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An Automatic Metadata Creation Method Dealing with
Temporal Transition for Impression of Music Data

AsAkoO IjicHIt and YASUSHI KIYOKItt

In the research field of multimedia database systems, one of the most important issues is to
realize automatic metadata creation for media data retrieval. This paper presents a metadata
creation method for temporally seperated classical music by “An Automatic Metadata Cre-
ation Method for Music Data,” and a metadata aggregation function according to impression
of each interval. We also present its application to semantic associative search based on the
Mathematical Model of Meaning which has been proposed before. By applying the extracted
metadata to semantic associative search, we realize a retrieval environment where users can
access the highly related classical music to their impressions given as queries. This paper
shows several experimental results of the metadata creation, and also shows experimental
results of semantic associative search to clarify the feasibility and effectiveness of our method.
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goboooobooboobobooboobooobooobogoo
goooooboooobooboobooboobooo
gooooooboobooooo
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01 Step-10000000O0
Table 1 Results of applying Step-1: Division of music into sections.
musicID sectionl section2 section3 sectiond sectionb

1 1 2 3 4 null
2 1 2 null null null
3 1 2 3 null null
4 1 2 3 null null
5 1 2 3 null null
6 1 2 3 4 5

02 Step-200000000000O0
Table 2 Results of applying Step-2: Impression extraction for each section.

musicID | sectionID | impressiond 000000000000 000000000000000
1 (0.943833)c7, (0.556886)c8, (0.344942)c6, (0.004992)c5
1 2 (0.911841)c4, (0.607810)c3, (0.339127)c2
3 (0.845277)c7, (0.640228)c8, (0.279776)cl, (0.047236)c6
4 (0.893347)c7, (0.525898)c8, (0.324326)c6, (0.019427)cl, (0.003479)c5
2 1 (1.000000)c1, (0.389815)c8, (0.155606)c4, (0.036401)c2
2 (0.964553)c6, (0.632214)c7, (0.541761)c5
1 (0.750157)c7, (0.517903)c2, (0.493212)c4, (0.352798)c3, (0.010716)c8
3 2 (0.835024)c1, (0.374259)c6, (0.096786)c8
3 (0.880076)c7, (0.023542)c2, (0.322126)c4, (0.197224)c8, (0.374259)c6
1 (0.565800)c6, (0.560122)c7, (0.411083)c8, (0.314871)cl, (0.293489)c5
4 2 (0.823173)c1, (0.616680)c4, (0.030150)c8, (0.289698)c2, (0.283440)c3
3 (0.349715)c5, (0.288381)cl, (0.274808)c6, (0.091652)c4, (0.024332)c8
1 (0.482665)c4, (0.359013)cl, (0.353201)c3, (0.189203)c2
5 2 (0.855797)c1, (0.563867)c4, (0.409650)c2, (0.280966)c3, (0.075656)c8
3 (1.000000)c1, (0.524677)c8, (0.165502)c7, (0.016474)c5
1 (0.487484)c3, (0.421902)c5, (0.183421)c4, (0.181398)c6
2 (0.374532)c5, (0.319723)c3, (0.303257)c6, (0.032955)c7, (0.031589)c4
6 3 (0.940428)c3, (0.719452)c4, (0.445776)c2, (0.009393)cl
4 (0.864319)c4, (0.812407)c5, (0.659748)c3, (0.207848)c6
5 (0.768683)c7, (0.497271)c6, (0.299690)c5, (0.010949)c8
4. 0 0 do0oboooboobooobooooooooono

jobooooooooooooboboOooooo
obobooocboOoooOooobooooOoOoOooobooooo
gooooboooooboooooobooooooo
oooo 20000000
001 ODoooooooooooooboooboo
002 00000OobooobOobDODbODbOo0o0O0gon
ooooobooooooooobooboooooo
ooooooo
golgooooobooooooboooooon
gboooooooooooooooaon
go20000000000o000oo0oobooon
goboooooooobooooooouooooboobooo
goboooooooOoboobooboboooooooooa
41 0 0O 1
oodl1goo2000000oooooboooooon
obooodebbObOOOODOODDOODOOOOO
000003000000 Step0O0O0O0O0OOOO

Step-1 00 100000000000000000O
oooO00O00ooOOb000Ob0b00oo0c0o0ooooo
oooooooooo10000

Step-2 00 100000000C0CO000O0O0OO
ooooooooooooboOOooOooooooDo
Oo00o0O0O000000000000000o0O0
oooooopooooooOooooooOoooog
obooDbobO0o0oobo000ooooooo0OO sec-
tion0O0 Hevner 00000 0000000 -1
oo +1oo0b0o0oooboooooooogooo
ooooooooobooooboooooooooon
ooobooooooOoooooooooooboo
O000o00000000 HevnerOOOODO ¢;0
oooooOoooooooOoOoocobooboooooo
ooooooooo
oooo0o0oooooOoooOOoOoooobDooo
02000000 OmusicIDOOOOO0OOOsec-
tionID OO 0000 OO Oimpression 0 Hevner
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03 Step-300000000O00O0O0DODOO
Table 3 Results of applying Step-3: Computation of impression-strength of impression.

musicID sectionID—sectionID 1—2 2—3 3—4 4—5
1 0000000 —0O0o0ooooo c7—c4 | c4—c7 | c7—c7 null
goooogo 1 1 0 null
2 goobOoo00—-00000000 cl—c6 null null null
oooooo 1 null null null
3 oobo0obooo0D—-0O00o00o0oo c7—cl cl—c7 null null
gooooo 1 1 null null
4 0000000 —0O00ooooo c6—cl cl—ch null null
gooooo 1 2 null null
5 goobOoo00—-00000000 cd—cl cl—cl null null
oooooo 1 0 null null
6 oobo0obooo0D—-0O00o00o0oo c3—ch | ¢b—c3 | ¢3—cd | cd—cT
gooooo 1 1 1 1

04 Step-4000000000000000O0OOOOODO
Table 4 Results of applying Step-4: Calculation of the degree of a gap.

musicID sectionID 1 2 3 4 5
1 goooooo goooooog 1 1+1 1+1+40 null
ooooo 1 1 2 2 null
2 goooooo goooooo 1 null null null
goooo 1 1 null null null
3 goooooo goooooo 1 1+1 null null
goooo 1 1 2 null null
4 goooooo goooooog 1 142 null null
ooooo 1 1 3 null null
5 goooooo goooooo 1 1+0 null null
goooo 1 1 1 null null
6 goooooo goooooo 1 1+1 1+1+41 1+14+1+1
goooo 1 1 2 3 4

gboooooooooooooooDboon

Step-3 00O Hevner 0000000 ODOODOO

goobooobooobooooocoooooo
gbobobooboooooooooooon
goboobooocooooooooobooooobo
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gooooooboobobooboobooooooboo
oob00obooOoobooooo0oooboOonb OHevner
goooobooooooobobooooooooobo
obooooo2000o0oo0ooocooobo
gooobboobooooobooooooooo
01000000000000000 0OHevner
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oooooobooobooOoooooooooon
gbooooooobOo0ooboooooooDo
gooooooo0o0ooobooboooDbOoo

gooboooooooboooboobob 20000
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goooooboooooooboooocoooboooo
gotcooooooooobooobooooooo
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oboooooooooooooooboooooo
goooooOoooobooobooboboobOooo
0300000000000 0musicIDOODODO
0 OsectionlD—sectionlD O O O0000O0O0ODO
gooooboboooooooobooogooon
oooo

Step-4 00 1000000000O0OCOOODO

gooooboooooooooooon

gobobobooboobooooooobobooooboon
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gbobooooooooboooooobooooon
gobooooooboobooboobooboooon
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05 Step-400000000000OD0OOOODOOOO
Table 5 Results of applying Step-4: Weighting impression according to impression-strength.

ooooooooooobooooooooboOoooboooooooo 11

music section 1 2 3 4 5

ID 1D

1 oooo (0.943833 x 1)c7 (0.911841 x 1)c4 (0.845277 x 2)c7 (0.893347 x 2)c7 | null
oooo (0.943833)c7 (0.911841)c4 (1.690554)c7 (1.786694)c7 null

2 oooo (1.000000 x 1)cl | (0.964553 X 1)c6 | null null null
oooo (1.000000)c1 (0.964553)c6 null null null

3 oooo (0.750157 x 1)c7 (0.835024 x 1)cl (0.880076 x 2)c7 | null null
oooo (0.750157)c7 (0.835024)c1 (1.775200)c7 null null

4 oooo (0.565800 x 1)c6 (0.823173 x 1)cl (0.349715 x 3)c5 | null null
oooo (0.565800)c6 (0.823173)cl (1.049145)c5 null null

5 oooo (0.482665 x 1)c4 (0.855797 x 1)cl (1.000000 x 1)cl null null
oooo (0.482665)c4 (0.855797)cl (1.000000)c1 null null

6 oooo (0.487484 x 1)c3 (0.374532 x 1)cb (0.940428 x 2)c3 (0.864319 x 3)c4 (0.768683 x 4)c7
oooo (0.487484)c3 (0.374532)c5 (1.880856)c3 (2.592957)c4 (3.074732)c7

06 Step-500000000OC0OODODO
Table 6 Results of applying Step-5: Combining impres-

obooooooooooobocoooooooo
goooooboooooboooooooooogon
ooooooooobooooobooooo400O

sion ofr adjusting themselves to a query struc-

ture.
gooooooooooooooooooooon musicID function impression metadata
0005000000 musiclDOOOOOOO sum ¢4(0.911841),c7(4.421081)
1 normalization | ¢4(0.2062484),c7(1.0)

000 sectionlDOOO0O0O0OO0OO0OOOODOO
goboooooooobooboooooboooooobo 2
gbobOooooobooooboobooooobooboooo

sum ¢1(1.0),c6(0.964553)
¢1(1.0),¢6(0.964553)

¢7(2.525357),c1(0.835024)

normalization

sum

Q000000000 3 normalization | ¢7(1.0),c1(0.3306558)
sum 1(0.823173),c5(1.049145),
Step-5 00 30000000000 DOOOOOO ¢6(0.565800)
Oo0000o0ooooooOooOoooooooon 4 normalization | ¢1(0.7846131),c5(1.0),
0000000000000000000 <6(0.5392962)
sum c1(1.855797),c4(0.482665)
Step-4000000O0O0O0OOOOOODOODODO 5 normalization | ¢1(1.0),c4(0.260085)

oooboboobooobooooooooood sum ©3(2.36834),c4(2.592957)

ooooobooooboDsuem@™OonoOooOooo
oooooopooooooboOoopoooooDoon
gooboboooooboooobooolibbooo
0 normalization00 OO0 OO0 OOOO0OO0O00OO
0000000 boOoooooooooooo

goboooobooooobooebboboboOO
00000 OmusiclD 00000 O function O

¢5(0.770259),c7(3.074732)
¢3(0.770259),c4(0.8433115),
¢5(0.1218096),c7(1.0)

6 normalization

gobooooboobooooooooobooo
oooooooooooobooooooooooo
goooooooooooooobocboooooon
ooor0000

000 sum 000 00O normalization 0 00 O
impression metadata0 00000000000
goobooooooooobooooooooon
oooooooooooooooo
ooooooooooobOoboooooobooO0oooon
ooooo
oooo
gooooo0ooooOoOooOobooboooooDo
oooooOooooooooooooooooon
oooooooooooooooooooooo
O00o0oooOoooooooooooooooo

4.2 0 0O 2
oo2000000000000000000DAO

goboooooooooooooooooooooa

gbooooooo 2000000000000 304

gobooooooooboooboo

gboooooobo1l cooobocoooooebOoOo
gooooooooooobooooooooo
goooooooboobooooobooboooon
gooocO10000 eO0000000OO0OO
oooooooboobeooboonoO

gooooo0ob0 2 gO0ooooooooenbDOO
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Table 8 Titles of music and its applied methods to

extract impression-metadata.

ID ooo musicID | 00 | 0000
Table 7 Impression-metadata of the usual method and 0 000 10 Tsuall oo 0o
the proposal method. m 000 130 usual?2 oo o0
musicID | 0000 oooo oo 000 140 usual3 oo oo
(0.656532)c1 (0.059458)c4 | (0.2062484)c4 oo ooo 170 usuald oo oo
1 (0.484544)c5 (0.303777)c6 | (1.0000000)c7 m 000 230 usualb 0o 0o
(0.056466)c7 (0.271880)c8 01 000290 usual6 oo oo
(0.865085)c1 (0.280935)c3 | (1.000000)cl m 00010 proposall | OO 0o
2 (0.901062)c4 (0.198674)c5 | (0.964553)c6 m 000 130 | proposal2 | OO oo
(0.302013)c1 (0.345525)c4 | (1.0000000)c7 oo 000140 | proposald | OO oo
3 (0.463276)c5 (0.229731)c6 | (0.3306558)cl oo 000 170 | proposald | OO oo
(0.670740)c1 (0.017362)c2 | (0.7846131)cl mn} 000230 | proposals | OO oo
4 (0.278432)c3 (0.726591)c4 | (1.0000000)c5 02 000290 | proposalé | 00 oo
(0.093318)c5 (0.5392962)c6 o 0| op.100-5 singlel oo oo
(0.571166)c1 (0.480767)c4 | (1.000000)cl 00 0| op.100-24 single2 oo oo
5 (0.398878)c5 (0.260085)c4 oo 3 | op.100-20 single3 oo oo
(0.900959)c1 (0.030146)c2 | (0.7702590)c3 m 0| op.100-25 single4 oo oo
6 (0.185254)c3 (0.737469)c4 | (0.8433115)c4 0 0] op.100-15 singleb oo oo
(0.023023)c5 (0.1218096)c5
(1.0000000)c7
09 0000000 300000000
Table 9 Impression-metadata of target data 3.
O0o0o00 10000000 oo0oooooooo musicID impression metadata
Singlel (0.533519)c5 (0.962478)c6
o0ooooooooooooooooooon (0.669144)c7 (0.119148)c8
oooooooo 1000 enooooonon Single2 | (0.019427)cl (0.003479)c5 (0.324326)c6
JddoooooooooeooooOoO (0.893347)c7 (0.525898)c8
Single3 (0.093484)c5 (0.453225)c6
00000003 DO0000oOooooogs0o0 (0.934252)c7 (0.494136)c8
vobooooooooooobboboooooo Singled | (0.541761)c5 (0.964553)c6 (0.632214)c7
j0o00d0000o0oooooooooood Single5 (1.000000)c7 (0.499072)c8
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4.2.1 0021000
obooooobo1iocobooooono 2000000
gooooo croooboooobooooooon
gobooo1oob1nogoooooobbooooo
rank 00000000000 OCOO0OCOOOOOO
O00musiclDOOOO0O0OOnormO 000000
cr000000000000O0

000000 Step20 000000000000
oooboOooooobOO0o 200000007000
00 musiclD 1020304050600 00000000
oo00O00000000O00O00000O0cr000n
gooboooOoooooooooooooobooooo
goboooooooooooobi1200 130000
4.2.2 0022000

‘000000 1rrooooDoOO “0ooogo

ooooooooooobooooooooboOoooboooooooo 13

010 002100 0000000 100000000000
gooo0ooooOoooboOo0oO0o0oOoboooo000 cr

Table 10 Experiment 2.1: Results of applying semantic

associative search to target data 1 (query: c7).

rank musicID norm
1 usuall 0.281198
2 usual2 0.189557
3 usual3 0.1871060 DO O OO OODO
4 usualb 0.187106
5 usual4 0.179305
6 usual6 0.178416

011 002100 0000000 2000000000000
0ooo00oooD0oo0ooO0Do0ooOoDog 7
Table 11 Experiment 2.1: Results of applying semantic

associative search to target data 2 (query: c7).

rank musicID norm
1 proposal3 0.4681570 00 0O0O00ODOO
2 proposall 0.392431
3 proposal6 0.303124
4 proposal5 | 0.215250
5 proposal2 0.189799
6 proposal4 0.187244

012 002100 0O0O00O0DO0OO0WOOOOOODOOOOO
000000000 0000oO0Do0o0oDo0 el
Table 12 Experiment 2.1: Results of applying semantic

associative search to target data 1 (query: cl).

rank musicID norm
1 usual2 0.696650
2 usualb 0.6966500 DO OOOOOD
3 usual3 0.694899
4 usual4 0.693666
5 usual6 0.693666
6 usuall 0.693131

013 002100 0O0000DO0OO02000000000000
oopoooooob0oooooooooooooo c1

Table 13 Experiment 2.1: Results of applying semantic

associative search to target data 2 (query: cl).

rank musicID norm
1 proposalb 0.7054710 00000000
2 proposall 0.703330
3 proposal3 | 0.702067
4 proposal6 | 0.695215
5 proposal4d 0.694117
6 proposal2 | 0.690877

030000000 «“co00ooo0O1r+“0000
000 3000000000000 ccrO000OD0OD0O
obooooooooobOOo 40000
“Oo000oocoo2r0000D000 “000000
O3ooooooo«“«coooooo2r+«00oong
000 3000000000000 ccroooooo
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Table 14 Experiment 2.2: Results of applying semantic

associative search to target data 1 and 3 (query: 00 210000000000000000000
c7). 0go0oo0ooobooooboooboobooobooog
rank | musicID | norm Oooo00obObOO0O0oo0DbOo0o0oOooooooooo
Lo | sinsled | 0.468157 000000000000 1000 110000000
2 single2 0.294786
3 | singles | 0294786 000000000000000000000000
4 singled 0.293734 gbobobobooboobooooboobuoooo
5 singlel 0.293734
6 usuall 0.281198 pooooboooobobbobboboboobooo
7 usual2 | 0.189557 ooooooboobD0ooOooboobooO0on0d rank3
8 usual3 0.1871060 DO O OO OOO 000000000000 00o0oooUooOooOoo
9 usualb 0.187106
0 | i | oimesos 00D0000000000000000000000
11 usual6 0.178416 000000 ranklDODOOOODOOOOOOOO
gooooooooooooooooooooooo
015 0000000 20000004 00000003000 Jdoodooooooooogooogooooa
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Table 15 Experiment 2.2: Results of applying semantic
associative search to target data 2 and 3 (query: 00000o0o0ooD cr00000000000000
c7). 000000000 DO0O0DOO000D0OHevnerOO
rank | musicID norm J00000cl0c8O00O0 cTOODODDODODOODO
Lo | proposald | 04681570 B0 OO OO0 000000000000000000000000
singleb 0.468157
3 proposall | 0.392431 godo0obbobobOOobOooobbooboooboooboa
4 proposal6 | 0.303124 002100000000 00000bDO0O0bOobOoO
5 single2 0.294786
6 single3 0.294786 0ooDo00d0ooboooooobobobobobooboono
7 singled 0.293734 goooooboboooOooooooooo
8 singlel 0.293734 002200000000 00000O0O0O0DOOO
9 proposalb 0.215250
10 | proposals | 0.186799 00000000 0000000000000000
11 proposald | 0.187244 O0oooooOoobOOooboooboooooooooo
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