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EENEEV AT LR Y, éiéi?&ﬁﬁk Ay
TSE T, BEOER->=EFRDOH
%BMJfﬁmfiéau\

DEEH D
iR,
HEhs [1-3].
Mo, WHREBRLZEHWNERZ
S ENFET 5.

ERD TSE Y AT L, HNEFRZIEET 572D
FRrD e UT, ERRGEFE» o/l U2/ (1,2,
ZEHEFED D0 [4], FENFEL2D [5] ¥ %G
LTC&E7 [3]. FfzHWDFEITHKNEH & [H—5
HOEFEEIICERL, TOEFERBIIEDOWT
HWEE 23 5. ZOHBIGENERZNEL
L7RWW, TIANY— I a0 d 5 L, Bk
B & HE A ORI RIS & W\ o 7RG A X
A IVDENPFIET 2 HE IRV SHLT 5 [6]. 22
MIRFEDR D IO FEIE, ~1 70717 LA
EHWEEEOESEMBEL TS, HRMNFELEPD
EFHWEFIEE, UTAAATE2HNED, BEAL
PEAEVERETIIMREA ST 5. 2o ORAIE
BLE S ORI AT 872 8k A D72 TSE ¥ A7 A
DBEMEEZRLTWS.

A, FRDEEOXIRIZBWT, ST VI
55 R4 8k (LASS: Language-queried Audio Source
Separation) &\5, SiEZ TV EHWTEHIRZ HH
JEF TP ARKRE I N T WA, ko HT T
D ZRONZEED S B A & 132 D, LASS 1B &R
MORMRMIZEATZRRA L L THEHINTWS [7].
Z D LASS OFfAIL, kD TSE FEVEZ S 7
TANY—DRER, ¥4 7075 T VAP ETA
HAT Vo EHAKRORENZMRIET 2F S %
BLTWS., L2, WkD LASS FiETIE “speech
(BF) "0 &H>h— iR X Z2HHLTWE
O [7], BAEHEOHMCTHNE S 2#MA T3, TSE
NOEHAPNETH 5.

T, LASS OFflAICEIWT, BRI/ I
iéiﬁE@%ﬁ%E%?ﬂm# HonTWb. F

IZEENDIHMISEHR, N7 SFEHER S
‘ﬁ‘l‘*iﬁ WZaEINS 8. BMEFEOSFEI TV 2HW
TSE TR SFEMNERIZESEZYTTED, XT3
35 - IS EEE IR ORI H iBEBX’W’ﬁ?%&OD& EHLT
Wz [9-12]. LA L, SHEfEHISERS §CIaatiln w
BT 5720, FEMEMETT 5. if:, /\7%5%‘[%
WITR R 2FEEETCHEL TV, HEFEZE

‘/ A man speaks with a normal pitch, high speed, )
Prompt | and high loudness. The speaker’s emotion is anger. )

Fig. 1: Overview of PNTP-TSE.

ETBLEELZFERDLD Eidashn. Zhixfl,
FEE O 2 KT IESTEERIE, MFLFHNL T
<, KIS IR ZEL TWA 728, TSE IZH
WTEHNTHEEEZLNS.

AR TIE, Fig. LITRT L5, NS FFE-HSEE
RO X227 ) & UTHHT 5% 77 TSE X
A2 Td 5 Para-linguistic and Non-linguistic Text
Prompts-based TSE (PNTP-TSE) ##£%£3 5. Z
NODHEMIISFHEERICIERTHESRE RCHLIED
Nz < W7z [13], PNTP-TSE 3SR FCTE A
SheifFEns. X512, PNTP-TSE IXJES G
PIEHT A Z LT, FEEARAND XK DI NT EEE
EHRPEITNEEEPRESE L TV RIIZB VTS
B TH S, £z, PNTP-TSE ZRA N7 X2
vay (EgRE) LTy, FEI V=T
#&é%%%nbf7m/7béﬁﬁié & W3

BETHD. AT, KW TIE PNTP-TSE 2 &
&ﬁ&?%ﬁlUiﬁE%i%?ét@@%t@?—
Kty b “PromptTSE” Z#§H - /TS, 51T
PNTP-TSE IZBIFBER—2 51 v FEEBFL, £
BRETHMG 217 5 72, FEEROAER, PNTP-TSE i, AWt
FEDERGMIZ B W THEUIED K TSE % E[H 5%
BEZERTH I ERRINT.

2 PNTP-TSE: ¥ RV E&
BUEE y[] eR1F, UTFO XS IcRIN5 !

ailt] + nlt], (1)

i#s,i€S
2T, ylt], wlt], wilt], BEO at] € R ixFH
zh, BREEAH, HNEH, THBEHSE, HE52R7T.
t BB Ty 2 A, s IZHEE DS v
?yaz,i@%%®4y?vax,suﬁétéi
NBEEEDA VT v I AEETHD. v, SII*
DY A ZAEEDTRATHEEDET S,

TSE X A7 3 5-OFDB0Y ¢, VT y[t] »
SHKEREZME T 2ETHD, AFD LS IZEN
ftxhs:

#,[t] = TSE(y[t], cs: 0). (2)

*Target Speech Extraction Based on Para-linguistic and Non-linguistic Descriptions, by Kentaro Seki,
Nobutaka Ito, Kazuki Yamauchi, Yuki Okamoto, Kouei Yamaoka, Yuki Saito (The University of Tokyo),
Shinnosuke Takamichi (The University of Tokyo/Keio University), Hiroshi Saruwatari (The University of

Tokyo).
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Table 1: Overall characteristics of PromptTSE for
each subset, shown both individually for each cor-
pus and combined across corpora. The partitioning
follows that of target clean utterances.

Train Val Test All

o = LibriT'TS | 185.34 6.62 6.80 198.75
3 PromptTSE: J—/XX D3tk Total duration in hours EARS | 7.23 0.14 047 7.83

S 192.57 6.76 7.27 206.58
3.1 BE um
LibriTTS | 1086 37 37 1160

Fxlx, HUEFEIZBET 537 558 - IESEEERD Number of speakers EARS 99 2 6 107
Flitxxy, BASEB LCHMEEOM A2 MR EE L Sum | 1185 39 43 1267
= o Lo« ” s . R LibriTTS | 68876 2560 2365 73801

?—5 7—Z%Y b “PromptTSE %%ﬁ% *E{"TZ’; Number of utterances ~EARS | 2275 46 138 2459
ORI N T SEBBH R A XA - @) LIES Sum |71151 2606 2503 76260

ARl (MR - GREVE) Z2Rddd 5. 51T, AT —

XXy MIFERIZED L TSE RUEEERIZHE DL
TSE THIAT 372012, BRSEBIUESEIL
PRI TWS.

3.2 JWEMBBET—YtEv L

PromptTSE ORESEIZHH L 72 &5 7 — X, Lib-
riTTS [14] 8 X & EARS [15] (2T 5. 5 AR
DHFFT—ZIIRINL, 1 G U DR VRS B R
U7z, 2z kD, IRTOFEH ISR 2%
MEGDD XS U,

3.2.1 LibriTTS

LibriTTS 37 ¥ X M EFEGRD /= dIZA —T 1 &
TIPSR INZT Xty NTHY, FKIHHAL
REINTED, FHIHICIEEEE ID BLUFEE
ZUMRNMEEINTWS, HINEFZ /1 XHb 70D
DIZPRET 5728, LibriTTS @ clean ¥ 7t v %
FAL, F50HEL (Signal-to-noise ratio: SNR)
720 dB A EDEFFEDOAE AW,

3.2.2 EARS

LibriTTS (ZH 2 REERIZ e LTWA 72
&, EARS OEIEHE AT — X 2 H\W\W5 Z & TE#R
HOZHEME2HEHE L. EARS 1, SHRABL LT
BERED D ITHER TR I N EmE R T —
Xty hTHD. Fxld, EARSIZEENDIZHT —
ADHIB, BIEITRNBIMEINZEERKLIUMAE
FFEDAEHMEHEE UTHHALUE., &FEHICITE
SR U, FHEID, 22 FEHOBIE 7 RUAE X
TW5. &ihd - BE DO ALY Z 22 1 i E
EL, BIEQHAIEE IR L5HEI T VWS,
3.3 REBFLBMER

EBAEEE, 32HiThRZTF—2DHmhs R s
QFFHEDFETHE TN T NHNSEE B X OFEHEHE L L
TEEL, TN5% [—5,5] dB OHEIFITT v X AT
WEXNT- SNR TRAT S Z & TEK Lz, FH5
FUS DM B L TV, BFEEIZH LT, *
OFahEE NG HE L THRAETHN 1 DERI Nz,
HE S FHEEOMAEDLREIIE —a—/S2R
FLEFERLZI-NABOELSTEHAREL L, #Hi
ZAXHWEE D LibriTTS, FHE A EARS & \o

S i SR
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AlAGOELEENS. 7, BEEFY LR
JLD A =N AU BT B 3 ENTAE > T Train/Val /Test
OY Ty MIpEIEINTEY, &Y Ty MEIZE
FHOEMEIIFA LRV, PromptTSE D 2R Akt
GiRIFfE], GEEEL, FEEH%0) (X, Table 1 IZEH I
TW5.

34 JOov7hk

Table 2 12" & 512, BWBRXEATDT7 =<
M CPERR T N7z “A [subject] speaks with a [pitch-
class] pitch, [speed-class] speed, and [loudness-class]
loudness. [Additional-information]”.
NRSEEBER: FEEA XA VOB XL LT, ¥y T,
G, TRICEATSITFA MR EEHALEZ. £H
WEHIZOWT, ¥vF (FHF0), @& A8
720 OFHE), HER (TVAT—VEHEDT T R X
ABAL) 2R L. 2o Dk, FNEN “very
low”, “low”, “middle”, “high”, “very high” ® 5
DATIVIZHF L. ZhooHTITVIE, HOTF
f210%, KD 20%, HRO 40%, KD 20%, XV
EAE10% IR L T WA, 73, LibriTTS-P [16] Ik
LibriTTS (2 U THFFEA XA VDR X Z2 ML T
W5 H, EARS 2#lAAL Z & TY I ARMENLAL
L7278, ARWFETIL EARS 2 & O 728 L2k
AZHD S HE D B T2ITo 7.

T 512, EARS OFEFHITH LTI, BT~z H
Wz 3T SEENEHRO 71 > 7~ (B “The speaker’s
emotion is [emotion label].”) &AL, HidDEA
@ “[Additional-information]” & UTHH L 7=.
FEFEIER: FESFEHEHMD 5> BRI DONWTIE, “[sub-
ject]” 12 &> TR L7z, “[subject]” 1& MR X 7
(male ¥ 7z % female) (ZHDWT “woman” F7z1%
“man” & U, XTI DIRVFZHZH L TIE “person” &
U7z,

T 512, LibriTTS-PIZIFFHEMICE TS 7+ 2 b
GG ENTEL, ThzBEiERe UTHW .
LibriTTS-P T, 3 #ADHEMT /7 — XA “calm”
X “fluent” 72 & 40 FLA LOIRGEEZ, WE (F :
“slightly”, “very”) & ®BIIfELAEZTRY T M E
RFELTWDE., o7/ 7—Yavicky, ZHElk
A MEDFLRPEI X NG, BAIFEFEFEIIH LTS
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Table 2: Examples of prompts in our corpus. The utterance ID is a newly assigned one in PromptTSE.

Utterance ID l Original corpus l

Text description

A man speaks with a low pitch, very low speed, and very low loudness.
train_023143 LibriTTS The speaker’s identity can be described as very masculine, very adult-like, slightly thick,
slightly muffled, cool, sincere, slightly kind.
train 006880 EARS A woman speaks with a normal pit’ch7 nor.mall speed, and normal loudness.
The speaker’s emotion is fear.

Speech mixture Extracted speech

w —» Extraction network wm

Clue

(Prompt] —> Clue Encoder

Fig. 2: Baseline model for PNTP-TSE.

VAL OOFEMER X EETEL, ZhEHAV
TIHZHEHRIZOWTOHRST % ERK L 7=

3.5 EBHNOEMEBREROIIVHT

FERUZEED K TSE THWA 72012, &EAFHHIC
MU, A& X20HMEEZ2EHFSEHEE L
THEID YT, ZOBRRGE S OEERMIX 9.76 T
Hb. £/, STHERIZEEDL TSE DI, TD
TEI—NATMNEINEESRIUZ2E YT,

4 R=RFAVFE

AT TIE, LASS QAT [7,12) IZHDWT
PNTP-TSE D R— 251 ¥ Fik% B L7, Fig. 2
WRT &I, TOR—AT1 VFER, DiExry
s 7 —2 (Extraction network) ¥ F23hh > a—
& (Clue encoder) M 22D 3%y b7 =7 HHERE
ns.

TN D (Clue) 1ZIZa—H —»MEAE$ 2 3dd
(Prompt) ¢s ZFIH L, FHETFE X7z CLAP (Con-
trastive language-audio pretraining) €7 )V [17]1Z
Ko THEERITGDIDIAANRY ML z ZHiHd 5. Z
DETIVDRT A= ZFHEBRHTEHETEE L 7.

SrEfER Y b7 —2121%, ResUNet [18] % 30 JEIZHL
& L 7z ResUNet30 [12] ZFH\W 5. ZD3xy hT—2
&, FAND TV I—RIZL-oTHRONZEDIAA 2
TEHRUEMAMTBZ Itk > THWGE A 2T 5.

5 =B

5.1 RREHG

EEERFE K ARFRTIE, R—A54 VFEIIBITSH
Ry = DEMEMITIZHWDS 2 2EHET S Z
T, FRLYOMEI L OMWREE R L . TR
TOFHEIZBWT, FARRDIZ Y I—XDINT A—
RFFHFFEEINT NS,

PERTFHEL UT, mRUZES S FER2RHAL, 20
HETHREREroERNBREEMET2ETVEF
MY T a—RIZHW . “Voiceprint” T, [Fl—

Thttps://huggingface.co/lukewys/laion_clap/blob/
main/music_speech_audioset_epoch_15_esc_89.98.pt

S i SR
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FEEIZ & B BEE A % WavLMForX Vector € 7 )L21Z
ANU, z-vector [19] ZHliHi LT 2z & L7z, “Oracle”
TiE, HWEFZDDHD%HAWT z-vector &4 L
2. WIENDOEMIZEWTH, il XNz a-vector
IFFEBR S DIAADRD D IZ Ry VT — T D5
A& UT S 7z,

S/ TYR—AD TSE TlZ, 4HiTBRZFiE%
W, Gl S Of % 25 U CiHii 217572, “PNTP-
TSE” Tl&, 3.4 HiCHEL il X2MH Lz,
FERMGEEE LT, “PNTP-TSE” %5 gender, pitch,
speed, loudness D\ D% RN 725k SCTDFEH -
P EM L, £NEN “PNTP-TSE w/o gender” 7%
ELIERRL 72, X 512, “Gender”, “Pitch”, “Speed”,
“Loudness” T3 —EMEDA%Z ELFLR N Z AW,
¥ 72, “Rephrased” $:FTl&, Test £y MZHBWT
ChatGPT [20] Z HHWTE WA 5l x 2 A L,
RILDBENNINT 2 E T IV O Z AL 72,
ETINEEE: 5l Y MU —2121% ResUNet30 %
AW/, Al -Hhid16 kHz T > 7Y v rxns-
E/INERTHD, BRI 10 BITER LT N,
TRTDOFHEIZBWTHDIAA 2 1Z 512 IRTEDNR Y

MVTHD, FANPY T I—KDNT A RITEE
U7z, ¥381% PromptTSE 3 —/3 A2 D Train £ b
AV, Bl bFEICE AdamW [21] (FIHIFE %
0.001, 10000 AF Y 7D I A—LT v 7, TRy I
100, /Ny FH A ZX16) & W7z, HEBBICIZHBY
TR EINEE L DM OBEFHEETO L1 L
AL .
FHMIEAE: EHEFAT T IV, ZFERFEREZMEDOT
T PromptTSE I —/ 82 ®D Test £ v b % FW T 2
U7z. FHMiiZl, scale-invariant signal-to-distortion
ratio (SI-SDR) [22], perceptual evaluation of speech
quality (PESQ) [23], extended short-time objective
intelligibility (ESTOI) [24], deep noise suppression
mean opinion score (DNSMOS) [25] ® 4 f5#E%
W7z,

5.2 R

FERUCE D TSE & DHE: & 3 IChRERT.
“PNTP-TSE” & “Oracle” 1213 &iE %o 72038, TR
T OFMIEREIZ B\ T “Voiceprint” % E[A -7z, Z
X, “Voiceprint” X HIFH A & B8 H & OM D
FEFARANDEIZ L > THEREMET T 272D F
Zohbd [6]. ZORMEMRT 5720, HRERFE
EREFOEY FBLUFERED Y 7 A —HEKEHFHAN

?https://huggingface.co/microsoft/
wavlm-base-plus-sv
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Table 3: Performance comparison of TSE methods with different clues on the test set of PromptTSE. The
values are presented as the mean with standard deviation. The values highlighted in bold are the largest
mean for each modality.

Clue Clue modality SI-SDR (dB) PESQ ESTOI DNSMOS
Speech mixture - —0.54 4+ 3.01 1.16 +0.12 0.571+0.11 2.654+0.32
Voiceprint Audio 6.75 £ 8. 31 1 45 +0.33 0 688 + 0. 19 2.98 +£0.27
Oracle Audio 894+6 4+0.35 0.735+0 3.02 + 0.26
Gender Language 3.254+11.25 1.414+0.36 0.616£0.24 2.96 +0.28
Pitch Language 4.55+10.42 1424035 0.650+£0.22 2.96£0.28
Speed Language —1.304+11.23 1.27+0.28 0.532+0.23 2.884+0.29
Loudness_ _ _ _ _ _ _ _ _ _ Language _ _ 4.12410.63_ 1.40+£0.32 0.636+0.22 2.97+£0.27
PNTP-TSE w/o gender Language 843+6.87 1.514+0.35 0.719+£0.16 3.00=+0.27
PNTP-TSE w/o pitch Language 7.19 + 8.00 1.474+0.35 0.699+0.18 2.98 £0.28
PNTP-TSE w/o speed Language 8.29 + 6.42 1.4940.33 0.719+0.15 2.99+0.27
_PNTP-TSE w/o loudness _ _Language _ _ 719800 _ 1.47£0.35 0.699+0.18 298+0.28 _
Rephrased Language 5.62 £ 9.56 1.43+0.33 0.670+0.21 2.99+0.27
PNTP-TSE Language 8.38+6.97 1.52+0.35 0.720+0.16 3.01 + 0.27
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