attacks]
[Close Attacks]
[Close Attacks]
[Close Attacks]
[Close Attacks]

98

Anitlo
713
716
7
715
7149
720
21
722
723
T4
725
T26

726
729
730
3
732
733

733
736
737
738
729
740
741
742
743
744
743
746
Tar

743
750
751
7562
783
o4
755
756
ar
oG
753
izl
TE1

763
Th4
TES
il
b=t
Filii
763

Anibo*12 AniZet Anitypel Animation Natme Description Attack Range
G550 34 -1 Punch Uppercut. HP [Cloze Attacks]
8592 -1 -1 Uppercut: HP [Close Attacks]
BEO4 -1 -1 Uppercut: HP [Close Attacks]
5616 -1 -1 Uppercut: HP [Close Attacks]
GE2E -1 -1 Uppercut: HP [Cloze Attacks]
BE40 -1 -1 Uppercut: HP [Close Attacks]
BES2 -1 -1 Uppercut: HP [Close Attacks]
5664 -1 -1 Uppercut: HP [Close Attacks]
GETE 35 -1 FPunch Strong Jakb: HP
GEGE -1 -1 Strong Jab: HP
s700 -1 -1 Strong Jak: HP
872 -1 -1 Strang Jak: HP
5724 -1 -1 Strong Jab: HP
5736 -1 -1 Strong Jab: HP
G745 -1 -1 Strong Jak: HP
&760 40 A Hick Lowy Kick: LK
g7z -1 A Lowy Kick: LK
a7a84 -1 A Lowy Kick: LK
5796 -1 -1 Lowy Kick: LK
4a0s -1 A Lowy Kick: LK
ga20 -1 A Lowy Kick: LK
4832 -1 A Lowy Kick: LK
GE44 41 -1 Kick High Kick: kil
patarat =t -1 -1 High Kick: kil
8865 -1 A High Kick: Mk
5850 -1 A High Hick: Mk
4892 -1 A High Kick: i
G904 -1 -1 High Kick: hk
916 -1 -1 High Kick: Mk
8928 42 -1 ick Az Wick: HK [Close Attacks]
5540 -1 -1 Axe Wick: HK [Close Attacks]
5952 -1 -1 Ace Wick: HK [Close Attacks]
GI64 -1 -1 A Wick: HE [Cloze Attacks]
8976 -1 -1 Az Wick: HK [Close Attacks]
5985 -1 -1 Axe Wick: HK [Close Attacks]
Q000 -1 -1 Ace Wick: HK [Close Attacks]
a2 -1 -1 &l A Wick: HE [Cloze Attacks]
a024 -1 -1 Aze Wick: HK [Close Attacks]
9036 -1 -1 Acxe Wick: HK [Close Attacks]
an4a -1 -1 Acxe Wick: HK [Close Attacks]
Q080 -1 -1 Acxe Wick: HH [Close Attacks]
Q072 -1 -1 A Wick: HE [Cloze Attacks]
Q034 -1 -1 A Wick: HK [Close Attacks]
9096 43 A ick Roundhouse Kick: HK
905 -1 A Foundhouse Kick: HK
120 -1 -1 Foundhouse Kick: HH
o132 -1 A Roundhouse Kick: HK
9144 -1 A Roundhouse Kick: HE
936 -1 A Roundhouse Kick: HK
65 -1 - Roundhouse Kick: HE
9180 -1 A Roundhouse Kick: HK
192 50 A Crounch Punch Jak: LP
9204 -1 A Jalx LP
9216 -1 A Jalr LP
9223 -1 A Jalr LP
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Aniitdo
770
771
772
773
T4
775
776
77T
774
i
7a0
781

783
Ta4
785
7k
Ta7
Tod

790
e
792
793
794
795
796
797
793
794
&00
a0t
802

a04
G035
S06
a07v
a0a
a04
&10
a11
g12
a13
a4
&13
&16

a1a
&14
g20
21
G422
G623
24

Anibo*12 Aniset Anitype Animation Mame Description Attack Range
9240 =1 -1 Craunch Punch Straight: MP
9252 -1 -1 Straight: MP
9264 -1 - Straight: MP
9276 -1 -1 Straight: WP
9285 -1 -1 Straight: MP
9300 -1 -1 Straight: MP
9312 52 - Crounch Punch Uppercut: HP
9324 -1 - Uppercut: HP
9336 -1 - Uppercut; HP
9345 -1 -1 Uppercut: HP
9360 -1 -1 Uppercut. HP
9372 -1 -1 Uppercut: HP
9354 -1 - Uppercut; HP
9396 -1 A Uppercut: HP
9405 &0 - Crounch Kick Short Kick: LK
9420 -1 - Short Hick: LK
9432 -1 - Short Kick: LK
9444 -1 - Short Kick: LK
9456 E1 -1 Craunch Kick Long Kick: kil
9465 -1 -1 Long Kick: bk
9480 -1 -1 Liong Kick: bk
9452 -1 A Long Kick: Mk
9504 -1 -1 Long Kick: kil
9516 -1 -1 Long Kick: kil
9528 -1 -1 Liangy Kick: bk
9540 E2 - Crounch Kick Swweep Hick: HK
9552 -1 - Sweeep Kick: HK
9564 -1 -1 Sweep Kick: HK
9576 -1 -1 Swweep Kick: HK
9588 -1 -1 Swweep Kick: HK
9600 -1 - Sweeep Hick: HK
9612 o 5 Jump Punch Dowrnweard Jab: LP
9g24 -1 A Dowreeeard Jak: LP
9636 -1 A Dovvreeeard Jak: LP
9645 -1 - Dovwrreeard Jak: LP
9660 71 A Jump Punch Dowereeard Punch: MP
9ET2 -1 A Dowrreeard Punch: P
9654 -1 A Dovvreeeard Punch: wP
9696 -1 -1 Dovwvrreeard Punch: P
970s 72 -1 Jump Punch Doswrreward Punch: HP
720 -1 - Dovwreeard Punch: HP
9732 -1 -1 Dowerreeard Punch: HP
9744 -1 -1 Dovwvrreeard Punch: HP
9756 &0 -1 Jump Kick Purit Kick (up): LK
976G -1 -1 Purt Kick (up): LK
a7a0 -1 A Purtt Hick [LpT: LK
ara2 -1 -1 Punt Kick (up): LK
9304 -1 - Purt Kick (up): LK
9316 -1 -1 Purt Kick (up): LK
9525 il A Jump Kick High Kick {up): MK
9540 -1 -1 High Kick (up): kK
9352 -1 - High Hick (up): MK
9364 -1 -1 High Hick (up): MK
9576 -1 - High Kick (up): bk
9355 -1 - High Kick (up): bk

AN
G253
G26
27
G268
g29
&30
31
832
833
a34
&35
836
g37
B35
&33
G40
41
42
43
G4
45
46
47
45
43
850
851

G453
854
855
a56
857
856
859
a0
61
862
863
a64
865

a7
a6&
G643
avo
a7l
a72
73
av4
a7a
a7h
a7y
ave
ava

99

A0 12 ANIESET ANTYRE ANITETON MEme LSS CIRTon AMACK Fange
9500 g2 -1 Jump Kick Roundhouse (up: HK
9312 -1 -1 Roundhouse (upl HK
9924 -1 -1 Roundhouse (upl. HK
9936 -1 -1 Roundhouse (upl: HE
9545 -1 -1 Roundhouse (s HH
9560 -1 -1 Roundhouse (upy HK
9972 -1 -1 Roundhouse (upl HK
9954 an -1 Jump side punch Uppercut (side): LP
9996 -1 -1 Uppercut (zide): LP
10008 -1 -1 Uppercut (zide): LP
10020 -1 -1 Uppercut (side); LP
10032 91 -1 Lump side Uppercut Uppercut (side): MP
10044 -1 -1 Uppercut (zide): MP
10056 -1 -1 Uppercut (side): MP
10063 -1 -1 Uppercut (side); MP
10050 -1 -1 Uppercut (side): MP
10092 -1 -1 Uppercut (side): MP
10104 -1 -1 Uppercut (side): MP
10116 -1 -1 Uppercut (side); MP
10128 -1 -1 Uppercut (side): MP
10140 92 -1 Lump side Punch Uppercut (zide): HP
10152 -1 -1 Uppercut (zide): HP
10164 -1 -1 Uppercut (side): HP
10176 -1 -1 Uppercut (side): HP
10188 100 -1 Jump side Kick Knee Drop (side): LK
10200 -1 -1 Knee Drop (side): LK
10212 -1 -1 Knee Drop (side): LK
10224 -1 -1 Knee Drop (side): LK
10236 101 -1 Jump side Kick Thrust Kick (=ide): Mk
10245 -1 -1 Thrust Kick (=ide): b
10260 -1 A Thrust Kick (side): MK
10272 -1 A Thrust Hick (side): MK
10254 -1 A Thrust Kick (side): bk
10296 102 -1 Lump side Kick Thrust Kick (=ide): HK
10308 -1 A Thrust Kick (side); HK
10320 -1 A Thrust Hick (side); HH
10332 -1 A Thrust Kick (side); HK
103544 -1 -1 Thrust Kick (=ide]: HK
10336 -1 -1 Thrust Kick (=ide); HH
10365 36 u] Punch Sakotsu Wari: F+MP [Misc. Technigues]
10380 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10352 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10404 -1 -1 Sakotsu Wari: F+hP [Mizc. Technigues]
10416 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10428 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10440 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10452 -1 -1 Sakotsu Wari: F+hP [Mizc. Technigues]
10464 -1 -1 = Sakotsu Wari: F+MP [Misc. Technigues]
10476 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10488 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10500 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10512 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10524 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10536 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
10548 -1 -1 Sakotsu Wari: F+MP [Misc. Technigues]
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Anitypel

Animation Mame

Description |

Attack Range

10360
10572
103854
10596
10605
10620
10632
10644
10656
10665
106580
10892
10704
10716
10725
10740
10752
10764
10776
10785
10300
10812
10524
10336
10545
10860
10872
10554
10396
10805
10920
10932
10944
10956
10965
10350
10992
11004
11016
11025
11040
11032
11064
11076
11085
11100
11112
11124
11136
11145
11160
11172
11154
11196
11208

E

kick

Seichu Midan Tsuki

Punch

Punch

T Kick Series Correction

alk Py 10
gl Py 13
alk Py 20
alk P 30
sl Py 40
alk P 50
sl Py B0
alk Py 70
alk Py 80

alk BV 10

Senpukyaku F+iik [Misc.
Senpukyaku: F+MK [Misc.
Senpukyaku; F+hK [Misc.
Senpukyaku F+iK [Misc.
Senpukyaku: F+hik [Misc.
Senpukyaku; F+ik [Misc.
Senpukyaku; F+K [Misc,
Senpukyaku: P+l [Misc.

viwAan K-Only
viwan ¥-0nlky
Vit X-Only
viwan ¥-0nly
Vit X-Only
vivdan K-Only
viwan K-Only
viwran X -Only
viwan K-Onlky

ERL R R ORI ]

Technigues]
Technigues]
Technigues]
Technigues]
Technigues]
Technigues]
Technigues]
Technigues]

Anito*12 AniSet Anityped Animation Marme: Description Attack Range
11220 17 -1 alk B 15
11232 172 =] alk By 20
11244 173 - alk B 30
11256 174 # alk By 40
11268 175 ] alk By 50
11280 176 A1 alk B B0
11282 177 | alk By 70
11304 175 -1 alk B 30
11316 179 -1
11325 180 A Aerial Recover F Front
11340 181 A1 Aetial Recover M Meutral
11352 182 A Aerial Recover B Back
11364 189 -1 Fake State
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m_myDefineDamage[A PUNCH_CLP]=6;
m_myDefineDamage[A PUNCH_LP]=6;

m_myDeFfineDamage[A_PUNCH_CMP]=14;
m_myDeFfineDamage[[A_PUNCH_MP]=14;
m_myDefineDamage[A PUNCH_CHP]=16;
m_myDefineDamage[A_PUNCH_HP]=16;
m_myDefineDamage[A_PUNCH_FMP]=8;

// Kick (LK, MK, HK, CHK, FMK)
m_myDefineDamage[A KICK LK]=7;
m_myDefineDamage[A KICK_MK]=13;
m_myDefineDamage[A_KICK_CHK]=10;
m_myDefineDamage[A_KICK_HK]=18;
m_myDeFfineDamage[A_KICK_FMK]=13;

// Crounch Punch (LP, MP, HP)

m_myDefineDamage[A _CROUNCH_PUNCH_LP]=5;
m_myDefineDamage[[A_CROUNCH_PUNCH_MP]=12;
m_myDefineDamage[A_CROUNCH_PUNCH_HP]=16;

// Crounch Kick (LK, MK, HK)

m_myDefineDamage[A_CROUNCH_KICK_LK]=4;
m_myDeFfineDamage[[A_CROUNCH_KICK_MK]=11;
m_myDefineDamage[A CROUNCH_KICK_HK]=16;

// Jump Punch (LP, MP, HP)

m_myDefineDamage[A_ JUMP_PUNCH_LP]=8;
m_myDeFfineDamage[[A_JUMP_PUNCH_MP]=12;
m_myDefineDamage[A JUMP_PUNCH_HP]=16;

// Jump Kick (LK, MK, HK)

m_myDefineDamage[A_JUMP_KICK_LK]=7;
m_myDeFfineDamage[[A_JUMP_KICK_MK]=12;
m_myDefineDamage[A JUMP_KICK_HK]=16;

// Jump side punch (LP, MP, HP)
m_myDefineDamage[[A_JUMP_SIDE_PUNCH_LP]=8;
m_myDefineDamage[A_JUMP_SIDE_PUNCH_MP]=8;
m_myDefineDamage[A JUMP_SIDE_PUNCH_HP]=16;

// Jump side Kick (LK, MK, HK)

m_myDefineDamage[[A_JUMP_SIDE_KICK_LK]=7;
m_myDefineDamage[A JUMP_SIDE_KICK_MK]=11;
m_myDefineDamage[A JUMP_SIDE_KICK_HK]=15;

m_myDeFfineDamage[[A_HADOKEN]=12;
m_myDeFfineDamage[[A_SHORYUKEN]=19;
m_myDefineDamage[A_TORNADO_ KICK]=5;

m_myDeFfineDamage[A_SHINKU_TORNADO_KICK]=5;
m_myDeFfineDamage[[A_SHINKU_HADOKEN]=5;
m_myDeFfineDamage[A_METSU_SHORYUKEN]=5;

m_myDefineDamage[A _HADOKEN_L]=12;
m_myDefineDamage[A_HADOKEN_M_FL]=12;
m_myDeFfineDamage[[A_HADOKEN_H_FM]=12;
m_myDeFfineDamage[A_HADOKEN_FH]=12;
m_myDefineDamage[A HADOKEN_FAKE]=0;
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m_myDeFfineDamage[[A_SHINKU_HADOKEN_L]=5;
m_myDefineDamage[A SHINKU_ HADOKEN M]=5;
m_myDefineDamage[A SHINKU_ HADOKEN_ H]=5;

m_myDefineDamage[A SHORYUKEN_L]=17;
m_myDeFfineDamage[[A_SHORYUKEN_M]=18;
m_myDefineDamage[A SHORYUKEN_H]=19;

m_myDefineDamage[A_T_KICK_L]=5;
m_myDefineDamage[A T_KICK M]=5;
m_myDefineDamage[A_T_KICK_H]=5;

m_myDefineDamage[A_T_KICK_AIR_L]=5;
m_myDefineDamage[A_T_KICK_AIR_M]=5;
m_myDefineDamage[A_T_KICK_AIR_H]=5;

m_myDefineDamage[A_SHINKU_T_KICK_L]=5;
m_myDefineDamage[A_SHINKU_T_KICK_M]=5;
m_myDefineDamage[A_SHINKU_T_KICK_H]=5;
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AAKWIN A Neafulnaan

o

1 1 i ¥
auafinafeidundrdyandemaanazlianiddinsencanldlsdugneenuuuly
2 Al

CPGetData(PyObject *args)
CPPressCustomCombo(PyObject *args)

Zunmlddnniaiduariunimiwesatabaiumunpe Pyobject Baiflulinudanmunues
ad £ @ dl a oA Y o A ] 4 a e
Janeldlnsen uarfidugdununinsguinimaasdsiilen1diu Aeazveiunimimeinn
a [ <3 A a o ¥ K ! o 4 dl o £33 &
gisudauandatiananiunue udrasaeslilulasndueididesnisulasundulvisauians
3’/ IS o a ¥ dl o ilz 6o | o -lf o 14 dl ¥ !
HuiAwuusaulsriinle urihfiniainauzesisaesiieriduiudal sausnldinesedeyasne
annilawmauaiiadeaniddazlaFanunisndilunuuazdndulagn douisidunassldiveds
Ardanadunauldacurusaazasluny 3an1sdanisimesinainnieivaritiazdeaslslld

azderugluuulanfiasinelifiasdaieiuies daativduanyfdeansddEanlduuui

stz3.CPGetData(GET_POSX, STZ3_P1)

=< =

TIHAMNUNIEI19zTa Ty AR IUAUILULNUIEUIL (GET_POSX) 224690z ATHN8 AU
(STZ3_P1) WilaWarfdu cPGetbata  afamaiunsunisnlmasidnunnaznanisudlasine 14

A& PyArg_ParseTuple(PyObject*, char*, ...) #fnat1elunsaiiliduaedl

PyObject* CPGetData(PyObject *args)

{
int commandID; int objlID;
if(PyArg_ParseTuple(args, "i1i', &commandID, &objlID))
// Now commandID holds value GET_POSX
// and objID holds value STZ P1
by
}

W1TIRLABSFIUIN189 PyArg_ParseTuple A2 PyObject*  @MpApaisfisduasdasiansiay

'
6 o ] A =

wilasAniiuies wiadwasiasaliidu charr  #lduangtuuulunisudas lundme i o

v
o

wnneANI Il asAe Aamusfusnuariaaeutly integer 96
da/dl '8 o/ ai o 1 o dJ dlgljczd
anipenetnefressLlsnazinFuAudeaInnisulas seluniiia

¢ o 1

a dl A
WITHARSFNIADAD
e e
ANDY LD TURIAI LT
-dl Yo U o/ - dl o 1 oI/ dl 14
command1D 71azsn1d5UA GET_POSX waFauils objID NasunfuAl STZ3_P1 uiea ials
1 £ v < o 1 dl £ o 1 = 1 o o y
ANNNYNFBIUAINIIALLARarAAMIANTIBINsRenaauazsenasnau il lnsau
dousalilfiazninenensnisdseniaisidulutlanaiuninaldansdsdzan g lfazfani

Udg/
NI17ANU
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1 Funldiefdu Py Initialize) T iunisdseniazn g lnsen Herdduiasiled
T lAilavinnsaungalnsaulausisuazuemaamefidn 13 lullsiaauds
2 1l32n"Aa519 object PyMethodDef watan diiLawmnesinaferidutlamnaiunlitla

a e a v as 1 o v o 1 dgl
@ﬂ?ﬂﬁ?ﬁﬂfﬂ%ﬂ@Qﬁﬂﬁﬂ%%ﬂ?%qﬁﬂmQ@ﬂﬂﬂu

PyMethodDef stz3Method;

m_stz3Method.ml_name = "CPPressPackageCommand';
m_stz3Method.ml_meth CPPressPackageCommand;
m_stz3Method.ml_flags METH_VARARGS;
m_stz3Method.ml_doc "Call from C.";

mi_name o7 ldsvmailaidunaslidelnaenidanuazFanldls mi_meth 1011314730 static

1 v

aAa o

Hefdunedanawaiiazfinseudonld lwiiddalhdude oo nanmnguna usil
paanuaieteflafiuludamaiunanaasiae n wisznalilwoauianluwin a Als doudn
ml_flag 11%‘1@'Lﬂumﬁqn@mLﬁ@ﬁlﬁlﬂuﬁaﬁﬁuﬁmmmzdawmnﬁm@’?ﬁﬂé’u@x@@ﬁﬂﬂ ml_doc
HusudsiienlSldnenmuiviedinanisld

3 Mnnsuan ndzesls insaunaziulnanisBan gl duigaaininansu

Py Object* m pModule = Pylmport_Import(“MyPyScript”);
Py Object* m pDict = PyModule_ GetDict(m_pModule);

SunsnmatidnnseusiUfmnafine fmedeariifasiiu Isnszdadn i deuste gty
Tdfisdeunuananiuunsg namRsunanariduusniiliin iU unnsndme Sreeilarid
fians iWoBanAruanssuudafiaiaduni AN

4 HamsBenldiarduannlulnaauansls nsdangiungiunsnFanldiaiduann

arsUs 1A me W erfiusl
Py Object* m pFunc = PyDict GetltemString(m _pDict, "Main'™);
Py Object* m_pValue = PyObject CallObject(m_pFunc, pArgs2);

[ A ] - :l/ ¥ % o dl 6o & a ol ¥ o ¥
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