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$E®X 2 —
« PART L1 BOBRIDfHREE

1 00BN OB

1 Second

https://medium.com/@naotokui/deep-learningz AL\ R4
BREEDFREDH-H—XA-1298d29f8101 &b
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https://medium.com/@naotokui/deep-learning%E3%82%92%E7%94%A8%E3%81%84%E3%81%9F%E9%9F%B3%E6%A5%BD%E7%94%9F%E6%88%90%E6%89%8B%E6%B3%95%E3%81%AE%E3%81%BE%E3%81%A8%E3%82%81-%E3%82%B5%E3%83%BC%E3%83%99%E3%82%A4-1298d29f8101
https://medium.com/@naotokui/deep-learning%E3%82%92%E7%94%A8%E3%81%84%E3%81%9F%E9%9F%B3%E6%A5%BD%E7%94%9F%E6%88%90%E6%89%8B%E6%B3%95%E3%81%AE%E3%81%BE%E3%81%A8%E3%82%81-%E3%82%B5%E3%83%BC%E3%83%99%E3%82%A4-1298d29f8101
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DTMAD (zozafﬁ)

« https://twitter.com/kenfujimoto/status/1620791366233251840 & D
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https://twitter.com/kenfujimoto/status/1620791366233251840

https://prtimes.jp/main/html/rd/p/000000165.000019470.html

https://01earth.jp/creative/other/analog-record/
https://belluna.jp/interior/01/010401/d/0OCZB/00910/goods_detail/
https://im.belluna.jp/interior/ph/0/9126/1007279126/DLARGE.JPG
http://analogsound.blog.fc2.com/blog-date-201209.html
https://joshinweb.jp/av/1651/4548736105409.html
https://japan.cnet.com/article/20355791/ £
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https://prtimes.jp/main/html/rd/p/000000165.000019470.html
https://01earth.jp/creative/other/analog-record/
https://belluna.jp/interior/01/010401/d/OCZB/00910/goods_detail/
https://joshinweb.jp/av/1651/4548736105409.html
http://analogsound.blog.fc2.com/blog-date-201209.html
https://joshinweb.jp/av/1651/4548736105409.html
https://japan.cnet.com/article/20355791/
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(~2023)

BXR1. BHHFREEY-EAFNREY REFH

(BA)
2,930
3,000 -~ 2 590 2,770
2,500 - 2,160 2t :
4 1,980 ; 1.050 1,030
2,000 - 1,070 :
1,020 _|1:080
1,500 T ST --
1,000 - ' ' ~71,900
1,720 ’
500 {1,010 -~ 1,140 - 1310 1:320
O | T T T I |
20185 R 20194EK 20208FEXR 2021FkR 20202FXK 2023FX
BHEHY—-EXAFBE REY—EXFHE

* [CTITH - &5 5| AE IR,
* MEY—ERFBEICI. BELEEHY—EAMPOFAELENEENS,
* BHY—EREEHY—EXAOEAZH AT HBEITFHY—EXFBEHLLTHDOUN,

ICT2tHE~
ICT#ATH  2020FE:BZ&E https://ictr.co.jp/report/20201113.html/ &V
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https://ictr.co.jp/report/20201113.html/

2018FEOHADTERI VT VVYTS
- CDZE : BUSELL 9%
- IRETi%  BUAELL1 3% 1%

( zlgl/—_l\-bﬁ %bo-l-)

» BEBSDPTH
» Prime Music (Amazon) Apple Music, LINE, Spotify

BR2. EHRHNSTEEEY—EAOFIAE(Web77—1)

IO RD (EEERIT—E )
SERIRE ' st
ICT #FF1Y 2020 £ 10 BICE=RELE -
Web )7 V7T — RREDBRKID

* 4409 NIZxHF BWeb7 o 7 —MRAER R EHEE.
* FRY—EREBHY—EROBMAZRATIHEEAERY—ERFAELLTHVU,
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2010

rCD, 49.1%

CD Single, 0%
LP/EP, 1.39% -

Vinyl Single, 0% -
Music Video, 2.69%
DVD Audio, 0%
SACD, 0%

-Digital Performance Royaltie:

- Subscription, 2.9%

-Mobile, 7.7%

Download Single, 20% - Download Music Video, 0.5%

~Kiosk, 0.1%

~Download Album, 12.1%

http://www.digitalmusicnews.com/stories/081611thirty &) US-based data
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http://www.digitalmusicnews.com/stories/081611thirty
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1455 J—FIUNILT BEOHR! o
VEd - fRED, SBE (HERY 1 ILOEI) 5&%9 1800&FtB
—~—

BENEEEER"?
1877 ITYVY LI3—KDOHA
1892 TIYVYyY, ABLI—RER(CHIN. SFELA\IBE
1896 ¥ILI—ZH\, ERBIE(CEET 45T

1920 EYYIN—T(CHDSI A
BREEETIVITAIXAVNDER

1926 ;affﬂllﬁiidxﬁlk I-’l/J DFDIRE (CAIH
1935 7L EDFHBRBOEDFELE (K1Y, 75V R)
1979~ Walkman
1982 MIDI O#lE, /\YIVDER
mM@g SEDRIADOE?
o /8B

E%b ) ﬁ% K, AVSDFT14T7 hm_

2001~ iPod (F—%#%HvO—R&E) | =
R 4 < T 8K A 36X \ 3
2015 YT RO DB O/ SEBOERZHR LTI
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DTM (Desk Top Music)
« 1988FES, NV IVDEKREEDICER
« MIDI, MIDIBSREY 21—l ZFAh & U BER
&= =L Y A (VokDx7)
« 2000 FEICER ?
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Katayose Labie ”

~NEw 2 MIDI

+ 1982ECRRENLT 1 I 5 ILEBHOD
:é%ﬁE&OA—RvIPE%¢5$

+  31.25KbpsDERIL—T(CXDV U7
WBIET, SRR ZETILELLEBBRED
BREEANRY MEREImXTS (18D
EET—YISH 1 msHn D)

+ MIDIXwt—y:1)\1kK (8EYH)

DT —5 DAL,

« 1~16DMIDIF ¥V RILOXpZEFRF o7
FrYRIAYE=IEF P URILDEL
ZBATYRATLAREICHAESNDI Y RT
LAXyt—Y
FrIURIXvE—Y 1 J—hAY (8%
I559) , /—bAD (B=Y3) , £
ValL—Y3ViRA=)LigdE

@ @ @ c FUVYNEBICEEEST, AT AH
S PEESRIADFHIEIEX T, ARISELH D
IN ouT THRU TL\5
Iz/IIlef ‘/glz:l:—??)ﬁﬂﬁ
58> @DINax
T 2017 B AL
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-

~NEw 2 MIDI

AT—FANA bk T—INA b T—INA b e O o

« F—IN—ROPRKOBZEB—HiPgE - - - -
- 144, 60, 127&EWVWSEMNMIDIZE LU TEE=ND.
« 144 : 1 chTRENBDZ RO/ —rAYV
e RF—=H2I\A REEEND
« FEHETRZDRAYE—IDATHINEWSIERETRL TN,
. 128~255F TOEAEHOND
« 60: /—hrFVI\=EEEEN, PRROBZRLTLD,
. 127 : 82
ey ZERANT, F—h—ROBEN3RSZREL, ZTNESEICED YT,
ROVFq EEEINBES T, )
« IB&EIFHRTE, 128, 60, XX (144, 60, 0) EWLWSEUBEIEESTNTULDS.
-i%%@ﬁB@@ﬁw?—Q%ﬁ%t,#—ﬁ—REE%EBEKB@ﬁG%%
\
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:_re\a)‘ék L & D FESE BYBLER

DTM (Desk Top Music)
« 1988FES., /\VIVDEKREEDHICEK
. I\/IID_,_I\/IIDlsﬁ _J:L—)VE_JZFc‘: L7cBE R
£, BEVRATA (VIO P)
ZOOOL-BE(c_ﬁiE ?

DAW
c A—T A A ESEEERET DIEEI AT A

« 2000FB(C/I\N—=FDBY I RDIT TPV RTALN
 ProTools, GarageBand , Cubase VST & - - - -

Pickup! BEARODTMAFT—3 3~
https://www.dtmstation.com/
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https://www.dtmstation.com/
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KGBroadBandStat1on005 (2008)

https://crestmuse.jp/klab/lecture/mi/KGBroadBandStation.mp4
19 F&EEA BAZFREAZIZE BERBEHRLE BHRER 2024
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D FE b YL &R

- BHEER
« https://crestmuse.jp/klab/lecture/mi/
- BEFIFHRBIEFSREN—R28$9iR

B RIEHRUIE)

« http://www.ieice-
hbkb.org/portal/doc_557.html

XT 384

20 FEmE EEERAY IS EERAE BREE 2024



SR IEERAME DIELAOBEE (~2010)

1960 1970 1980 1990 2000
S /DT I TVESS > =7 2/DTM

N
S gadio Drum | J;i\;
PILIJX=Zwy
D L

{=he] S 2T Lo o

4 ﬁ%mw927&i7?
EMI™1 991 4k . 4eas
S5 \N—t—TV

wabo

Contlnuator

giu 0@5 — ) f P
7N BB (MIT . BIBRO Bk
FBEDHT (Winograd) BEIERE o & ]ﬁ%
BSEDH
Emotion and Meaning
8 DN BIENS T
I\jj_jsz,rngjzr/j 7 INEIDSTAT
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../../video/AI/LejarenHillerIlliacSuiteforStringQuartet.mp4
../../video/HyperInstrumentRobot/wabot.mp4
../chap8/chap8.pptx
file:///Users/katayose/Documents/presentation/MIP/6_composition_arrangement.pptx
file:////Users/katayose/Documents/presentation/video/OsakaU_LIST_WakayamaU/Omoshiogakumon1998.mp4
../../video/ICMA_video/KTH_voice.mp4
file:////Users/katayose/Documents/presentation/video/MIP/PreFEst_J-POP.mpg
../../video/interaction/conductor01.MP4
../../video/interaction/Dannenberg_AC.mp4
../../video/interaction/Dannenberg_AC.mp4
../../video/HyperInstrumentRobot/toyo_robo.mp4
../../video/HyperInstrumentRobot/Radio_drum.mp4
../../video/interaction/ContinuatorClaudeBarthelemy.mp4
../../video/AI/HaHiHun.mp4

20105 AR ?
RIEF 8 i DY

20 FEmE EEERAY IS EERAE BREE 2024



SEMBBICH (TR FE A

Wekinator (R. Feibrink 2009~) [Ft{{325R]
DeepBach (G. Hadjeres 2016) [fmEh3R]

Mann O RF A (Y. Man 2019) [FH{{335R]
Dear Glenn (Maezawa 2019) [BEXRIEM(FTR]
Music Transformer (Google 2018) [B&h{EdhR]
Jukebox (P. Dhariwal 2020) [B&){EdhR]

DDSP (Tensorflow Magenta 2020) [FtH{{E25R]
Mubert (Mubert Inc. 2022 ) [Z7OY 7 ~&]
MusicLM (Google 2023) [OY 7 ~X*]

JNO+RZF (A% 2023) [Z7OY 7 ~XR]

udio (https://www.udio.com/ 2024) [ZOY 7 +Z]

* By RERFRIE VAE— Diffusion model A\ (12(F &)
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Wekinator [FTTE{U3EesR]
(R. Fiebrink 2009)

http://www.wekinator.org/

e YT RF v EIVRO-NINDKXA—=AEDYYVEVD

@i?ﬁﬂﬁ £
. ARBZEH (A—"T Y

& WekiMini File View Actions Temp ® 0 9 2 100% @3 [ Sat2047 & Q

[} Walkthrough | Wekinator Rebecca

~ 0@ 9 03 & e =

X New Project S
Values. Examples Configure
@oscin O oscou - g
Models randomize QJ[x O] (> it staws
Start Recording
outputs-1 0 o ] (o O
- outputs-2 o o %) (o)) 1O

Status: Ready to go! Press "Start Recording" above to record some examples

8) Continuous control of animation color

+ Windows: 32:bit, 64-bit
Mac
3

1:12

R&ESA BERFRAFIZ

B EEE

Y —2R)

&  QuickTime Player File Edit View Window Help $ © = 100%B3 (D Wed12:38 & Q

Latincher

Start listening NestedJan2016

i
Wekinator listening for inputs and control on port: 6448

Inputs [
0SC message: /wek/inputs . bib.htm!
Outputs

0SC message: /wek /outputs Wekinator
Host (IP address or name): localhost

Type: _All continuous (default settings|

2:40

AR 2024


http://www.wekinator.org/

Katayodse LabR

DeepBach [fRthR]
(Gaétan Hadjeres, Francois Pachet 20106)

« MEARNERE (XO0FT a4 —(CWUTINR, .,4,__,76,77,74__,___'_/,_,2, D \
PV, T/ —=JUIN— 2L T D5RRE) 69665 6,6,

% e o505 I |-
« Ny N\DOBERE 3528 ZNSEERE o]0, 00, 0, 01 0, 01 41 4s 11 12 0, 0
502503z ITICFE \ Y
« BEERFEDRIICLSTM (Deep-RNN) e’“bz"‘““g embe:di"g
ZERAT DDHRA Y~
. 400%0)70D0)51—y\9'\7\j)@351j($$% Stacked LSTMs V Stacked LSTMs
/3\331 6OOA7__Z |\T‘\\ Elééf{t)‘\j— U ‘\J\\j'“/r{_'\_\ \ Neural Network l
C\:_ Feﬁ\l% 5 *%E Me+rge
e +

Neural Network

A->'___‘ i ——_"‘-.4_
~ Softmax

il === £ 0:59
25 Cenh BEPRAPTEEN SRERILE BHEER 2024




DeepBach [fﬂﬁa@$]
(Gaétan Hadjeres, Francois Pachet 20106)

RNN(1986~) :

A N R e AR e
R(FTDZET, FFRINEH
(RIERAR) &S & &0k

ELlexRy I\'7—7=E7_-“)l/

- BASEBPERBHROLIEN I
FREEH

LSTM(1997~) :

« EARBICIERNNER UTED,
RNEBICERT/ — F DREZSER
TEDFvRIVZEBTD

o ZOMHEMCKDIREDSEEN
IERBDI—FT 1 YINTES
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Katayose @b

Mann GDJZTA R R]

(Y. Mann, Magenta Studio Google TensorFlow 2019)

BEZA—TALS (HEFNE) RICEHR
https://twitter.com/yotammann/status/1197264489684623362

Real-time audio
timbre transfer using
a GAN trained on
Mozart symphonies.
Whistling ends up like
a flute with some
accompaniment.
anyone want a guitar
pedal?

0:30
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https://twitter.com/yotammann/status/1197264489684623362

- - ""{Qs
Katayose Lapyar .

Dear Glenn [;B&X|GT(F7R]
(Maezawa, YAMAHA 2019)

https://www.yamaha.com/ja/about/ai/dear_glenn/
https:// www.yamaha.com/ja/news_release/2019/19102301/

4:30

http://youtu.be/vyUgY3R9-GQ
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http://youtu.be/vyUgY3R9-GQ

-

Katayose LabR

Music Transformer [B&1{EdhR]

(Huang et al. 2018)
Attention (Transformer)% £t F R B /E|

1 AT A

Suite Bergamasque - Clair de Lune
Claude Debussy
Andante tres expressif /2—\ /\ —
T o 2N o e B —_— T — = EIE 2 /J \’E‘-ﬁ ]
i AR e e e s e T T B yX [
oJ T e 1 4 | ) ]|
e AN TH G )
0 bt g |t y R —t — > R o
[LEIT R T S L P P P &
con sordina — F r

Attention#is
525 (BEHLIRKZIFD) T—YDIRIKFBRESETIL

25, @ AttentionEHA(C KD (REA - 52H8) ODIEER

WwWas31>

AN 79 r
« =07

ERBETFR ~BORUBEDEIR

<zE>
Music Transformer BZAEE#EER

1 §£ﬁ”§;ﬁ "
Attentiont¥is BHAREERES . & = g

Br-FEh i, 38 < Attentionh & <

—BRABEDERLIEFAP TV

%%%%%
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https://colab.research.google.com/notebooks/magenta/piano_transformer/piano_transformer.ipynb
https://qiita.com/NayuSato/items/e193ea8b8fc5db560431
https://qiita.com/NayuSato/items/e193ea8b8fc5db560431
https://www.acceluniverse.com/blog/developers/2019/08/attention.html

Katayodse LabR

Jukebox [ EQM’EEEE%]

(P. Dhariwal 2020)

VAERTEH > R T A
(FrF2 - Iv VI - FEAAT audiot )

https://openai.com/blog/jukebox/
—A DO BHEITET,
(BB JukeboxiBNELE by EHBEELE (BEKX) )
http://naotokui.net/2020/05/openai-jukebox/

3:30

CDRERET(E "5, HAEHTIN. Y RTLAD TFEHIMIH) hh>TWLWBDh
(FTREHDFBA, > BRORROD—DEWSZET, FEERALUP—FTOF v
TAOTA4PI—R, TVYaVEADER (ET7I/IUE) AEAFNETT, T,
A9 AI)IEEEFE Y CycleGAN EDHAENLET, S5ICTTVNT EICR
DZ>5TI,
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https://openai.com/blog/jukebox/
http://naotokui.net/2020/05/openai-jukebox/
https://qiita.com/ta-ka/items/b59286cdf9b4d9f9ff14
https://junyanz.github.io/CycleGAN/

DDSP [¥ﬁ1ﬁ1ﬁ¥%ﬁ¥é]

(TensorFlow Magenta Group 2020)

N ==
REFEEE RS

https://magenta.tensorflow.org/ddsp

BIR—IEBTVB TN ERIN—-I 3V 7?

T

| Fo L, Harmonic
Audio

—>
Target Encoder % \ Foverb Synthesized

Audio L, 7 —»| Decoder —»  Audio
Filtered / “
_, Noise
» Loudness —» MM\V

Multi-Scale Spectrogram Loss

31 KB BEZRAPIYN SRESME BHER 2024


https://magenta.tensorflow.org/ddsp

o

Katayose La F

Mubert [7°Cl 7 ~ X B&1Edh]

(Mubert Inc. 2022)
2022 ~ii7b D70V T %R (Text to Music) Ty k7Pwv T

HFFROBGMY Y TIL (tbox 22255%)

1- *f —}ﬁFﬁ%ﬁuR —) ?;/,R%ﬁ’;‘b

ez | DO B8
SEPRIF L8R SBERT net
: - GPT—

Sentence-Transformer

MEZE

O MubertAl& —fg897%3

= NSO - > > . NE . "Eati i ’
BRIVYYTER %S BIRER: o, hear the bell rng:
1.8) [lullaby’, ‘bells’, RS 7oK
S %) ‘romantic’, ‘techno’] 5T DRI -

O REYRFAT —
4% L72BGM AN . ['nature’, ‘ehsifm— ¥ﬁ7—'—- ‘Qgﬁé

_meditative’_bells’) BaLT
BT : | ['zen’, nostaIQIC] ' %ﬂ?ﬁfia? '
] O (S
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https://gotoyusuke.com/mubert/

i~

Katayose Lab®

MusicLM: Generating Music From Text 2023

https://google-research.qgithub.io/seanet/musiclm/examples/

We introduce MusicLM, a model generating high-fidelity music from text
descriptions such as "a calming violin melody backed by a distorted qguitar riff".
MusicLM casts the process of conditional music generation as a hierarchical
sequence-to-sequence modeling task, and it generates music at 24 kHz that
remains consistent over several minutes. Our experiments show that MusicLM
outperforms previous systems both in audio quality and adherence to the text
description. Moreover, we demonstrate that MusicLM can be conditioned on
both text and a melody in that it can transform whistled and hummed melodies
according to the style described in a text caption. To support future research, we
publicly release MusicCaps, a dataset composed of 5.5k music-text pairs, with
rich text descriptions provided by human experts.

33 RERL BETRAY IS HRERILE BREN 2024


https://google-research.github.io/seanet/musiclm/examples/

Katayose k& JoSe

GPT-4IC & 3 EHERERD DD
JOYVIRIVIZ=ZFVYUVT 2023

https://youtu.be/Zk99iIQE-TxE

Y VDA A= % TR PASD @7Zav7 I~’a“:GPT 4IRS

Eﬁﬁﬁ DF
(few-shot) $§$llﬁ

Hho7xo2F30WDo7ebh &
L7zghZz{E> TaRL LY

AT A

RIDEZES S & ABCER %
QD siL- D
|"Gmai" G3/2 |
|ID/2 E3/2 C/2 |
o =1
oy
B2 X%03¢ 50 EIFTAL L
s @—-
GOEVWTI HICHBE QOREREE2TFAMHA
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https://youtu.be/Zk99iQE-TxE

udio: Generating Music From Text 2024

https://www.udio.com/

https://twitter.com/udiomusic

Create your first song

4y A song about new york city, country, country rock,| E]"> Create

Custom

Instrumental @) Auto-generated

To get started, just type a description of a song you’d like to create. For best results, use descriptive genres, descriptors,
and moods.
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https://www.udio.com/
https://twitter.com/udiomusic
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