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pattern is commonly used in analyzing the
repeated part of music data and looking for
themes. Non-trivial repeating patterns exclude
those patterns which are all contained in other
longer patterns, such that they can reduce the
redundancy of the repeating patterns and speed
up music search. In this paper, we proposed an
approach called Fast Pattern Extracting
Technique (FastPET) which can find all non-
trivial repeating patterns in music objects fleetly
and efficiently.
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Repeating Pattern |a|c|d| f|ad|cal|fc|fca
Frequency 41321312 (3|22
Pattern Length |1 |1|1|1|2|2]2] 3

z s R e

BEATEELRPRD AL FETH
%%H’uﬁﬁgﬁf#mﬁg’&ﬁiﬁ
FEH T RAET 6 PFTL A BT
nﬁhﬁ%’ﬁ |* suffix tree ~ 4F*L % F ¢ %4

%258 o Suffix tree - fEF 8 %5l FH
vE AT - BFE T F E (suffix)[2,
14] > F#73 F k3273 & suffix tree @ 2 #702

VAT R AT LRV R R
TERETRRIOEGIFERGEET
O E R RER9, 13]. Tseng >t[16]¢ 4 &
I g RAOR - L

P~ {% (key melody extraction)z= 2 2 4 £ §
-Fls’—;: ,fgf#g}tgﬂ‘;m,;b-paj,gtfq;;ﬂd
T AT ACEL TR PP FALER R
ERVE O RLDED 2 B AR R
3®a%’£ﬂ&«mi§1&mwaé
o AHEE AR E o Hsu & A (8]
# & - fae g M 4B L (correlative matrix) »
©% Lin & A P[13]3 & - 52 2 Rl g
RP-TREE e 24 £ Z P E - 3 f73 5435
e eng 422 £ & £ F 5 R (non-trivial
repeating pattern) o 12T S 444 4p B AR 2
3 RP-TREE % = j* #a— f§ ¥ chprif -

(- ) 4P B 25" (Correlative Matrix)

Hsu % 4 & [8]4% &1 4p BBt e 2 >
é_# ‘Qé‘ﬁé ﬁh’p£;/§ﬁ?i7§%'§
*‘%*iém{fi%f - Bz AEE s Bk
RESE PERNR DT EE AL B PR
il RS L ERAPERE RAP
;Eﬁ??&ﬁ I ch B o 1T
B+ 0p

Bt -B 12 B3 peng 23 ¢
‘caaccaacdcbc’ » 11 S kR £ LLL ;;%l P T
BoFASFRY G 12BF 8 “rri4ph
L FAEZ - B 12 x 12 rn*‘r_ 4 4F
AR 1o okt T &7 B Y L BRS
g o ATAEE Y B BB A (row) 0 @ j R &
FAE Y % A B AF (column) > PEEME N FiE 2
FRNE S ER MR ANBESE Y JFT N
2B R o Aot T, ehiEe® d Tij = Ting-
MJW%W$H’E%;$%ﬁ¢_@10

H

L
-\Q m}

E
1@%@
%

R

|4

X

1

N

- 1 1
-1 211
- 113
-1 4 1 1
- 1 1 1
-1

olc|lo|la|lofle|dfo|lo|s | (o
'

Bl 1 AJER TG F @1 e i AErL

AN AELZ 8 RT X,T*»{J‘é
Hhors ERY R ERSEK gk
1 - # % &'t Candidate Set (14 CS % %
T)Y MESERYEEIE RN Ek o & -
B CS ¢ z7F =B %%k 255 (pattern,
rep_count, sub_count) » B ® & pattern i~ % Zaf
BEE @ rep count 4B NI ek
rn sub count Bl F T F RS H B ”ﬁx—*—?—g

e HEAL R anieh 2 AFE ALY
EATENRAEY - PE2Z PN (T rep_count =
sub_count) > AT > B fE B EARF]D
Fliv A E-BEIAELERERTE -

BTEEE LB E- B3 B
F-BaipEL TP > T,-J Him
P o R ERAFREEDEEE S
5 T 21 8 Tiygo OEER G £
= fh

Case 1: (T;;=1 and Tgs1)5e1) = 0) > B4 >
Ti4=1> ™ Tps=0> i* 72Chipimy MR- =
PHERFRMERL 1A Tos=0 Rl &7
HoR g s PR E o AR aE
B3 (c,1,002 CS ¥ -

Case 2: (T;;=1 and Tgiy g1y #0) > B4
Tis=l @ Tog # 00 M4 7055 - BE
e ERcadhd 38 »@m ¥ Flic’e & CS ¢
(1,005 (O ) B AT — B0
FEAEIR o

Case 3: (T;;>1 and Ty g1y #0) > B4
Ty=2> @ Ty7 =3 @ fgt Tre=2 %77 F 'ca’
FA- BERFE O RF T30 &7 cd’
ZA- BERIPEBLY - BEE Y Ecad’
G 3R 0 TR R (el ll) 2 (anl,])
2 CS¢? o

Case 4: (T;; >1 and Ty ey =0) > B4 >
Tig=4> @ Tsy =0 Tyg £ 4 *&5 2 BELHR
S Ffcaac’ 0 ‘aac’ 0 ‘ac’ 0 ‘CHMAEH
R HFA Tso =00 400 AR hige g
B € hhP g e 7 caac’ > T R FE
(‘caac’,1,0) » (‘aac’,1,1) » (‘ac’,1,1) »
(c6,1) 5 ((¢7,7,2) °

I g iz



B BT L0 A E 2t BRERS
CS & ¢ % {(‘c’,151), (‘a%,6,2), (‘ca’,l,l1),
(‘caa’,1,1), (‘aa’,1,1), (‘caac’,1,0), (‘aac’,1,1) »
(ac, LD} > 4E 2 TG B £ AR Ll o
5O E &1 (P A F LHCS @
#% % rep_count = sub-count IE P - | 4o
(‘ca’,1,1), (‘caa’,1,1), (‘aa’,1,1), (‘aac’,1,1) »
(‘ac’,1,1) 5 F A # “f » Tl A v J'K %
(‘caac’,1,0)in+ 3 8 o %= 5 &P L “LS A
CS® 3 £ BT Fen=ifice b Pzt

1+\/1+8><rep_c0unt
2

f=

2w g B b 4 ¢’ en

IV % #k f o
rep _count = 15> & » 2 ,,\ s REIRE 60 97
MR N Rehs#kE: 60 S ETE R
@eorg et £ ER PR AR ENRD
S Bis AN T ER LR Y R
% 2

# 2 4 #3F ¢ ’caaccaacdcbc’ i 27 £ &
TRYEK
Repeating Pattern a c caac
Frequency 4 6 2
Pattern Length 1 1 4
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RP[2] = {{‘ab’, 3, (1, 9, 19)}, {*bc’, 3, (2,
10,20)}, {‘cd’, 2,3, 11)}, {*de’, 2,
4, 2)}, {*ef’, 2, (5, 13)}, {fg’, 2
(6, 14)},{°gh’, 2, (7, 15)}}
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{abedefeh , 2 , (1,9)}

{abcd,2,(1,9)} {bcde,2,(2,10)} {cdef,2,(3,11)} {defg,2,(4,12)} {efgh,2,(5,13)}
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Non-trivial repeating pattern abc abcdefgh
Frequency 3 2
Pattern Length 3 8
Starting position 1,9,19 1,9
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FastPET ()
S: Input string;
{

CreateMatrix(S); % %3k */

for (i=1; i<=[S|; i++) {

for (j=i+1; j<=IS}; j++) {
it (M[ij]==1]| =1 && M[ij]=-1)){ /* % 2 (2)*/
r=Find Rep Pattern(M[iy));

if (r>=2){
it (M[1,/1=!-1) || (Find_Pattern_in_P(S[j], r) == FALSE)){ /* # Z(3) */
Row_Count = Check_Row(M, i+r-1, P); /* ¥ Z(4) */
Column_Count = Check_Column(M, i+r-1); /* Z(5) */

Add _to_PatternSet(S[j], r, Row_Count+Column_Count, PatternSet),
k% 3 (6) ¥

}
}
}
}
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Output(PatternSet); /* # Z(7) */
}
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b 2

c - 3

a B

b B

¢ _

d B

B 7 AR % e S 1 ehaEe
2T KRG HBQ) > E R L

}_ri_ﬁ’lb'“r}a"”i;a’{?» f*bM—l(‘\‘ll
2 M=) 2 M2 260980 © §
AAEF 1A > FUFRAEMg=1> @ My
>0 M3]0—3v'ﬁ’—i‘r")§— ERL32272 E
RERVEI Sy mERA o TLabe’ o
R BG)HE 0 d 2 Myg# 1 BERFE
@OHF e A E 143-1(=3)7] ~Lr,mf§:«
FEN 3 g ’%—"Fﬁ?] 8 ¥ MELIET

7F"‘//fﬂ’l\/[3,10:3 A F Mi;3=30 %
K0 KT Myjan = Mg = -1 & M 334 =
M =-1-12% P[8] = P[8] U {3} P[11] =
PN U 3}« BEAFHZG) 5 %
[43-1(=3) P P #1F B R 40 E9 3 het i s
4B 8 ¢ OB AL 0 BEE 0 S B
abe’ 7 £ R E R P EE DR 210413
So BERBIO)Y o H{abe’, 3 x F R
% £ > PatternSet = PatternSet U {‘abc’, 3} >

\S]

13

a|/blc|{d|b|c|d|a]|b|c|a|bc|d
aj- 1 1 13 9
b 1 2 2 }abc
c : 2].. Jal 3.
d - 3 AN, E
- £/ QY
d _

Bl 8 #5diabc’enZia & F | NG ke

TIR|e T e
h
O
Wl
WS

P[8] = {3},P[11] = {3}
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