201400 O O O O

Jooood sbCcGouog
Jooodbootdboodbobogubogd

gooboobooda b oo

oooob obbgooob obobobod
000D M0111294
goog



201400 g o o o o 0O

ERERERN
000000 3DCG 0000
000000000000000000
Hobouu . oood J 00 oo oo
ooono : M0111294 | O gd
apGUOO00OD00O0D0ODO0ODOODODOOODOOODODOODOOO
ogoooo

goboboooodgobon

OO03bCcGUOO00OO00OO0OOOOUOObObOUODbOD 3DCGUOUDOUbDODODO
gooooobobobooogosbccUboobooooo2pgnooboooooonDooon
gbobogobobbuoobbuooobooobooooobbo1bbobooboo
gbbodgbuogbbuodobboobuooooboobobooboooboobbooo
gogbbobooogbobbuooobobobuoooboboboooobboooobbooood
godddgooooobobbobbbbbbbbbbbbbboboboodgooooooao
gbbodgbogobubogbobbooboobboobbobuoobboooboo
gbbobooobbodobboobuoobooboobboobboobbooboo
o0bo0oob0o0booobo0booooobooooDoobooooboooo3pcGoonon
gbgbobuodobbodgboobbuoobbooboobobboobobbooboo
gbbgbogbobuodgbbuoboobbugobuoobboobboobooooboo
gbboggbbodobbobbooobboobbooobboobobbooboo
gogdgggbooobobobbbbboboooooddouuuouoooooogo
gubuodgbobuodgbbodobbodbooobuoobobooboobboobboboo
gbbodgbogboboobobuoobbogbooodboobobuoobbooboo
gbbodbooguobboobooobuoobbodoboobooboobooboo
gbbodgbbooobuoobobuoobbuoobboobbooboooboboobo
gbo20b0000000b0b0b0bobobobooboboboboboobbo
gbbogbogoobooobuoobbooboooboooobuoobbooboo
gbobobobobobobobobooobooooooboobobobobobobo
gubodgbbbooobbuodgbbooboboooboboobboobbooooboobo
gbobobobobobobobobuoooobobooboboboboboobo
gbbogbobbogboobbuoobbooboobbbuabbuoobbooboo
gbogbdoobobobobobobobobobobobobobbobobobobo
gbbobodboogbboobuoobboobuooboobobuooboobbooboo
gbgoboobobbobooboobd




12
12
18

20

22

23



IT



I1I



10

HREpEEN

oooobooooo3beccoboooobooobooobobooooooDoboooon
gogooooooo

2b0000000b0o0oboooooboOosbCcGooooooboooogn
0000000000 000000 (Non-Photorealistic Rendering:0 0 NPR)[1][2][3]
OO03bCGUOOO0O000OOoOoOO0UooooD1000oooO @oo
gogoboob2b0bobbododobobboooobbobo2bb0goobobbood
goddooogbobnoooboobobbooooobbooooooooboooon
gobbobbbooooouoobboooobobbooooouobboooooon
gboggbbooboobooobuoobbooboobbuoobuoobbon
O BO000000000O00000ooooo

guoobbboooobbudooobbboooobbbooobobbooon
goboobobooobboobboooobboooboobobuoobuooo
O00D0oboOOooooooosbcGUooooooooobooboonooo2bOon
goboooooobos3pccUibooboooooooobooooobo 3abead
gobobboooooboboooouooboooooobooobbuooooon
oOos3pcGUOOODOoObOoooOo2b0noooooooboogn sbecoOon
goboobooobooboboobooboooo2bgo0oboooboobooooDn
O0O00O02b000000000000000O0 GUILTY GEAR Xrd -SIGN-O



()0 3DCGOO00000000200000000000MGRAVITY DAZED
MO000000000000000000000000000 80 3DCGO0
0000000000000000000000000000 ©O000000
000000000000000000000000000000000000
(o) D 00 0000000000000000000000000000
00000000 [@O00000000000 LODO Level of Detiald O 0 0 O
0D000000000000000000000000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000000
0000000000000000000ONPROOOOOOOOOO000000
000000000000000000000000000000000000
000000000000000000000000000000000000
00000MO0000000000[@O000000000000000000
000000000000000000000000000000000000
0000000000000 00000000MO000[E00000000
000000000000000000000000000000000000
000000000000000000000000000000000000
0000000000000
00000000000000000000000000000000000
0D000000000000000000010000000000000000
000000000000000000000000000000000000
000000 MI00000000000000000000000000



glngobbodoodn

gogobobbobbboooooooboobboooooobobboobboood
gbbodbbotbobm™@ubogbboobooobbbuoobbooboo
ggbbbuooobbboooobbbdoodobo

gl2.000000

00000000000 [wO00000000000000O0O00OoOOO
gooboobobbodoooooobbobobbbuooooooobbobboboogd
goggobbbbboooooobobbbbbboouooobobbbboboo
gogoobbobbbodooooobobboodooooobobboboogad
gogon



goggobobbbbooooooobbbbbbououooooobbbbodgo
gogboboobbbooodooooobboobobbbuoooooooboboboogod
gogobobbobbouodoooooobboboboouooooobboboobbodao
OoOos3pccGhOUObbooooooobooobboooooosbeccOoooOonO
gogbboobobbuodoooooobbobbboouoooooobobooboouogd
gogobobbbbbouooooooobbobbboooooobbobbboogd
gbogooboobboobuooboooboobbobbooboobbon
oboobOOobo0oobOobooobOobbooboboobobooobobooosbecGOO
gogobbbbuodoooooobbbbbbuooooooobbobbbboogd
gogooobboobbbobbbbtbddooooooobobobboougd
gbbodbogobbboouobboobobobbooboobbuoobbo
gogobobbbbbodooooobbbbbouooooooobbobbbboadao
gogobbbbouodogooobboobbouoooooobbobboouogd
gooobbboboooooobbbbbbououooooobbbbooagd
gbogoobooboobbooboobobooboobbooboobbon
gbbodbboobogbooogobuoobbuodobboobboobbooboo
ggbbbuooogbbbuoooobbobuooouobbboooon

gogobobbobbboooooooobobbboooooooboboobboooa
goobbobbodooooobobbobbbouooooooobbobobbogd
gbbooobobobobudgboobbooboobboboboobooabbo
goggbboobbboooooobobbbbbboodoooooboobbogd
goobobbbbbodoooooobobbbbuoooooobbobboogd
gbogobooboobbuooboooboobbobobuoobobobbon
gogoboobbboooogooobbobbbodoooooobobboogd
gogobobbbbbodooooooobbbbboouooooboboboboboo
gogooobobbbobbildo20d00oooobboboobbobooooogd
gobobboobobbouoooooobboobobbbouoooooboboobobooo



goggobbbobbbbtougobuouooooooobbobobbboouagd
goobobooogooo

g20000bodboboobobobuobsbgooobobonooobD4
ggbobobooodn



20

HRERERERERN

gloogooogobbbbbbbdooooooobbbobbbodago
gboobbooboobobuoobboobooboobboobboobobon
gogboouoogooo

gob40b000bob21g0oooooboobooboboooboobog
gobbogobbog220b0goboooobbogoboooobboobobooa
gboodgboobobogboagz23buoboobougbobooboobaobo
gbogbgoboobobooboboboobo2400b0000b000DODO
gogbbobuogobobbbooogoobuoooobbouoooobboood

2.1 O0O0O0O0OOO0OO0O

0000000000000 DO00DbOO000o0oO00oDODbOOoOooOOooDODOoD
000o0000o000oooo0ooooooooo0oooooooooooOoooo
00000000000 DOO0DOO0DOO0DOO0D0DO0DO0DOO0ODO0DOO0ODO0ODO000On
O00000b00O00bbO0o0O0o0bOO00obOO00oDOoO0oooOoOobobOOooDO
0000000000000 0O000ooo0o0ooDo00oooooooDOooooo
00000000000 00000000000000 GLSL(OpenGL Shading
Language) 00000000000 ODODOOOO Render Buffer Object 0 0 RBOO



O0O00O00000000b00O0OOFrame Buffer Object 0O FBOO OO OO
oOorBOOOO0ODOOODOOODODOODOOOODOOODOOODOORBOOODOO
OrFBOOOODOOODOOOODOOOOFBOO RBOOOODODOOOODOOORBO
gogobobbbbbooooooobbbbbooooooobbobobboago
goon
RBOOOOOOODOOODOOODOOODODbOoObDOobObOooboDboooDbO
OobDO0obooobOobOoboobooooboooOobD 200 RBOOObOOOOO
ooo0O0ooooobo1oRBOOODOOOODOOODODODODODODOOO
OpenGLOODOODOOOOOOOOOODOODOODOODODODOOOOOODOO
OO0 Alpha00 0000D000D0O0OODOODOODOODOOO RGBADODODODOODO
OO0000O0ORGBOOODOOOODOOOAphaDOODOOOODODOOODDOOO
gppbgobogbdooooboboboboboooooobobobonoon
gogbbobuooggobobuoooobood

021:00000000000000O0

020 RBOOOOOOOOODOOOUOOOoOobooOoobooobbooboo e
ggbbobuoooobbbooooobbbuoooboo



g22.00000000000000000

22 QJ0oOoogouoobogon

00000 C++0 OpenGL[I7]0 OpenGLO DO OOODOOOOOODODOODO
0000 GLSLOOOO FKIR|OOODOOOGLSLOOOOOOoooooooo
000000 Vertex ShaderD OO0 VSOOODOOODOOOOOOOOOODOOO
O000D00O000000b0Ob0O0O0n0O Fragment ShaderD OO FSO OO O
ooooooboOorFSOoobobooog

Oob210000200RBOOOO0OOODO0OODOOODOOOOOOODOO
g20000000bobobbbbooobbobooob200000000000
goggobbbbbbbbtuodoodooooooboboobbobbbooagd
gogbobb20000bbbbbodoooooooobboobbbooogd
gobobogoblbbobooobbduoglggobbuooobbooobboo
gboog20b000bobobobi1oboboboobobooboob200
RBOOOODOODOODOOOOOO1OOORBOOODDOOODOODOODOD
AlphaO0O 00000000 O0DOOCOOD2000 RBOODOOOOODOOOOOO
gboboooooboobgobbobooooooobogoobooboboboonnn



OAlpha 0000000000 RBO0OO0O0OOOOOOOODDOD200 RBO
OO0D0o0oDOo0oooboboOApha0DO0D0OO0O0OD0O0OOOOOOOODOODOO
OO0000DO0O00O00O0OOdOO0Apha0D0O0OOCODOOODOOOODODOODOO
gooobooooboon

BICBRTICH DB FRDAIphafEZF LI T 5,
AlphaDIERN—HLGVERIEIEREHIE

FrI 7S DHEHEILIZRBO FS98—LERERELIRBO
AlphaDIE/A—HT SERIEF S5 —DEREHE

g23:000000

23 UOOooOn

rSOoooobooOooobooooobooooobooboo1ooobobooog
oorSsoboobooboobooboobobooboooobob400bO0on0n 8O
gboboobg2200b00b00bgb0dboobobobobobobooon
gbbepfdbdbobobuoboooooobobobobbobobooon
gbogbobobooobooboobobobobobboboboboobobon
ggbobuoogoboboooooobooo



= B | 470z |49z
@% @; LB | | VFEFER

ks vz | |40z | #7952
B FEE | | orEE | | orER

5 ooz | |#95x
B | |/ ER| | SrER

[E] Iy
A i

02400000000

gbogbbobboobogbooggbuogbooboobboobboobog
goobooooobobooooboboooobobbobooooboo200000 RGB
000000000000 HSVOO [@UOoO0000o00o0o0oooooooooo
goobobbobbouooooobbbobbooooooobbobbboodad
ggbboobooobbbooooboo

gooooboobbooboooboobbo PpO0DDbO0ObDbDOODbOOO
oobo prPO00C0C0CRKROOOOOOOOOGLSLOOOODODOOOOOCOOOOO
1000000000000 000000000 OOO7EOD00OO0OO

00000000000 vVOoOooo eEmooooo

V =mat] P, P, 5,0 (2.1)

O0SO00000 (200000

max] P, Py, B,0— mill P, P, B0
max] P, Py, P, ‘

S = (2.2)

24 O0OO0O0O0OOOOO

gbboooboobboobobboobboobboobbobboobbo
O000bD0obo0ooooboboboooobD 2300 RBOODODOODOODOODOO

10



goboooooboRGBOODOOOOOOODODOOOODODODOOOODOOODO
goooboobobobobboobuoobooboobooboopP O0UDbOO
goooboooooooooon p00dopO0000O0O0OCOOOOO0O0
go/70bogoobobooboboobobuooboboboo RO00O0
goobooboooboboobboobooboborIbgoboooboboob 1o
goggobbobboboogooobbbobbboouoooobbobobbbogd
gboobgoboobooboobod

00000000 RGBOODODOODOODODODODOODOODOODDODOOD
ORGBOOOOOOOOOOOODOOODLDOOOOOODLOOODOOODOODO
RGBOOODOODODOOODOOODODOODOOOOODOOD23000000000
gogbboobbodoooooobobbobbouooooooobboboobbogd
ggbobbbbodouoooobbbbbboouoooobobbbobbodao
goggobbbobbudoooobobobbboouoooooboboobbood
gogobbbbodooooobbbobbbuouooooobbobboogd
gogno

11



1 3 0

HRERERERE

gbobogg2bouggbbuoobboodobbuooobooobbooobon
gboobobobobboboobuoobgsgEngoon

0310000000

OS Windows8
CPU | Intel(R) Core(TM) i7-3632QM CPU @ 2.20GHz
GPU Intel(R) HD Graphics 4000

3.1 ODOOoOooooon

ggobbbbbooooooobbbbbouooooobobbbboodad
g odoobboooobbooogE=oooo

12



g3lngobboooobbobouooon

Usd2zggbbbuooobbbooodn

goggobbbbbbbduooooooobbbbobuodgooooaoooao
goobobbobobbodgooooobobobobouooooobobobboogd
goggobobbobbbouooooobbobobbbouooooobbobboboogd
gbogoobgoobbooboobbooobooboobboboboobbon
gogboboboogoobobodao

13



gg3buggobbooogbbobouoobobbuoooobboooobon
gobbobuoooobbbooooobobbooobobboooonooboboood

03300000

Up2a0dbabigagbooobooboobooog

034:00000 03500000

o00O00oOos3spcGOO0OODO0DOOobOOobOOoooooDobOoboooooogoon
gbbodboobbdodboobbubog@muubbuodboonobuooboo
gbooobooboobbooboobbooboobboooboobbon
gobboobogobbobooooboo

14



g3e6doboooogn

googbooooooboboboooo4bobobooboobooboobobo
gbogooobogobobilebobboobi1bboboobobobbobon
gbobobodoboooobobosmbdobobobobuobooboooon
gbobboobuoosgRuboogobuooboobobuooboooboobbo
0000000000000000000000000x2=9,P =0.0026 < .05
gobbobogobboboooobboogd

15



03.7-00b000b00boobo 38 u00bouogouooog

g200000000000002000000000000000000 B3
gogbbbooobobboogobbbuoeEmugaoooooogbooobood
0000000000000000 x*=4,P=0.0026<.0000000000
ggobobooooooo

039 0b0b0b000aobobodad g3io:booggoooog

g3gobbbuoggobbboooobobbbuoogobbbgEmooad

16



ggbbbuooobbbboooosm@ubbougooboboooobbobon
000000000000000000000 x%2=12.254,P =0.0046 < .0500
ggbbobuoooobobooooobooo

0311:0000gboboooggn g3l2000000oood

4000000002000 0b000b00boboobbuoBeEm@uoog
gogbobboooobbboodsg@m@uiuoobuoooboobooooooboboo
000000000000000000000 x?2=16,P =0.00063 <.05000
ggbbobooobbbooooboo

17



0313: 0000000000000 0314:000000o0ood

gogobbboobobbbobbbbtboooooooobboboobbbooagd
gogbbbuoooobbbooodobobbbooobbboooob

gogoobobboobbbboobbbbodddooooobbooboboaod
gogobbbobbbouodooooobbobbbouooooobbobboboodad
gboogboobooboobon

3.2 OOOOOOOOOO

godoodoodooooooooooooo s1uoouoooooo
gobobuobobgouoboboboboboboboboboboboooo
goobobbobbouodooooobboobboouooooobbobbboogd
gogobobbbbbouooooobbbbbbuooooobobbbobbodad
000000000000 OFrame Per SecondD OO FPSOOODODOODODOO
oorpSO001I00000O0O00ODOOODOOO0ODOOODOOODOODOODO
gobos3bcGcOOoOooogoeorpSODDOODOOOODOONO 60FPSO 1000
O0O0bD10000 FPSO 100000 FPSOOODOODODODODODOOO

18



100dgubbbugobobbbouosgEaboan

0 3.2: FPS
gooooood FPS
10 86.9fps
100 81.3fps

Oo0oOobo1ooobooooooo sirPSO00OOODOODOD 60FPSODO
Oo0rpSOD0000O00O0O00OOOODOOODOOOOOODOO3DCGOHOOO
gogbobobooggoobodgo

19



1 4 [

HREpN

OoopoooobooOooobosbeccUOoboooooooooooobooooDoon
gogoobbobbbodooooobbobbbbouooooooobobobobbood
gbbdboodboobobuooboobobuoobobobobboobbobo
gogoobbbiooooooobbbobibdooooooobbobobbooogad
gobbobbbouodoooooobbobbbouoooooobobobboago
gogobobbbbbobbbobobbotbouodoogooobbbbbbbbbbod
gogobbobbouodooooobobobbbodoouoooobobboogd
gogbobobooogoboo

gbooboboobbooobuoobboobobobobuoobuooboobobo
gooobbobobboogooobobbobbuoooooooobbooboboogd
ggbbobuoooobbbuoooobbbuoooobobogao

goobooboobobobobooboobbobboboboobooobbo
goobobbobobboodogooobbbobbouooooooobboboobooo
gbobobdboobbodbobooobbboobuoobboobuoobboo
gogobobbobbboodooooobbooboouooooobbobbboogad
gogbooodg

gbooboboobooboboobuoobbooboobbooboobobo
gbogbobobobooboobboboboobbobbobbooboobad

20



gboobodboboooboboooboobobobooNPRODODOOOO
gdddooogoooooobobobboboooooooooooaoooogd
gogbbobuooobbboooobbbooobbbooooboboboood

21



L] [

gogobobbobbobooooogobbobbbodooooobbbboogo
gboboobbooobboobbooboobboobooobooboon
gogobbobobbbotboggooooobobobobobbbobbbooagd
gobooo

22



1]

(6]

HRERERE

Miln Magdics, Catherine Sauvaget, Rubn J. Garca, and Mateu Sbert. Post-
processing npr effects for video games. VRCAI 18 Proceedings of the 12th
ACM SIGGRAPH International Conference on Virtual-Reality Continuum

and Its Applications in Industry, 2013.

Stphane Grabli, Emmanuel Turquin, Frdo Durand, and Franois X. Sillion.
Programmable rendering of line drawing from 3d scenes. ACM Transactions

on Graphics (TOG) Volume 29 Issue 2, March 2010 Article No. 18, 2010.

Martin Constable. Artist-led suggestions towards an approach in content
aware 3d non-photorealistic rendering. ACCV’10 Proceedings of the 2010
international conference on Computer vision - Volume part II Pages 142-151,

2010.

OoO0bO.000b0obg22dbobogooobobo.ocboboboo oo
oo, 2013.

0000, 0000000000, OLM TECHNICAL NOTE-
OLMNOTE2004-001 August31, 2004, 2004.

OO0oO0bobooooOo.0booo0bO xrd -sign-, 2014.

23



[7]

[10]

[11]

[12]

[13]

[14]

[15]

[18]

[19]

0000000000000000000. Gravity daze/00000:000

Ooobooobooobooobooboob, 2012.
OOb0.0003dboboooooogoogn, 2009. O00: 2015-02-06.

0000.0000003deg0000000000000000000O00
000.00000000 Vol.10, No.4, pp. 251-262, 2011.

O00. 3degOD0O0O0O0DOO0OO0OOOO0ODOODODOODDOO. DOODODO
gboooogg 206000000, 2006.

O0O0. 3degUDO0O0O0DOO0OO0OOO0ODOODODOODOOOD. OODO
gboboobuoodgob 2011000000, 2011,

gboob.0ooubogbo.oobobobobbbooboobuogbagyd

DoOob. 0000000000, 2002.

OO00. 3deg0 000000 DO0ODOODODODODODODODOOO
gb.0o00odobbooogg 207ooggon, 2007.

O0O000O00oDoOo0oobOoOoMBS. OOooOoOoDo, 2014.

0O0o0,00000,0000,0000,000,0000. 00000

gboodg2012. o00ooooooggooon, 2012.
goooo.odo:0bbooooobob -0bbboodgo-, 2013,

Mark Segal and Kurt Akeley. OpenGL4.0000000000000. 00O
00000000, 273p 295p, 2010.

O0000. Fine Kernel Project. http://tktoolkit.sourceforge.jp/. O O: 2015-

02-06.

ISHIHARA WATARU. HsvO O . OO : 2015-02-06.

24



200 00000000 0O00. 0000000000000, 2013.00: 2015-02-06.

25



	第1章 はじめに
	第2章 本研究の手法
	2.1 マルチレンダーパス
	2.2 キャラクターの位置の判別
	2.3 輪郭部分の判別
	2.4 輪郭線の色情報変更

	第3章 検証と評価
	3.1 本研究の効果の検証
	3.2 リアルタイム性の検証

	第4章 まとめ
	  謝辞
	  参考文献

