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micro Tl372 { meso A7 — L DF ¥ F ) BELRANCEK
E L7z
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This study proposes a reproducible segmentation pro-
cedure for fixed-media electroacoustic music, designed
to support formal understanding during the preparatory
phase of acousmonium performance. Its aim is not to

develop an automatic, music-information-retrieval-style

segmentation algorithm but rather to articulate an analyst-
facing workflow whose decision steps can be replicated.
The analysis is conducted in iAnalyse 5, a computer-
assisted music analysis application that synchronizes
multiple visualizations on a common time axis.

Using iAnalyse 5, the waveform, spectrogram, self-
similarity matrix (SSM), and brightness—spectral standard
deviation (BStD) plot are aligned on a common time
axis. From these synchronized visualizations, three types
of sectional markers are extracted: Index (I), Boundary
(B), and Transition (T). Candidate segmentation points
are identified at times when at least two visual indicators
exhibit concurrent changes; these points are then vali-
dated through focused listening immediately before and
after each candidate position. This combined visual—aural
verification is intended to privilege meso-level groupings
over micro-level detail.

This procedure is then applied to Francois Donato’s
"Annam" as a case study. Track boundaries on the com-
mercial compact disc (CD) release are treated as indices
(D) provided by the medium, and additional Boundary (B)
and Transition (T) markers are introduced to derive the
meso-level segmentation (Segments 1-25) as well as the
macro-level structure that consolidates these segments
(Macro Sections M1-M5). The procedure superimposes
I, B, T, meso-level, and macro-level layers onto a sin-
gle timeline to reveal the relationship between divisions
presented by the CD release and those inferred through
listening and visual indicators. The results demonstrate
that this integrated representation enables analysts and
performers to grasp the meso—-macro listening units
required for acousmonium performance preparation.
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H 27 H).
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512, BERATEIRIERE O MY 5 I XBEHGE D R0y
BRC ko TEHLE 270, A—FFEISHLTHX
HIRTIES D= 4T S % (Delalande 1995; Windsor
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3ETHMEREE FIEZ R L, 5 4 % C Frangois Donato
{Annam) (1993) NDOHEHEFZRRTE. FHSE -
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%1 BTz iAnalyse S IC X 2t 1./B /T
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89

23. BIOXYF— 3 VA
=S
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WKHOHNTE AT Z, ANEABIL &5 5 XY)
D i 2 at S % 72D DRAMER T30 D & L TRAH]
T25HDTH5.

24, PUV—REZIJLDESER 74X 21— )L BES
D DiEX

77 =AY AHBICEERMD 2 ML LTI,
ZERI IR & BEEL O RN %2 D < 2 kim0 BETDH 5
(Vande Gorne 2002; Prager 2014). ARHiTlX, &Rih3
% Z BRI A 7 — VT &H % micro ~ meso ~ macro
%, wamOEHE EOFEREY UTHRRD LTHWS (Tun-
nicliffe 2019).

Vande Gorne (&, BEH{_EDHAIZ T7 4 ¥ 2 —)L (fig-
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RE2ENDFE L E D & LTH A S (Vande Gorne 2002).
7 4 ¥ 2 — VBB AR TR L, B~ TR
ED THREX LTOFr Eh ) THD, BEEEED A
DPHBNT, RZ2E, B 2T 2 AT
3. ZDT7 4 X 2—ViEmeso AT —MTEWHTEE
o2, Vande Gorne HE1Z TR —)L) ¥\ HEET
PHAZ ST TIEWRL., L5, 74 F2—LOH
W ER - KIE - EEMEROTRNZTEOL< 5, t»
S EEMBUE L SM LT WS,

—77 Prager |¥, BT HETROZEMLESZ 2, JR
RS % THEEHL D DX (composition d’écoute) | DIE
e UTHEZ % (Prager 2014). 7859 (Nuance)©, &
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| RFELEPLRBIEEHELL, ZDDITED
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2RD 7 4 — LD B WS EBET macro A7 — )b
WEHELSBEBRLTWS DY, BRI, R kS
(micro/meso) IZXf L, YOEZRZE-E, YOER
EHRNEPELZPE VIR U THEIN 5.

L 727435, Vande Gorne @ 7 4 ¥ 2 —/L & Prager
DOEEZHLD OMERNE, WIS EERESERATHS
IHPREDOFE L E O ZESUIDHL, ¥ X5 %MhE
THUEDUT 200 EEREEZR-TED, £
2 BHFEIE micro T®, MK & 72X 5T Z 7= macro
T3d <, meso 27 — )LD L Z DRI TICED
NTVWBEELEZRS. 12770, MEERFER T —1%25
B 28T RS, B HEBMROVMATDH 2
7z, Tunnicliffe @ micro /" meso /” macro IZFEHHIY
RSO 3 Z @Y Tl iz,

6 Z ZTWS Nuance 1%, 77 Y RAEDOHERHEICBIT S (58RI
(BA4F3I27R)) 2L, PHEY L TOME (intensité) IZREL
VA4

2.5. ARDIE : AIRERE iR cLTRVLS

AREE, BEREERENOEH AT —a v
PHIIE T2DTIERW. $¢¢L A SSM, BStD Z2¥ D
AIAIERS R, TR - S EDSHER LN T i
HEHL, COX5RBFEMZEZIL TS 2R 2
7= ORBERE L THY, BERUC X 2 Hli% % 2 %5
Y UTNEDITS. Lo TARTERT 2D,
IFERZDHDD—HTIIR L, YofsEicFEE L,
YOk RBEHEERE R CTXYI D) 2ED = v H
WiOFIEEHRT 22 THS.

RETI, ZOiHxr BEARNREEFIHE UTER
fkL, 1./ B ./ T ®ff5 ¥ meso-macro #EK D %%
R

3. FHikam

31. I,/ B/ TIZ&3 meso-macro DEEL : HHE
FiE

Dl E%xEE 2, AfElE, BFORBAT —LHGHL
HEREERICHEZ DD, 1./ B/ TEKET5E7X
Yr—rvarFREEREATS (1/B ./ TIXHET
ERLIBEDTHZ). XD, CDDA VT v o
AN R EH DR T MO XYID (1) 22 LoD,
B,/ T 2E2< meso A7 — )LOEEEVHL( 5> & macro
A7 — NV OEEZH) OMXIZ NS 2 £ TOMREL %,
BEaHbRED LicBiRbs 2. 2o HX, 9
FREAKRTERL, 77 —RE= Y AHBHEHICH T
SIAEZ L RTE2LICH 5.

ZDOLET, AFWTIXT/ B /T WS R/ NBOFER
v, MIREE S Eo—8+ OBy 2w
HIlZ & > T, meso A7 —LDE L ED ¥ macro A7 —
NOKXZZFET 2HEDFIEEZEALT 2. Bk
AL, (1) R D AT HHERE D Rl — Ry C B R 21k
BRI EFTERSERM e LT L, Q) EREH O
AR ZHEN L Ty 2R Lz LT, 3)1/B /T
215 L, meso X5 ¥ macro KA LIEICE o |
5.

I1/B/TICL3EIXFTF—> a3 FIE

3.2. B9 X4 —)JL : micro / meso / macro

RIEICOEED L2 =BA 7y —VOREEER, I TE
#7325, BEFEESTEONEMEZIEZ 270D
A ¥ LT, micro / meso / macro 2» 5 7% % = B
IR 7 — LR R E N TV B (Tunnicliffe 2019). micro
BRI A XY MW = AF 27, meso 138D
DHOEAR GEICE > T3 BEOHIEMNE L £
D, macro [ ¥EMEERLZ DR EXMNRE T2
NNVTH D, ZOVHADERZ A, HERFHEIY)
HHZEZ Tk, THERURED L Z W] (perceptual
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sensitivity threshold) 2173 % Z L ZHi{EL LT\
RICH 5.

KEDDHERICBWTD, meso A7 —LixBE
X ZHR~2 IR OHRFEDF & £ D ZIET 5703,
Z ORI EEME TR <, BERCRICIGC THE S
TR LA ENREA Y LTS . %72 macro A7 —)L
b, B3 LHREROBINTHIET 2 I3RS, &
L ATHBEFOBRD» HEER FEROH 2 TRKERIE
WD DXI) L LUTHRZR 5.

Vande Gorne @ 7 4 ¥ 2 —/L ¥ Prager DFEZHLH D
XL, Z DEBETD meso-macro IZZNFLLIET 2
B, B ETHE - ROBEETH D, KA —L
2T 2MERE DD DOTIERWV. AR, Tunnicliffe
DR r — Az TR LDD, 74F2—
CHEXE D ORI OEERMNA R 2 S L 72275, meso
27— VOB Z YO X5 il L, Zhx o
¥ 5 %FHT macro DMEXAHK 2 0%, BRIZE
¥7nv 2y LORY.

TITHELRDRZ, HANEEESOLREY LT
FEWRAICIR E 2 DTlE7% <, BEXEY | Ebo7) &
HCTE25HEEED T T 28 THD. Lidio
T, 2N THEED —RICEE DIT WEEIIZ
X, BREE LTOB TR L, B LToT:
RETDIEIDPHEUNCIED 52 03H 5.

3.3. AJ4R{LIBIE liAnalyse 5 ¥ AIfR$EIZ—SSM & BStD

Couprie (Z X % iAnalyse 5 1%, Waveform, Spectro-
gram, SSM, BSID, 7 ¥ X F X277 7 4 v 71T XK BFR
Y, bRA RBIRE KN 2 H—oliEEh LiciaTtE s Y
7 b 2 7ERIETH % (Couprie 2019; Couprie n.d.). 7K
FTWS SSM %, HOAMHELATA (Self-Similarity Matrix)
DAL TH 3 (Foote 1999). %7z BStD &, Brillance
(B2 ) RARYT MLV OREE(R 72 EEE D <
IX=RefAEDE, BOAL T I RF 27 OHE%
WZA7-00FRKTH S (Malt and Jourdan 2009). =
Uz kh, EFEESTEOMNZHRANCHEL, IE
WA A R ZER S 2 2 e, MAANCHARTHS
BUCRG IR o 7. —/T, BN FEMED
B E R IMIIITFET 2D DD, TED K=V HiB
Nz 22, Yo ks nEHHOE R MemME LTS D
l, TZ0HER EORE, BEIIZK > TEIITEN
] Vo RERRNERIZST LI bE T
BT, MR U THKD IS ORBRICKF LT
VWS DS .

34. 1./ B/ T ORE & HIBTRE]

AREX, iAnalyse 5 _EOEEAHRILERITEICT B
/S T 2W) =ZFHDOXY] Y ¥ meso-macro #3852 8 A

35, IhS5OBRER 1 IHEKXANTIRT.

Index I 12 I3 14
Meso Scale| 1 2 3 41 5 6 7
Connection B B T B TE T
Macro Scale M1 F M2 M3

L

I SAEEHOBM (Index, ffl: DESv4)
11, 12+ X8 < D IndexE S

B: m&LTRESNBER (Boundary)

T:®HELTHENDHER (Transition)

X1:1/B,/ TOEAK

11X CD b7 v Z7FOHNEERNC & D /ES I AT
TARYID, BIIBEE L AR IO & T (W
1) 1 LTREXNZHR, TIdERASHHRIcHN S
WX Z2ERT. mesold B,/ TICEWBESNIHE
BErEDTHD, macro ld meso DEHE ¥ U THK X
n5.

I[i%, CDOD+ 7 v 7Ky, {EHRE B X 5 g -
REEIMERZR Y, fEMICHET 2 BEROPTH LT
HDREINTWVWE [RFOXYID ) THS. 113587172
SRR D 5 205, ZHDMEME I X 2 SRR,
HhR - BE EOREH S X7 4 7 LOfFSE - EHEH
MIZFHED S XKYI D IE—RE TRV, Lzdio TAR
TR 2B EDRI L L CHHNCHEHAT 20T
3% <, B/ TIZLoTHELNIHEIRAN— DS &
g - BBET 270038 LTHEDIT 3.

Z ZTARETIE, ToEAZ, 1 2FRIX5ORM e
LCYOREERBILEL TSI 2L WO EKRTERL,
1 O 5 FEOHEE TR L, RIFEEIESWTR3
~RO (R X Reliability DIEF) D VUERE TR 3 5.
F1)

RH E# ARHLRE L3 B/T LW Li-LE

P R4 o7, Gl RALL EEEL, B/
S HECEDY L) htEs T REBARLELT

R3

m

HBHF ZEROEKRERRY S
EEAREEINDEA TviLybk, & [ & BT 2HEL,
R2 o —RENSGV AR YA MR, 4 BRTEERE WE
EXHANRELED vPE1—%F 125 CiEaeR)

. _ EAl BT EEEL,
5K - BRAHE DSV IEBRD -
BTEAL #, REABDH ;%“;Fif’m*** LTH

Rl {E~rh

RICEVEBLIGS UIRL2—THE BT 2HEEITHEE
RO B s#UuETRESh KR, BERTH LT, | TEBIERIC
S BHEDDE BHd

R1LIDEALER

D Eo®EIZLD, AETIXIZSRIERE LTS
L2, meso-macro #HEDHIMIIE B /T ZHEE
LTITD. ZZTARAHVWSE B,/ TOEZRENDT
NN
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B X, BN - BERER IR B DSBHREICYI D B b 2 i
Hl LTOHERETHD, iAnalyse 5 LD A1REHE
CHERUCEESWTHETS 5. T, MEORLE L2
¥a VAL R OIS 5 B~ T EIEE oHE
BXETHD, HEANETIEZIWE LTHELEGE
W2 DX ZBHRINCI S 7= DHITHS. ZL T
B /T O#itE, XROEERLHIWHIR] TAIHHEE (—o
M) o—H+FAHORERUC X 2HFE) 12Xk ->TITS.
CAURHIWT 2 A IS DUE 3 2 BRIITIdR <, Bast e
O 7' vt R 2 A AEIC S 5 7 0 D FEERAYELHE
TH5.

1. Waveform, Spectrogram, BStD, SSM D 5%, —
DL b A3F— O 1 B 7 2 & R 3
B/ TME LT 5.

. A EEXEICOWT, ZOEM (BB X
Z 50 o RA R DHEIF) 2R L, B EO %
EEDREPREICHS LT, RZRBELT
W52, FROT & LTHRT 20%2RD 5.

3.5. macro X7 —ILDER L I L DBE

macro A7 — L%, fEEL/zmeso 27X+ (1,2,
3..) BB LT, 2 s oifirary IR MO
LEDDS LD KRERXE LTD macro (M1, M2...)
RN T 2B TH B, AR TIE, macro & T3 D
Me—fR) » U CEET 2D TIER L, B (7 = —
R — DEAEGHE & EiiX 4 2 > 2) WCERET 2 EME
KORBELZEE X 2RAKHENME LTHEETS 5.

macro #ER 1%, ROFIETITS.

1. fefdliH (RTHLFEER)
SSM D ExARINCEN 2 70 v 7S (R
DEEED) L, TOYIDFEAR FEULDOF L
D DYID D 2 ALE) %, macro BSOS &
L CHiH 3 %. [FKEC Waveform, Spectrogram,
BStD 2S5 L, HRK - 77 XF v DEE - i
Hobf - HEOH S E IR DA, HFETIER
& BREEDFHEE 1o TYIH B b 2 & % 16
e LTMA%.

MEH O D IAA (FRV B D)
5D 5 %, Waveform, Spectrogram, BStD, SSM
DEBIETE CTEUD EIR o THN, 2»OHIRD
meso £ 7' X > N FEOMRS (EM - EE) - Z2RI1Y
2% FWV) BTV ED b DEELT 5.
macro DEEFLIE, B OHFTH & {IZE L@y
HBOL—HLPTWVD, £3 MEVB] 2L
L TRX 7y DI 2L T 5.

- BRI & 2 HEE & R
B DORTR 2D IR LI L, HEIZIS T TR
TR~1 DIREDHH £ CTIRF 05, HHIDK

HHE D b o 7z L ST = 2 E % macro 5i
R UTHAT 5. 2@l THfs—mic
IR U722 Wi5EE, macro DY) Y % % HEH 12—
FAFEEET, meso DT DEIE L LT L,
macro X731EZ DHERHZ B THRET 5.

I &£ DG (B L TofER)

BRI, WEE L7z macro AN & ¥ OREEE
TEINEMRL, —B T 5 ThA T
W3 5. 1D —BUIRD 2EHT 5 L3[R
53, LA MERMIPIRT 2XEID ) & THE
B+ RIfRFERERIC SO < XY) D | oBfR% BT
ZIERe LTS, 20 LT, EREEH» a5
R =R & W o TR L~ oL o FdE
LZ2f9C, HEBHIKICERMT 2RO KERHAIL
L T® macro ZHRET 3.

4. EHI9¥7 : Francois Donato {Annam)
4.1. ERCHIR  2TICD by I REIDMED T

AEITIX, SHRIES (Francois Donato {Annam)
(1993) ) I L TARP ST 28R, Zofng
FAMEIC 3 5. MRETRIFAT] CD (Donato 1996) & L
THEE L T v 21208 TW5A, Y% CDITIE T v
7Ly NEOMBHIRYNIFELE S, M ¥ 7y b —
ZAZHIRZE ATV 26D RATRER 7 % X P ERIO
EBTCTH5. 222X, +ov rER (BIARED <
&L 7 v 7R COREERFEH I A TORY., —
5T, CD @ TOC (—f%7% CD FHARKIRDOFRRE X
KUy Y ZRICBIS NS F o v 2188 5, b
v %S by 7BR (BBNE) - STy IR
EtAIWD W TES. ZZTARMTIE, ZOCD
2 HEURATRER b T v Z1EHE, (BT

¥, 1 (Index) ¥ LTHS.

F7z, AFRHER R TSRARER —XRERNE, H5%
CD (FEBIUES ¥ 7 v o — RICEBEHRIX T
W57 ¥ 2 MER WEdhE BB X 28R E, 1%
&, HRRIEERE)) ISR o, i 22O ) —F - R

EOCIE]
Ty KHBEXEFIHERETE R o/, Lkdio

T, 1 ORI L ~LE R (P~EREE) ¢35, F

TR OEEE, 3% CD O v 7 v + & — RICHIRI X 7= 18R
1HD L PERDY 1993 FIHER XN, 1996 FEITCD 2 LTV VU —
2xn7-. % (Annam) ZH X2V v RED TEXY)) 12Hk
T2XA4 MALTHY, HRFREEMEWEORE TR, W
23 U CHUER R B G D & KRB X - REABAT T 2 6il{EE
BERBELIMEMTD S, FREERE, F4M (BR) ~ofbbd e
Z O R rwS ZEoBL RN, B RNERND S8
BHEAED X IBEXATWS. BfEhEo 7S Y Y - R
F b (1963-2024) X7 5 AEPETREY - K« v B I ER,
20 FREF T A TEZICI D A, Pau KFTEFEEERELH
olz. Vxrevad LY HIHEL, 1991 £ 5 INA-GRM
(7 7 ¥ AENRBERESETE R L —7) IZB8WT T 7 —RE
= ADa Y — MEERFMROZ I ANCHED 5 7.
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7B, NIRRT ST 2XIbTH D, BT L
e FOMERA 2 ERE R T LIER L 20,

—HT, AMFEOHINE, TS5 LT IENXA
72\ meso-macro WG %, BEEY & nJ RS0 E D IR
WoFELD»LEE 77— RE= AEBEICHE
TR TS 3z ichHB. T, Waveform,
Spectrogram, BStD, SSM % [F]—¢fiil 12518 1,
R D AT AFERE DS R — USHE TR 3 % & T 2 154l &
LTI L725 2T, ZDORiRER~EAF O BER#
MEEMUT, XYY e w2 R"d B/ TZRET
5. DEizky, 1/B/T, EbiZZhoroEH,
A% meso-macro G Z [{— X A4 574 ¥ L THEREG
¥, NHEENEGZ2XYID | v RS X ORI
e BN I 2 XY D L HEibkiE) DBtk %z MET
AEIC T 5.

42. 1,/ B/ T ¥ meso-macro DMK

{Amnam) DT X TF—ra i, K2BIUR
2RI RFEER % B 212, macro, meso, I D=JEIZ,
PHeAERE (Connection: 5 B Y #EBIXR T) 2N X
Jo TZEHHEhiRRE ) 0oy U TR 7=,

21%, 1B ERORH{L L 1, meso, macro, BEckk
BROERRRTHD, LROBEFREMMTES X512
L7bDTH5. nlffiftix, LB 5)EIZ Waveform,
Spectrogram, BStD, SSM % [A]—f[il FicEAQ TR
MLTW5. RBHEHHRED B 137 L —OflVIRT,
TIEEY Y 7D TR L. ThSEBORHIERIC
BOWTELRDPER > THA S Efz /M L, 2D
iR EEDIR LS 2 22T, K EOXYH v
BT EEADAEFRH L.

#21%, &1L ~UL 1, meso, macro) DFALA - ¥ T HE
%3 & RN % mm:ss 67 LU RPUSEHA) T—
E{LL, I ¥ meso-macro DXL, HEEXME T D&
BRI DH912 X5 L2bDTHS. £/, Fmesot
7' X v b BGRREZNI IS T 2R A B B K CHER X
T (Start, End, Duration) Zffil L, K2 THE LD HW
BOMEZMHRETE 2 L5 Lz RBRZIE mm:ss
RKALICAD TV B2, KRE £l BOEDET 5
BB 5.

. BRAI

CDDFF vy 7ENHET 21119 %2, fEROR
FIEREICB W TR SN - S HES ¢ U IR E e
BLZ X2 Fh6 4EH). &4 Y7 v 7 2ADOFHi
&, 722 ZIE 11 A3 0:00-1:11, 12 25 1:11-4:07, I3 23

8 o oMBEERBIL, KorFilx & 2 B TR aPRREHR
R EDFRLEOFTIIIT o 7223, FHEEOHE (T X — &% iAnalyse
5 ORLEMICHEY, FHEAMFOLEIIT > TR,

4:07-6:48... L\ X 91T, BB 1~5 7 DHiFHIZ
FHLTVWSE., INHIEIEET IRAF vRXxAFI7
AZADRZLRYAEZAL e M RIE L TWE 0, %ih3 2
meso BEUOT OB ERZ Y, 1 2R EOXYD
BT LD —HLRWER D D72 R,

4.4. meso X —)L

R EOFL EHEHA L T2 meso A7 —ILDE
IR PELT, 1250FSEMLE (K2 2563
BtH). % meso XD, BB 18F~1 741
WRETHD, 77AF2T7DRELLEEHRIE T2 1
B LTEEDTWS, I 2Tl Index HEFI2HT
LR ENT, 72 21X mesol0 DAL 6:51
THBY, ZOMED 4648 THD, F3BDF
LT TWS. [FHEIZ, mesol0-12 (6:51-9:26) & 14
(6:48-8:26) ¥ 15 (8:26-9:26) % F 7=\ Tk 3 2 Jl K
EoBr LTfoTWwa. 2D X512, Tk meso X5
DINEHZTHET S 2T, NFENERT S
SNERRIZR N Ty ZRER ., i TEEE DSEEEE X
O ARARER I D W T A 3 2 R HLAL & DAHE
Mufifbxns.

45 RARB CHBXET

meso XAl L DERERRERICDOWT, Ryl
THUYEboTW2H2 B), 7uA7xz—F¥3L5
WZHARICHE BTl Y B o T\ a2 (T) ZHIE L 7-.
ZOMRER, TELTHELZDZ7HEMTHD, £t
X35 14PEETH -7, 7B meso X7 DD
h DKL, T 25 2358132 ORGHE £ T TEH
L7z, 2hE, HBICBWTEb T Z 28, 374
bbb uR7 x— FPEUEBENZHAT 224 IV
BT 2 2 enZNEDTH S, FlZ B LHIRD
T YW EROXYID HiE, K2 rER2ITBEWTXG
LCREE L TW3 2, AEosRIEHFT YT
X320 EFHOPICTZZICHD, HEikkiEr
DD DDOFFMAENFHISHROFEY T 5.

4.6. macro X4 —)L

&R, TR ERZ S 2 HIT, meso X% X
BHITHAT 5 2D macro X757 MI-M5 Z&E L7z (K
2 i FBY). macro X7 DOFETIE, £3 meso it (&
2 DR B, BXCHERIXE T Ot 1T —HX ¥,
BEREIROBERIC X > T, BHfa - 77 RF 27 - EH) -
RAFIZRA - B (BIURE-EHUOFLED)
WV o HEECCRIERTRE AR FLNIE H 2, R R
T3 { B meso IZb =D EifictihBEbs Z b
ZHEFR L 7=, macro UL, BRI —IRFIYRIENTIX



IR ERAERES R

Waveform F—f

Spectrogram - |/
o Liﬁ

BStD \ﬁ/’W““ﬁf~”*W\~*"W-W

SSM &

Index
Meso Scale
Connection

Macro Scale
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1 1213 14 15 16 17

X 2: {Annam) fHEIX (fERX : iAnalyse 5)

724, B meso ITh7- o TR T 2 BEMTI D B 2
tbfmweﬂéimkmﬁbf XE LTz T DHE
X, X2 OAHEIE CHER T = 2RI FE © , R
o KIGHERNC X 2 BEHGT RO —BUE- DWW THEE L
7z, IS OBERUAEEIE, K2 OnHiEE (Waveform,
Spectrogram, BStD, SSM) 12BN 22k ¥ Ie& L 7sdhs
5 A=, macro HBEFRFZNERERI & LT meso DY H &
Z RIS —E x4, BARINZIE M1—-M2 (6:51), M2—M3
(9:26), M3—M4 (13:32), M4—M5 (18:20) & L7z
(2.

M1 (0:00-6:51) 1FEEHZ 58, meso X7 1-9, 1
TRI-BZELIHITHS. XL F I 7 AR (55
SRE), BIRORME, RIEAAZ OHBNED HH
5. EARHSH B EHEEORICTEEE L ME R
HIZHN, KECEREDEE > TW»L.

fe < M2 (6:51-9:26) 1%, mesol0-12, I Tl I4-15
ORI, SSM Eo7uy ZIRoF v £h Y]
DEZ, 774~y 7 AL HIEHEANDOHER, &
BEGE ORISR TH 2. M1 2 5 F ErESE
HEHEEE LoD, SSMIZBWTHIOFEEEH LT
BFEN2H7%20 T DA N TES. 22
TEMATRYID Y 74 < v 7 ABFERIN, ZD%
wRAWE LT 5.

M3 (9:26-13:32) iZ mesol13-18, 1 Tl 16-17 %1
BT 5. FHEOXA, HERREEHEKT, Eito
Tk 2 XM e L CTHMETE 5. 2KANCE
BHPZEMNTHD, EREHEDO® - D LT

DRI TH 5.

M4 (13:32-18:20) FESMA TR d £\ macro X fH
THDY, Index ¥ LTI I8 DATHERINS. RAD
754y ZADRD LN, BE - zx ¥ —ld3Ei1k
0, BROMBXET 2 atEt 7 at A0RHYT
H3. ZOWTIMEGEROTKRT T4~y 7 AITH
ML, NERCEELDE N T (15:30, 17:00, 17:49 f3L)
P EAHOD, KREME—o0EFE L7 a2k L
THIRINS.

HREEEIC D725 M5 (18:20-20:13) 1 19 2{KITHIE
T3, ZOHTINKDO T oL A THS. TI7AF
TR - HEL IR K IEAAD2 S, R LE
B 20:06 (HETAHET, 2RI X
TH5. 1924 (D T ZRETHIEATD S IR 7 1
LR LTHEDTHNS.

2B M2 DHi¥ (mesol0-12) ¥ M4 D i F
(mesol19-21) WX FNFNEER I ATV 7 R
DPHEERTE, R oE2HMIHZ % £, macro A7 —JL
I DX HIICKREL ZEEE (MI-M2 & M3-M4-M5)
IKELDHBILBAEETHS. L LAFD B,
TEEMEHERE 12 30 T meso 22 5 macro NZE 3 (i
RERORETRRT B2 ICH B2, ZDLILD
KEXFIFBI I RIBIZE 8 5.

—10-
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5. B T—RAZTAICEDC B ERA
51. ZENBEESCEROTN

FABETRLEELIIIC, MEERE LTO 1, Al
BErEEEDOFEED 2 LTD meso X457, DX
TOERTERE L L TOHM A B HBXH T, 2L T
ZNSEME LTz macro KR —D2ODXA L T4V 1
KBRS Z 2T, {Annam) 2B} RSO L &
ZEMRMCIETE 2. EEROIEX, ZoHELAEDE
MHICXYI ) 2T 2 2 Tldzl, NTFEELIER
THXYID &, FEB L OAIRIERICE O ke ED
PRAT LB LW %, EEERMICHHRER
JECH# LS 2 RicH 5.

7 —RAEZY LAEETIE, BEIREOF T H
BiZino T7 = — X1FatE & Efi 2 4 I > 7 e i&aEt
TRIREDND D720, TOTNOHMRE, HEMERIC
B 24T IR - BT - FiftOFEIR) 2L 2 25
Brns.

MEXD, ZBEIA T —a i, H2ET
fife8 L /= meso-macro A7 — WLZHD S BEEEL D DM
M7z, EEOIEMAET 2P L THREES %
rMEITLND.

5.2. meso-macro D¥|E . BEA 1 & DR

{Annam) TX IDEFELET 2728, EMICHBEST 2
NFFOXYID (1) &, BEEE & ORI E D < [XY)
H (B /T, meso-macro) % [El— DR ECHiR T &
2. FOME HM-ISRI-ITD LS, RO 2%
72\ T—2OD macro X7 & L THUE S 2 50 HEE EH
IRz BT DR S LTz,

72720, 1D XS REM (EH&EIC X 2 ST~
b, XT 4 TIRELEDXSGD) IZHEDDWTHRESINT
WEDE—RERD LHEETE RV, 1 2FEAXS
DR LT—HIBET 2223 TERV. AFT
X ZFDOREFRMER IS E 2, 1 ORI % 4 BB (R3~
RO) DEATXAIL (£ 1), BT eHa LIBEOH
WEEAHHAIE L TED 7.

{Annam) TiX, I(CDD T v 7)) I3HERTE 2 b
DD, REBRNIERD» SFETER WD RI &
Wrl7z. L7zd3-> TLIXBRE LTHEEFL 2D, meso-
macro EDHEIZIE B /T 2B L. ANTIEEDR
FRTAXYID &, BEH - HELDOF L E D DIERL S
BB LE2 e 2RdiFHe LTED TSNS,

COEDERPIIRT 2 Z 21X, HEERHIBWT
KB RBE DD, 2, 10ERE L THRE
NTWTHPER LTRSS BRBITHRD 5255812
i, BELTUIDEAZMATSLDS T & LTHE
7R 2 B3 2RI AE U185, W, 1AV REh
WERTICHRW B 2SEN 2 5E8121%, BEERUS Y L

THIEDERAL T 7 = — XBLE DB T F oo
B35, 2WVWozikEt2lEEL 12 5.

¥z, 12FRY, H50IE TP RINEWE
FEEBEHD DRIV, ZO5E, AREOEHAZ
1 282 ¥3, B,/ T ¥ meso-macro DA TRA LT
4 VML, HEEPHAINEEHE L TIb L
FoZickhs. TibbARL, 1 DFEP XM
AHE 7R 2 TS, 1 2SEHRE L TRELD
2%, B/ T & meso-macro DHIWi % B3 237.5%
5.

53. PO —AEZYULBEEEEBADOER

AFEOHEIE, LRy T—>a vy e EAEEET
ThHh, BRI T o — XEESLZERMK (2> 7 4
Fal—Ya)NEMTIHFNISHROFETH 5.
ZNTH7B, meso-macro i 1,/ B /T OHIKr
%, 77 —REZU LHEBEMODODH AL K LT
BMhchrrEZILNS.

FHSEBOYIEE L, MidRE ORI &
%3 <, micro LN)LVORTRIZE &b TEARDHRX %
REVPLTV., 2T L TARFROMHATIEX, 3
FEF D SETRE D meso B DF L T ZRIEL,
ZN kW47 macro HiE R/ 5 Z 2 T, KERXDR
DMz R B THETE 2. %72, meso-macro &
DRSTERB P THZERELTEL LT, Z7nR
7 = — FRO RS b %, HHIEENIC 7 = — X0
BEE L TBNEEHHZ BR/MLTE 5.

Prager DU BEZHL D DX, meso-macro X5 —
JLC DOREHL D il % B E 0 TN S 2 H AT
HrrEZoND. KROFIHL, ZOHiERME LT,
HEE AR/ % BT meso-macro D&Ml % Z2E L T4k
BT2720DFRILHACHYET e MED SIS,

54. RRESEDOFE

ARE, HE—1Es (Annam) NOEHEZ@EL T, I
/B /T OEELHIMHHL 7256 I meso X775 5
macro Hi&E % 8 FE%, HBUEICH HTEERIET
BiMEL%. LaLl, AFEO—BRILATREMX, HEL
RSN DIEF & ELBARET 24 THID THEET X 2729,
B Tl Il S TRy, Leds - TAR
DRERZMAEFHNZ D F FHIRT X 2 DX SR DOMGE
ET 5.

Mz T, {Annam) TIZCD rZ v 7R LTI %
MRTE 27, IDBED XS BERIIHE IV THRES
Nk —XERD LIEETER WD, 1 2K
OIRPLE LT—HICEIET 2 283 TERWV. AT
VIARHLAEE 12 & 2 A (R3~RO) ICHD KD 0%
ED, 1 #BRe LTHEE LoD, B,/ T ¥ meso-macro
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WEDHIM &2 BT 2 052K -7, ZOEHDOZEY
X, 1065 EEPHIERRIDHERT & 2 Bk (filfE
J— M) RESEF e B EE LT, LB
MET XN 2B H 2. £72, AIHIEEOER, BIE
DEE, BERREREIF O D I3 0 HE ORELTE
%728, HTHEMTEORERBEOEI XY T—a
VICERELR DX, SHROBETH .

X5, AROFEFEL I X T —v a v R
BETTHY, BONXODEAENR 7 = — XEEP
EEER (a7 4 X2l — a3 2) 28T 34 ()
DEEZ - AT - Filt) & Y ORERE LS 2 00E, FEH
L BERGIER OO % GO HEERIGEZ BT 5.

DEkomzlis 2, AFEOFEAHF AR,
PRGN HEE AL DRI DS 72 2 B S\ D sE
Y HEUE( - FHO a2 BT 22 E LT,
EXPEMNCHERR L CO DED D 2 (I 5 DMGERE
IRETREZEYL L TEHET 3).

6. EHREEL
6.1. 54 AfEDEHE

KL, BTFEEFRIBIZ22IRXAyT—vay
%, 77 —REZU LAEBERICET S TIHRT 5
Zt%HMYE L, Frangois Donato {Annam) % %42,
Waveform, Spectrogram, BStD, SSM % & L7=ml#{
LEREIWCH ST/ B / TFiEEiER Lz, BRI
&, TEMMID AT 2 XD [EHRZSRAT & LTR
F LoD, AIHIEEIDZ(LEE—3 T 2 BT & ke m
WHEBHERR 21T\, HRAUSE B LR T 2FE ST 5
Z ¥ T, meso X5 ¥ macro &R EH L. X512, 1
/ B/ T & meso-macro Z[d]—X 4 574 > FICER
Bb¥5 LT, NMOXYID L EEH - AFEEICE
ODFLEDBRT LI —HLARVwEWS Fh %,
EXAIRER B CRIML TE 2 Z e R/R L /.

72, 105 ERSLERD—XER)» SHEET X
WK ERE LU, AFETLE T OARMEERE (R3~R0) 1<
HOKWOITNEED, 1 2K LT
BT, B,/ T & meso-macro #1E D &2 At &
L CERLT 2352 ML L7z, 24U X D, micro
L~V ORIERIZ B & 58 573 WEEENZ meso-macro
A=~ E B, EEERO VIR T A A RE
REARY KRS 2700852 E L1522 %,
F—AART 42 LTEMKLL.

6.2. BE ! SRORELRE

SR, ARTR UM A O EF & ARz
MRLES % 72, TEmaefFR BRI DRI 72 514
BAEANEH L, D7 HRD 3 JFUTOWTHER
D 5 EDD .
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CEADTE, 1,/B /T £ meso-macro #i& D
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Mz T, AfEcEent I Xy TF— a ViER%
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BELRT 5.

10. EETO07«—)L
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R ELE AR EM ARSI, L (ST,
JUNKY). BFEEESROMFEE 77 —AE=D A6
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Macro Meso Connection Index

# Start End Duration| # Start End Duration | B/T TEnd T Duration| # Start End Duration

M1 0:00 6:51 6:51 1 0:00 0:18 0:18 B 11 0:00 1:11 1:11
2 018 1:14 0:56 B
3 1114 140 0:26 T 1:44 0:04 2 1:11 407 2:56
4 140 2:29 0:49 B
5 2:29 3:00 0:31 T 307 0:07
6 3:00 4:07 1:07 B
7 407  4:37 0:30 B 13 4:07 6:48 2:41
8 437 5:10 0:33 T 5:17 0:07
9 5:10 6:51 1:41 B

M2 6:51  9:26 2:35 10 6:51 8:28 1:37 B 14 6:48 8:26 1:38
11 8:228 9:07 0:39 B 5 8:26 9:26 1:00
12 9:07 9:26 0:19 B

M3 9:26 13:32 4:07 13 926 9:54 0:28 B 16 9:26 12:00 2:34
14 954 10:42 0:48 B
15 10:41 11:33 0:52 B
16 11:33 12:01 0:28 B
17 12:01 12:39 0:38 B 7 12:00 13:31 1:31
18 12:39 13:32 0:54 B

M4 13:32 18:20 4:48 19 13:32 14:25 0:53 B 18 13:31 18:20 4:49
20 14:25 15:27 1:02 T 15:30 0:03
21 15:27 16:57 1:30 T 17:00 0:03
22 1657 17:46 0:49 T 1749 0:03
23 17:46 18:20 0:35 B

M5 18:20 20:13 1:62 24 18:20 19:10 0:50 T 19:24 0:14 19 18:20 20:13 1:562
25 19:10 20:13 1:02 B

#x2: {Annam) OHEFE B BLIUOHBXE T —%
T D 20:06-20:13 13 EE (b7 v 7RI 20:13).
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(WEDREHEY o (LY FVE - FTTR) A
— ZARY FILVBRICE T B HIRNEZ RO A
From L’Esprit des dunes to Resonant Depth
— A Resonant-Writing Framework Informed by the Redefinition of Acoustic
Models in Spectral Music

INCEE VN
Keita MATSUMIYA
#i BNLRERAERE 00 T 5t
Graduate School of Design and Architecture, Nagoya City University
TUNREERFABE =0 T
Graduate School of Design, Kyushu University

B

ARTE FYRZ Y+ 2 254 (WO (1994)
PSR L. ZORFICAONE AT bL
FEZIGR L 72, HARAJETE (resonant writing) Z 2SR
T3, TRNETARY MABRIZEFEE TS L OMIER
fEe LTHBINTZ 25 V7R A LY
HFEHES 2 505 HORWERE T, 2 oEEHMHIm
ZRRETHEDD 5, FATHEZEE 2. (WEOK
Y 12 BUT 2 FM AR & ifERRET 2. THiE (Structure) |
MEF2 (Process) | [HLME (Resonance) ] D =& DHEFH A
ELUTEHL, 20=Er2EEE 7 VR e B
MIGT 2R TIE R, FEZNCEEISE 2 EHER
L THEDIT S, ZOFERLICH 2 OE, AFETIE,
ARY DIVEER ST - 224 - Bl N T 2 AR
HEN e U THER L. FEZRAERS X OV 2
IS % &L AH O Z 5k 5 2 HIRFTE & LTHA
KT 5. RIS, AFEOEEF e LT, B (LY
F2 b T TR) (2025) EHHEFNT, b - 2 - BT
DI EAEAT Uil 2 A BGESEDHIEERRICB W TH
RINCIEBN 3 2 Z e 2R L. = E O A Z EERIC
MREES 2,

This paper proposes the concept of resonant writing,
an expansion of the spectral writing observed in Tristan
Murail’s L’Esprit des dunes (1994), which serves here
as a theoretical point of reference. Spectral writing has
traditionally been understood as a structural operation de-
rived from an acoustic model; however, in contemporary
compositional environments that incorporate real-time

— 15—

processing and physical re-resonance, its dynamic di-
mension requires reconsideration. Drawing on previous
scholarship, the processes of material generation and
temporal design in L’Esprit des dunes are organized into
three strata—Structure, Process, and Resonance. These
strata do not correspond directly to acoustic model or
time; rather, they are positioned as operative elements
through which writing functions internally. On the basis
of this formalization, spectral writing is redefined as a
generative movement encompassing analysis, transforma-
tion, and sonic presence, and is expanded into resonant
writing, which describes a chain of transformations in-
cluding temporal generation and physical re-resonance.
Finally, as an implementation of this writing, the author’s
own work Resonant Depth (2025) is presented as a case
study, demonstrating how a generative chain—within
which analysis, transformation, and presence continu-
ously transition into one another—operates recursively in
the compositional process, thereby providing a practical
examination of the configuration of the three strata.

1. i

1.1. EEREN SIEEBEA
20 HHACHRFOE FE BTN OFERIE, BkF - fihT -
B ERZMIRIEDOKEDP S, HONAEEZ DD D%

VERERVE DI ERAJLGR L 7= (Fineberg 2000), 1970 44X
DD ARY FILVEZIIBWT, PJRARY + a7



SR ETE KA

A LT EEBGREEIORKFEE LTy, TE =5
BICih > TELT 2 3L F —{K) L WHIRED S &,
I - Bt - R 28R AT U THE S 2 EHHEE
% HA#E(L L 72 (Murail 2005),

COREIIBWT, BEFEEXAIATHWLNT
XTfEMT - 7 4 NR Y VTR Vo TR R
DOFNRIC L ¥ E 53, HONEEIE Z RER I I AERE S
ZBEETILE UTHREFIENGLII NS (Sédes and
Carvalho 2007; Garant 2011), Z 5 L7283 —1V 7
AR —ANEHER I, ART PLEEEHKATIE
72 THEHCHW T 288 » L THRT 2 24 12 -
7= &L 54TV 3 (Fineberg 2000),

—h. ZDHIEERBEIX 1980~90 XD IRCAM 12
9 <RI L T\ o ERISCRRIREE Patchwork 0870 &
R—Z2 DK - BERY —L Additive 72 ¥ I3 BITEHER
INTE ST, AudioSculpt D HEHHEE D IHEX LT
% (Guillot 2025), L7223 CTUROFIERE 2 B S
22t &b, FITEEIL TORAERN - HIER
BE. £ D DIFARY MV EEOLHFEH 2B L. B
ROFIMELEREE CEMICHERE ST 2 TEAFEHR T 2 Z &
FEr 5,

Xy I UNERHT S LD, ART MAERDOIER
EIEHTHRIE  EBRIRED RS 5 2 I 7 1 R
TdH 3 (Garant 2011), LA LEEEF L EZHWERIKED
HEHE L0 S 2 203, 5 HORIfEERIRICH
LTHRDTEETIDEND S,

TATETIUXERE AT DGR % BRI AR R AR T
X DREDEENDDODH B, T & AR B TR T
2, DR LAMRER Y — 27— LTHETE 3
(Guillot 2025), BEEZDIXMER]Y — L Tldiz <. 78
FER DR ER AT BRI H L S L S B il
Ve TH %,

ZOHWERMD D & TlE. BRE - MR - 2ERK - B
WS 2 MW 3 2 EdEfE 2 THEIES - e - I8 o =8
ELUTEMT 2 Z AR R b, ARETIEZ OFE
A% HIRIEE (resonant writing) ¥ PEAY,

1.2. HIRMNEBERL AT bIILEEDIRE

ARY MIVEEEIIR LTz [ O NERESE % R o
TEMXE %] &\ R (Garant 2011) 2R DHIVE
RBEAEHLT 5720, BIHIE (re-resonance) ¥ N4 7
Uy MEoBsn s ZDEE 2 HEMT 3 TH
FERDIF, 2274 20BEEHO=THENE XX 5
e TIERL . ZONERTEENT 2 AT P LVER R,
RERIA AR AR & VT LR 2 S o 2 fuEsE » U TiEZ
EIRICH 5,

(WEoREM) (1994) TiE, PREETRDO O Z L
RICHIHE AR FVZIRE - BB L. KRS~ E6H
L7eDb, SR BEBTEHEY U THWEL S 24808

- >
0 —

A A ZA.
FI= ol
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BOMHRTE %, 2L, ZOHEWEILEFEICHS
ZefE I X 2 BT 2R L. AT Yy ER FELS
CIFEXKAlE NG, ZOHEHIE, THE (Structure) - i
& (Process) * M8 (Resonance) ] D=8 & L CEH ¥
5ZeMTELD, ZHUIFHERTIERL, AT b
NEFEDO VBN 2 YLRANCEER § 5 72 O AT
5,

HIRFE 1T, MEEHEO TN K 2B TERMED
B8 (WhE) . NEBARECICD & o RER oG G
1), BFHERR TR ST RANHEA T 2 84F (3
NS iR 3 2 Ei A ZRE T, Z o
ABOVTEFEESNNCAEROTIER L MBI
BRUL o hlfE&EREZ RO %,

BB Zo05ENH 5, HFRICE, BTFES
DR (F] v B ZEEMRL. NERE
E UCHIRTT 2B 24653, JAFRICIZ. Z OB H
INE - FHENTIC X o THEERE AT D RS, st
BT X — 2 DFEHi %28 U CTHIEEED BRI
EEI T 2IERZ 18T, AT MLEEDIER » 138,
IhbLEEEZ SN SR ER. FEHE - FHEN
AELEHGEH Y L TIZA2HRTH S, ZOBRT
W, FREENARR TR S ARAES L THR X
Nz,

PURCIE, £5 (R Emofst) onffriz@l T, 2o
ARGESHD I 2 74 ZOEHMEZEONETED X 512
EENL TV 2028 S 5, DW\WT, Z Oz B
OFHEERFRICB VW TERL L7l A & L THIRINE
FERRL, BRBICEE(LY F Y b - 77 R) (2025)
DOHfEEEZE L T, ZOEENERLMEIT 5,

2. a1/ 2DFHBEZHAREL

AETIE, FETHRELZHE—ART P LY
B OFEL RO ——I1I0 T 2 9 OPMH A % 5
2B, FDEDIT, 7UH VTNV BFHFEDEZDHD
(W EDFEH) (1994) ZHINZ, I 274 2O/EEE %
sl - &1k - K o=flf»sHEHT 3, 7272
LAEDOHME, o= fllf% AR\ E 2 5 2
TR, NEICH B ART MAEEOME = % FHE
KT 2DORMEEZ B HICH B, EETROE
%M. 20N - REWNHRLEIERT 2 K
123 274 2OMEMFFFEORLN D % & X b (Lalitte
2002),

DURClE, BEAR D HT & RN o358, FRIH &
THETGIZ S & O FHE 2RI X - TR Z S
2 EBFERE 2 WS ZHZIEISRLTWL ., HbE T,
a4 2HEDRERA VXY 2 —il$k (Hirs 2007;
Smith 2000) Z S L 0D, 73 FIEDZER & /R IH
W DOBBRNR Y DX S ICRESNTE L0 EEMT 5,
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1A IOFEETIILEHRE

(WY EEDREHY 13, 7o H Y TN BFHE K
BZIZAPEFRELT, EVILDFR—I—, FRv
PO Ry rFzr, BEOHKE OFREDHEZIE
AT, Additive « Patchwork * Max 12 & 2 0¥ &£ &K
PHELTEEMEEIEL, 2h2FNEfuc k- T
BRI ABHER 5 2 1ES T % (Garant 2011),

ITOEEET LI, BRAE» LB ONIAGE
BLA=e 7 4 B o - EE T . B0 - H5
HEAR » A DO CTHELE 3 2 A TH b, B2
B v FRIAR R I DMEIR L 720 S B AR DA R 2 2
A2 %HDTH 5 (Lalitte 2002; Cagney 2022), ¥ ¥ 7~
Bohk, FEF T2 (k—3I—, Fv Uiz
VRY) POIRET AV TS ADOMERERY LT
BEA L. 185 N7 MIEDFFIIRIEIC X o THfE X L.
Pl e EENMEERHEBNE RS T 28 TE7
V)V SE S EER OEEND B L b7z (Garant
2011),

e E R E DN T3 < E DM/ v 2 it
T 5HEEDOHFERTH S (Murail 2005), Additive
W2 & B89 40 IR E DA L. PatchWork * Max D
BERZBEL T, 2 274 2i& TEARE O NEGES) % il
IR B & QR 2 Y5 % ) (EHRERE 2R L 7= (Hirs
2007; Smith 2000), Z Z TEHE XN DX, HEDFIK,
7 4= Y MELE, T RVF =& & W o TSR
HThHD, ZNOHIFAEFGHCRRIMERE 1o %
HIW PR A Y U CHSEES 5,

2.1.1. EHEEL LTOARY PLEE

274 ZDARY FAEREZ. FEMOFEFH LM
THEFROMAEHLEICX 2T, HFONEGEH] D 5
RIS % R 5 2 AU ® 5 (Sédes and Carvalho
2007), F—FEMBREI oD, HKE - I - HE -
GREE - ) A XHIR ¥ DS T X — X p5E N 2 L
35T, Rk KRREMEUD =, fEihe
RICERI RN EER TV 5,

ZhE. Ya by I AT U L. wie die Zeit
vergeht...) (I...WHIZRHIEEW < Aoy 1957) 12
BOTHRL, VB OZRZ LERNBEHRE LT
KT 2 IFEEDE Z T RIR LD EWVWR B,
Ya kv IATELIIBWTIE, EEROEENARS
X = ZHADREN - LRI A X - THRE
N2 DITH L (Stockhausen 1957). I 2 74 ZDFE.
ZLZHE—ofl#EHEETI NS Z k. HHED
BERITTHFIREATINCEH T 2 @EMNAEL e LTk
ftans,
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2.1.2. ZAehRRZE O L 2 EEMRRE

I 274 2Tk o TR 2 X, AMER AT T >
RIZE->THEZOLNZHDTIERL ., BENTOE(LR
RBEEDHEEH HALH LA S D TH B (Murail 2005),
BFERIE U2 Tl3g <L NERICEE 2 2 A7ZE L
THbI, B 8 - ) A AR FRER I ¥ 072
ZALHHEST /A % FE § % (Sédes and Carvalho 2007),
Xy V==X B THIH XN X 5475 | (Cagney 2022)
i, FXWRZDEIBRKRNEIEL TV S,

(W EOREMH) 128 2 BEINERE, S /) 4 X5
ANDOFEBLEBITR. BROZLRDFERETS 228
FIR RIS I DWW TR, RARY ML DI ZETE A3
ME 2R T % & WO Bl HBICHfiE AT 3
(Murail 2005 ; Garant 2011), 3k b5E, Z{LOAEH
RO LTHIR SN L WO HETH %,

IDES1Z, a4 20RMEERIZZELZDD D
DR ZTER T % &0 5 EHFREICHE D . HIBDff
TR DILIIRR DA - o & U TR, &
BN OEF PR & REZFRRICERT 5, ZOH
mME, BT 2 HRERICB T 2 HEfRE) o
AN EREN S,

UED=H——1) EFNMICH D AERE
(Murail 2005). (2) ##EEE L LTDARY bLEEK
(Sédes 2007). (3) ZLE DM E KT 5 L W5 HE
AR (Murail 2005 ; Garant 2011) ——&, g
NHPEFHFRICBW TR I N TERBETH S, T
bbb, BEET VORI, BAMEROFHE. £
L TZELDO A Z D b DA ZHET 2 20>
HRTH 5,

AREOINIHE. 20D R OMERARANE Z#Z 5
TrTERL, BT Q) DARY FLVEREIZHE
T AAERMEE Y. R RN B X CHER O R F
TEDTHERT I MICH 3, BIEMEOITE, B
L COEfEE, & L THBIC X381k vy =
T EHERNCIZ 2 22 T, ARY FLVEEDOIEH)
HPNIILR XN B, 2212, HBidT 2 HIRNEFLEOH
HNIBEO DD B,

D ETEBELUE 70 - 5 - B o =MImm,
MRS TIE R <L (W EOREH) O BARIEd
BEICBOWTHAEIEAS > THN 2, AEKFETIE.
ZNONEBOERBEN L LTED X S IR T
WA ERRETS %,

3 271 13, BELShHEEEL 7Y =
7 re LTEKRILIN G, X THEE . #hst
7Y FOERERE XUCHEBOBREL LTHIL
%o Z LT MHEREL &, 2o# - £ - HEAOTERM
HEHE LTSk I N5, AT Tk, Zo=flm,rE
AR RHIEBEOFTED LS ITHASIR TV S 2%
JEARET T %,
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22. (BBt 3EEEEF TSI

(W EOREM) ITBVWTHEIX, BR2FEMOEST
Wiz <L NERES) & IREBIR R i A T E A EE A 7
Dz P LTHEXATWS, ¥y T, FES
T2 b (R=3—, FvrF v 3B OF) 5
ROV 727 5 ZADBEEINIRE L. 205 ORI
BLEDES 2R E BB 2 EET LV ERL TV
L1835 (Garant 2011), X HIZHIE. 2D XS5 A
7Y x 7+ ORERMZ EEREE 2 S i R B a0
B ULTHZ, 294 20EfiEEZER A 7Y 22 b
M DHEFHIC X 2 #HEES) » U TR T % (Garant
2011),

ZDERBGBRRIZOWT S, Fv 7 VIEFHINGERT T
W3, TROL, (WD) X, 5EEM0E R
BARY bV, IRAE. BECEZE T, REMICER
BBIOETFEEC LB E2HEEHN 1 R
ELTHRENT WS 53 % (Garant 2011), #k18
RR—I—poB XTI, ik 4 XKL
W o ERIEIE, SRR EARE TUUEA b R X
N, BEA TV 27 MIERAE TR, NEE
ftzNE T 2EMERLE LTHRIEEL TV,

THIEX Y I Ui, BFEOWMO BN, EX58
DL7 ) AR, BJBAARYZ MLOFEEEBL T, 2
NSDOA T = 7 b HBRFEIHER 2 BEERICEAN T
S EFH E R T % L BT WS (Garant 2011), 7%
bbb, BEF 727 VRBEEINZZEE WS LD
b, R ZEE 3T 28 EA e L CEEFEhTw 5,

AT, ZOEMWHEMNE LTOA TP = o MNER
Z, BETH L A HIRFEICE T2 HhGEE o
FATIEE L CMEDT 5, BEERZDIE, EMZDH
DTERL, ER%2 b ORBTEME L L THET 258
WHb, ZOHEHRHEIENS X CHHERO RN
LT AR T 52 TN b,

23. DirEkEsr LI-BSEBR)E

KETIE. 74097V M2k? (WEDF
) 34T (Lalitte 2002) 38 & O'BIEFFLSHILL., 2 2
T4 ADHIERRETER L O£ HEA
OESHDOFRER R A D, ZAUIRTHICRE L /2 =]

— FEEFILONE (EFL), ZORERRE L
ToEE @FE). 2L TR X 2 REERN (K
i) B, HEBRRICBOTED X 5 >N T
WENERTHAATH S, U TENRT I EEHER
FEBRZEZZ Y Yy FOMEIEILDBDOTHD, K
Hio HINZZ OFMEE T2 < arasrEinEfic s
WTHH S BRER B 2 ICH B,

7V v M, (W EORH) ICB W TS & IRDEE
MRTIER L, NEMEE BT 28505 e LTk
b T3 BT % (Lalitte 2002), I3 FRERILE

— 18—
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PloFHRTIER L EERS. EREEIRZE, = rL¥—
A AT R VEENE v o 7R IR R B
PRGN T2 2 icHh b, ZOEKTHINE. &
BEFLEHMET2ZETH Y. ZORERITEERE
TEOHFER Y 725, DOHEIEEERMTIER L. Kt
FIWTE 5O 2 EEERE LTRSS,

FMIE T T2 FIEOFEIR S s cd %,
HWEENARY MVERT R v U F o VAT
(Additive) IZ & > TAUEXINZ — T, N EERK—I—
FAIRFHAIRD 7917 5T W3 (Hirs 2007), i EREE
DAL, Z DB E PR O nTE)EZ B
ET 3, Thbb, EFLOMHGIEZDOS D, &
EORTRENE ¥ RERIR R DRRRE 2 D LT3 & #
AHN%,

VY v ME. Ko rF = VEFFORID 40 H50H12
#12.5%DEMEN D % Z & RS LT\ 5 (Lalitte 2002),
Z DRz HR 2 HEMBETIEZ L. ESRANERCHEA
HEN2HEERE LTRREL T\ 3,

Fréquence Amplitude

1,0 1,0 88,0
2,0 1,94 80,0
3,0 29 94,0
4,0 383 98,0
5,0 474 114,0
6,0 5,66 1200
70 6,63 1170
) 7,63 89,0
9,0 842 89,0

10,0 94 84,0

B1: Ny rF = oEEh TRoNEBARES
i (Lalitte 2002, p. 76)

BT, 2274 2FZDREEHELOD, AKX
EXBE TR 3% DR IR % i L T % (Lalitte 2002),
IHHEIXEE XN 2 DTIE% L. 2FEE L DBk
BOWTHKEIENLAIER T XA =& LTHbIT
W5, ZZ2IC, ETHLEEIRELE U TEMBRK X
NHEEERZ N TES, T ALIHCEAE
TER U2 EEH0R (K2) &, SR e
BERMEETHZ L ZRLTWVWB I L ABRTE 3,

Trom
“Nl:l:\.

1236356789 RUHRZIUBBTHVLNRZANSTBI IV VIHNABT NI

s comection™_harmonique_{appiication d'une disiorsion de 3%)

e e

K 2: £AHFNLTHICHERL 72E55 (Lalitte 2002,
p.77)
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A= I —DHTH. 40 DEEH|H Max _E THH#
BEi, REY = 2 F v —& LTERE NS (Lalitte
2002), T ZTHEEIFHHI NS MRTIEZ L il
SN T AP IR L IF TR T A & FifE X
N3, FHNIRIFTIER L FEENER M 5 4L
HEHORMRE LTHRREL TW2 T X 5,

PEXD, (WEDHEMH) TEoHT - £ - HEA
HOEFHINCHEEE L TV B Z DR T & /2, T DJHEH
. (1) FEe7 oMl Q) FENEHICK2H
AiiE. (3) Z{bKRyr L ToORMER. w5 = [l
MHICBER LS REMT 2ME e L THERTE %,

HERDIX, ZOEBGEBEDS DT EOIEE T3 L.
MEOMBUL L HRET 2 BORIERRE LTHROLL T
WEHTH D, ITEREPHIOLDTIIRL, &
JERTREREE 2 M T 222 TH b, FET 2 OME
ZRERERIRR A C AR 3 24 L THEREL TV %,

72720, 2 274 2D EE OEHIIRAANIKGE
Bt E i, HERBTRLE LMEL L TIRRX
N3, $hbb, (WEOFEH) IcBVTE. 79 - &
1 - FEEA OHEBHIIHITENER TG L. MM LTiE
EEXNERED o THRREIN S,

ARETIE, I 274 2OFHIERTNCE T 2 EKEE
PR LTz, RETIE. ZORENEIEICEET 2E
RELTHOTWE Z 2Tz oD, Fhie AT
Uy REREBIZBWTY 7L XA MERI B ERA
Y ERPAATRE R FHER UM A . L TR T B,

3. HERNEEOBRET I

HIETE (o) 2L, I274 20fF
HERED THERET V) TR PLVEE) EERR
M) O=RICBVT, I —ElR—FEA DI
D e 2R L7 AETIE. ZoMERZHAOH
TEBRIBEAILR L. BB EIROBIE. R ER. Yl
H IS 2 B A RS N0 T B PRI HA E LT, 3
RIEE (WS - B - I8 2R3 %, BINEE
AEEDOTFRERDTII R, AU SRz kL3
2 HARMBEZE DOV A (resonant-writing framework) %
et L TIRTRT 258 H 5,

3.1. HIRHEADREE

HIREFRE, EFINZFIEE LTTEZRL, HA
WCTB LIRS 2AMMEEE L TR 6N 5, MiED
EREZ RO, @IS Z AL X, 2 OLIGHE
B UOEENERT 5 Z & T Rl - &= - A -
ZEM L2l 2 il L oAl SN S, T
F 2274 2B EEZSR LoD, BT
BB X ONA 7Y v FREERED S & THRERNS
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M3 27200, —0DEFEMEZL LTIERRTZ2HD
TdH 5,

R - 1R - MIDI/Audio
0s¢ Velocity/Onset/Dur

2 's

Resonance
MERHIS=FEA
(Excitor on Soundboad)

Structure Process
BEAfr BRI DE R RS =BGt
(Partiels, SuperVP) (MAX, MIDI Mapping)

J \.
BT

BERM (RETE) FEnE PIERIRST (REBER)

X 3: #E-BE-HIBOWERET VL 7 — XD

301, TEAERSIX 2 T H S % 1S

MEE X, PREEIRICNTES 2555, IS
AR, AR REE L, BDARK
BAEZ TR0 2 BRI (latent schema) ZEFKT
LZEETH 5, HHIEFNRFRBEORETITR L.
RERE R & 1D 2 AR D e & 72 2 i % RS
BETH D, BEMTBOIENRRD 2HARS Z
YT, KETOEREEE 2 % (Lalitte 2002; Garant 2011;
Sédes and Carvalho 2007),

3.1.2. 2t K % EREN T 2 e

WFEE X, EEETEONIBEENE., B -
SEEE - DHEG - TUEG - FRE - ) A AR W\ o SRR B R
NEBRL, BbZ20b 0RO BN T 2B TH
%, ZZTE T8 54\ (Sédes and Carvalho
2007) DFEESMEBI L, HIXEE IR Tidizl
WS 570t LTHNS, v 7/=—»ikR3
MHE XN EZER) (Cagney 2022) 13 Z DJE % Fifl—o
. ETIIAMERNIEE T < NERE L D ABLD 53T
5 ENB,

3.1.3. BT L@REEMET 2 HIGHE

HISE X, BREETER I NIRRT MIDI {t
(BEERGERE) TERVWE %R, ¥ 7 7 Bz ¥ oY
BRANFEA L., RREMEEL FZEMTEEN RS
YLTCUB EF2EMETHS, mF T4 X—F2HN
NAT Yy RREZX > TETREEIIRBRZOHDOD
REIN e EHx ., BFE & FTHE X F— O HIAN
ESCHBEICHELE S,

ZDEE, YLADPHRARZ X5 T, 7Y v ik
BEENRERXZEAH LI BEROBEFIIHE
PSR Y 72 2, T2 TREBLOLEELNIZHE R

VX @ hybridation est donc source d’ambiguité sonore (Houles
2017, p. 75)
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Y—h =0 biEE XN FOXINIE D BRprh s 12 2
IND X O, BFHEEIMEMCAIMEhzETidk
. BB CERINZBE Y LTHIH I3,

HIBEOHMZ, BFELEEINLERE LTH
B2 eTlERL, BRI v REYHNSEEDD
* CHEMFHXE2HICH D, BEROHEE, MHRD
Fiid, ZERIECE, [EEHIE Y W o BRI EICER S
% Z 2T, F—DERFHRETH > THRERITKRII
JEUTEH L, BEE MR EE TR &t
WIFMC LB BN 2 AT L TREBiSh %, HiEE -
R TRGH X N EKD, 2D &5 RYERNZEFD
b THRENS Z 2T, ZEOMERITERN 2R
e LTS s %,

32. BENTOERE LTOMER

HIRMFR X, B8 (WE) - B GBRR) - BHRT (3
B) ZEBEINCoEEs 2 0Tid L, fTEDQNERTH
HIHERXE AL LTHEEINS, ZZTEHE
RDIF, HIEREEI RO aG RN E 5 %
HlfE 7 ot 2 2EMBEE LI NV EICH B, ZDHFE
EEEIZ, 227420 THLWEREE (nouvelle
rhétorique) | ¥ WA 72548 (Murail 2005) DRI SIG
L. TEfZ — AR HEIETldz <. AR oE#E%
WAt T AT A LTIRAET B S,

33. SaSAAEELONIS

AR TIRET 2 HIRMWFEIZ. Do) ofl
BB Z T 29T, ZORNERHEBI L TV B 4RK
HEE BT 5 2 e s BHINMETH S, R
FiClX. AMBEERZEHA T 20 TIERL, 327142
DIEMHIRIEICNIE T 2 REEZ . RO =8 DA
Mo LOicBffRe UTEES 5,

F9. MEEHROBIE L ART MW ZE LT, 5
B, FEHR . 2 A4 Xty v o T NSRS
DR, SEOHFERZ R T, ZOMRPLDRMHIE,
ARTOWOIBEREIIHIET2dDTHD, FVy bR
¥ ¥ 7 205 U7 BB IIRIL 0 75 G (Lalitte 2002;
Garant 2011) 123872 3,

KT, B ONBTEHRI 2, FEE. AR, ZE, =
2VF =Gl e o2 b e U TR BN RS
SR, FENZROFT K2 8T, ZORMEX. &
fRoEfEE e L THEAETE 2, 22Tk, EENE
DZEALEHEITHMZHET 2 2D TEERRFE
OEZ BRI AFi N e LTHATE D, 7 X
¥ v 7' =— D (Sédes and Carvalho 2007; Cagney
2022) & BRI HERI T 5,

2 JEZ < supprime la distinction entre sons diffusés par les instruments
et sons diffusés par les haut-parleurs (Houles 2017, p. 74)
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X 5IT, (WEDOKM) 2B WTId, Al
MREEDN T v TN R —h— oA SN2 E
THEY ORI X o TH—OHFEZEMICE B X .
HEEN_E DR EIRFEIED TR S S REMMVERL TWd, Z
DEFEIE, ATV S BTN T %, 72720, &
EREI 7 X M EETH D, BFEIIWHEANICITERSE
COEELTWE, Lo T, 22 THEETEX2DI3,
PEEURBRIC B 2RE DIEHTH %,

Pl k3iz, 3254 20ffEEiRE. B
&) - 2 GEE) - BET (LIS w5 Eiayzsi e
LTIRZBZEDVARETH 5, AROZEHEIE, 2
D& BHRD SMICERE L, ZOFH)RE%E
BRE S 272D DAL LTIRRE N %,

34. EREER L L TOHIRRIEE

ATETCHERE L 720 ICBEMRE B £ 2. ARRTlEZ s
IR B B AR IIELS ¥ LT TR KL TEBRIIC
EEI$ 2EMMEL LTidids %, $bH, 580D
NERIEE (M5EE) . 2RI H D  RERIAER] GEfE
J8). = L CHEiRHE GHRE) 13, —HHcsesss
2 DT L HEZHT DR LA SHifEE BRE 3§ 2,

(RS EEDFER) 12BN T Z DEGH I EEA v El e b
IR U THREN 20, AROHIRIEER X,
ZOWNEEREE L. A 7V v FEIR0ZEMEE
ZHIE L 3 AHIERRICBWTHET X B 272D 0/
ERRHAY LTHES T N5, TRhbE, BEEE
DG LTHATW-HIBO R %2, YHENELE
ZEOHIESRMEAN IR T 2 AR 2 B ATV 5,

Z DIEBRMLE. EER EE SN AERERE TR
<y AR BHARDPERT 2 7at e LTk s %
TeHOFRMB L 25, HIRMEBEREZE. 2 2714 20HfE
WKNFE L TV 2B R L. BRD Y 7% 4 4
AERERIRA Y BT 5 720 OMGRINEHETH %,

RETIE, ZOPHHAZEFIEICB W THMER L
Uy F b - TTR) BERGIC, Z DFEENEREE MR
RERS

4. (LYFU bk« TTR) ICKBHIENEEDORE

AETIE, REHROBIE D SRR 2512
BIRHEISIC X 2 R EANE S —HOFIEREZE U T,
HIRAE R (M - @R - HIB) 2HHENEIcr o X
SIERL. CORIHEIMNSL KORAZRT D%
MAEES 2. HAENIMEMSZEERNCHRN S 2 2 & TR
<\ filfEEREZ D b D% HARKIE R DB 5B L.
RN X N HEoEToRTED L 5
WEENS 2022522 2 KICH %,
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4.1. EREE

(LYF b - FF2) 1E, KEROM NS EEA
W2, T (WSERE) - BENEZIC X 2 IS A O Z )
GBREE) - =3V 4 X —I1C X 2 RIS GLIERE) 21§
BRIt T 25 EFTH D, 2025FE8 A0 HICI v
R v U HEDOEME DE - W% - BN 8IfE
2025 W THHAL 72,0

HEZ D 7z DiF, HIRFZISHIE T 5 =2
DFETH 2, Tibb, BEERERZMTIEIRLIN
MR IE L S 2R e LTS 2 & ().
N Z b B % [6] — D IEREIERE etk 2 2 LT
MadTsze GEBREE). BT riRBOERLES LY
2 HIAR DG 2 FHfi ] fE A T X — R 2 LTS Z
L ThHhd GBE), choZHAEET2HEE LT
FIERRIEA L 72,

FEFIRIIRDEY TH 5, FIEHIRE Partiels
(FFT B X U7 & BPNCH D HEFSTY 7 1) %
SuperVP O b 7 > ¥ = ¥ MEHIC X DD &5 - R -
I A R ~NGRL. i L2 RO % BN
ZHHT 2 (WiEE), ooV TZEh% MIDI (25
L. ¥4 A7 5% 47 (Yamaha ENSPIRE Pro DC7X)
WX HENEE  UCRBEREAALIT 2 GREE).
X 512, MIDI LT ERWIEBEHEE L/ A4 A
Max FEHTIZFH A4 X—~ED, 7 ERONMR L
U CYIRR IS FHAN T 2 (LRE),

Mg - fRbT - BENEZS - RIS v 5 EEIE
ZREeSHET 25, EEAZOIZHERS RS H O E
AT DIRE N, RITEE IR X — R EHT 5
TEERDSHIVENES TR T 2 MIC D B, AT Z OFEER
JRE AL XL THAET 2ATH 5,

PEED Rz =EET L LTEIT 22
T, HEIRFIEOWRE L FEL T 2 Z L 2 HIET,

4.2. ZEBRERO2®EG

AffiE, 5 - 77— X oBHEE I 2k G2 FEid
T 5, (LY F U TR OFWEEREIZ, REETFED
B SFENETE., VR X 2 HERENESE
RS LTSN %, ARTCIEZofiEr, iR
R (G - 0fE - 1) O =B oA & XEo
Tl T 3, T RFIZRARY FVIRHT & U R LTI
Lo TR EADfRE M., Z DfEHRAH OSC (OpenSound
Control) Z/M LT Max IZE 5N 5, MIEOTREEZ. &
DIENTHER Z RGN ER L. RERTHWE L.
HINE SRR ZH ORI ANRTE VWS FEE LT
MRl Xh 2,

Max _E TR TR X L FM % M - #568 - f
FRE - 74 LAk o THEMBEL., DEERE v L
TREME TR T 5. ZEHROZME AR
L. TARZ T 4 7OHEBFTHSPZF VA1 X -2 &
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ZIRE U TR E AN T 2, EFeimioR
BOE 7 B ECREET 20 e THIgE LT
Pz, FEEIRRGET 2 B FIEE TR S B HkE
LCHTEE %,
FEREFRITEIGE L TTEY 2 — AR L, RE
B/ A XRROE R BESE T LIEOER & LTHE
EEARKBS 2 Z 8T, BRI HEE Y
b, FRMEREEY 7 NVRA JZHFE L, HE LR
EOBGRE RIEXHES 2L T, BESEMHEEL AR
L% RN EES,
ZDXIIERE. o, Y. BE. B eER
XH B TAERERE LTEREN S, URTE.
COIEERE (F—%7n—) ®EifEr LT, HRN
HENE D LS IHEET 2 0%, SEOHEE - BT
%87 X=X OBHED LRELIFETEKRLT 5,
JETHH T 2 5B OEACIERBMEE ORAZ. B
RAFHEE Y LT TR, ERDORD & LTERS
REERE S 2 ERE L LTS,

4.3. 1BIEE | BERITICK 3 BERR

B NT-ENEIZ OSC I1IZE D Max ANY 7L & A
LIEE L. WHEE TR U I8 ERE X & B AR
JEIC BV 2 RS DGR T 5. FIVERTE R
I AR YD TIIRFET 24 . HROILIE
JETE TR T VIS A T % algelk & Rk
LTIT9. 2D &I, 7 & Az 7 e 3 EReHY
WO FAEE . HE EoBM et 2 e U TAKL
35,

4: Partiels IZ X 2 /KZF R #%E O partial tracking
EEF e tigns TSR ORElT— 22BN %

ZD XD ITHhEEIX. BIROENERE LTS ©
TR, BERNTORD T vy a Y E2RARD .,
WIS B 2 EAREE RO 2ilEs e LTHY
2, RHTIC & o TS 2T 288 ik, FEERY
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JEBAL IS L DRRE A LA R L. ATERICE
WTAE 3 2 SR B E O IEERME 2 BIRRNITR S,

4.4. BEE . RN DEIR

WEFERE T, ISR T U 72 B e X %IRRT 5
BIABIRL, AERER o7 > AL LTIERT 5,
(LY F v b - F7R) TlE 7 —& BB IR
g - Fift - A >y b)) & Max LTy F, RXm ¥
TA. F—b REMNENZEL, T4 R 7947
D HEEZ . U CHREMEANEGIR S 2, ZZ2T758R
PUIRFEOBEEZHNE T2 0TI R, ENHD
IANF L E I LS 2 2D OHAE Y LTt
THRUCKHED D 5, Fiz, HBHEESLFOREER Y
Voo 2YBEEFIIE U TR I A— R BT 32k
ZHIIEE T 5,

X 5: Max 1T & % it iE D & R RLET
R S W E R e 2 e LT NEEE) %
KT 5

Z 2T E R AR RNE, SMERR T > R
EoTHEZZDTIERL., FEL /4 XDRE, EES
BHIE G IHERS . REDME L Vo 2 EENTRDZE
LRICHD OV THEST 2, VY FPENTEI 2
T4 2DOFM— TWHIL LB T 28 —IF. 2
DEICBVWTESHAL LTHWO, BZOHDDE
LR OERHE LTRbh b, €7/ THELIL
WIEBEEE R ) 4 AR, BTER T IRT RE
Mz & - THISE L. EEOEFINER @I n X
&GN %,

COEKRTT 4 22779 4 7%, AEEZONREGE
BEHE L TTIER<., MENERLREHRALET %
BAr L THOSN S, @ - £ - HEL WS XS
X2 ZTHMEL, EMONEZLE 2D F FRRE O
e LT3 2 HIET, BEEIZ &%
FRIICECE 3 25 TldR <. B2 Db D% #(E
T3 TR ZZT 285 LT Xh, #EE
L HRE 2 T 2 TEROFIICE P NS,

DI bR E 2. RSB % nTBER 72 B
BER L. BB Z G LooniHZE LT 2 BRfE &
LTHbirs,
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4.5. HIEE  YIBENKES CBRE

HIGETIX, BEFEEZYHENRESRAEFEA L,
EIE RSP H— KON CHRER ST 2 2
LERRABD, ALY F U TTR) TR HEEEB LU
R T - AR SN IEREUS E R/ 4 AT %
Y7 B8R EICRE L7z % %4 X— (Vibtone-115 -
Vibtone-50) ~NiE(E L. WHEIREN Y L CEWHELS 3,

BARIZIE, Max 55 HI1 L7155 % Class-D (D
W 7o 7ENLTZFIA Z—ICASIL, 7 /&
WZzDHDEHE:T S, Zhickh, EFFIIINEZ
V—h—Ic kX 2HETIERL, RERBAREZEN T
ZNEREN: LTl BB, #ERY LT, B
IRIC & 2IRE) & THIC X 2 5GIREN D3 F— AR N T8
L. B—oHIBEEORH THEINLFEH R L
TR,

B6: =X A X—icksv7 /EBhoilk - EFES
DIYPEIISAH S TR 2B %

COFEACED, BFE LG ZEEMXA
THDOTIERL, MEZEGARE UTHRZ 2RO
RrikAs D, ZOREE LT, YL2ADWS [HERE
B DFEEL) (Houles 2017) A34:# 3 2 Al REM: % &If)§
%o FEIZEARICEIT 2L Tld. B EEIRER
ZEEIRS 2 22T, EFEWNEE» L MmE N7z
BT, BRI TERIhZE LTHR S
ZBEDHE X T WS (Overholt et al. 2011), AfEIC
BOVTHFEIMRIC, BREFEOGERIE DI ERIC
BERL 3 2 RN HERE X 5,

ZOWbW 3 MEFRIMNERHNS (internal resonance) |
W, HIBKROKERERILIR T 2 HiED—o b L Ciltim &
NTEH, AMEOFEEY SHRIHEHRL TV, Z
ZCHET 2 NHHLIRIE, MhEE S X R TG
NZL YRR BV CHERETT 2 2y UCE
M3 %,

DbZiiEz, HIBECIEFH eHEE2H—0D
FHERDONIR TR S B, RS N RS 2 )3
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BAREMT OV RT7—AATHEEHE Vv D « AIRFaL -3V X—
HERAAEMOEEN S B— W ODDEMBIEDERZHS T
“Sonic Speculations in the Documents of Postwar Japanese Art”’ exhibition,
co-organized by Japanese Art Sound Archive: On the boundaries of art
institutions

BT BORER
Tomotaro KANEKO
RN AR SN ETREMIBL =2 I
Faculty of Art, Department of Fine Arts: Art History and Theory
Aichi University of the Arts
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AIFFEREL 2025 9 A5 10 HIhI T haD
IARYXVE) - TV F « AXRIATHEIN
Joo —xm Y g CEENPLFERBELZEES Y
v Z e ARF a2l —Ya A —WBHAEHRORL
05 1 1I2DWVWT, ZOMERPHEEXZHHT 5, #
FRXZORERIMENNTE Y =7 b, HAZENY
TV RT—=h AT DS IZEREER LTz, REEHS
FICERT 203 Z0RES L X IEREMHIED
BEHROBEDLY TH 2, AREHITET ZORERORE
b, FEPWIFEL TE 7 1970 R0 HAEMNIC
DVWTE DD, REIZ, EENRLI-FIEDOT 4 R
TLA - 74—y bR ZORERCHRALEENZ
E VR

This research report explains the overview and concept
of the exhibition “Sonic Speculations in the Documents of
Postwar Japanese Art,” which was co-organized by Lou
Mallozzi and the author at the Experimental Sound Studio
in Chicago from September to October 2025. In this exhi-
bition, the author presented the materials from his individ-
ual research project, the Japanese Art Sound Archive. In
particular, this report examines the relationship between
this exhibition and the boundaries of various art institu-
tions. It first traces the background of the exhibition and
summarizes the author’s research on 1970s Japanese art.
Finally, It discusses the author’s intention in applying a
record-shop display format to the exhibition.
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RIM Education in Mixed Music: A case of the Conservatoire National
Supérieur de Musique de Paris

Ayane Kawamura
Tokyo University of the Arts

Abstract

This study aims to analyze educational practices for
Réalisateurs en Informatique Musicale (RIMs), computer
music designers, who handle the electronic sound ma-
nipulation for the performance of mixed music, which
is a fusion of instruments and electronics. Specifically,
it examines educational practices at the Conservatoire
National Supérieur de Musique et de Danse de Paris
(CNSMDP), focusing on the RIM course within the
newly established contemporary music ensemble the “En-
semble Next” following the 2022 educational reforms, to
explore how RIMs are trained. The research study con-
ducted rehearsal observations at CNSMDP and IRCAM,
and interviews with Jacques Warnier (tutor of student
RIMs) and student RIMs at IRCAM in June 2025.

RIMs have two primary roles: as engineers, collaborat-
ing with composers to design and implement systems of
sound synthesis and effects processing; and as directors,
overseeing the overall sound during performance, which
requires a comprehensive auditory perspective compara-
ble to that of a conductor. Their expertise extends across
both technical and musical skills including patch opera-
tion, acoustic adjustment, and spatialization. As revealed
through the interviews, knowledge and experience in
acoustics are crucial to RIM performance since effective
sound design depends on both theoretical understanding
and practical judgment. Student RIMs develop these
competencies through hands-on training under the super-
vision of professional RIMs. These findings reaffirm the
vital role of practical experience in RIM education.

1. Introduction

Mixed music is a term primarily used in French-speaking
regions to describe music for acoustic instrument/vocal
and electronic sounds ' . With a history spanning nearly
a century, mixed music has evolved through the fusion

! Following Vincent Tiffon, this study defines mixed music as fol-
lows: “une musique de concert qui associe des instruments d’origine
acoustique et des sons d’origine électronique, ces derniers produits en
temps réel - lors du concert - ou fixés sur support électronique et projetés
via des haut-parleurs au moment du concert.” (Tiffon, Vincent. 2005.
“Les musiques mixtes : entre pérennité et obsolescence.” Musurgia, 12
(3)23-45.)

of electronics and music, developing via electronic in-
struments, magnetic tape, and various software. Mixed
music is actively created and researched, particularly at
the Institute for Research and Coordination in Acous-
tics/Music (IRCAM) in Paris, France. Within mixed
music, music performed in real time is called live elec-
tronic music?. Live electronic music involves sounds
of instrumentalists/vocalists being captured in real time
by pin microphones attached to their instruments. The
recorded instrumental sound then triggers sounds that are
mixed and played back in real time (almost simultane-
ously) through speakers in the venue. Sounds processed
with filters, modulation, delay, and other effects applied
to the instantly captured microphone signal fly through
the space. They then blend with the instrument’s original
sound. In other words, this is a virtual ensemble. Mixed
music is performed by placing speakers in the venue, with
instrumentiste and Réalisateur en Informatique Musicale
(RIM), who operates electronic sounds. Under Pierre
Boulez, the founder of IRCAM whose mission is the
fusion of music and technology, RIMs initially func-
tioned as an assistant role, using scientific and technical
methods to concretize and resolve composers’ concepts.
However, with the development of mixed music, this role
became more firmly established. The professional title
was referred to as “tutor” around 1983, documented as
“music assistant” in 1989, and it became established as
RIM, Réalisateur en Informatique Musicale (computer
music designer) by the 2000s (Zattra 2013; Zattra 2018).
In France, RIM is recognized as a profession. Specific
academic courses promoting this specialized activity
are emerging in higher music education institutions, in-

2 Following Friedmann Sallis et al., this study employs the term “live
electronic music” in a narrow sense, defined as follows: “live electronic
music can be used more narrowly to underscore the fact that the elec-
tronic sound production is taking place on the stage in real time. In
this case, the adjective live directely qualifies the electronic devices or
methods used to modify or produce sound, giving rise to the term live
electronics.” (Sallis, Friedmann et al., 2018. Live Electronic Music:
Composition, Performance and Study, Abingdon; New York: Routledge,
2.)
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cluding ATIAM? and Cursus* programs at IRCAM, as
well as the Conservatoire National Supérieur de Musique
et de Danse de Paris (CNSMDP) and the University
Jean-Monnet Saint-Etienne > .

RIMs have two primary roles. The first is as an en-
gineer who designs systems for sound synthesis and ef-
fects processing, and collaborates with composers to cre-
ate patches (sound programs). The second is as a director
who oversees the overall sound during performance and
ensures that the patches function properly. The ability to
oversee the overall sound requires a comprehensive per-
spective similar to that of a conductor. According to RIM
Alvise Vidolin, being a RIM is “somewhere in between
an orchestra conductor ‘from a post-industrial world’, and
a musical interpreter” (Zattra 2017b). RIM Gibert Nouno
states, “In my relationship with the composer, I consider
myself first and foremost a musician - not at all a com-
puter scientist, even though I use this tool on a daily basis”
(Donain and Theureau 2008). This underscores that RIMs
require not only high technical expertise but also musical
knowledge and experience. Furthermore, RIMs assume
the role of a general director for sound and musical ex-
pression, akin to a musical director, bearing significant re-
sponsibility.

In previous research, Laura Zattra described the
history and role of RIMs (Zattra 2013; Zattra 2017a;
Zattra 2017b; Zattra and Donin 2016). Additionally,
Francois-Xavier Féron and Guillaume Boutard discussed
that mixed music performances require chamber music
elements and high technical and musical skills from
RIMs (Féron and Boutard 2017), and Ayane Kawamura
analyzed the interactive musical communication between
instrumental and electronics parts (Kawamura 2024).
However, RIM education within higher music educa-
tion institutions and the educational practice of RIM
performance have not been sufficiently discussed to date.

Therefore, this study examines the educational prac-
tices at CNSMDP, focusing on RIM education within the
newly established contemporary music ensemble the “En-
semble Next”, which was created following the 2022 ed-

3The ATIAM Master’s program, coordinated by IRCAM and
Télécom ParisTech at Sorbonne University, provides scientific and mu-
sical training for research in acoustics, sound processing, and musical
informatics. (ATIAM. “The Multidisciplinary Master’s Degree in Sci-
ences and Technologies for Music: ATIAM - ACOUSTICS, SIGNAL
PROCESSING, AND COMPUTER SCIENCE APPLIED TO MUSIC”,
accessed February 20, 2026, https://www.atiam.ircam. fr/en/.)

4 The Cursus program is a specialized computer music program for
young composers, designed to develop technical independence and mas-
tery of software to support artistic creation. (Ircam Centre Pompi-
dou. “Cursus Program on Composition and Computer Music”, ac-
cessed February 20, 2026, https://www.ircam. fr/transmission/
formations-superieures/cursus.)

5 The Master’s in Contemporary Creation and New Media devel-
ops students’ practical knowledge of electronic and digital technologies,
preparing them for careers as Computer Music Producers (RIMs) and
Digital Arts Producers (RANs). (University Jean-Monnet Saint-Etienne.
“Master Création contemporaine et nouvelles technologies option Arts
numériques ou Informatique Musicale”, accessed February 20, 2026,
https://musinf.univ-st-etienne.fr/rim.html.)

ucational reforms. This ensemble ideally consists of fif-
teen to twenty students of diverse instrumentalists, vocal-
ists and RIMs. The aim is to explore how RIMs are cul-
tivated within the Ensemble Next at CNSMDP. Specifi-
cally, it focuses on the implementation of RIM education
at CNSMDP and the skills required for RIMs as seen in
the Ensemble Next at CNSMDP. The research study con-
ducted rehearsal observations at Plateaul, CNSMDP and
at the Espace de Projection, IRCAM from June 12 to 20,
2025, and interviews with Jacques Warnier (tutor of stu-
dent RIMs) and student RIMs © in the Ensemble Next at
IRCAM on June 18 and 19, 2025.

The remainder of this study is organized as follows.
Section 2 covers the new RIM course at CNSMDP. Sec-
tion 3 details the new project “Un Enjeu de Transmission”
and the rehearsal attended at CNSMDP and IRCAM in
June 2025. Section 4 outlines the skills required of RIMs
as seen in the Ensemble Next. Section 5 concludes with a
consideration of RIM education as seen in the Ensemble
Next.

2. RIM education at CNSMDP

2.1. New RIM Course in the Artist diploma - Inter-
pretation Creation at CNSMDP

CNSMDP comprises three levels: le cycle supérieur
(Bachelor), 2e cycle supérieur (Master), and 3e cycle
supérieur. Within the 3e cycle supérieur, there are two
paths: Doctor or Artist diploma. The Artist diploma is
equivalent to a post-master’s degree and is divided into
two specializations: Performing artist diploma (Diplome
d’artiste interprete) and Artist diploma - Interpretation
Creation (Diplome d’artiste interpréte - Interprétation
Création). The latter program is a post-master’s course
for two years to study contemporary music as a mem-
ber of the Ensemble Next. This program is designed
for performers who have already mastered the classical
repertoire and techniques and possess knowledge and
experience in contemporary repertoire, techniques, and
composition ’ .

In 2022, CNSMDP implemented educational reforms,
establishing the Ensemble Next and integrating RIMs into
this ensemble. The ensemble ideally consists of fifteen to
twenty students of diverse instrumentalists, vocalists and
RIMs, and students are selected every two years through a
public audition. Previously, there was no dedicated RIM
course. However, with the establishment of the Ensemble
Next, students can now specialize in RIM as members of
the ensemble.

6 The term “student RIM” refers to students majoring in RIM who
belong to the Ensemble Next. This designation is used to distinguish
them from professional RIMs.

7 Conservatoire National Supérieur de Musique et de Danse de
Paris. “Artist diploma - Interpretation Creation - 3¢me Cycle”, accessed
February 20, 2026, https://www.conservatoiredeparis. fr/fr/
cursus/artist-diploma-interpretation-creation.
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The entrance examination for the RIM course of the
Ensemble Next consists of a pre-selection and an ad-
mission. For the pre-selection, candidates must submit
a video of their performance (free program including
works composed after 1945), along with excerpts from
publications, articles, or personal research they have
produced in addition to a curriculum vitae and a letter
of motivation. The admission consists of a performance
and a twenty-minute interview. For the performance,
candidates rehearse once with a designated instrumental-
ist on a pre-assigned work of mixed music and perform
it before the jury. The instrumentalist who rehearsed
with them is asked to provide feedback on the rehearsal,
observations, and impressions. For the 2024/25 academic
year, the assigned work for RIM course was Caprices 3 &
4 for bass clarinet and live electronics (2008-09) by Luis
Naon®. The interview focused on the critical analysis
of the performance, career plans, and teamwork abilities.
Therefore, the entrance exam already required the ability
to perform mixed music with instrumentalists/vocalists
as a RIM, and candidates must possess a high level of
knowledge regarding RIM. For the 2024/25 academic
year, two student RIMs passed the entrance exam to this
new course.

2.2. Curriculum of the Ensemble Next

The curriculum of the Ensemble Next includes practical
experience in professional situation. Through collabora-
tion with the professional contemporary music ensemble
the “Ensemble Intercontemporain”, students acquire
knowledge and experience in contemporary music by
performing alongside professional musicians. Basically,
students study ensemble music, chamber music, music for
solo instruments, and mixed music; however, ensemble
activities constitute the majority of the program. The
number and composition of students participating in
projects vary depending on the work’s formation. Since
student RIMs participate in mixed music performances,
they engage in fewer projects compared to instrumental-
ists or vocalists, but they learn intensively within their
limited projects. Figure 1 shows the Ensemble Next’s
annual schedule. The intensive sessions feature semi-
nars and workshops focusing on 20th and 21st century
music history, knowledge of real-time sound and mixed
composition techniques, improvisation, and media art.
Regular collaborative work with composers and com-
position classes deepen understanding of the creative
process and lead to premieres of new works. Through
this broad learning experience, students acquire extensive
knowledge of contemporary music.

8 Testimony by clarinetist Takahiro Katayama, who performed with
candidates during this entrance examination (member of the Ensemble
Next, 2022-24).

the Ensemble Next Annual Schedule

Seotember|Entrance Examination

Meeting with the Maison de la Musique Contemporaine

Visit the Ensemble Intercontemporain

October
Atelier Mediation

Atelier Improvisation

Atelier Improvisation

November |Atelier with the Maison de la Musique Contemporaine

Session (Rehearsal) Répons by Boulez
with the E ble Intercontemporain

Concert with Ensemble Intercontemporain
under the direction of Pierre Bleuse

Session (Rehearsal) Répons by Boulez
with the E

December

ble Intercontemporain

Session (Rehearsal) Répons by Boulez
with the E ble Intercontemporain

Atelier Mediation (RIM)

Janvier |[Concert with Ensemble Intercontemporain

Concert Eelectroacoutic (Musique Mixte)

Festival Présences

February
Concert Musique Mixte with Andrew Gerzso (RIM)

Atelier Improvisation

Concert Eelectroacoutic (Musique Mixte)

March
Concert-Atelier Composition
Concert Musique Mixte with Andrew Gerzso (RIM)
Concert Musique Mixte with Andrew Gerzso (RIM)
April
Concert-Atelier Composition
May Residence in Sault
June Festival Manifeste (Musique Mixte)

Figure 1. The Ensemble Next annual schedule, provided
by the office of the Artist diploma - Interpretation Creation
at CNSMDP

2.3. Production and Performance Environment for
Mixed Music at CNSMDP

In addition to the environment that enables immersion
in contemporary music mentioned above, CNSMDP
provides a highly developed framework for the study of
mixed music. Within the institution, the Audiovisual
Department includes research engineer and RIM Jacques
Warnier?, who has been seconded to CNSMDP from

9 Jacques Warnier is a research engineer at the French Ministry of
Culture (Ingénieur d’études du ministere de la Culture) and serves
as a RIM in the Audiovisual Department at CNSMDP. He studied
viola at the Conservatoire a Rayonnement Régional de Saint-Maur-
des-Fossés, electronics at the Institut Universitaire de Technologie de
Créteil, and completed a master’s program in RIM at Jean Monnet
University Saint-Etienne in France. Since 2007, he has supported all
concerts in the Electroacoustics and New Technologies class (producing
180 works by young composers) at CNSMDP and has performed
live electronic music for instrumental students working on mixed
repertoires.  (Symposium commun SFM-SFE-SFAM-AFIM 2019
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the French Ministry of Culture. He is responsible for
supervising student RIMs of the Ensemble Next. Fur-
thermore, regardless of whether a student belongs to the
Ensemble Next (3e cycle) or not, those who wish to study
mixed music or perform it as part of their graduation
examination are supported by Warnier, who serves as a
RIM for their performances.

Warnier has played a pivotal role in advancing the
study and practice of mixed music at CNSMDP '° . Under
his leadership, the first dedicated space for mixed music
research equipped with speakers, Studio 241, was estab-
lished at CNSMDP (Figure 2). Plateau 1 was established
following the creation of the Ensemble Next as a special-
ized space for the exploration and performance of mixed
music (Figure 3). This immersive dome, equipped with 48
speakers, enables 3D sound projection and the simulation
of various acoustic environments. Its controlled acoustics
and short reverberation time make it ideally suited for
achieving precise balance and integration between acous-
tic and electronic sound in spatialized compositions ! .
Additionally, Augustin Muller >, who is a professor of
computer music at CNSMDP and serves as a RIM at
IRCAM, composition professors specializing in mixed
music, and those with extensive experience in performing
mixed music all contribute to supporting students who
study mixed music.

Figure 2. Studio 241 at CNSMDP

“Les sciences de la musique : De nouveaux défis dans une société en
mutation”, accessed February 20, 2026, https://sites.google.
com/view/symposium2019/intervenantes-et-intervenants/
autres-intervenantes-et-intervenants/warnier.)

10 From a one-on-one interview with Jacques Warnier conducted at
IRCAM on June 19, 2025.

1 Conservatoire National Supérieur de Musique et de Danse de Paris.
“Musique mixtes, un enjeu de transmission”, edited January 30, 2015,
accessed February 20, 2026, https://www.conservatoiredeparis.
fr/fr/actualites/musiques-mixtes.

12 Augustin Muller is a computer music designer at IRCAM and a
graduate of the Department of Acoustics at CNSMDP. Specializing in
mixed music, he collaborates with a wide range of artists and ensem-
bles both in France and internationally, contributing to concerts, re-
search initiatives, and creative projects. A dedicated member of the
ensemble Le Balcon since 2008, he is highly regarded for his exper-
tise in integrating acoustic performance with advanced electronic sound-
scapes. (Le Balcon. “Augustin Muller”, accessed February 20, 2026,
https://www.lebalcon.com/en/people/muller.)

Figure 3. Plateau 1 at CNSMDP

3. Concert by the Ensemble Next at IRCAM

3.1. New Project “Un Enjeu de Transmission”

Beginning with the 2024/25 academic year, CNSMDP
launched a new project entitled “Un Enjeu de Trans-
mission” (A Challenge of Transmission). Mixed music
involves complex elements such as electronic equipment
setups, patch configurations, and detailed performance
instructions contained in scores or manuals, within a
constantly evolving software environment. However,
the transmission of such works has traditionally de-
pended on oral exchanges among composers, premiere
performers, and RIMs'3. Consequently, the work’s
longevity depends on interpretation. Because it is imprac-
tical to continuously consult these individuals regarding
performance methods, it is essential to document and
archive their knowledge while they are still active, and
research on archiving is underway (Canazza and Vidolin
2001; Lemouton et al. 2018). Such preservation efforts
are crucial for archiving these fragile works for future
generations.

For this purpose, each year CNSMDP invites RIMs,
premiere performers and composers of mixed music
for solo instruments to deliver lectures to student RIMs
and to participate in performances that are subsequently
archived. The 2024/25 season included works by Pierre
Boulez, Anthemes II pour violon et dispositif électronique
(1997) and Dialogue des Ombres Doubles pour clarinette
et dispositif électroacoustique (1985). Students received
instruction from Andrew Gerzo, who served as the RIM
for these works, violinist Hae-Sun Kang, and clarinetist
Alain Damiens who premiered.

As the culmination of this project, the concert
“...explosante-fixe... centenaire de Pierre Boulez”
was held on June 20, 2025 at the Espace de Projec-
tion, IRCAM, to commemorate the 100th anniversary of
Boulez’s birth. The concert was presented collaboratively
by the Ensemble Next, the Ensemble Intercontemporain,
and IRCAM, featuring performances of Anthemes II, Di-
alogue des Ombres Doubles, and ...explosante-fixe... pour
fliite, deux fliites solistes, ensemble et électronique (1991-
93). The electronic parts of all works were performed by
student RIMs of the Ensemble Next.

13 Conservatoire National Supérieur de Musique et de Danse de Paris.
“Musique mixtes, un enjeu de transmission.”

— 35—


https://sites.google.com/view/symposium2019/intervenantes-et-intervenants/autres-intervenantes-et-intervenants/warnier
https://sites.google.com/view/symposium2019/intervenantes-et-intervenants/autres-intervenantes-et-intervenants/warnier
https://sites.google.com/view/symposium2019/intervenantes-et-intervenants/autres-intervenantes-et-intervenants/warnier
https://www.conservatoiredeparis.fr/fr/actualites/musiques-mixtes
https://www.conservatoiredeparis.fr/fr/actualites/musiques-mixtes
https://www.lebalcon.com/en/people/muller

Journal of Sonic Arts, Vol.1 pp.32—40

I attended all rehearsals for this concert and conducted
research on the rehearsal process. The research focused
on understanding how student RIMs are trained and inves-
tigating the skills required of them. Figure 4 presents the
schedule for this project. This performance formed part of
the project “Un Enjeu de Transmission” at CNSMDP, as
previously described. After a period of individual prepa-
ration, instructional sessions and concerts with Andrew
Gerzo took place in February and April 2025, leading up
to rehearsals and performances held at IRCAM in June
2025.

Schedule

Individual preparation

Rehearsal enter Instrumentistes

and RIMs at Plateau 1, CNSMDP
Session and Concert with Andrew Gerzo
and Hae-Sun Kang (Anthéme II')
Rehearsal enter Instrumentistes

and RIMs at Plateau 1, CNSMDP

February 2025

April 2025
Session and Concert with Andrew Gerzo
and Alain Damien (Dialogue de I’ombre double )
Rehearsal enter Instrumentistes
and RIMs at Plateau 1, CNSMDP
June 2025

Rehearsal with Stuff of IRCAM
at the Espace de Projection, IRCAM

June 20, 2025 [Concert at Espace de Projection, IRCAM

Figure 4. Schedule for new project “Un Enjeu de Trans-
mission”

3.2. RIM Individual Preparation and Rehearsals at
IRCAM

Similar to other musicians, RIMs place significant em-
phasis on individual preparation prior to participating in
rehearsals. During this preparatory stage, RIMs acquire
and configure the necessary patches, develop an under-
standing of their functions, acoustics, and speaker output
positions, and verify that all patches operate as intended.
Subsequently, they conduct studio simulations to explore
and refine approaches to musical expression. This stage
of individual preparation constitutes a critical component
of their professional practice.

During rehearsals, RIMs collaborate continuously with
sound technicians to assess the acoustics of the perfor-
mance venue and adjust the audio output to suit the spe-
cific characteristics of the space. Through this collabora-
tive process, the team exchanges insights that contribute
to the enhancement of both sound quality and musical ex-
pression. During the rehearsals of the project “Un Enjeu
de Transmission” at IRCAM in June, the team was com-
posed of student RIMs; their tutor, Jacques Warnier; IR-
CAM sound engineer, Jérémie Henrot (sound diffusion)

and an assistant; a lighting technician; and Hae-Sun Kang
(professor of the Ensemble Next, violinist of the Ensem-
ble Intercontemporain). Additionally, other RIMs of IR-
CAM, including Serge Lemouton, attended the rehearsal
to engage in exchanges of ideas and provide expert ad-
vice . Lemouton et al. (2018) defined RIM as “a per-
son possessing both artistic and technical skills”. Accord-
ingly, the advice provided to student RIMs can be broadly
categorized into two types: technical advice and musical
advice. In this study, technical advice refers to guidance
on technical operations: resolving system-related issues
(patch problems or score-following difficulties), adjusting
input levels for instrument-mounted microphones, modi-
fying effect volumes (through patches or mixers), adjust-
ing parameters such as reverb and tone, etc. Musical ad-
vice, conversely, refers to guidance on artistic elements:
musical expressiveness, timbral characteristics, the bal-
ance between acoustic and electronic sounds, the equilib-
rium of effects among multiple electronic sounds, etc.

One example of technical advice provided during
rehearsal was a solution for a malfunction in the score-
following system (Antescofo!>) in certain sections of
Antheémes II. Although the system is designed to analyze
the performance and trigger sound events at the precise
timing, it proved to be highly unstable. The system ex-
hibited random malfunctions triggered by variables such
as microphone input levels and the violinist’s expres-
sive nuances. Augustin Muller advised a student RIM
to switch to manual control via foot pedals for certain
sections to mitigate the risk of system failure during the
actual performance. This is also a performance style
that Muller particularly advocates. Consequently, the
student RIM concluded that it was more reasonable to
take responsibility for potential manual operation errors
than be at the mercy of unpredictable system glitches, and
switched to manual control for several sections.

By contrast, an example of musical advice involves
discussions concerning the balance of electronic sounds.
In the transitional harmonic sections of Anthéemes II,
Warnier raised the question of whether the electronic
sounds should remain constant or if partial modifications
should be permitted. Despite his extensive experience
performing this work, he deliberately refrained from
providing a definitive answer. Through this discussion,
a student RIM learned that such technical decisions are
directly linked to musical interpretation and aesthetic
choices. Furthermore, detailed discussions on acoustic
expression led to specific refinements in the electronic
sound processing. These adjustments addressed various

14 While Augustin Muller, another RIM professor on the teaching
team, was not present during rehearsals at IRCAM in June, he is a major
contributor to this project.

15 “Antescofo is a real-time module for Max and PureData. It accepts
a symbolic music score, and in real-time ‘listens’ to a musician (via a
microphone) following her through the score and launching electronic
actions pre-written by artists.” (IRCAM Forum “Antescofo”, accessed
February 20, 2026, https://forum.ircam. fr/projects/detail/
antescofo/.)

— 36—


https://forum.ircam.fr/projects/detail/antescofo/
https://forum.ircam.fr/projects/detail/antescofo/

Journal of Sonic Arts, Vol.1 pp.32—40

elements of the sound design, including the intensity and
duration of the Harmonizer (increasing its presence to
create a blurred, cloud-like contour), the parameters for
reverb and ring modulation, the impact of the pizzicato,
and the overall electronic balance (emphasizing the low
end to ground the sound). Additionally, during rehearsals,
Hae-Sun Kang, the violinist who premiered Anthemes II,
provided student RIMs and instrumentalists with specific
guidance on the timing and balance between the elec-
tronic sounds and the instrumental performance. These
examples are based on observations conducted during re-
hearsals and interviews. Accordingly, an environment that
integrated multifaceted insights from specialists in each
field—RIMs, sound engineers, and instrumentalists—and
facilitated immediate, in-depth discussions on various
issues arising during rehearsals proved to be an ideal
setting for intensive study.

3.3. Backgrounds of Two Student RIMs

During the interviews '®, it became apparent that stu-

dent RIMs possessed diverse academic and professional
backgrounds. The educational backgrounds of two stu-
dents participating in this concert exemplify this diversity
(Figure 5). Student A initially studied musicology at
Sorbonne University before enrolling in the FSMS !’
(Sound engineering) program at CNSMDP. The FSMS
curriculum emphasizes practical training in recording
production, sound design, and sound broadcasting while
including theoretical instruction. In contrast, student
B completed an undergraduate degree in Mechanical
Science and subsequently engaged in scientific research
through the ATIAM program (Acoustics, Signal Pro-
cessing, and Computer Science Applied to Music) at
IRCAM and the Ecole Normale Supérieure. The ATIAM
program primarily trains researchers, providing rigorous
instruction in theoretical subjects such as musical acous-
tics, sound signal processing, and music informatics.
Additionally, some students transition from composition
to RIM performance. Overall, the educational and pro-
fessional backgrounds of students aspiring to become
professional RIMs are highly varied.

4. Required Skills for RIMs

This section examines the skills required of RIMs as seen
in the Ensemble Next. According to Féron and Boutard
(2017), the competencies and qualifications necessary for
RIM include a deep knowledge of repertoire, advanced
expertise in acoustic technology, classical training with
a thorough understanding of instrumental scores, and or-
ganizational skills for managing equipment and coordi-
nating rehearsals at performance venues. The skills of

16 Individual, one-on-one interviews with Jacques Warnier (tutor of
student RIMs) and two student RIMs were conducted at IRCAM, on
June 18 and 19, 2025.

17 Formation supérieure Musique Son Image, mention son.

Backgrounds of 2 Students
Student A Student B
Musicology at Sorbonne
University
Bachelor (Piano at CRR de Paris) Mechanical Science
FSMS (Formation Supérieur
Musique de Son) at
CNSMDP
ATIAM (Acoustiques, Signal
Processing, and Computer
) Science Applied to Music) at
FSMS at CNSMDP, IRCAM
Activities of Generative
Master Improvisation, Electronic Ecole Normal Supérieure
Improvisation, Electronic | Paris-Sacré (Scientific
Composition Research ) ,
6 months Internship at
CNSMDP with Jacque
Warnier
ecyele, | Ensemble Next, RIM  |the Ensemble Next, RIM
Post-Master

Figure 5. The backgrounds of two student RIMs

RIMs can be broadly categorized into creation and per-
formance (Zattra and Donin 2016), and the performance
skills are divided into two categories: technical and mu-
sical (Lemouton et al. 2018). The skills required for cre-
ation include software development, the ability to generate
sounds that realize the composer’s ideas, and the explo-
ration of new musical expressions.

Based on observations conducted during rehearsals in
June 2025, the skills required for the technical aspect of
performance include operating and modifying patches and
software, adjusting input levels from instruments and ef-
fect volumes (via patches and mixers), and adjusting re-
verb and tone. By contrast, the skills required for the mu-
sical aspect of performance include determining the place-
ment of speakers within the venue (in collaboration with
the sound team), adjusting the overall volume balance of
the electronic sound system, managing the relative lev-
els between instruments and electronics, performing inter-
active interventions (as in chamber music), and shaping
musical expression, including timbre and phrasing. The
sound balance in mixed music is highly dependent on the
spatial arrangement of the speakers. Optimal placement
varies according to the venue and can involve position-
ing the stage toward the front with speakers surrounding
the audience, or situating the stage centrally with speak-
ers arranged in a circle around instrumentalists/vocalists.
For each work and venue, the most effective configuration
must be carefully considered.

While speaker placement is determined in consultation
with sound engineers, designing the spatial position is also
a fundamental responsibility of RIMs. Additionally, RIMs
are tasked with controlling the balance between acous-
tic sounds and electronic sounds, as well as among dif-
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ferent electronic sound elements. Because instrumental-
ists/vocalists on stage cannot perceive the overall acous-
tics of the venue, RIMs necessarily assume this role. In
performance, RIMs oversee the entire soundscape, a func-
tion comparable to that of a conductor. However, there
are notable distinctions: whereas a conductor supervises
musicians and occupies a leadership position without pro-
ducing sound, a RIM is an active performer, manipulating
electronic sound in real time. This role demands coordina-
tion with instrumentalists/vocalists and entails interactive
musical dialogue.

Thus, the RIM functions as an ‘“acoustic conductor”
requiring the judgment and leadership. While a conductor
is the leader of an organization where strong leadership
skills are demanded, RIMs, being performers themselves,
are colleagues engaging in chamber music or ensemble
playing with instrumentalists/vocalists. Since RIMs and
instrumentalists/vocalists share the same standing, they
occupy a different position than a conductor. In other
words, unlike a conductor who communicates unilaterally
from a position of giving instructions, a RIM is an equal
among performers. While overseeing the music as a
whole, RIMs engage in a two-way communication, much
like a chamber musician. Therefore, being a RIM also
requires responding to instrumentalists/vocalists’ musical
expression and engaging in spontaneous communication
appropriate to the moment. Furthermore, since RIMs
themselves perform, ensemble techniques are necessary
to actively construct musical expression and structure in
order to create opportunities for interactive dialogue with
instrumentalists/vocalists.

In this way, regarding the musical aspects of perfor-
mance, it is clear that while sharing a role similar to that
of a conductor, skills as a chamber musician are also re-
quired of RIMs. Furthermore, performing mixed music
requires a demanding performance environment involving
the setup of multiple speakers and large venues, making it
crucial to gain extensive performance experience. This
point is shared by a conductor leading an orchestra and
a choir. Therefore, individual instruction is difficult, and
an educational environment with well-equipped facilities,
such as universities or educational institutions, is neces-
sary.

The range of skills required of RIMs is exception-
ally diverse, resulting in a wide variety of professional
backgrounds among individuals entering this field. How-
ever, through interviews with student RIMs and Jacques
Warnier, it was reaffirmed that practical experience in
sound engineering is important. Student B (see Section
3.3) stated:

“Each RIM has a completely different back-
ground. For example, as a sound engineer, [
have a solid understanding of acoustics and
how sound signals work. However, I don’t
have that much listening experience. Ulti-
mately, listening experience is what matters

most for a musician!”

Understanding the theory of acoustics and sound sig-
nals helps solve problems that arise during performance
and aids musical expression. However, it has also been
shown that practical experience—judging the acous-
tics during performance, responding appropriately, and
expressing the work—is equally important. Augustin
Muller also emphasizes to student RIMs the importance
of listening. He advises them to minimize visual en-
gagement with the computer screen as much as possible
during performances and to keep the screen at a distance.
The purpose of this instruction is to move away from
dependence on visual data and prioritize judgments based
on one’s own ears. If the sound is good, or if there is
a mistake, it can be immediately discerned by listening.
This principle, that moving away from the screen allows
for deeper immersion in the music itself, is one of RIMs’
important guidelines. Furthermore, Warnier points out,
“Sound engineers are responsible for the sounds of both
acoustic instruments and electronics, and adjusting mixed
sound. This is akin to orchestration in the field of sound.”
RIMs respond instantaneously to acoustics, continuously
adjusting the balance and timbre in accordance with the
specific demands of works. Such sound design competen-
cies are cultivated through extensive hands-on experience.
This advanced engagement with sound ultimately culmi-
nates in refined sound manipulation and the expressive
performance practices of mixed music.

5. Conclusion

This study examines the newly established RIM course
at CNSMDP, addressing its curriculum, the environment
for performance, the project “Un Enjeu de Transmis-
sion”, rehearsal practices, and skills required of RIMs.
From a musical perspective, RIM performance integrates
the roles of both conductor and chamber musician, de-
manding leadership grounded in the RIM’s own acoustic
judgment as well as interactive musical communication
with instrumentalists/vocalists. To acquire such practi-
cal expertise, affiliation with an educational or research
institution equipped with specialized facilities, such as
CNSMDP, is indispensable. It is essential to transmit
from RIMs and instrumentalists/vocalists who premiered,
to have professional RIMs present during rehearsals to
discuss diverse musical expressions, and to explore im-
proved approaches through a team. As revealed through
the interviews, both knowledge and practical experience
in sound engineering constitute fundamental competen-
cies for RIM performance. Student RIMs develop these
competencies in situ, learning sound design within the
performance venue under the technical and musical ad-
vice of professional RIMs. Therefore, the importance
of both knowledge in sound engineering and practical
experience within RIM education has been reaffirmed.
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