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Create {N} one-sentence according to the theme presented below, following
the rules.

Theme: "Soundscapes flowing through the forest in the morning"

Rules:

1. Create {N} descriptions.

2. There is no numbering and separate the sentences with slashes (/).

3. Each sentence must end with a period.

UTERICERS NI n 7 FO—EHTHD.

The soft chirping of birds fills the air, a gentle melody.
The rustling of leaves beneath the gentle breeze is a soothing serenade.

The gentle babbling of a brook creates a peaceful ambiance.
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Spectrogram (Linear Scale)

2 FERRICER SN YRR —T
7127 I+ : The soft chirping of birds fills the
air, a gentle melody.
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Create a new prompt by combining the following two original prompts
according to the following rules:

1. The new prompt must be a single, coherent, and concise sentence.

2. The new prompt must be clear and to the point.

3. The new prompt must be 30 words or less.

Original prompt 1: "{parent1}"
Original prompt 2: "{parent2}"

New prompt:

IR, EBIITbNERXD —S>ThHb.

#i 1: A gentle hooting of an owl signals the start of a new day.
#1 2: The soft chirping of a bird in flight creates a joyful melody.

F: A gentle hooting of an owl signals the start of a new day as a bird takes

flight creating a joyful melody.
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Rewrite the original prompt into a new prompt according to the following
rules:

1. The new prompt must keep the original meaning and context.

2. Paraphrase or incorporate a few creative variations.

3. The new prompt must be 30 words or less.

Original prompt: "{original_prompt}"

LRI EBIATON 2 ERERDO—>Th 5.

JED 7 1 7 |k The soft chirping of a bird in flight creates a joyful melody.
ZESREE B 7 1 > b Birdsong soars on gentle wings, filling the air

with a sweet serenade of chirps and trills in perfect harmony.
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Evalulionary Dynarmics: AT - ACHiSingle Indes)

(2) A babbling brook‘s gentle melody harmonizes with forest sounds and
scents, transporting you to a serene world of nature’s symphony and
tranquility. (FH 5 <NIOE LW A BT  —BHROFREFD & FH
L. Bl AROZE M LT S OV IR~ LIES, )

(7) Interweave bird songs and cricket melodies to create a soothing
atmosphere, evoking a sense of calm and serenity in natural settings through
the harmony of nature‘s symphony. (JEOHE a4 R XD A 0T 1 —%fE
DZE TS LOFHRE(E) ML, AROZEROTHfE® LT,
HARREIC BT 2R hS LT SOBREELFOE T, )
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(9) Birds* melodic trills and chirps create a harmonious symphony that fosters
connection, serenity, and togetherness in nature’s beauty, bringing people
together in peaceful moments of shared joy. (f7= HOERMIAR S 2P0
LIBEFD, HAROELISORTORHBY, TS, T LT—FlE
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(10) Birds‘ melodic trills and chirps create a harmonious symphony that
fosters connection, serenity, and togetherness in nature’s beauty, bringing
people together in peaceful moments of shared joy. (7% & & % 5 F O]
2, FELEOZBIARRIRT Hh, EREEmLEEThEDboT
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Evelutionary Dynamics: FACI - FACI [Single Index)
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(2) Under starry skies, nocturnal creatures and morning birds blend in a
mystical dance with nature‘s nocturnal serenade and morning’s sweet
melodies, weaving a spell of enchantment with leaves and shadows. (BZE®

F. &£ Y ESORELE, HAROEOE L) —T 8ol
WA BT g — LIRS A TIRE DAV, LR THT TS
FEiEZ D T, )

(8) Awaken to a symphony of morning bird songs and golden light, where
sunlight harmonizes and dances with the forest, infusing the world with
serenity, joy, and vibrant peace. (¥} f D & EHoa oo A8l T AR
HET, TITRHENFELWMLTHEY ., FTF .
ST b T E Rk &AL, )

BU, £LTHE

(10) Birds and insects blend melodies in harmony, cricketsong and forest
sounds create a soothing symphony, echoing through the mist-shrouded forest,
growing louder with golden light, as morning breaks. (& & B2 SFEFO o
TART 4 —REEGDYE, a4uXORKEFOTIES L OZEE
EEOHL, I8R5 onTHEDREHIIREL RV NG,
FICUENRICEEEDS, )
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Evolutionary Dynamics: ACIxFACI - GA_AF (Geametric Mean)
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(4) Birdsong harmonizes with the fragrance of wildflowers and towering trees
amidst vibrant foliage and lush greenery in a serene forest morning. (#7372
BOW, BECHRELEFL L LEROPT, BOSATOHRTFRLE
TVRIMDRLZOFEY LT 5, )

(5) Birds burst into enchanting melodies that captivate with stunning beauty,
spreading joy and serenity as they take to the sky, their harmonious songs
filling the air with vibrant energy. (7= HITE REE LS TH T T5
AR A n T 4 —2F T 5L N L, E~TROSL ORI E
Lt S2AT, HooMfno Lh/RilEReEmsicflblas
NF—THiT, )

(8) A sparrow*s melodic song blends with the breeze, creating a serene
ambiance that calms the heart with gentle trills and soothing trills. (A %X A &
TERAY AR T LELBED SV, BLWEZ T LEPLOS AT
D CLEELENESECHRFRREZEY H, )

(9) The cricket‘s nocturnal serenade fills the stillness of night with a soothing,

pulsing melody, calming the senses and transporting you to a peaceful state

amidst the darkness, a constant presence. (24 2 FOEOE L —F 3,
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Abstract:

Achieving sim-to-real transfer in robot audition requires accurately reproducing mul-

tichannel sound fields captured by microphone arrays, enabling tasks such as sound source local-

ization to be performed within simulation environments. Recent sound field estimation methods,
including Acoustic Volume Rendering (AVR) and Neural Acoustic Fields (NAF), have been pro-
posed; however, most of them focus on single-channel reconstruction, and few studies evaluate

sound field estimation in terms of sound source localization performance. In this work, we extend

AVR and NAF to multichannel settings and evaluate them using multichannel impulse responses

obtained from both real and simulated environments.

The results show that the multichannel

extension of NAF achieves the lowest localization error, outperforming the other methods.
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W, aRy PRICBWTIEY Ial—Ya VB
ZIEH U7z b oy 2 ic B IE LT D,
BT HEE BN § 5 sim-to-real (sim2real)
HiAEHERTWS, oKy MERICHIT S sim2real
PRI 27-012F, vy FOYHENS I 2L —Y 1
AT, aRy AEPNLEHEREZDD DR FEE
WWHET 2 Z AR TH S, Rz, aRy +HJEH
DOEFMEREST 5 SHEN (sound source local-
ization) 1%, BARy MERIZEIT 2 HFER [F5 24],
ITENDYE [P35 25], ekl [Mosner 24], BREEtE > >
YT BT BEREE OB Heath 24] 72 Y, ZHRIRK
27 DIAE L Ta B METLHEHETH 5 [Nakadai 20]. Z
NoDEIER, HEBO~ A 70rblion {5 DI2E
MG R RN T 2 ~ A4 27074 7 LA I ICREF
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a— FiZ GitHub' X D FIHAIEETH 5.

Za—JIBGHEFE
AFFETIE, —a2—F 13y VT —T BV
HETFIEL LT, BRMEYL ~ 4 708D EEE A
YL, ZRUSHIG LA v oL R & RS T 2 Fik
TH5 AVR MUNAF #R—2¥¢ L, Zho%2ZF %
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2.1 AVRA—ZXDFE

Acoustic Volume Rendering (AVR) [Lan 24] i, [
BALFC B 2 B D 2 KITHEG D S 3 KoLy — ¥
ZHEMEK T % F1AD NeRF [Mildenhall 20] (281 %
Volume Rendering D% 2 5% EEEF IR L, i
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Neural Acoustic Fields (NAF) [Luo 22] &, H#ft-
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(a) ET—%
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AVR 1.60£0.81 18.214+25.29 115.234+134.31 28.47£25.36 16.85+11.01 11.42£7.80 31.75428.89 32.35%25.06
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*HHESE ¢ AUHBIERY
152-8552 HUFUHEH XKML 2-12-1
E-mail: asaka@ra.sc.e.titech.ac.jp
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DLya—XEEAL, FEHFRICMZ TIENRE
WMHFHT 2 Z 2T, FEXBERFOMERER LZX 3.
X5, Za—rULy 5 AR ¥ ZETIRBERIEEE D
HDIAAERH WS — FFEI 2R VR E
AL, et sn s BEGE S REETILTY 2
AR IR X RS,

FHfisEERICIE AMI [6], AliMeeting [7], AISHELL-
4 [8] D 3 DDEFREHR —F ¥ FVLEH I — R % N
7=, Z DR, OWSM-Encoder ®D#EAIZ LD DER @
WEPHR SN, HOET AR L THRFNIDD S
WRMIONT. T, BEHIY — R8I 2% Y v
X O ES AR E S IRETGHT 2 22T,
K 4.17 BA > + D DER OUERHER L 7=

2 [FEEASE

MEXAT T4 - a yOUCKTFiEE, BAGEE
THREARNGEFEETIED — 21 KAlL, ZhezhnBEA -
RIBEERMCHEMSHL T E R VR 2GR T 5. &K
RiCu, TRl A2l o d R Tk e LT
HciEL, 2hz2@m L GEE XA 7748 —> 2
YEATO FEEMNEE TR 2. — T, il
Ran e RSB S 5 HATlEHz Hvg, BEEBORES
B DB O FEF K HEMA 217 5 FIEZ2 RMEEE Tk
LERTD.



2.1 BIXEEBFE

BERIREE Fik v LTI, Ding 5® Personal VAD [1]
X°, Medennikov & ® Target-Speaker VAD (TS-VAD)
[2] BT 54 5. Personal VAD 1&, HaficHfs L7
HHERHEE R RN, FRERE DI R 7 L — AHAT
HETZFETHS. ZOEZHIE, FEHEEENR
Y LSRR 9 b IEHERTWS. LLl, —
FIZ— ANDFEHE LR A e WS HIRDN D 5. —F
TS-VAD &, 4 A7 O&EFR#HEZ W TRIFHICHES
XERRH 24TV, HEEFEGRICD @R LA 7 74 ¥ —
TavEEHLE L, #EmIBGEE 2D
HHERMENNETH S, X5, TS-VAD BRI
BRYHEE 2 3 ORAGEETFEOMEZ B E LTW
51z, BEAIREE Tk LToEBARMFHIIX ThT
WV, ZAUE, BERE R T X 2EEGHE OF
MBI —RADRN L LTWE D EFEZ 6N, ML
&0, HEROBEAGEH FIRIEARRGEF RS
TET, HEREI— S AZHOIMEED T TldR .

2.2 FRHAFEEFE

ARENGEEE T LT, End-to-End Neural Diariza-
tion (EEND) [10] 28 REEE ZIEH L7 FHEEL LTH
Tt E 7z, EEND EFRFFEGEISMIG ATRER X
iz 5 —77, RIFHEEHRHEEH DI
MELD -T2, ZDH, EEND 2275 2& ) VR —
ADFEERE LI EEND-VC [3, 4] 2R FHic k-
TIREEIN. ZOFETE, 5T IXVT—r 2
YERZBWTHWE A F v > 7 Z 22 EEND %
L, $BANOTEE GRS M EMRAT 5. i, 7
0— L7 5 AR ¥ IHIZBWT, FOHEERGEX
M2 HEEHHDIABLEIIGT 5. 20k, Bt 5
ARY YA Ko THEERE 7"V 21535 22T,
R A A DRIG & Al AGGE RO Z A EIC LT
W3, ZO7—F%77F xlE pyannote 7 L — L —
7 [11] Z@BUTLLFHAINTED, EETIIEHCHK
flidd D 28 %2 W= FEDHET (12, 13], Eho#te ©
Ma [14], B IZ FTARY ¥ I FEDOWE [15] 72y
PED LN TVWSE., LeL, HLEFTRAGEETFIET
BB, RFEHINGE T 2EH - RARAGSMCE
WTC, BEHRREEME GG T 2 Z 2 d TR,

3 REFE

BEAT « RANE AT BT ISR 2 AN iE
HTELHEELEA T IA Y- a v B2RET L0, &
R CIUERIET TR H N R HEEE F1ETH % EEND-
VC 2y LT, “oODIRRTFHREPEALGELX
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3 Diarization Output

1: Proposed Speaker Diarization System

47548 —2ar AT LRMRET S, IR TRIZ
UTRDHTH3. 12, ¥ ArTF— a U MEE
M ED7z®ic OWSM v3.1 [5] DT> a—KifEt
AV T—=2arvETANEAL, SHEMNRANRICHED
CHEEXMHEE R TTREICT 5. BB, MINcEs
N2 MHEEE EMETEHA T 5720, BHIY — NiFES
FARY VI REAT S, ARTIX, DiariZen ' 2342
ft4 % EEND-VC 7 —* 727 F v 252, X 1 1R
TR —F77F v BRE L.

3.1 OWSM-Encoder OE A

BEAEA N RGN T 7 X v 7 —> a U E
WRELELGEND 2D, AWFETEET LI X VT —
¥ a EREDM EZ HIE LT OWSM-Encoder % &
AT 5. OWSM (Open Whisper Style Speech Model)
[16] 1Z, Whisper [17] EFRItkD¥EE 2L -T2V =R
V=NV RAT-ZDATHBETEZ2HWE L
ETNVTH L. KBIBER T — 22 W THEAREME &

Thttps://github.com/BUTSpeechFIT/DiariZen



OBIERZAE L C0a Z ek s, PUHE AT T L)
 LTCOJSHADPHIRF S, RTINS X X2 T
FHEHATWS [18]. ZEL LI XV T—>ay
EFLTHOALRTWS WavLM [12] 1%, HOHED

DR %l C CEEN R XREHREZESF L Tws—/,
Gy e SRR 2 BRI EH L T0 A DT
3R, 22T, BHE-SEE A2 IR LT OWSM
WEEMZ 5 22T, HEalNFICHED S FlENTFEL D
DEIEH LR XA iEic 3 e EZ H6Nh 5.
AT, WavLM & %72 b OWSM 3R E a— K
DRI TWS 720, BEERSH R X< A4 X E
WHBHRTH 5.

AR TlE E-branchformer [19] & A$ 2 Z & THRE
M LSRR X 7z OWSM v3.1 [5] 28R 5. EHAK
Hlzo THREITNELL LT, WavLM I3E A AN
THBZDIZHL, OWSM DT> a—XERIE XN ARY
raZoaEANET S, ZDH, OWSM DAE
TIHWHNTWS STET 2001 L, Rtz
E-branchformer Encoder & % & % T OWSM-Encoder
YLTEAT S, BRI, ¥Ry F—varyEFL
Tl OWSM-Encoder 1< & 2 FE M 2170, 20
A& 1% Conformer [20] \ICANIT 52T, Fv
> BN OHEEREE SR X I 21T 5. 725, &
RS « BRI IR INET LV EZDE LS
XV T—=aIiZHWEZ IZH LWz, RIFFET
¥ LibriMix [21] Z W, ESPnet [22] 1< & D {2k X
NTVWBRHEELRA T4 = a >V RATIT T 7L
Fa—=V T EfToTz.

3.2 BIHI>—RFEEOISRRZVVYT

ozt o 2 BERGE Az 150 L Chalie £ A
74—y aEREER EXE 5720, B — R
B I7RAZ) Yy IREBEANT 5. KD EEND-VC i28
B EHER Y 5 A %)V ZIFLLNOFIRTITbNS 1)
R AR 2 W T F ¥ ¥ 7 DHEEFEE DFRHEA
7 PAREXE»SIUF LIERILT 3, 2) 2—2 1 v
FERRRIC D BB 2B S %, 3) BERERIMEIC & D
I IARBRERT B, 4) MBS IR X B FEFED 2
TRARIMET D, AFETE, 2077 2%2) 7
ISR BERIEEE R 7 LR AA T, BRI,
BREAGEE OB RO S bIEME ML, 1) [T
FHEHEARIC AT L TIERLIE A D ®IAHA N b
N (WERIGEA R 2 b V) BAERT 5. BERLES —
NBH7= D EBOREARZ MABELN LD, hbk
BRLT, FA—0FEYLy FEERT 5. X, @
ORI Y M UVITINA T, BEREEEREAR S g
DO THIBEREZERT 5. ZOBFICXD, HHR
U7 BEAREE RN 2 A7 5 2A IR T E &
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FD, JIRRYVITDI—FRe L THRESTS. X5
2, HRERPEAL LTHIE, 75 X20HELZEEHA
FEERHEANR 7 MAING | TR 2R T, BEHIGE
FEME Y L2252 &%) v IpualEr kb, 2
FARAERRIE, BAGEERENZ P L2807 5 R
BRDIRVEZDFEICELL, o204 T T
WCHRI—FEE 77 AR LTIBEAREE T 5. B L
EROBAGEEBE— 27 7 A Z2EENTWEEAE,
EBENDMHAGEEREAR Y PV RD ZVEEEE Y
FTRAXZOLE LTRAT S, 2D X512, ERDE
MR 2 AR v T ORHARZRELSLET L R
CBEHGEERBANZ ML REAT 22T, ZHUTK
2T —%fEDD, Ho s BEAIEEE ERZ G T
ER-P

4 FHMEEER

FHIERI =D OB H1To7z. 5 1 TlE OWSM-
Encoder EAIZ X 2 REM]_E&FHE L, 5256k 2 TR
— RFEY S AR N X AR R RS 5.

4.1 T—2tvhk

P2 % DiariZen DFEE & [FERIC, AMI (AMI-
SDM) [6], AliMeeting [7], AISHELL-4 [8] D=z
HM—F v 3L E 2 AW, AISHELL-4 D&, %%
FX VIV FREEE L 1 Fry 2SR EHEHL,
BRET— 2 E L —= 77— XD 10% 2l L TE
RUTz. 228 - BEET — 2B X UT 7 4V b OFHfi 7 —
ZROFMER 1 1RT. 2, BEOMET—X1x%
D F F TR - RANEG ST DOFHMlias T Z 07z,
MEZHEM L7 — &2 %2R 2 0D ICHELKE. K
2IWRT LI, BER 7 7 A VDO FENSEHD
WREEXE 2D R L, Z D& OBEE R & LCaE
H7 NS TR LT, 7 7 A MDD X, TF
Gt 3 e oWV, Ril 20 By onEREH %
ER L, ZORRTEFZYID 70, KD ZiHfiT—
&y L7, AliMeeting IZOWTIZEEEEDS 3 LARTED
77 A NVERAL, AISHELL-4 (IZOWTIXERYID
HULICX T, FEEahE DRGED T T — X S 1%
L7 7 ANVERA L. Zhootlh L - FRAML
HIC X 25Hli 7 — 2 DR INRER 2 \ORT. FH M
FECE =207 =&ty FEHHAL, IS —&
v FZXIFTI.



Original QN bl
W )]
Modified

For known embeddings

Annotation

Audio

For evaluations

2: Method for Creating Evaluation Data

% 1: Dataset
Train Dev Test
Dataset files spk hrs | files spk hrs | files spk hrs
AMI 134 35 80 18 4 10 | 16 34 9
AliMeeting | 209 2-4 111 8 24 4 20 24 11
AISHELLA4 | 173 3-7 97 18 37 10| 20 57 13
whole 516 2-7 288 | 44 2-7 24| 56 2-7 33

4.2 FEH - HRERTE

OWSM-Encoder D7 7 4 ¥ F 2 —=>7I2i% ESP-
net 2 2V, ¥4 754X - a»rEFINIZIE EEND-
EDA 23] ZffM L7z. AJi STFT OFEIZ FFT 512,
BEY A4 X400, 7L—ALT 7 160 & L7z, EEERIZ
4e-4, warmup step & 100,000, FHoEf{tid AdamW [24]
ZHW, NyFH A4 320 & L. 7—Xty M Lib-
riMix [21] ZH\>, Libri2Mix % 30 epoch, Libri3Mix
% 10 epoch %25 L, best ET/LREA L 7=,

Y X T = a yEFILDFEEIZE DiariZen 3 &
E U =, Bk LT, 774 > Fa—=v L)
OWSM v3.1 medium DiEAH> WavLM-base+, WavLM-
large Z W, Wi b REEH N Z2HEEICHE LT
Conformer A J) L7z, FERHIFERIVEHBAET
LHEFRRLE L, Fx> 7 8, AbI74 K 3B,
FHREIENE Powerset loss [25], ARG EEIE 4 & L
7o, ERIE WavLM / OWSM #93% 1e-5, ZDfth
#le-3 2L, EhNvFH 4 X 64, fbid AdamW
B L. K 100 epoch 22 L, 10 epoch D
WG EITREIIK T L7z, AutoClip [26] 1I2& D, AR
JNVED 90 =t Y RANTEDE Y v B THfE
BAE L. B3 TSUBAME4.0 node-q (NVIDIA
H100 SXM5 94GB) TIHff L 7.

HEGRIAICIE, FReEE S 2z 5 &5 WE LT pyan-
note pipeline [11] ZfFHL, ¥/ X7 —>a vET
JNFHREAIVNZ W 5 =Ry 7 OFEEE AWz, Hidmas
B, Frryr 88, AMI74F 088, FEEE 1
~20, N7 Z2R&2) Y IRBE 0.7, B/IN7 T ARYA
A 30 & L7z, FEMHIIciE Wespeaker [27, 28] @

’https://github.com/espnet/espnet
Shttps://github.com/BUTSpeechFIT/DiariZen
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% 2: Modified Test Dataset

Modified Test
Dataset files known spk test retained
spk  sec hrs rate
AMI 16 3 20 34 6.9 76%
AliMeeting | 12 3 20 34 58 53%
AISHELL-4 | 19 3 20 57 97 6%
whole 56 3 20 3-7 224 69%

ResNet34-LM 4 & L 7-.

BERIGEE RN 7 P UL, — A4 D 20 o6k
BHEEZHWV, DLRD 3 87 X=X TUIDHL-EF
PRAEEHACE L TR Lz

o Size: YW HITEHERFORX
e Step: HA T &RYID 3[R
e Replication Factor: 5/ O# %R

ARGTIUX Size = 5.0s, Step = 0.8s ZFRH L 7=, Size
&, Fx 27 8 BATHED—HLLIEEIMA 2~
5MTHBIL, BEOMFET NN 2~3 BTHEE
INTWVWBZ L [29,30] ICHDOE, XDORELLERE
2132 7-DITIRE LTz, Step (&, HDAHLDES
EROIDE TR YT = a YDA MTA Rz,
Replication Factor (JEYIRIERED RNz, 75 R
&) VT NDFEZFHRNTIHRR L 7.

4.3 FHEHISIE
FEXALT T4 - 3 »DFHAICIE Diarization
Error Rate (DER) %V, XD XS5 CEFKT 3 :

DER = false alarm—l—mls;((i)(z;?ctlon—l—Confusmn

(1)

Z 2T, false alarm I3IEFEFEEZ MR- THAHE L7
[XfH, mis-detection I3FEGE% iR CTIEFEGT e L7z X
], confusion \IFEHXMNC I 2 FEE A DX,
total 134255 DIEMRIERE XM O GEHRHETH 5.

AT, FHEZMRIRDIRERTE (collar) Za&IT T,
b L\WSRMFT DER 28515 5 [31]. DER O&MH
1Z1% pyannote-metric [32] ZHW 3.

4.4 FEE 1 :OWSM-Encoder D¥RELEER

OWSM-Encoder DEAIIZ L BT X T—ay
PEREM L DOF G2 5HES 5. EigFiA e LT WavLM-
base+ ¥ WavLM-large % FH\, ICHFIE L DL
D7D, RAGEEDADINTH 5T 7 4 b DFFHifi
TR E2HHL .

4https://huggingface.co/pyannote/
wespeaker-voxceleb-resnet34-LM




4.5 2 1 :OWSM-Encoder OMEEELLSE:

b FED DER 238 312187, £3 &b, AMI &
AliMeeting Tlx WavLM-large (Z1Z&IX7RWH DD,
WavLM-base+ & LIRS % &5t DB 255 K1H11 5
Nz, AMI B W THRER LS ok h o il &
LT, /JAXDBKRELBRREEDZRTDHLD, F
FEINTFD 0 D DI L7 o oAl REMEDIE 2 &
N%. —J57T AISHELL-4 TlZ, WavLM-base+ &b
0.42 KA > b, WavLM-large & b 0.31 EA > FEW
HREE R L7z, ZORED S, OWSM-Encoder 12 &

SRy - ERSIRD M, SR T HEHIZK -
TIFAEME K Z e RSN,

4.6 REX 2 BTV SZAR) T DMRELLE

BEENY — REFE S S5 22 ¥ 708 AT & 2 MERER
FEFHET 5. RH - BERNESSRME 2 S 720, 4.1 Hi
TlbNTz, WEEEZE WU L7 =&ty b 2IHWA. £7,
N—=ZAF 4 ¥ ¥ LT WavLM-base+ %\, Replica-
tion Factor ZFHEERINICIRE T 5. T X — X DEMIZ
[5,10,20,50,100,200,400,750] ¥ L, % ZhBEAIGEH
M1 ANDEEE 3 NDEEITOWT DER 2EH L=,
Kz, ZOfFICHED % BIAEEEREARZ brofit
NI RX—REHEFE L, WavLM-base+, WavLM-large,
OWSM-Encoder & HA\W/=5E5 0, BEHGEE NI X
% DER OHIEZ1To72. BMAREE OflAEDEIHE
B 258 32Eh 2570, FaEEZEBH L. ¥
7z, 2 fiow@b, BEA - RANEE S CLu T RE 72 it
KFEDFE LR W20, BEAGEHIFEERZ R LR
UEER—A74 T3,

4.7 R 2 (BEISIN) T DMRELEER

Replication Factor ZZ b X €7z D DER % %*
4R T. vk b, BERREE ABUTH S T, Modified
AMI TlZ Replication Factor = 5~10 258 L TED,
flhod oD a— 3 ATl Replication Factor = 100~
200 SELTW2 ZepiAaIlins. LedioT, B
R RHEAR 2 PO 5 X — & % (Size, Step, Repli-
cation Factor) = (5, 0.8, 10) B X (5, 0.8, 200) D 2
FEEICIRE LTz,

INHDNRT R =R 25 EDBEREEE NS
YD DER 2% 5 1RT. AiRED, e LTBEHEE
PR Z ] U783, i L na & b RuEhe
ZRITEHADSHRTE S, L L, BEREEE A Z 0
FEPERED A LS 2 I3 —HHCIZE AT, BERIGEE
BT MUVREITHMRERD 27— 2L — A0 D
p2rEZoNS. HRlOoTF—%2ty b2FsE, AMI
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(a) Without known information

N = O

8 known

(b) 3 Known Speakers Applied

3: Clusters of R8002_M8003_-MS803 in AliMeeting

T DD T X —=2IZHE LT, WavLM-large D 1
WEHIRG & B RO e ERE T H b, AREAHR & I LT
0.26 KA > Pz L7z, AliMeeting Ti&, Replication
Factor = 200 %>> WavLM-base+ O 3 WEHIGEHEH
R IREMERET, ABEHRF L D 4.17 K4 ¥ bGE L.
Z 2T, Replication Factor K& W, OF D IZBEA]
FETHEANR 7 PV DOEBIIKEZWVITD, AliMeeting 2
R U CBERIGEE B H R O UCEIE DR 2 WA R &
Nz, 2, AliMeeting BHEFEIC K 2L WA &~
2RIy aryeiBe s a8t a—2xThh, ¥
HIGEE TR & W D Bl IR BE DY, BEE I B VWTH
NHER L7z EZ oMb, %7z, AISHELL-4 T
¥, Replication Factor = 200 %>> WavLM-base+ D
2 BERIGE I Dy PEREC, AR L D 0.12 K
A PEEL L, BEHEEE AU X o Tldk
FLRABEZEDOL T -3 FEL TS, ZhHDRRE
D, a—NADREIIIGL T, BRI — FAEI S X
R Y TOMBEBPRELELENDE Z b ok,
X5, BEHIS— ReFEI IR ¥ T DR ZH
HINCHER T 2728, UMAP [35] 12 & 2 r[fi{b %47 -
7z, K312, MEREA EAYK ZF 2o 72 AliMeeting 1Z
B 2N 2 ARGz Rs. Thib, B
a2 WS 5 2 T, SRR L TWieiliéa 2 7
A a0y, BEHGEEEREAR 2 PV 2T D & LT
TETWVE ZepER N, REFEOHMEI RN
o,



7 3: Performance Comparison of OWSM-Encoder

Model AMI AliMeeting AISHELL-4
DER FA MD CN DER FA MD CN DER FA MD CN
WavLM-base+ 15.54 3.69 8.26 3.59 18.26 2.52 841 7.33 | 10.67 4.10 3.57 3.00
WavLM-large 14.55 3.76 7.40 3.39 15.11 246 8.00 4.65| 10.56 4.81 2.69 3.06
OWSM-Encoder 16.06 3.53 899 3.54 16.95 252 844 599 | 10.25 4.59 2.58 3.08
SOTA 14.0 [33] 12.5 [34] 9.8 [33]
7% 4: Experimental Exploration of Replication Factor
Replication Factor
num_known = 1 0 5 10 20 50 100 200 400 750
Modified AMI 16.58 16.56 16.57 16.61 16.61 16.61 16.62 16.62 16.62
Modified AliMeeting | 24.75 24.80 23.24 23.25 23.23 23.04 22.44 22.61 2261
Modified ATSHELI-4 | 12.34 12.33 12.38 12.31 12.24 12.24 12.25 12.24 12.31
Replication Factor
num_known = 3 0 5 10 20 50 100 200 400 750
Modified AMT 16.58 16.49 16.49 16.64 16.65 16.65 16.65 16.65 16.66
Modified AliMeeting | 24.75 22.43  22.44 2242 2241 20.58 20.58 20.59 20.57
Modified AISHELL-4 | 12.34 12.31 12.26 12.25 12.26 12.25 12.26 12.26 12.47
5 Bb D < [4] Kinoshita, K. et al.: Advances in integration
of end-to-end neural and clustering-based diariza-
5o e = N S T tion for real conversational speech, arXiv preprint
AT, WG KR EDRIET ST, | ton, for ren) coersat
DHREREZEHACEHMEXA T I/ - a vk
EHFT 2 2EHEY L. Z207=H12, EEND-VC [5] Peng, Y. et al: OWSM v3.1: Better and
~ = e e ’ g faster open whisper-style speech models based on
I, R X T =2 a YUEA EDTZHD aﬁ”?q e-branchformer, arXiv preprint arXiv:2401.16658
HREH S OWSM-Encoder DEA &, E5HIREAIGE (2024)
y 3 stz S RERE Y S VA
VR 75 R 2 BERT > ]\E%’77X§ZI) 7D [6] Carletta, J. et al.. The AMI meeting corpus: A
BARITolT7—F T 7F v BRI~ IR — % pre-announcement, International Workshop on Ma-
ZENNT, PR TFEO 2 Fo7-2 =5, OWSM- chine Learning for Multimodal Interaction, pp. 28—39
s BN b 2006
Encoder BT 71 ¥ BN 0B HRRERL, B (2006)
WIS — R/ S 2K Y v 7 DEAIIZE >T, DER O [7] Yu, F. et al.: M2MeT: The ICASSP 2022 multi-
- , . channel multi-party meeting transcription challenge,
WELMR L. SK’IE, a— AR EAE R ICASSP, pp. 61)16726171 (2(%22) P &
BWTFEORRY, ¥ /X V7 —3 a VEANOBEAINE _
OIE % E ST [8] Fu, Y. et al.: Aishell-4: An open source dataset

2% HI- for speech enhancement, separation, recognition and

speaker diarization in conference scenario, arXiv
preprint arXiv:2104.03603 (2021)
%%2# [9] Maeda, C. et al.: Joint Target-Speaker ASR and Ac-
tivity Detection, Proc. INTERSPEECH, pp. 1683—
[1] Ding, S. et al.: Personal VAD: Speaker-Conditioned 1687 (2025)

Voice Activity Detection, Proc. Odyssey 2020

The Speaker and Language Recognition Workshop, [10] Fujita, Y. et al.: End-to-end neural speaker diariza-

pp. 433-439 (2020) tion with self-attention, IEEE ASRU, pp. 296-303
2019

[2] Medennikov, I. et al.: Target-speaker voice activ- ( )
ity detection: A mnovel approach for multi-speaker [11] Bredin, H.: pyannote.audio 2.1 speaker diarization
diarization in a dinner party scenario, INTER- pipeline: principle, benchmark, and recipe, INTER-
SPEECH, pp. 274-278 (2020) SPEECH, pp. 1983-1987 (2023)

[3] Kinoshita, K. et al.: Integrating end-to-end neural [12] Chen, S. et al.: Wavlm: Large-scale self-supervised
and clustering-based diarization: Getting the best of pre-training for full stack speech processing, IFEFE
both worlds, ICASSP, pp. 7198-7202 (2021) JSTSP, Vol. 16, No. 6, pp. 1505-1518 (2022)

[13] Han, J. et al.: Leveraging self-supervised learning for

25

speaker diarization, ICASSP, pp. 1-5 (2025)



7% 5: Performance Comparison of Proposal Clustering Methods

With Params: (Size, Step, Replication Factor) = (5, 0.8, 10)

(14]

(21]

(22]

23]

(24]

Model Modified AMI Modified AliMeeting Modified AISHELL-4
num_known 0 1 2 3 0 1 2 3 0 1 2 3
WavLM-base+ 16.58 16.57 16.52 16.49 | 24.75  23.24 22.45 2244 | 12.34 12.38 12.35 12.26
WavLM-large 16.17 15.91 1593 15.96 | 21.73 22.27 22.08 22.67 | 12.35 12.62 12.48 12.28
OWSM-Encoder | 17.26 17.35 17.37 17.38 | 22.67 22.89 22.71 23.25 | 12.28 1245 1241 12.29
With Params: (Size, Step, Replication Factor) = (5, 0.8, 200)

Model Modified AMI Modified AliMeeting Modified AISHELL-4
num_known 0 1 2 3 0 1 2 3 0 1 2 3
WavLM-base+ 16.58 16.62 16.62 16.65 | 24.75 2244 21.03 20.58 | 12.34 12.25 12.22 12.26
WavLM-large 16.17 15.91 1592 15.94 | 21.73 21.43 20.60 20.74 | 12.35 12.52 1241 12.37
OWSM-Encoder | 17.26 17.36  17.37 17.37 | 22.67 22.47 21.92 22.08 | 12.28 1230 12.26 12.29

Kalda, J. et al.: PixIT: Joint training of speaker [25] Plaquet, A. et al.: Powerset multi-class cross entropy

diarization and speech separation from real-world
multi-speaker recordings, Odyssey, pp. 115122
(2024)

Delcroix, M. et al.: Multi-stream extension of varia-
tional bayesian HMM clustering (MS-VBx) for com-
bined end-to-end and vector clustering-based diariza-
tion, arXiv preprint arXiw:2305.13580 (2023)
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3 REFE
3.1 Ray2Wave O#IE

112, AR TIRET % Ray2Wave DR Z 7R~
TR TIE, AN LTRMEEY I 2L —>ay
FIETH % Ray Tracing itz W, He UCKEE
B 3a21L—vayTETH % FDTD 2flviz. Wi#ED
FEOUEHR Y LTV, image-to-image translation (2
Ko TEWZRITS e 2idiTe. KREITIE, frert
W2 Z, Ray Tracing, FDTD, ¥ & Uf image-to-image
translation DFFIHIZOWTIHENR S,

3.2 MEIETI

B 2 13 L 518, AWML TIE 2 KOTDMETEHEEZ
FRFTNIR . L, ZDWERICER DI REEY) 2 ilE L
FETUERRERL:. BT VBT 27 X —&
DFFMZER 1 ICE D 5.

BRI, DR fo = 500 [Hz] O D > 7 v
PNV ARH T B HEREZHEA L. I cyave =
343 [m/s] LRE L7z, 2EMMoOBEtic BT,
DN WT, 770w R Az = (cwave/ fo)-
(1/20) [m] %7z,

FRFTREINE = 51N 600 27V v R, y JFIENC 500 27
Uy RO U7z, mE TR ERE (Zare, Ysre) WCHELE L,
BEEYNENIE (Zobs, Yobs) EF A R (Wobs, hobs) ZFFD
e UTRE L. STRERE - REVEE - ¥4 X
i% Table 1 \/RSHIPHNTT > X 212EI D YT,

FEEYB & ORI OB RS, iR T
BOWTH T Y I— FERE LTHREL.

INSDET MK LT, R EEHNT L LT Ray
Tracing &%, WEIEZERMTE L TFDTDEZEMHL,
A —5MF FTEHIRIBR O 21T - 72.

3.3 Ray tracing OEEFIE

ARWFSECHEME L 7= Ray Tracing 12 & 2 fE#FTIZRD &
BOhTHhs. HHIZ, RERDEED R0 360
ARDEKR (Ray) ZHET 2 2 Uiz, i, K
ATy 7 At TERXEREZBXRANCHED S Z 2 TiTo
7z, FEEYEB & OB TIE Y~ Rov—F
FHRRGE L, EREART FINCED W THIH S & 72
3 X1 E L. BERICOWTE, BROZ{RT v
TTB BB R RLRR L, RERYIT— &2 LT
fFL 7.



Geometrical acoustic simulation ‘Wave-based acoustic simulation

(Ray Tracing) (FDTD)
} Ray2Wave
VA

1: fEEFL Ray2Wave DREZX

Wall
W .
fTobs _Air.
3 Xobs | IQO
N Obstacle
= Sound Source (X, V)
y [ A—
T_) X o | Xmodel |
2: f#rET NV
R 1 RITETLDNRT X=X
Center frequency [Hz] fo 500
Sound speed [m/s] Cwave 343
Grid spacing [m] Az

Model size [Ax]
Source position [Az]

(xmodcly ymodcl) 0 ) 500)

Tsrc, Ysrc

Obstacle position z [Ax] Tobs 30 ~ (600 — weps — 30)
Obstacle position y [Az] Yobs 30 ~ (500 — hobs
Obstacle size [Az] (Wobs, Pobs)
Time Step [s] At 0.8 Az/(v/2¢)

(Cwave/fO) . (1/20)
(600
(50 ~ 450,50 ~ 550)

3.4 FDTD OXrEFIE

I, AW THEM L7z FDTD IS & 2 IRE) 32 7
HHZoOWTIRR 3, g, UToRE Rz %S
IbT 32 Tiior=.

¢, (DP9 ¢

T, X p BROK ) v ¥ LURDR
BT RTUI Y LTHS.
_ug (90 99
—vo- (% 5) ©
HI2X, PODEEE fo DT> 7 VOV R R
L7z, FEEYSB X OO 5ER TIEY v >~ Fov—
F&tEY 55728, Neumann BEFRSM% A L 7-.

_ %
p= poatv

3.5 Image-to-Image translation

ROTEENT (Ray Tracing) 12 & o TIE H 7z EIR
o, WENIEEMRNT (FDTD) 12 X 2 fEbs Rz 7l
3 5 72®1Z, image-to-image translation €7 L [30]
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Generator Skip connection
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Generator (% 8 J§D Encoder ¥, Z3UIXET 5 8
J& @ Decoder 7 5K X7z U-Net TH 5. FED
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T 5.
FEHIIBOWTIX, Ny FH A X% 4, TRy IJH-E
100 & L 7.

4 RER
4.1 FT—42tv bDER

AWFFETIE, EIRMIEICMA T, EEYORB, FEFE,
P A XEB(XE2 8T, Al 20 7 —RDffTE T
VEER Uz, FERL 72 20 DTV E X 4 1R

Case 1525 Case 16 & b L —=>7F7—%&, Case 17
5 Case 20 7 A b7 —&22 LTHWE, 7 —2R
2% LT Ray Tracing ¥ FDTD Oij /5 %347 L 7=.

Case 1 1IZB1F % Ray Tracing B & O FDTD Of#fiik
RofzX 5 12R-7F. ARFEERTIX Frame #0 ~ #199
D200 7 L—2BAERL, HITIZ 10At Z&iZdTo7-.

HUEDE312LT, PL—=ov 2 5—&2 LT 16x
200 = 3200 X7, 7A 7T —=%&¥ LT 4 x 200 = 800
7 B UEfH L T,



(a)

Case 1 Case 2 Case 3 Case 4

Case 5 Case 6 Case 7 Case 8
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(b)
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Frame #0
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(Ray Tracing)
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5: Case 1 ICBUIF 2K 7L —LDRT DIET

4.2 RERERCER
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REPHNTE D, ZIUIHEOT I FE T BB 7 258
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L TRLTWA. £ bJHIZ, Ray Tracing 12k % A
JIEIR, WS T T ARER L7 TlER, Ground
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