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Abstract: This paper presents a drum pattern substitution system, TransDrum. When given a drum-pattern
source song (S-song) and a base song (B-song), TransDrum replaces drum patterns in B-song by drum pat-
terns in S-song which are the counterparts for the drum patterns in B-song, and renders the audio output
with the substituted drum patterns of S-song. To achieve a consistent replacement in the musical sense,
TransDrums focuses on the fills of drum patterns. At first, based on the measures with and without fills,
TransDrums analyzes the drum-pattern sequences for the two songs and then obtains state transition matri-
ces of drum patterns, some of which contain fills. To identify the proper counterpart relationship between
drum patterns in S-song and B-song, TransDrum uses the exhaustive search. Here, since the characteristic
of transition from drum pattern ¢; to ¢; can be represented by a conditional probability of ¢; given ¢;, the
similarity of two state transition matrices is obtained from the distances between two probability distribu-
tions. In the experiment, TransDrum uses the sum of the Jensen-Shannon divergence for the similarity of
two matrices. Our experimental results show that TransDrums can successfully replace the measures with
fills in B-song by those with fills in S-song. It can also replace the ones without fills in B-song by those
without fills in S-song.

Keywords: music information retrieval, drum pattern, music structure, active music listening

I SAESIAE e SON- I 1. &I
Graduate School of Future University Hakodate, Hakodate,
Hokkaido 041-8655, Japan ERDOFHIMENEDO T F AL CTELLZEN 2 KRER
2 EEEPANR A ZET - . .
s - 5 &7 3 7
National Institute of Advanced Industrial Science and Tech- THoLDIHL, RBINEA YT 72 arElbkoT
nology (AIST), Tsukuba, Ibaraki 305-8568, Japan A APEE T B REEIN 8 E (Active music liStcning) [6]

3 RV RETRRRE
Future University Hakodate, Hakodate, Hokkaido 041-8655,
Japan a)  b1012046@gmail.com

© 2020 Information Processing Society of Japan 768



1BERIEF=EmEE Vol.61 No.4 768-776 (Apr. 2020)

MREE SN, A RWEAN DM ENTE 72, 728 21,
BEOICL o TRESNRBEINEEEE DO D web
¥ —E R, Songle[9], [19] 7% 5. FHEILFHAM TN L
WNE (FE, 2usq, a—F, €= ) U ICED
35, Flih o C X MR LK EATEH L LT <
ZENTEL. F£72, AOOHRMIED &) ITHREL =28
DEREEET L Lol BEINETEEREOHM AN
F TV OPRESIN TS, Nakamura 513 N7 4 DF
B BEETLVAT LARRE LR [11]. U E PR
RRTLDOELENOEMOLDICEESIMZ DI ENTE
5. Ono BIX) 7NV A LA aTA4F—2]_EL[12].
AT - FERIER T DN T v AR, EPERE % SR

LEBELEEST LI ENTE S, Davies ST DS
EIv AL, M AEAETAZE (v a Ty
7) HTE S AutoMashUpper [2] #3ZEL7-. V) AL DM
R HFEEICED LER e~y a7 v T2 EfkT %
ZENTED.

Yoshii 513U 7V F A LIZRT LD XLISY — 0 RH
BAEEHTHIENTESL Y AT L Drumix [18] ZHFE L
2. SNEH SR UDHAESNTVDE KT L85 — VA
MO RN — VR RINT DT T RNT LNy — V&%
PNERST LN TEL, FILINF =% T VT LI
WS HEEREIL, BT - RAERE L IRV
WEHRERERE D76 L, IRFTh ozl ORI LN
TWh, KU TRETDAVATLL RTINS — V%
DI LB REE AR E TV AT LATH .

RE2 T —FRLEOMBNe NI4T v 71d, H#E
DRT LY — 2 PHE SN TR E D RIS 85 —
CHEEEAELTWA. 22X, A AT, BAO, FELRE
DEALOX 7 2 a R, 2/8Hi, 4/, 8/NHiZ & otk
Wit s v a vk, glhofiozby)HIZ, 43T
BBOBEL TV RTINSy = IR R TNy —
(ZAanA ) BNLIELIRI A SN S, LHLEd2S, K7
LANT 7 ERNEHTEICESBEZDMHERO T AT LTI
DL R EHEEEZTERT A2 LN TE b oz,

INESLTRZTERRBLTIE, FELT—FRENRE L
72 R 7 L83= b ORI &2 RFEFL DD N T L8y —
CEELBRADVATLARRET D, KRVATLOMER
K1IRT. KVATLAE R T L2 L0 2D0%
M (=20 B, NI 2488 — 2y — 28000 S
W) 2ASL, BEMOFTL87 =2 % SEHOFT
LNG = VIZELBZD VAT LATH A [14], 201, FO
B, B K9 L85 — > OBERIZET A K 7 ik
FREE LS, BEHMO NT L858 — 2 & Z N ERIEf)
oz SEIDONT Ly =12 LR 5.

K AT L EFEHT B0 T O 2 >R % fE ik
THULEDD B .

(a) BHirh D N T L35 — > ORI E O EE.

© 2020 Information Processing Society of Japan

RTILRF—
V—AZEH (FHRS)

~—2% 4 (K ihB)

SRR E 5
L @)
| mmmn | | medmd |/ som
) ¥ =3 )
L oszrsivy || sgren s
v v
FILF paauedl
FTR)VIBERS R TVIB R
A
Q== @GJ S

K LR

KSR @
HowE

3 i
KIS BER Bl RIbg—r
M(1)=b, M(II) = a, M(III) = ¢ |
L

3.
(? Bk 3

Hi 70 2%

X1 VAT L

Fig. 1 Overview of our method.
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Fig. 2 Drum patterns mapping algorithm of TransDrums.
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¥ = ERIRT. ol zE, SHEHICHIIET AN 7T 4B
By — S ab 120728, xs0 =a, x31 =b &R D,
Ri(r) & B 2b, & SO 23, HHPIBA VT W5 &
SWC1DfEx LD, E(M) FREFEICL > TRLNH
JEERASIEH T D T ROV DINA 7T L OBEFE LAV L
NTCWENEIERT. E(M)I1Z0< E(M) <10t
L), FIRERAHE L LTk SICRAfE 1 %
L5,

4.2 EEER
TRTOEMDOED H BT (122#0)) O E(M) OF
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¥5130.37, HH#ERAEIZ 028 THY, F(M) OFIZ0.73,
TR A1 0.23 TH - 72,

K1IWCANTEEMORT L OBBESE E(M)
DERLS DETHM S DDOfERE, ZDLEEDT 1V A ¥
—HHEF(M) 2RT. 221, £1 () o 117HIE
RWC-MDB-P-2001 No.17 (B #ff) O FJ 485 — v %
RWC-MDB-P-2001 No.15 (S %) & FJ L8387 — T
LR IHEORREERLTBY, BE(M)%0.96 TH b
ZEERL, FIM)IZ1.0TH5.

F 2 (Ix— 2% (B S 2EE LT, SElEA
HL AR RT. RWC-MDB-P-2001 No.15 @ F
FUNY — UREERR 4 1TRT. F72, H20hTRY
E(M) %2> 72 (0.39) RWC-MDB-P-2001 No.13 ® F
FLNy—UEERE 612, b E(M) 2SEh- 72 (0.86)
RWC-MDB-P-2001 No.17 D K5 284 — U Hiss%#[& 5 12
AT BREENEIR S RL, I YT A8 =0
FANNEFET. T4 0MA Y EEGAEIRER () CTHY
gL, 714 0MA rEETRVINENZES (O) THIfHT
L7z, F72, RV AT LD KT LY — 3ol 7
TV AL L > THLNMIEEROGI 2R 3 1I2RT.
RWC-MDB-P-2001 No.15 D K5 L85 — > D5 X)L 0,
1, W3RN -2 THY, 2, 3, 4, 58574 ML v as
t8% — T bH. RWC-MDB-P-2001 No.17  [A££(Z 0,

R 1OEBREE  BRBEAM BE(M) OfEo BAL 5 <7 () L ThE
57 (F) LZ2DLEDT 4 VA Y —FE F(M)
Table 1 Experimental result: Top 5 results (left) and worst
5 results (right) with regard to transition consistency
E(M), and the corresponding fill-in pattern mapping
rate F'(M).

g7 B(M) FM) CEhm~T  E(M) F(M)

No.17 - 15 .96 1.0 No.17 - 14 .01 .75
No.17 - 12 .90 1.0 No.8 - 18 .02 1.0
No.17 -5 .89 .50 No.18 - 8 .02 .40
No.17 -7 .89 .75 No.7 - 18 .02 1.0
No.15 - 17 .86 1.0 No.18 - 14 .03 .60

R 2 OERGREBEASNBEM) LT 4NV, v —EE F(M)
Table 2 Experimental results: Transition consistency E(M),
and the corresponding fill-in pattern mapping rate
F(M).

Kilix7  B(M)  F(M)

No.15 -5 .79 .50
No.15 -7 .79 .50
No.15 - 8 .40 .50
No.15 - 12 .78 .75
No.15 - 13 .39 .75
No.15 - 14 .75 .75
No.15 - 17 .86 1.0
No.15 - 18 .79 1.0
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xR 3 VAT LN LIS OB
Table 3 Example of mapping outputed by our system.

T X B AR
M@©) M(1) M(2) M(3) M@4) M(5)
No.15 - 13 1 2 4 0 3 5
No.15 - 17 0 1 5 3 2
. BERNE-Y
2 0 TRy
N
N;
I
!
=2
g
IN 1L uveles | cedeestonetonstossiasets sbosetesteeto|osetesstoseboestsesssst soteest
n
o I . .
0 4 8 12 16 20 24 28 32 36 40 44 48 52 5 60 64 68 72 76 80 84
INEES

E 4 RWC-MDB-P-2001 No.15 @ F 7 4788 — Uik
Fig. 4 Drum pattern structure of RWC-MDB-P-2001 No.15.
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PP I%

w N

RS LNE=2SR)L

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 8 92
NS

B 5 RWC-MDB-P-2001 No.17 ® FJ /8% — » 1 (No.15 &
K L8 — 2 OREREDPHPL T 5)
Fig. 5 Drum pattern structure of RWC-MDB-P-2001 No.17

(The drum pattern structure is similar to No.15).

«

B -< AT S
= TaNTY

~

w

RS LNZ=25R)L

°

0 4 8 12 16 20 24 28 32 36 40 44 48 52 5 60 64 68 72 16 8 84 88
INBES

B 6 RWC-MDB-P-2001 No.13 ® FJ 4,55 — Ui (No.15 &
KT L85 — > OENRL 5)

Fig. 6 Drum pattern structure of RWC-MDB-P-2001 No.13

(The drum pattern structure is different from No.15).

LIZRANRY = THY, 2, 3, 4, 5BT1 VAL U E2ED
NG =2 ThbizD, RNy EHL, T4 V1 0%
EONRY =8 LI 5N TW5E 2 L 2ERTE
%. —77, RWC-MDB-P-2001 No.13 1 K5 4/8% — D
TNV, 2, ADERNY—-THD, 0, 3, 5AT AN
1 o ag&i/Ny—2rThihb. RWC-MDB-P-2001 No.15 &
No.13 D7 4 VWA v hELINY — 2 OEDE 575, No.13
DTANA Y EEELNRY = IET_RT N5 DT 4 VA~
EEUNY = EIITONT WD ZE DR TE S,

5. #EE

12 RTIXF LT, 7A4NMWA Y EEL NI LY =
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DITNIVOEE (T4 UREENL0E ) EHET
BLEE f(p) DF) 13056 THHIENS, 7404
—HROF ¥ AL NVIL0.31 (~0.56 x 0.56) &7 5.
T, R=AFAELTUTFD2200FED E(M) &
F(M) %R,

BM1 B¥fi& SEMDORTLNRY —2DL=T T L
FONAF AT 5 & ) 1TIefHT 2479 J7ik.
BM2 E(M) #KILT 2 &5 ISRIeAHT 2479 Tk
BML I22oWT, §XTOEMDED ) BT (122 18
D) @ E(M)D¥#iE 056, F(M) D% 0.65 Th o
72. BM2 I22WT, E(M) D¥31% 0.67, F(M) DF¥
120.64 ThHorz. RETED F(M) OFH0.73 13, B
MD7 4N EEgtXy— 2 SEHOT7 VA v % s
OGN = DBHLBEELLEDETOENTNS Z L ER
LTwa., —J, ETHEICL2EBESNE E(M) O

HT0.37 LW & 8T 5.

9, F(M), E(M) »mmwple LT, #&1H, No.15 (B
) & No.17 (SHsHh) o7 #HY) FIF5 (X4, ¥5).
3O (MQ)=1) &, I, Elih CHEIHRD RS
NTWENY =2 &9 LORINITTHD Z L33 5ns.
No.15 Tld, RN =2 00 74 VA v EEL/F —
Y 3NDEBITERTE, No17 T, [AEEDEREDI TR
T&5%. 2%, M0)=0, M(3)=3 TH2s (¥%3).

XKIZ, F(M) 2MEWBlE LT, £ 17, No.l7 (B %)
& No.5 (SHH) ORTEFRL., F(M) HMRVEK E L
T, 7ANMA 2G0T — 2D NapLin DEDEZ S
4. EBIZ, No.17 D Ngjin (&4 THAHDIZH L No.b D
FUZ2THBHH, HMTMIFEHESE W FD 0
BEMD T 4 VA v Gty — D&t S o 7 1
WA RELNRY = VIZEIDBTHI LN TE LRV RSHT
HbH. F(M) DMEMERNBOHEHORT TD, Ny, D
WRENMHANIZH H Z EDFER I N7,

S5 B(M) 2SRl & LT, %2, No.15 (B %)
& No.13 (S ) ORTZFANL. E(M) HHERJE K &
LT, AN —ColEDESEZOND., 28 21,
No.15 TIZFEAINY =1 DD X LI8F —» DFE L
THHLOIHL (X 4), No.13 TRy -2 & L T2
DD ALY — R IZHIZEEREY R LTS ([K6).
ZZTYH, HHTMIIEHRFE V) HIFID72012, No.1b
DFARING — 2 %) No.13 DRI Sy — | 2EH] 1) 24T
Sz, PEX Y, 7100 =R, BRBELMEE b
A2, TS A O L 2 ST R wEIRE T M
R BT LULENH S .

N=2A 5[ v ERETHELORBKIZOVWTERNS, BM1
IZDOWTC, =27 F WEROE, Bl Tco/y — >
OHBHESFUL Twb b0 L) Loxteftirici b,
TANA D ELRY — OB — OS2 &
EVo I OREESFHM L TW LRI E ) LOYAIE
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