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In this study, we propose a formalization of designing various art media. We consider that in design, contents
are basically produced by arranging, transforming, and changing other contents and source materials, typically
like collage. According to the knowledge representation technology, an art piece and contents can be represented
by a feature structure, and we call the operations upon the feature structure media design operations, such as
decoration, merging, abstraction, splicing, morphing, and so on. We put whole such variations of an art piece in
lattice with regard to the subsumption relation between such feature structures, and we consider their meets and
joins. Furthermore, we introduce the relative pseudo-complement for a structure to denote the relatively opposite
arrangement, and discuss the operations upon art pieces in terms of strictly methematical notions.

1. JoOoo

00d0boO0oobOooObbOOoobobO0ooDOobOooobooOooo
000dooooOoobOoODbOobObOoOo0oOoooooobOo
oood

goooo0oUooOo(ooooUoooo)oooooooo
0000 [Hirata 032]0000000000000000O00O0
0000000 (reduction) 0000000 [Lerdahl 83]0
goo0ooooboOoOO0oo0obOobOooDoooooooo
goboooobb0o0o0ooobooboboooboboboobooo
pgooboooooobobbooboobboooboooobo
goboodoobo2000b000b0bo0ob0boooob20d
ooooooooooooooobooobao

0000000 bOo0ooobooooooboobooboobooOoo
goooo0bOOoo0oobOooobobooboooobobooboo
oo obtbooooooooouobooob o
gbooobobobooobobobOobobooooboooooooo
000000000 bO0o000oooDoooooooooooo
0000o000oo0oooObObOOoooobOobooooobooa
00000000000000 (0000000 0OO0)OoDOD
goboob0ooobobooooboooobbooobobooo
OO0 (merger, superimposition/juxtaposition, splicing)d O
0000000000 /o0000oo0ooooooUooooo

J00ooobO0o0o0DOoobOooOoobObooooboooo
00000000 0obOOobOoOoOoobOOoDobOOo0obOoooobooa
0/00000o0oU0ooo0oooouoooooooooo
0000000000000 00000OO0o0noo [Hirata 03b]
0000000 [Hirata 00)000000000O0O0O00O0OO
00000000 oDOOO0obOO0o0obOoooooOooooooag
0 (00000000D0000)000000000O00O0O0
gooooooboooooboboooboooboooboo
gboooooooooon

godboobOoo0ooooobobooobboooobooogoo
00000d0D0DbOhO0o00oo0OoObObOobOO0OODbOOoOoOoOooOoobooo
OO0000O00O00ooOooboOoooboooooobbobooo
00000ooboooo0bOOobOo0ooooooooon
Jo0oboobobo0oboooobooboooooooo

O0O0: hirata@brl.ntt.co.jp

gbobooooooooooobooooooooboooooon
goooo

2. 0J0obOboOooooboboo

2.1 0000

00000D0000000000000000000000
0000000000000000000000000000
00000000000000000 feature-value 0000
000000 (0ooo):

fs v
h [h u] (1)
o w2

0000000000000000000000000000

000000000000000000000000000
0000000000000000000000000000
00 feature-value D00 0000000000000000
0RO FROODDODOOODORCKROIDOOORO R
000 (subsume) 000000000000 000000O0
000000 (1) 00000000000 (1)000000
00000000

fs v
f { fi [;5 vs] ] (2)

fa w2

£ |:f3 v3]
Jom 3)

f2 w2

o ve
000D (2) 00000000 (1)00000000000
000000000000 (b0 [fs vs] 0)00000 (3)
000000000000000000000O0O00O0 (00O
feODOODOOO)O
O0o0oo0oU0ooUoOooooOooOooOoooD Pooo
00000000 fi||f, 0000000004 000000
0000000000000 f(F) 000 FOOOOOO fO
000000000 (1)000000 FOOOO fo(F) = v



The 19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

OU000O0OfF)ODDOOLOOOOFOOOOOO f,000
0000000000 00000 filfa(F)=vs 00000
goooooo

2.2 00O meet, join

goooooo AFARODODODODODAR UK OD0O0D0O00O0
gooooooboobobObOobO0ooooboboooooooo
000000000000000000 (oin)DOO FLMNF,
Jofdod0bOO0o0o00obOo0bbooOoobOoboooooooa
000 (meet)DTOOD0OD0OODDLODODOODODODOOO
gooooobooooboboobbboouwu,Nobbooo
oooo

0000 aNa=a,ala=a

000 an(dMc)=(aMNb)MNe, al(bUc)=(alUb)Uc
000 aeanb=bMa, alb=bUa

000 af(aUb)=a, al(alb)=a

000000000000000000 (lattice) 00O OO
gooo u,noboobooobocOobbOooooobooooog
gooooooboboobooboobooo

goooobooboobooboooboooooobOoooboooo
gooooboobooboobOoooobboooooooon
gooooobooobooobooooooooboooooooo
goooooooo

23 0OO0O0ODO

OLO0O e, b0000 en2zCbhOO00 200000DO
000000000000 0000 eD>b000e0O bOO
0000000 (relative pseudo-complement) 000 000
goboooboobobooobOoOooboboOoLooooon
O0o0oooo0oU0oooOooUoUoUoUoooUo (O
ooooooooo)ooo:

000 an(bUe) = (anb)U(alc), al(bMe) = (alb)M(allc)

ooo0LO0ooo0ooooOboO0oooOooooooDbOO0Ob000n
000 [Landman 91]0

O000eO b00000000 anb=1, allb=T20O
O0000b=e°0000000O00O0O0UOOOOOODOO
0000000 o =a> L1 O000000(A,MU, °,T,L)
0oo0oooUoooooo A0oOoo (LoToOOoOooo)o
goooooobooboooobooooOoboOoobOoOobooooDbo
g1000000000000000000O0O

3. Juogobobuoubbooooon

3.1 0O0OOopooooog
gooobooboooooooooboobOoboboboooo
gooo0ooooooOooUUoLOUOooU (ooooooo
O0Omeet)JO0OOO0OO (DOUOOODOOOOOOOO]0in)O
0000 (000000000000 )0O0O0DOOO

000 (abstraction) 0000000000 OOOOOO
gbobobbooooboboooooboooboon

00 (division) 00 000000000000 O0OOOOO
gobooboooooobOoooooooooOobobooOobOOoOonoon

>

N

O ) C?)
Dl

(@]
d
(iii)

Figure : 0000 ()0000 ()EH)OD0000 (i) (iv)

gooooobooboooooboon

fs

fi {ﬁ;
fo v2
fi

— { .

[fs vs] ]

|-

00 (cut) 0000000 D0ODODODODOOOOOO

[fs wvs]

U2

f
fa

[fa [f5 vs]]

U2

OO0 (decoration) 0 O00O0O0O0O0OOOOOOOOOO
0000000 o0oooOoooooooouon (2)oo
000 1)O0 f|fs0000000000

000 (splicing) 00 00000000000000000
00000000000000000 (00)000000
0000 (3)000000 (1)0000000[fs ve] O
00000000000

00 (superimposition) D0 0000000000000 OO
goooooooooooboobobooobooOoDbbooo
0D (3000000 (1)000000 [fs ve] 000
goooooooo

(juxtaposition) 0 000000000 OO0OOOOO
dboboobooobooooooooooboooboOoDo
OO0 join 0O00DOOOO0DOOOOOCOCOODOD

oo

00 (extrapolation) 00 000000000000 Fy E Fs
o0oooR CKRCFROO0000000O0O0 F30

oooood

(interpolaton) 00000 0UOO0OOOOO F C F
00000 CFCFFRO0000000000 F30O
oooooo

oooooo (morphing)DDDDDDD F, b 00000
FINFBRCFFRCAURODOOOOOOOOOO F30O
Oooooooooo

oo

3.2 00O

0000000000 aN(eDb)CHO0000000D0
000 fap=Az.zM(eDb)0000000000 fa(a) Th
nfalufslufsfalals



The 19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

0000000D0D0000000000 (Heyting Al-
gebra) 0000000000000 0O00O0D0O0 HOO
e, b0000 «UzJb000 2000000000000
00000D0O0eDb00D0ODODOODOODDOOOOO
000000 fap=ArzU(aDb) 0000000 fap(a) b
oooo

0000000000 v 00000000000000
000000 vo,vi, -+, vne1,v, 0000000 LC v, C
maa T CuuCuwwCTOODOODDODOOOOOOO v
000 voO volume OO OO0

0000000000000 0O000D00 HOO a,b
0000000000000 0D000000000000non
oooooooooo

3.3 00000000000

00:0 a,200000000e000000000000
00000000000 x 0000000000000
000000000

0oooo:

() aNz 000000

(2)a0 aNz 000000000 aD (eNz)0000000

3.4 00O

00: 000000 y=att(z,0) 000 (00DO0D 200
00 0000 y)Ovolume 0000 v,o' eVOOOODwE
v' = att(z,v) Catt(z,o ) 000000000 L = att(x, L)
00 z=att(z, T)DOOODO

goooe:

(1)00 z00000000volume D VOOOO vo,vy, €V
U000 wCzCo, OODODOO0 VOOODOOODO

(2) 00000 v, eVOOOO att=Xzv.(vDdz)000
O0att(z,v) DOOOOOOOOOOO

3.5 0OO0OOO

gbO: 0000000 200000000D00000DO0ODOO

o000 «e0 bOOODDDOOODODCOOD

gooo:

(1) 00 aZbADZaDODODO0O0 (@0 500000

000oo0oooon)o

(2) a 00 volume 0 a; 000 att(bya;) 000D 0OOLODO

O0DQO000000 eabO volume OODOODOO

(3)000 500 volume O b; 000 att(a,b;) 00O00DD

a 000000000000 DO volumeOOOOOO

(4) a0 0000 att(a,bj)Uatt(bya;) (OO0 ¢+5=N)

gooobooogo
ob0::+y=N0O000O0O0O0OODCDOOOOOOOOO

O0e;0b;, 0000001000000000000DO00O00ODO

3.6 00 10000000

0O0: 0000 00000 «00 00000 (b= f(a))
0000000000000 000000 f00000 z0
00000000 y=f(«) 00000 (0000)0
oooo:

(a0 b00 fu O fo 0000

(2) far(z) O far(z) DOODODODO

(3) far(z) Cy C fup(z) 0O yOOODO

3.7 OO0
gboooboooooooboooooooooobobooooo

() 00000000 HOOODOODOOO eD>b000D0

000000 (0)00D0D0D0D0D0D0ODHOODODOOOOO0O

0 (DoooooUoL)UooOooUoUoUoUooooooo
gobooobooobbooobbobOoboAHFOOOOOOO
oooooo0o0o0oooooO0g e, b00000OCOOO0OO
ooooooooboooooboooooobobooooooon
gooooooooooooOoooobobOOoobooOoon

(i) 00000000000 0000 volume 00DO0OODO
oo0000o0o0o0oo0O0O00o0o0O0O0O00000 volume O
00000000000 O000000 volume OO0O0OOO
goboobooogo

(i) 000000000 (3) 00000000 fu(z) O fas(2)
000000 (0000D000)0000000000000
000 yOOOOOOOOOOO0O0O00000000000
0oo

4. 0OoOggo

goooooooooooooooboobooooobooDbo
gboooooooboooboooooooobobooooOoooo
goboooooooooboobobobobooobobOooOoooo
goboooboooooobooooboooobobooobobOobooooDo
oooooooooooooobobooobooboobobooo
ooooooooooooooboooooboobooooooo
goooooooooboooao

gooooboooboooboobbobobooooooooboo
gooooooooooboboooooooooobooooo
000000000000000 (00000 0O0)0O0O
00000000000000000000000O (0000
0o0U00D)0U0o0ooo0oOooooooooOooooo
goooooao

uoooboobooooooooboooooboobooo
000 (0000000 0O0)0000000D00000O00
gooooooooboooboboooobobooboboDbOoo
ooooooboboooooooooboooooooooo
gbobooodobooooooooooooboobooooboooao
gbooocoobooooooboooboboOooobOoOooooon

References

[Hirata 00) DOO00: OO0O00O0OD0: OO00O0O0OO0O0OO
gooobooboOobOoOooboooooo,booo
00 0000 2000-MUS-37, pp.17-23, (2000).

[Hirata 03a] Hirata, K. and Aoyagi, T.: Computational
Music Representation based on the Generative The-
ory of Tonal Music and the Deductive Object-Oriented
Database, Computer Music Journal Vol.27 (3), pp.73—
89, The MIT Press (2003).

[Hirata 03b] Hirata, K. and Matsuda, S.: Interactive Music
Summarization based on Generative Theory of Tonal
Music, Journal of New Music Research Vol.32 (2),
pp-165-177, Swets and Zeitlinger (2003).

[Lerdahl 83] Lerdahl, F. and Jackendoff, R.: A Generative
Theory of Tonal Music, The MIT Press (1983).

[Landman 91] Landman, F.: Structures for Semantics,
Kluwer Academic Press (1991).



