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ABSTRACT

The ever-increasing presence of simulation game in our society necessarily
demands more realistic circumstances to bond player to game. Along with game
storyline and compaosition, the appropriate Al techniques are required so as to create
adequate NPCs intelligence to live and interact with player properly, according to their
primary characters. Hence, 3D simulation game development undoubtedly requires the
understanding of Al techniques such as Artificial Life (A-Life), A* path finding and Rule
System. Last but not least, the good understanding and application of 3D modeling and
human-like motions, which brings more exciting and interesting moments to player, is
another thing to be taken into account.

The goal of this project is to develop 3D simulation game, using suitable Al

techniques to demonstrate more Thai and realistic university life.
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2.5.5 1314 MilkShape 3D lun134519 Model 3 R

MilkShape3D uldsunsndnnig 3 U6 fa¥alae Chumbalum Soft 3eluasn
MilkShape3D lultlsunsulddwmsiia Low Polygons Model &uiuwns Half-Life
e ﬁi@miﬂﬁmsuié’msﬁmmimLﬁ'ugﬂu‘uu File Format iilafiazanansasesdy

nsldeulunngug luanau

-l = o
AT TN 1 LLAAY File Formats 1 MilkShape3D $897U

Format Import Export 3rd party
Half-Life SMD Yes Yes
Decompile
Half-Life MDL Yes (Compile)
Only
Quake MDL Yes (Compile)
Quake I MD2 Yes Yes
Quake I1i: Arena MD3 Yes Yes
Unreal/UT Engine 3D Yes Yes
Unreal/UT Engine Skeletal Mesh PSK Yes Yes
Vampire: the Masquerade NOD Yes Yes
Genesis3D 1.0 BDY Yes Yes
Genesis3D 1.0 MOT Yes Yes
Decompile
Genesis3D 1.0 ACT
Only
Serious Sam MDL Yes
Serious Sam LWO/SCR Yes
Max Payne KF2 Yes Yes
Max Payne KFS Yes Yes
Max Payne SKD Yes Yes
The Sims SKN Yes Yes
Wavefront OBJ Yes Yes
3D Studio ASC Yes Yes

Lightwave LOW Yes Yes
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A9 1 Uand File Formats 7 MilkShape3D $895U (59)
Format import Export 3rd party

LightWave 6.5x LOW Yes

AutoCAD DXF Yes Yes

POV-Ray INC Yes

VRML1 WRL Yes

VRML97 WRL Yes Yes
Autodesk 3DS Yes Yes

BioVision Motion Capture BVH Yes Yes
Nebula Script Yes Yes
Jedi Knight 3DO Yes Yes
GenEdit 3DT Yes Yes
DirectX 8.0 Yes Yes
DirectX 8.0 (JT) Yes Yes

380191497989 MilkShape3D wiiaanidluy 3 anwoue Tawn
1. n153ug)l Model azanA Tool sar marniladiil
11 Model Wunguistasiieitdlunisufla Vertex uaz Face
184 Model Uara¥1a Primitive Model
1.2 Group Lﬂunzg'mﬁmﬁ@ﬁﬁﬁmﬁfm Vertex war Face
el Imﬂmmm%ﬁ@wﬁunzﬁmm Vertex uax Face v
saallUfannsuans wiedaunguues Vertex uaz Face alting
Tunsuflagasdug 184 Model
2. nsld Texture 1%L Model av@nAtl Tool Material M5NUL9NH8
Tatazsinnisifisl Texture M File 1lagUnaw jpg, .png va4 Ty
Mode! Saanansafnmua Texture WBNENNNGNTRY Vertex uaz Face 1
3. n31d Animation TiU Model az@ndt Tool Joint n919ile Tneld
Joint dunudestesine Tassnszgnaes Model udadsimuanguaes
Vertex War Face Wifiu Joint 47 Welfipaaulmldnamionied
Auald Aantasiinisldnteiamaliiu Model Taeld Tool Anime

NNHIUIINEN WAINUUAYINNIINGT Frame AaeiAdd Setkeyframe
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2.6 Game Engine

tlaqifu Game Engine uiAasdiefiinWauwinudoudenldlunisairassdiny
T eangnann e nmsairannineenduanianiifiass DirectX9 Ul C++ uia C#
Taemsarl f38n1sneenuazduden fldaeaniuseaddinarlunisAnmssasuile el
fauganudlalunisldeu Directx Idptinasintss@ngnn
DarkBASIC Professional \lJu Game Engine 1ianilenlasunanniiunaeisunivane
lunguasainWauing  Wesainauisonnldinnsaiesdszneusie  aeluinuid
= ﬁ’ = [~ ] v o o v o (=] = 3
pNaNasy  dusuduissanvedusesinwmuinuindunateiiuaanasalsaae
nsldAdaeaidaunan
2.6.1 ANLTluN1993 DarkBASIC Professional
DarkBASIC gnasnuuuniasusniuting, 2542 Taaddmgiszasdinesinli
as o [ 2 aa dl o [ 7N 4’ é’
nmawmunnuaenfiames 3 {f wwAses PC inldiean Tasendeiuugiuies
A1 BASIC
DarkBASIC Professional \ilu version #l#funtswmuisasn drwiuldlunig
Wanunuduge sanfumalulstl Microsofts DirectX 9 FaldléiuniswawNuLY

#3849 PC 911 Microsoft Windows i3y

d 13 |
AN 2 LAAINITTEUREUANLANANNTENGN DarkBASIC Waz DarkBASIC

Professional

Feature DarkBASIC DarkBASIC Professional
Compiler Type Interpretated Compiled to Assembly
BSP World Support No Yes
Native Windows Editor No ** Yes
Sphere Mapping No Yes
Cubic Environment
No Yes
Mapping
Light Mapping No Yes
Bump Mapping No Yes
Pixel / Vertex Shaders No Yes
FTP Commands Yes* Yes
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-l ~ ' $
ANFIN 2 LL@@QH’]?LLE‘EIUL‘V]EIUF’VJ’]NLLﬁlﬂfﬂ’Nﬁ‘Zﬂ’J’]\‘] DarkBASIC Waz DarkBASIC

Professional (s)

Feature DarkBASIC DarkBASIC Professional
Multiplayer Support No * Yes
3D Maths Commands No Yes
DLL Support Yes* Yes
Particles No Yes
DVD Video Playback No Yes
CD Audio Playback Yes Yes
Memblock Access Yes* Yes
Sprite Rotation No Yes
Transparent Sprites No Yes
Animated Sprites No Yes
Stacks / Queues No Yes
Clipboard Access Yes* Yes
Registry Access No * Yes
Force Feedback Support Yes Yes
Gradient Filled Boxes No Yes

* DarkBASIC supports this but only with the Enhancement Pack installed.

** Alternative Windows editors available.

2.6.2 DarkBASIC Professional Software Requirement
waldnismnawtiuldidestretiUss@nsnan  rresnanfomesnuiunldaqsi
ARANTTRSNA" Aastaliiil

733 MHz Pentium lll Processor u?fazgandﬁ

—_

4
2. 1" Windows 98 /2000 / ME / XP (Home/Pro)
3. * Hard disk space 111a 400 MB

. Ram 1117 128 MB

N

&
5. €3 Directx Version 9.0b 21l
6. e Fully DirectX compatible Graphics Card Fafl Memory 1A 64 MB

WIANINNGT AT Hardware 3D Acceleration
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7. 5 Direct X compatible Sound Card
8. == 16x Speed CD-Rom Drive
9. U wuamn asdlsznausine nelu DarkBASIC Professional (1u
vertex/pixel shaders) 84N graphics card ﬁﬁﬂi:ﬁﬂ%mw@,\i
2.6.3 FnEN9184 Features %uﬁ’lum’ﬂu DarkBASIC Professional
1. Compiler
Complier 189 DarkBASIC Professional gnidtniwluivianun taalalls
WWeuLLL Complier 289 DarkBASIC 1 w11 Complier 289 DarkBASIC

\ = o o -
Professional HAMMNATYHNITANIBUDNIN AN

[
=l

. &' :/4 [l [
11 ms Compile Iusunsufigniisnauisvunldesludrurye
Optimized Machine Code
1.2 # Debugger Nayay&liase Breakpoint, Step through wazN199
t e 13 dl o o o
AGIALL TR peushlsunsuinaannanu
1.3 wunawznguadereslisunsuignieulia¥ratiu EXe file Ml
151 File Rla12EN
1.4 & N190&579 Stand alone program Beldausaniusia Internal waz
External file 1&

v ey X

1.5 @1N190unY Icon Uaz Mouse 2aelilsunsumangnai9ue

L3 % =

1.6 Encryption 9N Internal media M KUAGNTZATNLNIUIAENUAY
aanse
17 awnsaaiellsunsuiify DLLs wut Internal Witelddnesianisin
EXE Distribution

2. BSP Support and BSP Complier

BSP (Binary Space Partitioning) 1l 3D Format 1fianileniieusinunld

'
= -

LunufTuiiEaniuR iy Quake2/3, Half Life va% Tntazfiu Scene selad

aznalaanantin M linns91m Scene Tusls Screen Wulddisamnusamisi
DarkBASIC Professional BSP Renderer aZL@fd Scene ﬁ"mm’]m?"lga

3211 TUUNNIEMUARAN A8 Frame rate

3. Advanced Rendering Techniques

DarkBASIC Professional Usznaumag Built-in commands Aannuans

d’ ) by ] dl kY v v g t
7998 lunsaTN Effects A197) fsman1sliRA e lunu Ay N 1
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3.1 Sphere Mapping ax¥#iatiu Texture Gu# 2 1L Object uaanlH
:l/ N o a d‘d ] ar f‘ﬂl 2 <4 ~
Texture Wunaunauliliy Texture WhinAflat] Inonadnsvildaziuilowd
ANKI99289Ta N LURRT8Y Object the Teaunraldsuutlasly
AINNITLAREUINITB Object WTayNNABIlA
3.2 Cubic Mapping wumaiiafld Six-sided texture lpginien
d' o 3 1 v o ) %
Texture Misntsznaudiuein 6 Texture uNEBIUNA meamlﬂuﬂuu
Object %1l Object AUNAUAINITNALTIBUNTNIBIRIUINABNTEL]
saeanu Tuddsuwdasldmunisiadanlunaans Object
3.3 Bump Mapping Wuwmaiaildnumaazitaaldiu Object an
1ien Texture 989 Object lUAMIIMNHANIIBIUASTAZANNTENL

Object faz Pixel N1 Object Ananwouniu Low-polygon model A4

'
I

suuasilgirafaeulufignaos o
3.4 Multi-Texturing NN13990 Texture 15@@@@ 8 Texture Uu Object
wile? ey Microsoft Direct3D
3.5 Light Mapping
Light map il Texture 1 Texture 9B NENTAY Texture iy

‘i”agmﬁlmﬁmmﬂu 3D Scene wfllxi‘] flauidn DarkBASIC Professional

£ANANI0A ALY Point, Omni uae Spot light 1 witneasauas
rdnsuenaazliimunzfunwanelung DarkBASIC Professional a9
aYIR AT Light mapped texture 1¥muiideanis udaazinnisld
Light mapped texture SAE T Object S e naTa uaslannly
\AU Processing overhead

Particles \fludauseazigumdng  deeq Vo liinuganas

DarkBASIC Professional inl#inisafauazaruannisinguees Particles 1

1
38U

5.

Reflections  lunisafnniwnisazvienaasesddsznausneg  aneluy

Scene 113119189 Object Intiaz Render nwaviauldifiu Object annng

WA1TUINIINIHNEBY Object AUBIALFTNALLUAINY

6.

Box, Sphere and Polygon Collision 11lun19ms9aaauNITTUANIaY

Objects Tme Box uaz Sphere Collision AUNNZAUNNIAIRFBLNNTTULND

NAUNANRIN AL Wasannnisiasnisanuiiluninsmasey  Ineanis
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[~

mni*?'iﬁ&ﬁmmmgLﬂuﬁmfmmn @21 Polygon Collision azwsnziu
nsmasaseUNsTulifesntemaasdaaiitatunstuiy Weswinaulamin
gNABILNUENNINNIINTATIAFBLEENTIAE)
7. Shadows Wlun1sa¥ran sy Object o fideens Tasanamnsanan
tiuingldnneiin ldramiluda Object 109, Object Aur vife a1n
8. Bone Animation lu Mesh gﬂuuwﬁaﬁﬁéw?"uLﬂ?\‘ﬂuﬁnwm:m?
wieuluages  Animation Tatnguaes  Bone  azgninnsenauiuiiu
Tnsaa¥19299 Model Fagniaetiniely Model ﬂ&uq derilu#lunnsadhg
Animation Tuanmouzsne Wiy Model
9. Debugger Thidefittlunnsmsaasaunisinauaeslilsunsy lneimunsng
ANTBI5ULIIANNT | sMeunminurestlsunsufiozands mallufaRumnds
U anrtilsunsunidainenue s
10. Editor

DarkBASIC Professional W1 Editor 7l Interface dataels
ERRILINNENNTOREINNTRANlAREN9TIAFY 1Y Project Management
Tool, Editor Option, Syntax formatting, Search Was Replace, Media Brower,
Command line parameters, Project summaries sonldDa NIAILAN
Breakpoint 415U Debugging
11. Fast 2D Sprites

Ellsunsuanunsoanm Sprites EGaunwinlus amgu Sprites @
dsnglunufifldmntuindu  DarkBASIC  Professional  datldinnsma
Sprites A1wauNNTlEat9sanEy aurnlisiuan Sprites RETldNeluNy
TuetfuAuiares 3D Card
12. DLL Expandability

DarkBASIC Professional ey i ligldanunsaaiaddeld delsiiae
Usangetlunim DarkBASIC Professional N1nau Fanmsinuuadainds
e FuninauresAndaiule DLLs (Dynamically Linked Libraries) file

o

uaqti1uiAulu Folder 199 DarkBASIC Professional M4asiiilunistiisnmAI&a

W uN"1¥1 DarkBASIC Professional 1am1auiis
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2.6.4 Feature %'u'] N AINA1901N999T89 DarkBASIC Professional

1. Dark Physics \iJu Physics system ﬁmugmf Tﬁﬂ'ﬂ’lﬁﬂﬁuﬁ’mmm Ageia
PhysX system mlfanunsna¥isannanasanialuny lidraufhudadnfian
1ANMTHRg 1D éms@mmn?:qmﬁ@gnaq, MBNUAZATY 150
n1911iue89 Object A1l Scene (Particle), U RIAUAR U,
ATNUTATBITRIUNAT 48Y

2. ConvSEOQ (Convert SketchUp-Exported Objects) v Plug-in Pegqeldinag
1497% Model %’ms*wﬁfm Google SketchUp iU DarkBASIC Professional
Tensavinlddnetiay

'
oy

3. Dark Al fudiundaaa¥e Al WiAusazassie nelwinu @y Path
Finding, Zones, Teams, Entity Commands, Manual Control, Avoidance,
Containers \ufu
4. Enhancement Expansion Pack \flunansinusiivsaasu@n DarkBASIC
Professional  Ragifintlss@nan iy DarkBASIC Professional g
Feature 51147 ol

4.1 Ogg Vorbis

4.2 File Blocks

4.3 File Mapping

4.4 Speech

4.5 CPU Information

4.6 Memory

4.7 Environmental Audio (EAX) Support

4.8 Drive Information

4.9 Display

4,10 Common Dialogs

411 Internet

4.12 Data Files
5. Extends Expansion Pack LﬂwgméﬁﬁiLﬁ'ummmmswﬁnmm
DarkBASIC Professional uilsznatidas Feature sina ol

5.1 Dynamic Media Handling

5.2 XGui System
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5.3 XFont System

54 2D FX

5.5 Perfect Pixel Sprite Collision

5.6 Billboard system

5.7 Virtual 3D Lights system

5.8 Custom Particle System

5.9 Real-Time Sky System

5.10 Bonus: Asteroids Game
6. BlueGUI Windows Commands Pack ifugafdsfidanaia Windows
control 98 gadgets \u Buttons, Tabs, Treeviews 4a4 Mulisunsunim
DarkBASIC Professional
7. Unity Scripting Pack (LUAS) lugasdafidan\if DarkBASIC Professional
aun50 L usaniL Lua scripting language éaLﬂunﬁﬁﬁﬁémaanuﬁﬂulﬂu
tlaq1iuy
8. EZrotate Enhanced ifhugadndefildtunmsduanmandindnani
tapnifnaeduiesidmsunis@oulisunsy nldanunsalddndeiall
W Math routines Aidudau luiFassinem Fasalufii

8.1 Conversion

8.2 True Global

8.3 Local, Orbit LAy Vector Rotation

8.4 Rotate Waz Turn Pitch Towards

8.5 Find Axis Angles

8.6 Find Point From Offset

8.7 Find Offset From Point

8.8 Find Total Angle Between Points
9. Nuclear Glory Collision DLL L{‘Juﬂgmﬁqﬁqﬁﬁqa%mnﬁ'mﬁummmqa@u
msmuitudenltiuGediannsoinldlung  TagazdusainsmlFiud
ALATAADALIAN
10, TextureMax Whassaadlafldlunnsuan Texture 184 Object aanifiu
gou udarmunduansnafil¥fuusiazdauaes Texture i sl Object

wuuAefy anunsaairafly Objects ANduansafulAludawIwmIn
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11. Cloth and Particles Expansion Pack ifiugaa&avildamiuaing Emitters

@l lunsa%1e Particles), Effectors (ReWildaina Effect #n9 vy anim

lusi), colliders @eildmunaunisruiugas Object) uaz Cloth (Reilda¥

-~ 4 o a0 v o o
nq?Lﬂﬂ’ﬂuuLV'J‘Il’ﬂQﬁﬂ “T’ﬂﬁ@ﬂﬂqﬂ')ﬂwq’ﬂu’])

2.6.5 File Formats ﬁmmmﬁﬂﬂl‘mu DarkBASIC Professional

-l o o
A19IMNM 3 1LAAY File Formats 1 DarkBASIC Professional #8394

File Format Name Load Save
2D Image - BMP BMP Yes Yes
2D Image - Device Independant Bitmap DIB Yes Yes
2D Image - Portable Network Graphics PNG Yes
2D Image - JPEG JPG Yes Yes
2D Image - DirectDraw Surface DDS Yes Yes
2D Image - Targa TGA Yes
3D Object - 3D Studio 3DS Yes
3D Object - DirectX X Yes Yes
3D Object - MDL MDL Yes
3D Object - MD2 MD?2 Yes
3D Object - MD3 MD3 Yes
BSP World Support Quake 2 Yes
BSP World Support Quake 3 Yes
BSP World Support Half Life Yes
Sound - Wave File WAV Yes Yes
Sound - Windows Media Audio WMA Yes
Sound - Windows Media Audio AlFF Yes
Sound - Windows Media Audio AU Yes
Sound - Windows Media Audio SND Yes
Sound - Mpeg Layer 3 MP3 Yes
Music - MIDI playback MIDI Yes
Music - CD Audio Tracks CD-Audio Yes




d dl o4 1
AN 3 LLAAN File Formats M DarkBASIC Professional §845U (Af)
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File Format Name Load Save
Animation AV] Yes
Animation MPEG Yes
Animation Indeo Yes
Animation Cinepak Yes

* DVD Playback #29 Install Windows codec nsu
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3.2 Model Game

3.2.1 Wunngaeany
NM9815AN13ANE WarANTaTInl U AINeae I lFAu Life-Style Ninnuuald
Tunausl
3.2.2 FNATAT
1. mMIadediagns
¥ 1% e o é’ 3
dlauazsiasai e rAsTuNINaY
2. NSAMMUAANTUSIANIZURIAIALAT
ANHUSIRNITTDIFIALAT UNIEDY ANBOIZNINNILAN WA Life-Style
YDIAIBEAT
2.1 NIINIMUARNFUZNIANEAN LA WA (1Ne/MET4)
2.2 MIRMuA Life-Style 18950azAT NUNARAN1T IHASUUUARBNWINAG
dl o é’ ] [ . ] ]
uarANlMsounnatuluwsazdu Iae Life-Style Wiazagingazuny
¥ o alay 3 o dI b 1 °|
Whuuneseudeansatinluunnanenas 4 dssnm galsun aaussae,

1 4 o dd‘ = o d' 3 o o ' a’l’
AITNZ, ATHTN WATANHTALALY TUIsAUNSNNY (’1\1[51’1?'1\‘1[51@1‘”14

d [ i ] .
AN 4 uassTAuinuang 4 Ussiny RENase Life-Style

iwang ; 5 5 s A
AN AN AN ANNNTBLALN
Life-Style
Play boy/girl 0% 0% 75% 25%
NUBUWIIAD 25% 75% 0% 0%
WYN/@17 hot 0% 0% 25% 75%
lals 75% 0% 0% 25%

1 %

fiausiaaiden Life-Style 1 Life-Style silawiniu
3. nsldtaneessaazas
o -l g d’l’ a [ rd' ] L8
FrazasariianuseInsiuguueensUfduiusTedenasannsu ol

:l/ [ I I o’ [ Y v L4 i [ o -
me:@zuugmummmwmmmnms:mumwmmmﬂmglus:muﬂnm (A1)

& o $

frarasiimaffuiusiuyanasaudtauenainazdenasenisuniudads

9

AepafaszAUANNANNUSIEMINIIazAsiL NPC  sae ludiuassmany
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32 NPC Wneu NPC fraufiGunisaunuiiuiu Gsnnsifneud 2 fnwz e
32.1 meusy: Audaadiededanananiuanumla wiaifienfuauinluiu
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5. Eat Time MN8N ANARAALT1218INTININLINE 8 TILARENEAZTNAIALANANIAY
oA

5.1 nN¥ 9.00 14 16.00 & Eat Time A8 11.00

5.2 n¥ 16.00 D4 0.00 & Eat Time A8 21.00

5.3 N 0.00 14 9.00 § Eat Time A8 5.00
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-l . [ a i L o v a
NINN 42 State Diagram LL@C’NH’]?C’Y]LHH%’JG]‘II@Q NPC WUNIUI8189 (’Qﬂ@uﬁ’])

[GameTime = On shift && Rstus = Hired]

&& Floor is cleaned && Fill shelves [ GameTime passes
Entertainment level [-30,-60 / s _ 10 min P
[ [ 1 - Stretch ot -5 - 10 minutes]) i \J
[GameTime = On shift 48 ; : NS
o ' d vy
"Status = Hired] && Dirtyfloor [Excretion level
Excretion level [-70,50]] \
Cleaning floor I [ ']¥ Excretion {70,100}
J && Casher hasnt gonel ) Denied ||
[Excretion level [-70,-60]] && Casher hasnt gone | Full && Tidy shelves Session s
. - &4& Floor is cleaned
Floor is Floor is cleaned &4 Tidy shelves Dirty Floor over ||
cleaned && > Have & bresk Social level =
Fill shelves Tidy shelves L 100
Eat Time
Interrupted || [ Social level [-80,-60])
¥ Interrupted
Yy ¥
Arranging shelves 1 Interrupted || (" } 3
ul | social level [-80.-60] Interaction
A %
Interrupted | [Social level [-30,-60]] 4 Fill shelves
Full &4 Fill shelves 4 N
Fult && Dirty floor Lunch -
o
Cashier’s ! TN (11 Receiving money & Done
gone g Ready — e
" o giving a change [GameTime = Off Shit

@ )| Staus = Fired]

UUNEILUG)
1. prumnnaaesdydneoinldnialu State Diagram
[1] = Goods purchased
. S L% o a 1'% [ % :I/ a 1 2 ¥ =

2. Arranging shelves manate wilnausadusnazdnduansduiiidusaloy aeen
a =1 [ Qs I a ) ] é! -3 a
Audnn A ety nnudiuduAnliuane 1 desaulifazsiullien
AUAUNLEIN
3. Ready waneida n1sunEiuwtin counter uvs cashier #lidnviasin

. . ) o 3 o ] . "y
4. Receiving money & giving a change WXL NMTNIUUINLUNU LB cashier Talud
. ¥
o
5. Having a break yseR wilne i s, srwmiede wwldduninngluiu

6. Stretch out YHABES WENUANE AEUE AANETENININTRIAINATENANY UTDIARWAN

vuiunedudn Tnawinaudegnialutfnmuiiidmnam
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7. Interaction { 2 aNHUL A
7.1 NPC aziFunsaununfiu NPC siafiaglnangs (llawdn NPC viusiflutiia

:ﬁ' o =S ral' o
a:ls) s AUAIANAARIDAUNUTNNINUA

1] to
o A aa

7.2 NPC (imau NPC Aaauiizun198ununfiusiy aan1slsnaull 2 anmous Ae
o v d’ dl o t o/ = all o & v v
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8. N19N191uE 3 Ny A8 8.00 H4 16.00, 16.00 114 0.00 k&AL 0.00 D4 8.00
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1own
= = . -]
9.1 Nn¥9.00 049 16.00 W Eat Time Aa 14.00
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d o a =9 =
NN 43 State Diagram WAAINIIAINTIRERY NPC endlan (Type 1)

"
i
H
\H)
[GameTime = OnShit] i
4 ' -] [Excretion level & '_ _”5 [Excretion level
Ready . Excretion :
g | rrosn | T roan
[Excretion level [-70,50]) Denied ||
keapon Session s
. s -
found [Entertainment level [-80,-60]] o Having a bresk over ||
Interrupted || Social level [-80,-60] == 1- 5 Social level =
100
¥
{ y y[1]
Tsking student to } ,
H Interrupted » { Interaction 1
i nearest prof 1 3& ;
\ J
s pon found

[Entertainment level [30,50]]

G Ti = Off Shift
{GameTime ] [GameTime = Off Shift]

:\9}_

UNNEILUR)

1. anunnneeadydneainlinielu State Diagram
[1] = Interrupted

2. Ready nungide enutiulseatmunids (wihanansEay, faensn)

3. Taking student to nearest prof wanefe Wawuduudnnengs e duliny
e ¥ a P

arnstifeindamfamauiniige

4. Having a break w18 g3 fiu,139 R lAunLS e AsiFaw

. = [ a
5. Interaction 4 2 aNHUE AR

5.1 NPC azzunisaunsniughuiiessiudannanadtianugininimun
5.2 NPC I@nau NPC faaufZunisaununiudy danislfneuil 2 anwous As
521  meudu :  eodhedleFesdindtomssiuanuaula  visaiieaiy
=
nysudien

5.2.2 laimausy : Wniae ligafudlaGasfananbinsaiuanuaula

6. annlanazli percept nsuseneliGauies vieaansolinnaeun.
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NN 44 State Diagram WAARNNTANUUTIAYAI NPC aulua (Type 2)

[GameTime = OnShift)

7 "‘t [Excretion level | ™Y [Excretion level
» Ready Excretion
— ] [-70,50]) ‘ [70,100]]
. - -~ j‘
[Excretion level [-70,60]] ,
{Entertainment level [30,50])
. - i,
Entert nt level [-80,-60 ;
[Entertainment level | I - Having a break
Interrupted || - ‘“]W"‘”"“““"
0 Social level [-80,-60]
]y
0 y (4]
Teking studert to ) ‘ )
N Interrupted : Interaction
E nearest prof } {
\ J
Wlea pon found
[Entertainment level =100]
2]~ ) Rebellious student
Ertry denied - Untidy dress
[ - S
3 .
Locking/Unlocking | Ukong parking
[GameTime = Off Shift] [GamneTime = Off Shift]

®

UL

1. puuNneaeedydneninldnialy State Diagram

{1] = Weapon found

[3] = Wrong parking

[2] = Untidy dress

88

Denied ||
Session i
over j|
Social level =

100

[4] = Interrupted || Social level [-80, 60]

2. Ready nungfy entiuszansumis ihenmsFaw, naensn)

3. Taking student to nearest prof wunefa Wanufuud.wnans Wilwaduliwy

ral' ] v o
a1a15efag Indqania

WRNNNTIGA

4. Entry denied nunade uaidrenesFeulildinezealiengnn Waurusiniell

= ¥ ) 1 Gﬂl
Gavfesvialiaanimanasny

5. Having a break nunate e1u B, @uliidusndsnaeinis
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6. Locking/Unlocking N1edd ilasnunuiiuud.aaasnluiaansn1eea1anse Aazsald
wa.eanlludidadnlifende sruazianeanididious IdidmiauGasnisdendauazenls
o A < 4
pnislauaiaudn

. = o =]
7. Interaction 4 2 AaNWUL AD

'
ol o

7.1 NPC azFunisaunuifugouiiessaudiananaatiainmeinnonun
7.2 NPC l#meu NPC faauiunisaununiuiu dannslineudl 2 Ansous Ae

721 meufu : eodhmfleGesienanamssiuacuawla  veaeiy
-
nsuidiey

7.2.2 ladeeufu - Wiy ligasqafis Fasdanaalinssiuainaula

-l , o o 8o Y
WA 45 State Diagram wanin U AR usiudaure9 NPC 814

/ interaction \

[Social level [-80,-60]] (- )
3> Starting Session
. 7
Conversation is over ||
Interrupted ~ ™\ Social level = 100
> Responding >
\ S
4 N
Rebeilious student (anu Type 2
Weapon found Warning o ( ype 2)

( )

WHNEILUB)
1. Starting Session uNnefe enud AR usUFazasBY InaiReniav  fduiusiu
o d e
paarATNaLnagn
. ) ) o g o o W - o

2. Responding n8ie NsaaLaunssa NPC Adandduwussion Jannsneusunsil 2
ANEHUY

2.1 paufy : pustndiadesdinaaasatuanuaula wianaaiungeidey

2.2 laimavy ; nee liaedaadaassinaialinssiuanuaula
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. £ ar A del' o o dl dei ) o ar ] ]
3. Warning N8N NTRNEAUNTRINWA.NINA FansunnaAAN19ANBIRUAZLANGY

AUAIN Type 18983

-l a - | :
A31IN 13 LL@@QWQWH??NHW?@HLm@u‘llﬂ\‘iiﬂum’]\"]’] azdseinm

g Type Weapon found

1 i

2 untidy dress || wrong parking
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UNEILUG

1. pamaneesdydnendildniely State Diagram
[1] = Interrupted [2] = Class dismissed
[3] = [Schedule = class]

]
1= Y ar

=2 Ly a olf I 1 o = 1% o e, o 18
2. ldle BUNEN RNRNTEHBLNNAINN LAY, U4, 81, DIUWUIAD melueaIRnananss (ENlNﬂQ

U

£ % -1

g 1 o t 3’ U
NANEAY) TINTNATNEITBINN A FRSENUN9IRRNIANTREW
3. Lecturing ¥uN8Iid 81A058N1 49881
4, Researching N804 N394 89871215¢] FIATNIANNAITINNNLBIBIAN5E T
FUUA. N1TI8NU
. R = [ S o a; 0 a dd‘ L] o
5. Punishing #1809 NIFANRAULASTHNAZUUN WA ANIRA AINNTEUNLININAINILAY
~ [ o = dl o o 1 = d'd o’
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=] o } %3
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. a ar -]
7. Interaction { 2 &NWHNE AR

'
o o

7.1 NPC azFunisaunniudauiiessdudiananaadannsinnimug

] [
=

7.2 NPC l8isau NPC faunGunisaununsusiu an1slsineudl 2 dnwous Aa

1 1
o A
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NINN 47 State Diagram wasin1sUAuRusiuLRua89 NPC 219158 (Saadusaminea)

( Interaction \

[Social level [-80,-60]] [ D
> Starting Session

Denied || Session is over

||Social level = 100
2> Responding >

. >, '

Interrupted

hapXigl 1N 1)

o

1. Starting Session wNee avastidnliufduiusiusazastu Taedenfiasd fauug
a e d' 1 v
MusazasietInagm
. =£ ) dl 13 v d' al o dv
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) dll o W A o 1 [ o [
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] Ll é v dd‘ dly 1 dl o/ & [ d’ ar o’
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1. Anununevesdydneninldnialu State Diagram
[1] = Interrupted [2] = Class dismissed
[3] = [Schedule = class] [4] = chaotic class
2. Idle N8t a1anstiagieein b, 13, B, arumlsde neluleainenansd (daldns
NA1AD)
, 2 o o e oo 1w Y = =
3. Lecturing wn1gde a1anseinnasaeu semndudnFuuns-iauiuluieciseauaziinng
avlny, uazazdasenindnmdivign
. . = 7 ] o = o n=’l’
4. Punishing ¥un2D9 N1eainsiauanfefumuns il fail
4.4 LNIFIUAMRANINY — ARIUTNRWIDITILY, ATIFBNIANNTT T
4.2 WuN1TaaNdaanL — NINszAIaslaUA. aaNANTRIAEL
43 ua.aywuludclug - dFnaziug winua auRniganiy 5 Afaclildgniaey
NMINATILY 3 ATAz@INAsanis grading na1Re WalauinAzuuuATL 3 A
nsageaaiiiulilldazanss 1 sy Wy aan A 1y B+ uszilialawinazuuu@n 3
AFIfaznaneLilu B (flusu
. < A o a a a P a4 a
5. Having a break #unafie a1l S35 Buldfiunniduueaisbey wadueenlyl

wanain neasliinisinsendnedauludnnsailafnu

6. Interaction & 2 ANWUL Ad

'
o o

6.1 NPC az3un1sauniniugauiiessdudIauaaastanasinnmun

6.2 NPC I¥nau NPC faununi1saununfusis danisiineus 2 anwouy Ae

A A
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6.2.2 Limeuiu : winae LiRusnidis Fasdanadlinssiuanuanla



96

1
o wl

d = o L k1
NINN 49 State Diagram mema‘ﬂgﬁuwuﬁnumamm NPC 813198 (IEEIU)

k1]

( Interaction \

[Social level [-80,-60]] ( )
> Starting Session
J
Denied || Session is over |}
Social level =
Interrupted \r Responding ) eclatieve 103
J
Lazy student ||

Cheating found |} f Warning )

Guilty student by \L J/

guard

UN8LVR

)
o <y

1. Starting Session #Nede a1t lUURdNRUS s ATl TnedeniasUjdnius
o s dl 1 Y
usnarpshaginagm
. 4 ' a o [ ] Al o z’f
2. Responding ¥12109 N19RaLAuasfa NPC Adinun Interact @agl Tan1smaLauesiisail
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d‘ v © dl [
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2.2 Reject: amdaaunuviamonluinseiuainnaulavessioazas, gaanis
] <A d‘ ¥ dd’ dlaz ] dl [ 4 d‘ [ o
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1. Auvaeresdoydneainldnielu State Diagram
[1] = Interrupted [2] = Class dismissed
[3] = [Schedule = class]

'
9 as o o

=2 L g .dl a < i % o o 128

2. Idle N804 DINTELBELYNUDINN AU, W, HU, BIUNUIAD maludiasinananse (m‘lum
AABUY)

] 14
3. \WauAIRA U ﬁl’]NH’]ﬁQNWWU, anndaaay mm?mmﬁmuﬁﬁmﬁﬂu AIUANANSE]
lamaaldfl Punishing state

. S o < a'/ a a a ) = a

4. Having a break wuna0d 81819 &y, BulliduunuFuueimsFeu wWeakuesnlyd
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5. Interaction 3 2 ANWOLL AB
Q' [ bdl -d. % =S rell °
51 NPC qu?Nﬂq?ﬂuVquﬂUQﬂuLN’ﬂ?:ﬂUﬁQﬂNﬂﬂﬂ\‘iﬂ\’Lﬂm‘ﬂ'ﬂﬂqvuﬂ

5.2 NPC #mau NPC faufEun1saunuiiusii danisismaudl 2 dnwoie Aa

52.1 paudu : AusasliaGesiainaransaiuainaula

b
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NN 51 State Diagram wanen1suf&uiusiudauses NPC a1ansd (lan)
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/ Interaction \

) 4 ™)
Social level [-80,-60 . :
[ [ L > Starting Session
\ J . L
Denied || Session is over ||
e ™ Social level = 100
Interrupted X >
> Responding
\. J
( D
Cheating found || Guilt
o I y 3 Warning
student by guard \L J/
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@ o
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NUIEIL16)
1. mmummmﬁcyﬁm:mﬁl‘imﬂlu State Diagram

[1] = Interrupted & numppl <=5 [2] = Class dismissed

[3] = [Schedule = class]
2. Idle e mmﬂ?@gjﬁﬁm W A, 0, fu, dumilide noludiesinenansd @elite
IANARU)
3. fleudmfsudasnuindannmy  anansfanasuAdnidiey  fotueiansgiieay i)
(wiim15) 294 Punishing state
4. Exam wu1el ananstiaNgel Tnaenanseifisarlmiazlifingg percept n1saaning

SG!

$ge

5. Having a break #unede 818198 gu,15e wuldidunniFnueimsGau viedueanly
uanann

. < o ey
6. Interaction { 2 aNUE AD

)
ot o

6.1 NPC azEuMsauniniugauiessAudaNa aaetan s ninIun
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1. r»mwmmmﬁmﬁnmﬁiﬁmaiu State Diagram

[1] = [Interrupted || Social level [-60,-40]]

[2] = Class dismissed

[3] = [Schedule = class & ~Party]

[4] = [Energy level [-80,-70]]

[5] = [Sanitary level = [70,100]]

[6] = [Entertainment level [0, 30]]

[7] = [Energy level = [80,100]]

[8] = [Schedule = exam & ~Detention]

[9] = Cheating caught by Prof Type 3

[10] = Time up

[11] = [Entertainment leve! [-60,-40] || Party]

[12] = Entry permitted & ~Detention

[13] = Entry denied

[14] = [Comfortable tevel [-80,-60]]

[15] = [Comfortable level += goods]

[16] = Cheating caught by Prof Type 1,2

[17] = lazy student

[18] = [Sanitary level [-70,-50]]
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NUIELNR
1 Aasusneeesdydneodildniely State Diagram

[1] = [Interrupted || Social level [-100,-80]]

[2] = Class dismissed

[3] = [Schedule = class]

[4] = [Energy level [-80,-70]]

[5] = [Sanitary level = [70,100]]

[6] = [End book || Done]

[7] = [Energy level = [80,100]]

[8] = [Schedule = exam & ~Detention]

[9] = [Sick || 3 Subject < C]

[10] = Time up

[11] = [Entertainment level [-80,-60]]

[12] = Entry permitted & ~Detention

[13] = Entry denied

[14] = [Comfortable level [-80,-60]]

[15] = [Comfortable level += goods]

[16] = lazy student

[17] = [Skill level < 0| Free]

(18] = [Sanitary level [-70,-50]]
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6. Entering buiding wefe nsfiuraensn (nadifisn) wineeasaliigniienagnens

Animeuls wwenmlidaazusamegnesilinuatiane uastirgnausnbieuiazdinga



110

7. Punished nuels nshiua.gngninAzuwansziauluaaGau nsdiisauiu Prof @y
(wuaumiadearliinsdaasuvizarintiangaueuwilinuetaisdiinein)
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UNILILIB)
1. anuunnaeesdyansainidnielu State Diagram
[1] = [Interrupted || Social level [-60,-40]]

[2] = Class dismissed

[3] = [Schedule = class & ~Party & Emotion 2 neutral]

[4] = [Energy level [-80,-70]]

[5] = [Sanitary level = [70,100]]

[6] = End [2,3] book

[7] = [Energy level = [80,100]]

[8] = [Schedule = exam & ~Detention & Emotion = neutral]
[9] = Cheating caught by Prof Type 3

[10] = Time up

[11] = [Entertainment level [-60,-40] || Party || Emotion = bad]
[12] = Entry permitted & ~Detention

[13] = Entry denied

[14] = [Comfortable level [-80,-60]]

[15] = [Comfortable level += goods]

[16] = Cheating caught by Prof Type 1,2

[17] = lazy student

[18] = Homework || Assignment = TRUE

[19] = [Girl denied > 5 || Health level [-10, 0] || Emotion = worst]
[20] = [Sanitary level [-70,-50]]
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5. Having fun wunefie fanssuiiamnutiuie wu d1unifaw, 1 party, aana, i,
+ dl o dJ 1 v g 14
wuezasiiunszay Jomniauluiasanagnanansdaslni s
. o = al P y A e . ,

6. Entering building nu1efie nsfiu.aansn (nedifisn) winasssalaigniivieusianialsl
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7.1 gninAzUUY

7.2 MU

7.3 WNNN9EEY (2 Fiusiu = Annnsises)
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8. Exam w1804 N1580U TaMnsarAsivinee [30,50] avBuasndeant ANLALe
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9. Reserving room MN8N N1FABIUANN T9RLAATUATILINIBINITIR UYL
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NUNELUG

1. mﬁwmmmﬁmﬁnﬁdﬁﬁnm'l,u State Diagram
{1] = [Interrupted || Social levet [-80,-60]]
[2] = Class dismissed
[3] = [Schedule = class & ~Party]
[4] = [Energy fevel [-80,-70]1]
[5] = [Sanitary level = [70,100]]
[6] = End book || Done
[7] = [Energy level = {80,100]]
[8] = [Schedule = exam & ~Detention]
[9] = Cheating caught by Prof Type 3
[10] = Time up
[11] = [Party || Emotion = worst]
[12] = Entry permitted & ~Detention
[13] = Entry denied
[14] = [Comfortable level [-80,-60]]
[15] = [Comfortable level += goods]
[16] = Cheating caught by Prof Type 1,2
[17] = lazy student
[18] = [Health level [30, 50]]
[19] = [Sanitary level [-70,-50]]
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7. Punished wanada nsiua gnasing eramazeabiliidienasaw, Insdasay wie
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e Fau 2eannsgnadineivateiuuduetiiy Prof Type NifiaraAsian
7.1 gn¥inAzULUw
7.2 YMVituNUu
as ] as o o )
7.3 WNNNTLIEIU (2 NOUNUU = WNNITLTE)
7.4 nvianszansuazgniseanuanviasaay
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1. mwummmﬁtyﬁnmﬁﬁlﬁmﬂlu State Diagram

[1] = [Interrupted || Social level [-80,-60]]

[2] = Class dismissed

[3] = [Schedule = class]

(4] = [Energy level [-80,-701]

[5] = [Sanitary level = [70,100]]

[6] = End book || Done

[7] = [Energy level = [80,100]]

[8] = [Schedule = exam & ~Detention]

[9] = Cheating caught by Prof Type 3

[10] = Time up

[11] = [Party || Emotion = worst]

[12] = Entry permitted & ~Detention

[13] = Entry denied

{14] = [Comfortable level [-80,-60]]

[15] = [Comfortable level += goods]

[16] = Cheating caught by Prof Type 1,2

[17] = lazy student

[18] = [Health level [-30, -10]]

[19] = [Sanitary level [-70,-50]]
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1. mmummmﬁnﬁnmﬁﬁlﬁmﬂlu State Diagram
[1] = [Interrupted || Social level [-80,-60]]
[2] = Class dismissed
[3] = [Schedule = class]
[4] = [Energy level {-80,-70]]
[5] = [Sanitary level = [70,100{]
[6] = End [2,3] book
{7] = [Energy level = [80,100]]
[8] = [Schedule = exam & ~Detention]
[9] = Cheating caught by Prof Type 3
[10] = Time up
[11] = [Party || Emotion = worst]
[12] = Entry permitted & ~Detention
[13] = Entry denied
[14] = [Comfortable level [-80,-60]]
[15] = [Comfortable level += goods]
[16] = Cheating caught by Prof Type 1,2
[17] = lazy student
[18] = Homework || Assignment = TRUE
[19] = [Health level [-10, 0]]
[20] = [Sanitary level [-70,-50]]
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