
Non-parallel Many-to-many Voice Conversion by 
Knowledge Transfer from a Text-to-Speech Model

Xinyuan YU and Brian Mak
The Hong Kong University of Science and Technology

Department of Computer Science and Engineering

,QWURGXFWLRQ 3URSRVHG�0HWKRG ([SHULPHQWDO�5HVXOWV

&RQFOXVLRQV

0RWLYDWLRQ

• 8VLQJ�776�WH[W�HQFRGHU�RXWSXW�DV�9&�VSHHFK�HQFRGHU�RXWSXW�WDUJHWV�
FDQ�KHOS�GLVHQWDQJOH�VSHDNHU�DQG�FRQWHQW�LQIRUPDWLRQ�

• 7KH�DFRXVWLF�GHFRGHU�RI�D�776�PRGHO�FDQ�EH�WUDQVIHUUHG�WR�D�9&�
PRGHO�

• 7KH�SURSRVHG�PHWKRG�SHUIRUP�UHDVRQDEO\�ZHOO�RQ�DOO�FRQYHUVLRQ�
VFHQDULRV�DPRQJ�PDQ\�GLIIHUHQW�VSHDNHUV�

• %DVHOLQH��$XWR9&�
• 6SHDNHU�VLPLODULW\�WHVW�UHVXOWV�FRPSDUHG�WR�WDUJHW�
VSHDNHUV��XS��DQG�VRXUFH�VSHDNHUV��GRZQ��

• 7KH�UDWHUV�DUH�DVNHG�LI�WKH�FRQYHUWHG�VSHHFK�LV�XWWHUHG�E\�
VDPH�GLIIHUHQW�VSHDNHU�IURP�WKH�VRXUFH��WDUJHW�VSHHFK�

)URP�FRQYHUVLRQ�H[DPSOHV�EHORZ��ZH�FDQ�VHH�WKDW�
• 7KH�FRQYHUWHG�VSHHFKHV�NHHS�PRVW�RI�WKH�VSHFWUDO�VWUXFWXUHV�LQ�
WKHLU�RULJLQDO�VSHHFK�

• )RUPDQWV�DUH�VKLIWHG�DFFRUGLQJO\�

• 8VH�776�WH[W�HQFRGHU�RXWSXW�DV�WDUJHW�IRU�VSHHFK�
HQFRGHU�RI�RXU�9&�PRGHO�

• 7DFRWURQ��DOLJQV�WH[W�LQSXW�DQG�RXWSXW�VSHHFK�IUDPHV

• :H�XVH�WKLV�DOLJQPHQW�PDWUL[�α WR�DOLJQ�WKH�776�HQFRGHU�
RXWSXW�DQG�9&�VSHHFK�HQFRGHU�RXWSXW��ZKLFK�KDYH�
FRUUHVSRQGLQJ�UHODWLRQVKLS�WR�WKH�776�LQSXW�DQG�RXWSXW�

"#$%&'() = + ⋅ "--.

• ,Q�DGGLWLRQ��ZH�XVH�776�DFRXVWLF�GHFRGHU�DV�9&�
DFRXVWLF�GHFRGHU

• 7KH�SURSRVHG�PRGHO�UHVHPEOHV�DQ�DXWR�HQFRGHU��DV�
VKRZQ�LQ�WKH�ORZHU�SDUW�RI�WKH�ILJXUH�EHORZ�

• 7H[W�WR�VSHHFK��776��PRGHOV�DGRSW�VLPLODU�HQFRGHU�
GHFRGHU�VWUXFWXUHV�

• 776�GHFRGHU�LV�VLPLODU�WR�9&�GHFRGHU��ZKLFK�WUDQVIRUPV�
KLGGHQ�UHSUHVHQWDWLRQV�WR�DFRXVWLF�IHDWXUHV�

• 776�HQFRGHU�RXWSXW�HQFRGHV�OLQJXLVWLF�LQIRUPDWLRQ�RQO\��
DQG�LV�ZKDW�WKH�VSHHFK�HQFRGHU�RI�D�9&�PRGHO�VKRXOG�
OHDUQ

"--. = {ℎ1--.}134
-5675 = 89:--.({<1}134

-5675)
• 7KH�DERYH�VXJJHVWV�WKDW�WKHUH�LV�URRP�IRU�WUDQVIHU�OHDUQLQJ�
EHWZHHQ�WKH�WZR�WDVNV�

• 7\SLFDO�QRQ�SDUDOOHO�YRLFH�FRQYHUVLRQ�PRGHOV�FRQVLVW�RI�DQ�
HQFRGHU�DQG�GHFRGHU�

• 7KH�HQFRGHU�ZRXOG�GLVHQWDQJOH�VSHDNHU�UHODWHG�LQIRUPDWLRQ�
IURP�FRQWHQW�LQIRUPDWLRQ�LQ�VSHHFK��DQG�JHQHUDWH�VSHDNHU�
DJQRVWLF�FRQWHQW�UHSUHVHQWDWLRQV�

">? = {ℎ%>?}%34
-@A66BC = 89:>?({D%}%34

-@A66BC)
• 7KH�GHFRGHU�WKHQ�FRPELQHV�FRQWHQW�UHSUHVHQWDWLRQV�ZLWK�
WDUJHW�VSHDNHU�LQIRUPDWLRQ�WR�JHQHUDWH�WKH�FRQYHUWHG�
VSHHFK�

content src. spk. content

content

content

tgt. spk.

tgt. spk.

Speech 
Encoder

Acoustic 
Decoder

• +RZHYHU��WKLV�WXUQV�RXW�WR�EH�FKDOOHQJLQJ�DV�WKHUH�LV�QR�
VXSHUYLVLRQ�LQ�WKH�ZKROH�SURFHVV�

• 7UDLQ�D�PXOWL�VSHDNHU�7DFRWURQ��776�PRGHO�
6SHDNHU�LGHQWLW\�LV�PRGHOHG�E\�DQ�HPEHGGLQJ�ORRN�XS�WDEOH�

• :H�FRQGLWLRQ�WKH�776�GHFRGHU�RQ�SLWFK�SURILOH��7KLV�DOORZV�
XV�WR�H[SOLFLWO\�FRQWURO�WKH�FRQYHUVLRQ�RI�SLWFK�SURILOH�IRU�
WKH�9&�PRGHO�

Text 
Encoder

Alignment
Module

Speech 
Encoder

Shared 
Decoder

Text 
Input

Acoustic 
Features

Acoustic 
Features

L1 Loss

• $W�FRQYHUVLRQ�VWDJH��WKH�776�HQFRGHU�DQG�WKH�DOLJQPHQW�
PRGXOH�DUH�GLVFDUGHG�


