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Below, we describe how we built our dataset and the
paralinguistic speech generation and understanding systems
based on it. The construction of the dataset includes creating
paralinguistic labeled text, synthesizing paralinguistic speech
audio, and manual checks, as shown in figure

2.1 AR B SO I 5 B 8L

T RRRATBIT T — A BRI R AR MERR 5 5 . X 5E )
I () B AN B AR o eI FAT 2 B AT AL B (1) |
H T = ASRA##L——Whisper Large V3[14] . SenseVoice[15]
Al Paraformer|[16], i 2 5 RS T A TN HET. (2)
G A (VAD) FAr#1E s B B

HI 7T ASR FEAEH I i By BRI, AT A Iy
IR UEREA th VAD 858 #9055 788 b5 00 0 7.
A B, SRR ASR AU SREEAS 1 B, 5 X st
T Bk G 5e ) TR Z MR AR R, DAE TR B
AAESEREA) TR TGO X TR B, FROTRIT T8
KT BIHORETR 55 58 B TR SR I o AT P 4
B (CER) W15, I CERART 0.1 B ILAIE A 7 H1E
B (AR BT B ) B SCA B ) o e 80 5 DU i3k 26 VAD 4y
AT ASR 45258, Fidid Stable Whisper[17] #EATHE, PAZEIK
R I 1) B SCAR B

N T EMENEFARE, AV T — D ERARE S
#i2 (LLM) Deepseek Chat V3[18] SAf i — > in 25 19
SCA KRR . AT AR R M AR LLM H, $25 A
[laugh],[sigh],[gasp],[throat clearing],[pause],[tsk] H 3 $& &%
AR M AR AR SCAS . % LLM b fEsE4> VAD 2351 F


https://github.com/ShawnPi233/SynParaSpeech
https://github.com/ShawnPi233/SynParaSpeech
https://arxiv.org/pdf/2509.14946v1
https://cenxiv.cn/cn-pdf/2509.14946v1

Table 1: FIESHIEELK.

Bedi e 7IkE UL
bl . SR (Thf%%)
Ik i) Wik L]
AudioSet 72.3 26,088
18 - -
X X v
ESC-50 [6] 0.33 240
10 - 22.05
X X v
VocalSound [7] 20.46 21,024
6 - 16/44.1
X X v
Nonspeech7k [8] 6.75 7,014
7 - 32
X X v
Switchboard [9] 260 11,699
42 En 8
X v v
Fisher Speech [10] 984 5,850
2 En 8
v v v
MagicData-RAMC 180 219,325
3 Zh 16
v v v
NVS[I2] 131 38,718
10 Zh/En 24
v v v
NVSpeech [13] 573.4 174,179
18 Zh -
X v v
SynParaSpeech (Ours) 118.75 79,986
6 Zh 24
v v v

B (Blan, Ay 7IFah /S E5H) ksl TiREmAGE. &
Ja, BATIRAG T A B S AR SO .

2.2. LKiE SR

TG B (BB 1 E AR Sl 4 A e s
TS AR TR A O, RS AW B A
RIS RSO AR I EIE S LR IS .

B, RSB ERES AR (s, o [ R
[%]), FATAUCHER 9 EITE S A AR ALk — A~ 5 4
Bt. TR S S RRIE T 2 R 8, FRATdE T
FHEE (VO): BIES SR, ESSMe . Ri68Em
ASR 1% Whisper Large V3[14] 4t J5 & 51015 L A%, 3
PR AT 28 CAM-++[10] H2 5 H BRI TE AR . kit
BB A B R A VC 7 Seed VCRO] H1, PAFIET (417
R o R B o 0

WEAN, T LT — W B i RSO AR AT 4. 4K
5, TG ENE S SRR AR A E S B .
JG » A A B 1 B H R £ AR AR A T

2.3. T-ahliuh%sE

FUE I AR RS B A SE I RS S B B Sk A
i, AEATHERT TSN T Bl L AR PR -5 NSRBI AR

ORI 25—k B TS L A R
FAAL A BT SynParaSpeech. #A5% f TIUAN T : EHY
AR, HATE TS SRIES AR KRG, fiEE
FORW A, SRS OB ER AR VT B I
ORI MRS . HIEER B DASCE AT SCAR 2 [a] (I ) % 57
RIBE, it . HAREOTARTAT. WG, (URBEATOpniE
B B

3. SYNPARASPEECH %4k

R FTR, SynParaSpeech AL S FEIE = FF
B SRR TUE . TERT . SR S, MEE AR HET
FbRm e A R AR NI . R Bl (R B0 . T8
FrBitR CPIR) DARTE SR R Sl ().

HITE SO 50 B AR A S 1 RITE S R0, 3R]
FER R BRI IR Sk | EOR A IR A HE SR L. B
Wk, GEVHEIE R B S BT IR O R AR
e L (WU, 23.76%) FIEARELAI (W, 9.36%) Z [EJfY22
FAEAHIEE N, I HEA — DG T ISR
A 8,846 F| 18,827 A4 ). BRI, ZBHRAE T AR REITE T
FEPRRY AT AR (AT P 22 25 S HE



2 Ny T T T T T T T T T T T T T T T T T T T T =
: Stage I Labeled Text Synthesis :I Stage IT ~ B [ocoz0008 2y,
| 5 I: Audio Synthesis So’:— r’cf;‘:fa‘ﬁon —  Align 00:06-00:07 [laugh]
- 00:07-00:09 !
| e o L T ( ) 00:02-00:04 iXEBE, Iy c ARRT
| Label the text with [laughl, [sigh], ... L LLM )———» 00:06-00:08 11200 h I AGET! i| 1 ml l SynParaSpeech
| — < , —— F —
| s ) || Slice —> —> Merge Ixl[ﬂ I &5
| AR S I L J . L J
| e B e = i = —
| r ~ Text w/o timestamps :l ﬂ|||||||-|1u—: Speaker | |
| > ASR | |__Encoder | N A
| ¢ J || Target Voice - |
| - t - p - || 2 S | Conversion | |
I o 00:02-00:04 XF3% Align 00:02-00:04 XEEHY, I et Semantic Converie: '
| L J 00:06-00:08 A/l 7 L ) 00:06-00:08 K T! || | Tokenizer | |
| a |; Source |
Ne o ___ ___ Textwithtimestamps _ N ______ )
‘ AU N T T (., T T )
Stage V Paralinguistic Speech Understandlng:| Stage IV Paralinguistic Speech Generation || Stage Il Manual Auxiliary Verification
|
| | SynParaSpeech Speech : :
|1|[| I 65 ||[[|l|[[u[u I
l Tokenize Tokenilel 1
¥ Choose [ 7 Reject Y. 1 [
DP!

LM
)

il
l
l
l
|| SF; L J
Ty I
{e]
:I s DPO Loss 1l [
| - ~ P o)
I L
l
l
I

Does audio have quality defects?
Flow + I L—
L VOCCI’dEI' ) H [ Does audio match text in timing? I 1
[“l '[M = }||\ Z — Good Poor
_________________________ -

Fig. 1: #fif SynParaSpeech. (1) GG A BITE S N HBIISCA . (2) GEESIFSHAIE S FHEXF. (3) AZAHERERUE S AL

HIE A (4) I A AR AL R T & T

Table 2: SynParaSpeech ${#EHEMSIT.

£ S| ANRE HEE ORI, (F)
Sigh 28.22 17,706 5.74 23.76 %
Throat Clearing 25.45 18,827 4.87 21.43 %
Laugh 20.84 13,023 5.76 17.55 %
Pause 18.30 9,643 6.83 15.41 %
Tsk 14.82 11,941 4.47 12.48 %
Gasp 11.11 8,846 4.52 9.36 %
Total 118.75 79,986 5.34 100.00 %
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Table 3: FliE= & E S5 SynParaSpeech ${iE4:. MOS 4345017 BAZ XA 2 95%.

fe | PMOS NMOS 1+ h#EiEE™M +  QMOS?T | CER(%) | #®¥ 1 UTMOSv2 1

F5-TTS (Baseline) 1.16 £ 0.01 4.08 £0.02 4524 0.02  3.95 + 0.03 6.01 0.76 3.01
+ NVS SFT 1.49 +£0.03 3.83+£0.03  4.0340.02  3.75 + 0.03 12.56 0.74 3.01

+ SynParaSpeech SFT | 3.10 + 0.04 4.16 + 0.02  4.41 +0.02  4.08 & 0.02 7.26 0.74 2.83
CosyVoice2 (Baseline) | 1.88 + 0.04 4.24 +0.02  3.71 £0.03  4.00 & 0.03 6.58 0.70 3.13
+ NVS SFT 2.35 +£0.05 4.06 +£0.02 347 +£0.03  3.95 =+ 0.03 9.50 0.69 3.02

+ SynParaSpeech SFT | 3.31 + 0.04 4.11 £ 0.02  3.74 £ 0.03  4.01 & 0.02 11.00 0.71 2.78
+ DPO-Staged 3.40 4 0.04 4154 0.02  3.84 £0.02  4.09 & 0.02 10.91 0.70 2.87

+ DPO-Joint 346 +£0.04 417 4+0.02  4.03+£0.03 412+ 0.02 11.78 0.71 2.83
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