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Fig. 1 Basic approach of NMF-based voice conver-
sion
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Table 1 Algorithm of Dictionary Learning

Input V?,V?
Initialize W*, H*, W H', HS , H', , apre, oo
Repeat

W (VH(H))/(H(H*T))

W' (VIHET))/(H ()

H° « 2W*TW? + (p + o)I)

\QW*TW* — ag. + pHS + eH! — )\)

H' + QW! W' + (p+ o))

\2W! W — age + pHY, + €H® — ))

HS < max(H® + %OCHS,O)
H' <« maz(H" + %aHt, 0)
ags < ags + p(H® —HY)
agpe +— ape + p(H! — H:_)
Until convergence return W*, H5 , W' H/,
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+ {ope B~ HY) o+ Z|[H —HY[[3(10)
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Table 2 Algorithm of Conversion
Input V* W?*
Initialize H®, HY , oy

Repeat
H* «— QW3 TW* + pI)
\2W*TW* — agge + pH3. — \)
HY < max(H® + %OéHs,O)
ags < ags + p(H® —HY)
Until convergence return H?
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Fig. 2 Objective value as a function of iteration
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Table 3 NSD and computational times of each
method

NSD | times [s]
GMM 1.66 2
NMF 1.54 916

Proposed(1,000) || 1.69 12
Proposed(5,000) || 1.70 310
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Fig. 3 MOS test on speech quality (left) and simi-
larity (right)
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