002300

oooooooboooon

oooon

HEN
Jodbogboogodbogbogbdd

bbb odoodgboogon

o0 Jooooogon

L] [ U0 0o
000 o0 dododo ogod oo




godd

gogbbogbouooobooobbuoobbuooobboobbuoouobbooboboo
goboooobooooboooobooobooobooooooooboonoooooooo
gobooboooboooboboooboboooboboobobooobboobbooobboo
gobogobuoobuoobobooobuoooboooboooobuooobooooboo
ggbooooboobooooboboooboooobboooobbooboboooobboooonoo
goboogooboooboooboboobboobobooobuooobuoooboooboo
gogboogobooobbodabbuoobooobboooobooobbooboboo
goooobooooooooo
gooboooboobobooobooobooobbooobooobboobboooobo
gogbobogobuodgbboobbooobuoooboobobuooobuooboboobboo
goboboobbooobbobobooooboboooboooobbuoooobooooobooo
gobooboooboboobooobooboobbooboobboobooobo



NN

L1 00000 ... ..
111 0O0OO0O0O0OO00000000000000]. ... ... ...
12 0OO0O00O0O000O0000000000]. ... ... .. ..
113 0000000000000 0000000000000d] ... ..

L2 000000 ... ...,

1.3 00000 ... ..

14 0OO0OOO] .. ...

W wWw wN Pk PP

020 oooOl
1 000000000000 000000] « v v,
22 DDOO0OO0D0O000000000] .+ v v v vt
23 000000000 O000000000] ...

[ I 62 [N SN SN

030 oooooooog]

Bl 000000000000 0000]. oo v et
Bl1l 000000 . . ...
Bl2 0000000 .. . ot

B2 O OOON. oo oo e e e
[B.21 0000 ... ..
[B.22 0000 ... ..
3.23 OO . . o o

B3 0OO0OOO0O0OO00] ... oot teeddr 11
331 00000000 . . oo s 11
B32 0000000000000 00] .+« v v v v e e 12

040 00O 15
M1 00001 ... . 15
M2 0O000000]. .. ... 15
M3 0O000000]. .. .. 16

431 0000000 . .. . oot 16
4.32 000]. ... . 23

©O© ©O© 00 00 N N N N




433 0OO0OOO0OO] . ... .. .

gs50 0o

.1 0000000000000 .. .. .o,

5.1.1 00000000000000] + .+« v v v v e et ee e e e

a2 DOOOOOOOO0OOO]. . ... .. .

5.2 oooooO]

Ceo 00O
ool

O
E OJ

30
30
32
33
33

34

35

36



[]

] O
1 000000000000 O0000000000O000). .. ......... 2
2.1 Sumi-Nagashi. . . . . . . . . . 5
CZZ TOBIUSh. . . . . o oo 6
Bl 000DODOOOOOOOOO] .. .., 8
B2 DODOOOOOOOOOOOOOOOOOO]. v oo 9
B3 0DOODOOO00O000OOOOOO0O0O0OOOOO) ... .o, 10
B4 DOOOOOO0O0O0O0ODOOOOOO0O0O0O0OOOOO]. . ... ... .... 10
B5 00000000000 OOOf ... ..o 12
B6 0D0DDDOOOOOOOOOOO] ... oo 12
3.7 D0OODO0OODOOOO0OO0OOOOOO@OOOOO)............. 13
B8 DODOODODOOOODODODOOOOOOOD (@MOOooog)........ 14
M1l 0000000000000« . o oo s, 16
M2 00000000 . o o oo e s s s s 17
M3 0000000000000« . o oo v 18
b4 0OODOOO0OO0O0O0O0O000200] « v v oo 19
M5 OOOOO] .. 19
46 DOODDOOOO0OO0O0O0ODOOOOOO0O0OOOOOOOOOOOO]....... 20
47 DOOOOOOOOO0OOOO000O0O000O000000000000000]
OOal...... ... 20
M8 000000000 « v v oo e e s s, 21
4.9 0OO00O0O ... oo 21
K100000000000000000]. .. ... ... 22
11 000000000000000] .+ .. oo 22
M120000000000000]. « « « v oo et e s 27
M1300000000000000] .+« v v oo 28
M140000000000000]. .« . . oo s 29
b1 0O0DO0OO0O0DO0O0O0O0OO0O0O00000] .+ .. ... 30
2 DOOOOOOO0O00OOOO00O0O0O0000OOOOO). . . .......... 31




010 OO0

11 O0ODOOO

111 DOoOO0OO0OO0ooOOooOOobooooogo

0000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
000000 Paintdf0 SARO Pixi@O0 OO0 00000
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 00000000000000000000
0000000000000000000002000000000000000000
0000000000000 0000000000000000000000000000
D0000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
D0000000000000000000000000000000000000000
000000000000000000000000000000
0000000000000000000000000000000000000000
D0000000000000000000000000000000000000000
0000000000000000000000000000000

112 J00O0O0bOOooObOOooboOooooboon

ubobooobooobooobooobooobbooboobooobboobobooooboon
goboogooboooboooboooboooboooboooobooobbooobooo
gboobogoboooooooooboboboboooooboobobobobooobooooob
goboobooobobooboboobooboboobobooboobooooobobooobooboobobooo
gooog

!Corel Painter (URL http://www.corel.com/ )
2Easy Paint Tool SAI (URL http://www.systemax.jp/ja/sai/ )
3pixia (URL : http://www.pixia.jp/ )



uboboooobooboboobobooobooobooooboooobobooboobooooo
goboooboooboooboooboooboooboooboooboooboo
goboobogboooboobobgooooobboboboobooboobobobooooon
gobobooboboooboboobobuoooboooboboobobobooboooboboobobooo
gobodbooobooooboobbooboobboobooobo

113 U0b0Ooobooboboboboooboobooboobo

0000000oUoo0oo0oo0ooolI2000000000000000oU0oUoOO
gobooooobobooooobooobobooboboboboobooboobooooon
00000000000 @I oO0000000000000D00N00N0o00o0oooo
gooog

753
EEEFIET HREIEIE
e
s - P 3 1 — N

BRI AR R R HWET 2T 9 A F v DER
[ #m & * # AN
[179AF¢ G| 1386 | 1402 | 1445 | 1450 | 2418
o#5- 8l Bz (F5uRA0BREER | 290
[1Z0fh & o
R e e .
OvmrbIyy & a IR T2 3R (D =[
CIFPIZY & AE: 99 k%éy r__l%; ﬂﬁ/i@uﬂ_ﬂz
@i5Ne & EFE: 100%
[ITIAFCOIREE G|

El ) 1000%

0

Ul1g0doooooooooobooooooooogono

ooobooobooobooboboobobooboboooobooobooobooooon
gbobogobooboooooooboboboboboooboooobobobooobooooob
goboooobooobobooobbooobooobboobooooboobooboonoobooo
gobooboooobooo

gbobobobooboooboooobooboboboboooooboobobobobooboon
000000@dl0o0o00000o000oo0o00Uoo000Doo0ooUoooooo
goboooobuoobobooobooboboooboooobooobooooboooboon
gboobogbooooobooboboobooboooboooboobobobooboooooooooD
gobodoboooboboobooooboooboo

goobogoobooobooobooobooobooobooobooobooooo
gboobogbooooobooboobobobobooooobooobobobooboobooooon



goboobooobboooboooboooobooboan

12 OJOO0OODOO

oobooooboooboobbooobooboboooboooobooobooooon
goobooooboobobooooobobgooooooboboooooooobobobooboog
goboooobooobooobooobooobooooboooobuoooobooooobooo
oog

13 0O0O0od

gooobooooboboboobobooooboboooooD *obo"booboobooon
gogbooogobuoobuoooboobobuooboboobobooobuoobobooaooboo
goboooboboobobooooboooobboobbooobobooboboooobooon
goboooobooobooobooobooobbooobooobuooboboooboo
gobooobooobuooobuooobuooobooobooobobuooboboaooboo
gobooboooboboooooon

14 OD0ODOOOO

OO00O0O0DOO0O0DOe0DDOUDDUDOUD20000DDOU0DDOODOODOO 30
gbobogoboooobooboboooooboobobobooboooboboboooon
goobobooboboooboboobobooobooooooobobooboboobobooon
gobbo4000000b0boboboooboboboboo sgooboboboDooooD
oobooooobooooboboobbotbebbOoOobbOOnO



020 0000

uobooooboooobooobooooboooboooobooobbooboboooon
goobobobooooboooboobobobooobobooboboboDoboooobo 30ob
goboooboogad

21 DO0O0O0obDbOoOoobboooboon

Vandorer0 00 OO0 [[00000000000000O0O0O00O0000O0OOOOOO
00000000000000000000000000000000000000000
000000000000000000000000000000000000000000
O00O0O00O0OFTIROODOO0OOOOOO0O00O0O0OOOO0O000O00O0O0O000000CO
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
0000 Thermo Paintef] 1000 0000000000000 00O0O00O00O0O000O0O
000000000000000000000000000000000000000000
000000000000000000000OHomofd 000 EyeDrawBl0000000
000000000000000000000000000000Haradad O Voicedrawf]
00000000000000000000000000000000000000000
Doooooooooooo0¥o0o0000000000000000000000000
00000000000000000000000000000000000000. Kamp
000000000000000000000000000000/00000000000
0000000000000000 [EOChend 000000000 [EOO0O0O0O0O0OOCO
00000000000000000000000000000000000000000
0000000000, Horaceld O Body-Brushf] 0 000 000000000000000
00000000000000000000000000000000000000 300
00000000000000000000000000000000000000000
0000000000000

0000000000000000000000000000000000000000
[EE 0000000000000 000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000

lcatD “a"Olaw 0 “aw”O feetd “ee” 00 O



22 0000O0ODOOODOOOOOOO

O 2.1: Sumi-Nagashi

000000 Sequential Graphidg D 0000000000000 0DOCOO0O0O00O0OOO
0000000000 00000000000000000000000000000000
00000000000 0000000000000000000000000 Yoshidad OO
00000000000000“000’00000000000000000000000
0EO00C00000000000000000000000000000000000C0
000000’ 00000000000000000000000000 Proactive Desk0]
0000000000000 0000 (0P)000000000000000 DAB[L] O
GregoryD 0OC [ 0000000000000 PHANToM2O OO OOOOOOOOO
00000000000000000000000000000000000000000
oooO

O000000000000000000000000000000000000000
000000000000000000000000000000 [@AACc00000
0000000000 0000000000000000000000000000000
0000000000000 0000000000

23 0D000O0ODOOOO0bObOOoOoOobOoOoOon

Lee0 13 0000000000000 0ODOOOO0OODDOODOOOOODODOODOOO
OO00OCOCOODOODO0O0OO00ORyokaiDOOO /OBrush4 O OO0O0O0O0OooooooonQ
goooooooboobogooob *obo"boboboobooboboooooDoboD

2Sensable PHANTOM (URL http://www.sensable.com/haptic-phantom-desktop.htm )



O 2.2:1/0 Brush

(0230000000000 RollCanvaslf| 0 0 0000000000000 O0OOOOO
gbobogbogoooobooboboboboboooobooobobobobooobooooob
gobooboooboboooooan
/OBrushOODODODDODOOOODODODOOO0DOD0DOD0ODOOO0O00000D0O0OOooOoDoOoOoOOD
oooobooO0OUdlLeebO0doooOOO0obOOO0OO0ODOOOOODDOOOOODOOOO
O00000ORolCanvad] D OO OO0OO0ODOODOOOODODODOD zz,yd 20000000
gobb0000000b000bbOOoo0bOooobo



030 O0oooouood

uboobooboobooboobobbobboobooboobooboooboooong
goboooobooobooobooobbooobboobooobboobboobobo
gbobodbooobuogbooobooboobobooboobbuoaoboo

31 DOOoOoobobuoooboboooon

uboboooobooobobooboboooboooobooooooooboboooboooooon
gobooooboooboooboooboooboooboooboooboooDboo
godgbbuooobooobboobobuooobboobbuoobobuobobooooboo
000000000000 0000 [1gI70000c0o000 @IA0oooooo [1I7ooo
00000 [Agoooooooo@guuoooooog

uboboobobobouooboobooboobobooboboboobbooboaoo
oooo0o0o0 2000000000000 DOOOobOO00DOOobDbOOOobOOoO

311 0bOooood

000000 drpping)D0000CO0O0O0COOO0OOOOOOOCOOODOOOOODO
goboooobooooboboooboooboooobooobooooboooooooooo
O0BI@uuo0iU000l0i00D00000000000o00o0Do0UoUoooooUD
gboboboboboboboboooo

0000000000000 000000000 Jackson Pollocid0 O O 0O 00O O OPollock
0000000000000 00000D@DODOO0ODO000O0)000DDODOODO0O0
gobogobouooobuooboboooboooboooboooobooobooooboo
goobooobooooooo

312 OOO0OOOOO

OO0DO0OO0O0O0 (spatteringd D00 O0O0OODOOCOCOOOOOO0OOOODODOOLOO
gobooooboooobooobooobooobooobooooboobooboooobooo
goboooboooboooboooboooboooboooboooboooboo
00000000000 RIMP)D0DIDNDND0NUNDNDND0NUDNDNDNNDNO0DNDNDNDOOND



ogoboogoobooooooobooboboboooooobooboobooboooooboooobooD
00000000000 000000000000000000000000000000
gboboboboboboboboboobooboobo

(000000 (y0oooooo

0310000000D000o0ooo

3.2 0DO0O0O

000000000000 000000000000BIA00BI20000000000
0000000000000 00000000000000000000000000

3.21 O00OOO

000 5ecmd15cn30cmi 00000000000 O0CCCOOODOODOOOO00000O0
goboobogoooooooboobobooboooboboboooobooboboobooooon
gooboboboooooboobobooooooooboobobobobnobooobooo
gbobobobobobo

gboobobobobobob

o 0

- 000000000000 (12mhoo @
- 000000000000 (12mhooO0 2

e OO OOODO

lJooD000 0000000000000 O0oOOn
0O URL:http://flower77777.blog95.fc2.com/blog-entry-46.html
2URL:http://www.craypas.com/products/lineup/detail/36.php

8



- 0000 (0000000000000000000000)
- 00150 (O0000000o0)
- 00000000000 (@O000000000)

e IODOODO

- 0000000000 0000000 S120B4000 ooB

322 0000

gboogobooooooobobooooboobobooboooooobOoboobogoon
0000000000000000000000000000000RB200000000
00000000000000000000000000B30 0000000 0D0O0O00OD
0000000000000 0000000ooB40000

hem 1Hhem 30cm

03200000000000DO0O00DO0O0ODOO

3.23 OO

BZ20000000000000000000000000000O00DO0ODOUO0O0O0
obobobobobooboobooo

SURL:http://www.e-maruman.co.jp/products/sketchbook/zuan _book/

9



hem 1bem 30cm

0330000000000000000000O0ODOO

hem 1hem

03400000000000C0C0O00000O0DODOOLOO

10



gooooo

e 1320000000000 D0OUDDOODODODOOUODODOOODODOOO
gbobooooboobooboooobooooooooooooooooooooooo

e 1B300000D0UDOIDUDOUDODOUDODOOUDUODODODODUODOO
oboobooooobooooooog

e 1330 000000DU0D0ODOIDOODODDDODODOUODDODODODODODOO

e J00000ODDOODO0O00U0UOODUDODODODODDD ((000)000O00OODDODO
ooooooooooooooOod (,yODOO)OOO0OOOOOOOOD

gopbogoo

e 1340000000000 D0OUDOODOUOODDOOUOODDOUOODDDOOOOOO
gbooboobooboobboobooboooboobooonbo

e 134000000000 UO0OODDOOUOOOODOO

e HUODDOODLUDLOODLODLDLODLOODLOOLODLOLOUOODLObLDObLOLOObLOn
uboboobooobooooood

e 00000 O0DODOOUDODODOOOUODDODOOOOD (r,wOOD)ODDOOOODOO
000o000ooooDpooD ((0D0D)0DDoDOOoooOOo0Ooo

33 D0OO0Oooooboon

00000B200000000000000000000000UO0O0O0O0O0OOOO
gobobogoogoobooobobobgoobooobooboboobooooobobobooooon
goboobooobbooboooboooobooboan

331 DDhOoOOoooOd

goboobooobooobooogobooboobooboobbooobooobooboogo
ooboogooooooboobobobooooooboobobobooooooooooD
gooooooboboboboooboboobobooooooboooboboooobooD
gobobobobobobobobobooboboobobobooboobbboboboooo

11



gooooo

gboboboooooooobooboboboboobooboooboboboboobon
goboooobooobooobboooboooboobboobobuoobobooobooboo
000000000000000000000000RB30000

4

o R =K I RizK

O35 0000000bD000o0o

gopboooo

O0000000000000000000000000000000000000000
000000000000 00000000000000000000000000000
00000000000000000BAa0000

[ -

s RN Erb R

U3e6eibdboonoooonoonogonDg

332 JDbOoOOoobooooooobooob

ubbogobuooobooobooobooobooobooobboobooooboo
goboooobooobooobogoboooboooooooboonoooooobooo
gboboboboboobooboooooooooog

12



gooooo

gboboboboboooooooboboboboooboooboboboboobon
gbobooooboboboboobobooobbooboboooobobobbobbo
goboooobooooboooboooboooobooooooobooooooooboo
000000000000000000000000D000000DO00O00D0000 B4
goon

goooaoo

ubooobooooobobobobbobobooooboboboboobooooooon
gobooobooooboooboooobooboboboobooboooboobooboobob
goboobooobobooooooboo

gobooobooobooboboobobooobbooobooobooobooooo
gbobogoboboooobooboboobooooooobooobobobobooobooooon
gboooooboobobobboboboobobobobobobonooooboboo
00000000000000000000000B80000

4
4

BEOFSIAEN FEnmsAFEN

\ 4 \ 4

16 D HEH A3 B LY 181 D FEH VA LY
(a)DIZI[I[I[I[I[I[I[I[I[ID (b)DDDDDDDDDDDD

037:0000000000DOCOOO0O0@OoOooon)

13



Vol

BEBELS/NS BEHmENKEN

\ 4 \ 4

»

HE D #ER £ By HEOHBE L LN S
(000000000000 (b)000000000000

038 000000ooopooooo0oggooo@ooooon)

14



040 OO0

ooboooobooobooobooobooboboobooboooboooboooooon
gooooo

41 O0O0O0O

ocobooobooooooooooob 2000b0o0obOobOoooboOobDboO 20000
gboboboobobooboobooobooooooon

gobooaoo

000000000000000O00Ssd Windows? ProfessionalCPUO Intel Core i7 2820QM
2.30GHzO O ODOIDE O Visual Studio 2011 00000000000 C++1 0 00O O Kinect
ooofp0ooD0o00D00D00000000000000O0 Prime Sensod O OpeaniZI
oooooo

goo

0000000000 000Sd Windows Vista Home BasicCPUD Intel Core2 Quad 2.50GHz
OOO0OO0IDEO Visual Studio201 0000000 O00D0O0C++0000000D0O0O0DO0O
openFrameworRg 000 OO

42 0O0O0O0O0OODOO

0000000000000000000000@l00000000000000000
0000000000000 00000D0D0000000000nononooooooooo
0000000000000000o0o0oooDoooDooo0o0DDDD0DDNooooon O
420000

Kinect for Xbox 360 (URL :http://www.xbox.com/ja-JP/kinect )
20penNI. PrimeSense Sensor Module (URittp://www.openni.org/ )
SopenFrameworks (URLhttp://www.openframeworks.cc/ )

15



ooooooDOoOobooo0nD Wacomd ODOOOOOOO CintiquWX@DDDDDDD
OO0 RGBODOUOOOOOOOOOO Microsoftd O KinectD 000 OO OOKinectd OO
goooooboboooooboboboboboobobobooboobooooboo
gooooo

____________

Kinecttz >4

R
/

/
/
o/
-4
/

P
o
/

s/(

/
<o
s==7
/
/
//
/ //
/
/
/
/
/
/
/
v

—
/
7
/
7
/

-
-

P

~
~
~
- - - -

.-

B I e
-

—S e e e e e

~ -

(B E AT

041.0000000D0D00ODO

43 0O0O0OO0O0OODOO

oo0ooOoO00oOo0o0ooo0OoooOoOobOoOo0U0DbbD 2000000 DOoOODOOO
0000000000000 @d3000000000000000000

431 0000000

ocoooOobOo0obOOoOoooO0ooOobOOoU0bo 30b0oboboOobboobboOoboboOoDo
gooooogobooobobobooooobobobooooobUobooonoooooD 20
gogboogobouooobooobuoobobuooobooobooobobuoobboooboo
goboooboooobooooo

“Wacom Cintiq 12WX (URL http://iwacom.jp/jp/products/cintig/cintiq12/ )

16



04200000000

gboobobooooon

00000000000 RGBOOODOO DepthD OO0 M40 000 UOKInectD 00O
0000000 DepthD 0000000000 DODOOOO00ODDODOOOOOODOODOOO
gobouodgbbuoobboobbuooobuoobboobobuooobuooobooooboo
000000000000000000(@Cduouoouoooooooooouooo
0000000000000000 (0 @d4E@Uo0000000N0U (CE4b)ooooo
gbobodgboobboobooobbooobuooboaobbodo

gooobgo

gboboopobooooboboboobooboobobooboboooboooboobooobon
oooboooobooooobooooobobooooobboooboOogoDoOpenNIOd
O0000O00OO0O0OOONITECOOODDOODOOOODDOOOOO(CMOOODODDOO
oo0o00O0) 0000000000000 00000000000000000o0oo0OO0o0
gbobooboooboobobooooboboooooobooboboobobooboon
goboobooobbooobooobooobooboobbooboonboo

oooboboooobogooo “obobb"boboooooboboboboooooooboboon
oob0ooooooooobooobobboooobbooobobboOo0oDoOgXnvYWaveDetector

17



: SNRED e Y
(E%g_& ] ) ( FOUERH ) :

( SRITIFH AR

XFF|IZZ

Viay g

REEIED ‘ .
(= )

HEICLTHR

(?ﬁ@?ﬁiﬁd)?&%)
INT A —BFHE,
HIE

043 000000000000C0

18




(a) RGBO O (b) Deptho O

044:00000000000000O0O 200

(a) RGBO O (b) DepthCl O

04500000

19



goboooobooooboooboooboooboooooooobuoooooooobooo
OOpenNIDOOOOODODOOOOOOpenNIDODOOOOODODOOOOODOOOOOODOO
0de000000000000000000000000O0
ubobooooboooobboobboobooboooboboobooboobbooboboooo
gobooboooboobooobooboobbooboonoba

=)

= - = FHINBEFOITIYEXF VTN
HASIZEM > TEEES B
7 > ’ B SN D

046:000000000C00000DOOOOO0O0ODOODOOOOO

ooooooDbOoOoooOo30boooood

goobobooboobooboobuobooooboboboboboo 3bbobDoobUob o
gogboogobuogbboobboobobuooboboobobooobuoobobooooboo
0000000000000000000000000000000000000 (0 ER0
gbobobobobo3ogoooooooooooooog

Kinecttz >4

y

TERXTLY b

U4 70000000oooogoooobogoooobgooboobobobobobobobobob

1. 00000o0oon
00480 00000000000000000 ROODDODODODDO ADODOOD
U0 RO00000000 pO0000O0OO0OOCOOO0OOO0O0O POOOOAROO

20



POPRO0000000 vy OOOOOOOOO0O0OO0ODOODOO0D0O00000 nO0w
0vwO0O000000000o00 (04390

+ P,

048000000000

2. 00000
01000000000000000000000000000 HOOO (0490

04900000

3.0000000000000000
00000 PO02000000 HOOOOOOOOOOOO AOO0OO0OOOOCOCO
0000000000000000 :00000000000P0O0 HOOOOOO
0000000 7000 (0 EI00

4. 0000000O00DOO0ODOOO
0v»O0OOOUOODODOD0DO0ORODODODOO H/OODODODOOOOO300UOOo IoO0 H
000000000000 AMOOOODU0D0O0000000000000o0o00oooo
000000 20000000 (0@FII@UUO0000»0000000000PR0O
0000 H"OOO0DO0ODO0OH'"OD I000 A" 0000000000000 O0O0O0O0OOD
00000000000 y0000000 (QUEIIb)O 00 02,y00000000O0O
gboboooobooooboooooboobooooboobooboboobooboboobobooooo

21



0 410.0000000000000000

(0000000000 00000

() 00D0D0DD00000 yOOOOO

0411:000000000000000

22



goooooo

gbobobooboooboooooboboboboboooboooboboboboobon
Oo0ooOoOOO000000O0 20000000000 TCP/IPOOOOO0OO00OOOOOOO
gobooooboooboobbooobooboboobobooooboonoooooobooo
ggoboboooooooooooboooooboobooboobooboobooboob
goboooobuoooboobobooobooobbooooobobuoobboaoboobooo
gobooooboooboooboooboooboooboooobooboboooobooo
ooboooooooboooboboooboobboooboodesmsed] DO OOOOOODO

432 00O0O

gbooboobbobobooobobobobooooboooobobobooooobooon
gbobooooobooboboooobobobobobooobobobobooboob
gobooobouooobooobooobooobboobobooobuooobooooobooo
gobooobooooooo

goooaoo

O00000000O0ODO00O0O0 TCP/IPOOOO0O0O0000000ODOOODOODODODODODO
gobogooouoooboboooobooooooooooooboooooboooon
000000000000 b oo oooooooooooon
0 openFrameworks O 0 OO0 000 ofxNetwork DO OO OO OO OOOOOODOOOODO
goboooooooooobooobouooob oo oo ooooooon
oooogao

goooooo

00000000000000000000000000000000000000000
000000000000000000000000000000000000BZ2000
00000000000000000000000000000000000000000
o@oooo

000000000 30000 (@000 65msed 000)0000000 3000000
00000000 ((@QO00 ,00000)0000000 (@000 200 #,y00000
0)000000:ly000000000000000000000000000O0O0000
00000000000000000 (2,y)00000000000000000O000O0
01280x 7800 000000000000 DOOO0 xy00000 1280078000000 0
0000000D000D000D00000D00 (¢,y)000000000000D0000O0DO0

23



O00000oO000o0o0oooooooo0ooO0o0ooo0oo0ooon kg, 000000
pDOooon

hgpy 000000000000O00DOO0DOO0DOOOOOO@MOOO0 D DOOOOOOOO
gooo)yopooooooOoOoOOoUUOUOUUoOoOoOoDDODOODOOOCOOOOOOOO
0@DO0D hgpy000D0O0DODODODODOODOO)DO0O0O0OO0OO0OO0OOOOO
0000000000000 00O000C00O0000OOO00OO0D0O00oOooOoOO (OO
0:00)- (000000 00)000000000D0000O0O0O0O0OODOOOOOO0O
goboobooobooboooboobooon

Algorithm1 0000000
harp=000000000 00000
D<«<00000ooooooon
if hgirp > 00 1then

if D< 00O 2then
ogogogad
end if
elseifd0 3 < hgipy < OO 4then
if D> 00 5then
gooooon
end if
end if

g

gboobooboooooboboooboboboboooboobobobobooooon
gbobgooboooboooobobobobooboooobobobooboboobooooob
ubobooboooboboobooobooboon

000000 OOO0oOoOoOoOooOOooOOoO300O0UObODOO00O(r,y)ODOOOCODOO
goooooooboooooooobooboobooooooooboooboooboi1boobogo
gbobogoooooooboboboooobobobooooboboboboooboob
gobooooboooboooboooboooboooboooobuoobooboooobooo
goboooobooobooobogobooobooboboooboonoooooooo
OR0O0O0000000ooo

OO00000 200000 PoszOPos.yO OODOOODOOOOODO colDOO0O 200 0O
10000000 red0D0O00O0O0O0ODOCOO200C00DOOODOOOODOOOODOOODO
0000000000000B20000003000000000U0O0U0OUOUOUODOD
oooooooooobooOooobo sooboooboooobDoobooOoOoboOobOoOonoi1oem

24



Algorithm2 OO0 0000000

Posx<=000000 200
Posy<=000000yOO
col<=0000000000 RGBAD (UODODOOODODOODODOO)
rad<= 000000 200/10
1<=0
if rad <=100 then
000 rad000 (Pos.x,Posy) 0000000
else if10cm < rad <= 200 then
00 rad000 (Pos.x,Pos.y) 0000000
while: <OO0O00O00O0ODO do
drawRad <100 rad0 0000
drawDist <000 rad* (0 0)00 00O
drawDirection <000 270000
(Pos.x, Pos.y) 0 O drawDirection 0 00O
drawDist 00000000 drawRaedO00 000
1<=1+1
end while
elseifrad <200 then
00 rad000 (Pos.z, Posy) DO0DO0O00OO
whilei<O000O000DO0O do
drawRad <100 rad/0 0)0 00O
drawDist <000 rad* (0 0)000DO
drawDirection <000 20000
(Pos.x, Pos.y) 0 O drawDirection 0 0 0O
drawDist 00000000 drawRadO 0000
i<=i+1
end while
end if

25



0000000000000 0000000O00000000 (Pes.xOPosy)0D0O0OOOO
1000000000000 0000 red00000O0O0O0OODOOODOOODOOOOO

000000000 1oecmd 0000 20cmO00O0OOOOOODODODODOODOODOODODOO
10cmO 00000000 (PosxOPos.y) 00000 red000 10000000000
oo ooooooobobobobobobobobbobbbbobooooog
Oooo0O0OCOCO0O00red0000000OoOooOoOoOoOoOoOOO0OO00 drawRed0OO0OO
0d00000ooOobOo0obOobOooOooboOoono0 red0000OODOODOOODOODOODO
0000000 drewDist 000000000 0O0O0ODO0O0ODOOOOODODOO 2700000
0000000000000 0OD0OU0bOUOOUD 20D UODUODODODODODOODO
drawDirection 00 000000 (Pos.x0OPos.y) 00 00O drawDirection O O O drawDist
00000000 drawRed0D 000000000000 O0ODOOOO0OOODOODOOODOO
gdd

Oo00O0oO0oOoogz2emdO0O0O0OODODOOODOOODOODODOOODOO 1000 20cm
000000000 bo0oobDo0oog20emdd0oonoOg drawRadO drawDist 000
0000000b0o0oboobOoddrawRedd D00 10cmd20cmd 0000 rad0 00O
ooo0oooboooobooobooooooboogo red0000D0O0OOOOOOOO
00000000 bOO00o0b0obO0oooobOogd10en20cm D000 O0DOOOODOOO
0000bO0oobOob0o0obOobo0ob00boooobooboobooooOobdrawbist O
000 red 00000000 ODODOOODOODOODODODOODOODOOO 10cnd20cmOd
Jddddooo0ooooooooooobobbbobobobobobobbbobbobooooooog
gooad

04200000000 00000000000000000000000O0O0O0O0O0O
00000000000000000000@IZ@U000000000000D000D0OO
0000000000000 o@dIZb)oo00000O0nOoOoUOoOoOooog

oooooono oboooboooooboooobo20bO00000O02000000
0000000000000 0O DOUOODOO0OUO0UDODOOO (x,y)D0000OOCOOO (x,y)
gobogooboooboooboooboooboooboooboooboooboo
0000000000000 0BUDOUD0O0D00DD0ODoOUD

OO000000O0D 200000 PosxOPosyD0O0O00OOO0DOOOOOOODO DODO
ooodboouobUdeb0000DbO0OO0ODO0ODLOOODOODOD 200000D0O0LODO 200
oob0z2000000000000000D00000DOO0OO0ODOO0O0O0O0O0 directiond
goboooobooboboooobooobooobooooooooboonoooooooo
OoOdDbos5px00 15px0D 00000 obobuobobglopxboboboob
ooobooooobooooboobooooboooooDOoolopxuoobboobobboo
OO00o0o0ooO0oOoO0oDbOobo0 drawRed000000O0COOOOOODOOOODODOOOO
goobobobobobogoooob pUbooUooUoboUooLbODbOUOobUobOobUobOoD
drawDist 00000000000 O0D0OOO0DOOODOO drawDirection0000000O0O

26



(@0000oo0o0ooooooo

(b DOODDOODODOOOOOOO

04.12.0000000000000

Algorithm3 00O O0OO00O0O0O0O

Pos.x <= 65bmsec0 0000 200

Pos.y <= 6dmsec0 0000 yODO

col 0000000000 RGBAD (DOOOO0ODODOOOOODOOO)

D«<000booboobooboono

direction <= 0000 (O0O)

1<=0

while: < O0O0000OOO do
drawRad <= 0.5p2 00 1.5pz 0000
drawDist =000 DOOODO
drawDirection < direction 0000000000 O0O0OO
(Pos.x, Pos.y) 0 O drawDirection 00 O
drawDist 00000000 drawRadO 0000
t<=i+1

end while

27



OO00O0O00DO direcion0 00000000 OO0OOODOOOOODOOOODOOOOO
00000000 (Pos.zOPos.y) 0000 drawDirection 0 0 OdrawDist 0000000
OdrawRed 000000000000 O0DOOOCOCOOOOOOODOCOOOOO

043000 0000000000000000000000000000OnO0OoOO00a
DFEEE0DO00000NN00N0DNONNDN0NN0NNONNDN0DONDBISHOnOnD
oobooooodao

(000000000

() 000000000

0413:00000000000000

433 0J0OO0O0OOO

uboboooobooooboooboooobooobobooboboobobooboboooo
goobooooboobouobobobooboobooboboboboooooOUbUubUu RGBAD D
goboogoboobobuoobobooobuooobooooooobuooboboooobooo
0000000000 (@0dIQ00000000000ouo00on Spacdl000OO/MO0
gooboboboooboooobobooobuobobobobobUobLUU EnterbObDooD
gobbogobbooobooobuoobobuooobooobooobobuoobboabboo
OO000OOoO00obOOOO0O0DO PNGOOODOODOOODOOODODOOOODDOOOO
oboob ‘" 00obooooboooobooooooooognDog

28



0414:0000000000000

29



050 OO

oobooooboobobooobooobooobobooboooobbooboobooooon
gobooboobboobooboboobooboboobobooboobbon

51 JUUOUOUOoooobobobDOo

Oos51u0000000D000bOO000DO0oO0D

O00000@d0O0000000000o00U000oo0o0oo0ooUoUoooooog
gobobo 3o iloboboboboooooboobobuobooobo sooooob
000000000000 10000000000000BRIODODO0OD0O0O0OO0OOOD
0000000000 B20000000000000000000ODOOOO

30



- -.’f"u.‘ . Csee
e oA L%

..’0 .‘.’ ?’. | ; :’;._.f.i
o . @ : - o.-”: 3‘..‘ o

(yOODO BOOOOOOOOOOO

%.
‘

L
14

Ry
e v o W
." ’.-.y" .‘% )
[ A o, ¢ " ® -
. -.’l . ®
. ‘e K 1) b
T » - &

(oUOUOCoOoooUooUoooo

Os20000000000b0o0oboobobogoooo

31



511 000000 DOOO0O0ODOOO
gbboobooboboobobooboobboobooan
e JOUODODOODOODOO

- gboobobooboobooooo
- bobobobobobobobobobOobOobOobOobOobOobOoboOob
— gboobbooboobbooob

- gboboboodobobobooooboodobbbooobbooobbooobooon
goboobogoo

- gboooboobboobooboo
e NOODDOODDOODO

- gboobbooboobobooboobbooboobbooboonDobo
- gboooboobbooboobobon

- gboobooooboobobobobooboobobobobooboobooon
ugbbooobogbooboooo

- gbobooooobooboooobbooobobooobooooboooobobooon
gobooboobbooboobobon

- gboobbooboobbooboobboobboobbooboon
- b0obobobobobonbo
- UndoOODOOOOCOOOO

e JOODOODODO

- bogbooobobooboboboboooboboobooobobooboboobon
uobobooobobooobbooobboooobooobboobboob
obobooboobobooboobooobooboooboon

ubobooobooobobooobooobooobooooboooobobooboobooooon
goobooobooobooobooobooobooobooobboooboooDboo
oobil1oboo0ooooboooobooobooobooosboobboobboobobooobooDboo
gobooobooobbooboooboboobooonbobo

goobogoobooobooobooobooobbooobbooobboobbooobo
goboooobuoobbooboboooboooboooboooboobbooboboo
gobooooboooboooboogbobooboboooobooooboonoooooooo
gbobgobooooboobobobgobooboooobooobooboboboboooboob
gbobooboboboobooboobuoobobooboboobobooboobooboobo.

32



512 00OO0OO0OOOODOODO

goboooboobboobbooboboobobooobooobooobooooo
gooond

gobooooood

gbobobooboooooboobobobobobooboboboobobobobooboon
gogboboooboooboboboobobooobbooboooboooooboooboboon
goboogoboooboooboooboooboooboooboooboooboo
gboobooooobobobobooooboobobobooooboboboboooob
gobooboooboboooooan

gobooaoo

gobooobboobboooboooboobbooobooobboooboooobo
gboobogboooooboobobobgobooboooooooobobobobobooooob
gboboodobooooboobooooobooboooboboobooooboaoo

5.2 OO0O0OO

uoboooboooboooboooboooboboooboboooboboobooooon
gbobgoboooobobobobgobooooooobooboobobooboobooooob
gbodobobobooboooboboboobobooboboonbg OpenC\mDDDDDDDD
gobodboooobooboooooboobooobooboooboooboo

gbobobooboooooboobooboboboboooooobobobobooboon
goboooobooobooobooobooobooobooooboooobooooobooo
gobooboobbooboobooobooboon

'OpenCV (URL :http://opencv.jp/ )

33



el OO0

uoboooobooobooobooobooobooobooobooobooooo
goboooobooobooobbooobooobbooobuoobbuooboboooboo
godgbobuooobboobobooobbuooboobboobbuoooboboaoboboo
goboooobooboooboboobboobbooobbooboooboooobooooobooo
gobobgobooooboobobgoobooooboobobooboobboooooboobobooboon
gbobooboobboobooobbooboobboobuooboobbooboobo

uoboopooboooboooboooboooboboooboobooobboobooooon
gboobgobooooooboobobobooboooooboboooboobobobobooooob
gooooo

34



HpN

gobooooboboooboboboobboooboooobooooboboooboooooon
goboooobooobooobooobooobbooobooobooboboooboo
godgbboobobooobooobbooobbuooobooobbuooboboooboo
goboooobooobooobooobooboboobooboooboonoooooooo
gbobogoooobooboboooobobobobobooobobobobooboob
gobooooboobboobboobbuooboboooboobobuoobobooaoooboo
goboboooboooboboboobbooobboooobbooobooboooboboo
gboobogoobooooobobobobobobooooboboboobooobooooboooob
gbobogbooooboobobooboobbod

35



oo

[1] Peter Vandoren, Luc Claesen, Tom Van Laerhoven, Johannes Taelman, Chris Raymaekers, Eddy
Flerackers, Frank Van Reeth. FluidPaint: an interactive digital painting system using real wet
brushes.ITS '09 Proceedings of the ACM International Conference on Interactive Tabletops
and Surfaces, pp.53-56, 2009.

[2] 00 00000 0000000000 00000 000 Thermo Paintéf 00 0 0 O
000000000000000000000000000000C000000000
46(7)0 pp.1582-1598 20070

[3] Anthony J. Hornof, Anna Cavender. EyeDraw: enabling children with severe motor impair-
ments to draw with their eyesCHI '05: Proceedings of the SIGCHI conference on Human
factors in computing systems, pp.161-170, 2005.

[4] Susumu Harada, Jacob O. Wobbrock, James A. Landay. Voicedraw: a hands-free voice-driven
drawing application for people with motor impairmentdssets '07 Proceedings of the 9th
international ACM SIGACCESS conference on Computers and accessibility, pp.27-34, 2007.

[5] Jan van der Kamp, Veronica Sundstedty. Gaze and voice controlled draN@gCA '11
Proceedings of the 1st Conference on Novel Gaze-Controlled Applications, Article No.9, 2011.

[6] Xinlei Chen, Hideki Koike, Yasuto Nakanishi, Kenji Oka, Yoichi Sato. Two-handed drawing on
augmented desk systerV1 '02: Proceedings of the Working Conference on Advanced Visual
Interfaces, pp.219-222, 2002.

[7] Horace H. S. Ip, Young Hay, Alex C. C. Tang. Body-Brush: a body-driven interface for visual
aesthetics. MULTIMEDIA '02: Proceedings of the tenth ACM international conference on
Multimedia, pp.664-665, 2002.

[8] DO ODOOO ODOODO Sequential Graphicl DO O DOO0DOODOOOODOOOOOO
WISS 200816th Workshop on Interactive Systems and Software, pp.29-34, 2008.

[9] Sumi-nagashi: creation of new style media art with haptic digital colors. Shunsuke Yoshida,
Jun Kurumisawa, Haruo Noma, Nobuji Tetsutani, Kenichi HosdW&ILTIMEDIA ’'04: Pro-
ceedings of the 12th annual ACM international conference on Multimedia, pp.636-643, 2004.

36



[10] Proactive Deskl D0 0O O 0O0OCOOOO0O0O0O0O00O0OODODOOOOOOOOOOOO
000000000000 O0ODO0O 2003, pp.211-212, 2003.

[11] Bill Baxter, Vincent Scheib, Ming C. Lin, Dinesh Manocha. DAB: interactive haptic paint-
ing with 3D virtual brushes. SIGGRAPH '01 Proceedings of the 28th annual conference on
Computer graphics and interactive techniques, pp.461-468, 2001.

[12] Arthur D. Gregory, Stephen A. Ehmann, Ming C. Lin. inTouch: Interactive Multiresolution
Modeling and 3D Painting with a Haptic Interfad&EE Virtual Reality pp.45-52, 2000.

[13] Sangwon Lee, Sven C. Olsen, Bruce Gooch. Interactive 3D Fluid Jet PairiRgR '06
Proceedings of the 4th international symposium on Non-photorealistic animation and rendering,
pp.97-104, 2006.

[14] K. Ryokai, S. Marti, H. Ishii. 1/O brush: drawing with everyday objects adinkHI '04:
Proceedings of the SIGCHI conference on Human factors in computing systems, pp.303-310,
2004.

[15] 00 00000 000 0000000000000 “Minimal Drawing’D 000 OO
0000000000000 000123)0 pp.389-392 20077

[16) 0000000000000 COO0OO2009.
[177 000000000

(18] o000 OoUoOooDooOOOoOOO
http://zokeifile.musabi.ac.jp/contents/decalco/decalco.pdf

[19) CO0O0OOoOoOoOoDoooooog
http://zokeifile.musabi.ac.jp/contents/frotta/frotta. pdf

[20] OO O OOOO GRANDE ENCICROPEDIA del’ARTE, 5, pp.269] 00 [0, 1989.

37



	第1章 序論
	1.1 研究の背景
	1.1.1 デジタルペイントソフトでの絵画制作手法
	1.1.2 モダンテクニックを用いた実際の絵画制作
	1.1.3 ペイントソフトでのモダンテクニックの表現に関する問題点

	1.2 本研究の目的
	1.3 アプローチ
	1.4 本論文の構成

	第2章 関連研究
	2.1 描画を行うための入力手段に関する研究
	2.2 描画のフィードバックに関する研究
	2.3 偶然性を活かした描画手法に関する研究

	第3章 インタフェース設計
	3.1 本研究で取り扱うモダンテクニック
	3.1.1 ドリッピング
	3.1.2 スパッタリング

	3.2 予備実験
	3.2.1 実験内容
	3.2.2 実験結果
	3.2.3 考察

	3.3 インタフェースの設計
	3.3.1 ユーザが行う操作
	3.3.2 操作位置の違いによる描画の違い


	第4章 実装
	4.1 開発環境
	4.2 ハードウェア構成
	4.3 ソフトウェア構成
	4.3.1 位置情報解析部
	4.3.2 描画部
	4.3.3 その他の機能


	第5章 評価
	5.1 試用から得られた知見・課題
	5.1.1 試用した被験者からのコメント
	5.1.2 観察から見られた問題点

	5.2 今後の課題

	第6章 結論
	 謝辞
	 参考文献

