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Abstract

In order to give synthesized speech rich prosody and rhythm changes similar to hu-
man language, existing methods generally use duration predictors based on random
numbers. These methods simulate the diverse rhythmic variations of human speech
by using latent variables initialized with random numbers. However, due to the limi-
tations of relying on random number noise, the speech synthesized by these methods
often still lacks the diversity of real speech and the richness of prosodic changes. Dif-
ferent from previous methods, this paper proposes a prosody modeling method based
on the neural codec language model (VALL-E). This paper uses a priori speech speed
and pitch timing change curves to model the distribution of prosody changes, effec-
tively integrating into the neural codec language During the model training process
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and during the inference stage, the prosody of the generated speech can be controlled
by controlling the prior timing curve. Experiments have shown that the method in
this article achieves a MOS score of 4.05 when synthesizing English audio, and a MOS
score of 3.61 when synthesizing Lao audio. The Lao prosody modeling method based
on the neural encoding and decoding language model can achieve good controllability
of prosody in terms of speaking speed and pitch.

Keywords: Prosody , Lao , Neural Codec Language Model , Controllability
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J& AT VE PR R SN R A P E R VB HE S, A ER I — B IS AES R
Ko EER, HEEMBEMESHEENERETEE TR, BiaE 5L R @G
TR . Htb, WfE A RGBS SIS EE MR 2 — MR, MikEEE RN
TIRIREE, BT IE S TR .

HETH . BEFIES, ZRHESENMATFEE—ERNRA . ZRENFHFES NTE
MHFEWE, TESKEME, H8), MEHr. F—J7H, EREEFMES, RS
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FBEHLFE AR = Boogec(x), HH € NS 2 RR FREMESKE . RiE, FHARKMN
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¢~ p(c¥lc,p, 2P, 0) (3)

FATRFE, H 0 BRFMREIEDESERNSE, JRERNEBNREFS . &5, FI1H
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4.1 SRRE

NTERHIAF, EIEEEIELIRIE R 24kHz - AL 5 HIAE FOERE B A E H B R
£ EATINGR . EINGFIELIRER, B EA%RME Esepoch e 0% E 520, Ik B H VA% MEY
grepoch¥ e HUXE 140 - FEVIZRZRIELEREEN, HIEgAEDEFepochf e BUXE N5, IZRIE
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L1553 (CMOS,Comparison Mean Option Score), ZECMOSHlEA, i A BB IRITF &
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2V R 4 R A B R AN SR AR N B AL R A R O AT VR - FEAR— MR B R
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FIMFCC FHIERIZERE, MCDRME@IRCR GBS MS B (Al w280, BIEER R
FRAT o ¥R . EMF0RIYY A RIZZE(RMSE), RMSEREMER R A WSS B EF M
AR R, AR
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Tacotron(Wang et al., 2018)5 VAE-Tacotron(Zhang et al., 2019)%&b & (% FH SUARFI 2 7% & 4l
VER B NIRRT o« GST-Tacotronft F 7 — <2 J{ KUAS bRIC” B J7 V5 R LI E B I - VAE-
Tacotron| A\VAELUTC IS B 75 Ok 22 SR B ITE R 05, DUME TEIAEEH] - VITS(Kim et al.,
2021):& — 4G G2 D HERE - PRBEL AN BT ZRA & R I 15 & 6 AR TY - VITSTERZ & -
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E(Wang et al., 2023248 ) FEVERTY .
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WA MCD RMSE MOS CMOS
GST-Tacotron 7.77 57.36 3.82(40.10) -1.32
VAE-Tacotron 7.91 54.88 3.89(+0.10)  -0.80
VITS 7.40 50.83 3.93(40.06) -0.41
VALL-E 7.25 47.39 3.96(40.05) -0.30
Our Model 7.13 45.21 4.05(+0.07) 0.00
Ground Truth - - 4.50(£0.03)  40.25

* 1. RIERIRE LA IFN RIS

TR R TTE, ASTIRITE A BB HIMOSIE,IAE]4.05, MBI VALL-EfE
F70.09, HHBTATHEHFTTELIH-0.30HICMOSHE TEUERAR! o R 7] LUE H AR SCHR H pd
FEMCDFEHT AR L BRI VALL-ER K 70.12, ZERMSEFEFR I A L EEEAIRER T 2.18 - &
T IEEATEAN F8 65 R &AL EY - T GST-TacotronFIVAE-TacotronfE {# FHE M 15 7%
BHIN TCEEWRE 2% SIS ARRE, MR TEETHEREEIESEE, A%
EIMWSE B, EEA RS SEHEMUE XASHELRES . Hit, £SFEMRENE
R, BATRO T 1A R 9 LGS T-Tacotronfl VAE-Tacotron 5 H SZ & Wil 2= /N - B
i, Writ EEEANRE - VITSSRHETREVER KT, JEsbEILERE , BREYLES TIER
R B SEABIE A, SEEEWRR EAWMINTNTTE - VALL-EGEIRIF Y ) 5 2% il
FIEE, EEEZ RS EE . RGN IR LN Fabrss B, RIFRNEEH
A5 A AT IARYE B & B BN - BEE SRR -

A MCD RMSE MOS CMOS
VITS 778 5826  3.52(+0.10)  -0.30
VALL-E 7.66  52.15  3.58(+0.12)  -0.14
Our Model 7.52  53.81 3.61(+0.15) 0.00
Ground Truth - - 4.45(£0.04)  +0.40

*® 2. EEREE LTRSS

ST FRLE AT A0, AR ST IR VR A R R R AIMOSTE A F3.61, HH HL L E R
TIVALL-E$2 7+ 70.03, H HBFBATIR H A5 E L4014 CMOSHE TR o [FIE ] LU AR
R H R ZEMCDIEFR EAR H B ERE A VALL-ERE (% 70.14 - BIRER ML TEFRRMSE L
CERUNINEERR! (HEEHAKR, XA LIERE - VITSKHE TREVLE RIS KT 2,
TE R | (EREHLEE P TCER I R B LB, SEEER EAmEATN T
% . VALL-ERERIFH2: D] S F WS 6, BHBEZNESIPEEE . BARE, T
FIET S, PR A7 IE A AR R AL & i 59K - BRSBTS -

2[RRI H A FAE Z R E AR R K REA50/0N, BIRE AR AT GETCIE R I
BIIEIAFRE S, BATREREEGREY 1 2 100/ HFHIGHT TR -

BE= MCD RMSE MOS CMOS
Our Model-50h  7.52 53.81 3.61(+0.15) 0.00
Our Model-100h  7.46 51.94 3.65(+£0.21) +0.18

* 3 EREAFEEEEME AN IEIE

FF3LE R AT LLA TN, B0 & 38 KISEREIRFHERIAIMERE, IERR T AT B AOEANEETE
SRR 5
4.5 AN

R T ERR AR SRR O YRR AT B AT A BB R T R — ) S S SR A 2 A
BREER DU RS A o RT3 A S S A R A B R I B AR AL v
PRREE ATV, FEVERE AL 35, Bl #oRSELNERY, 3 BoR9ER”, 5eIRRER .
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