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Abstract A technology to recognize speech content from lip motion is called visual speech recognition (VSR). VSR
is an important communication method for people who have a handicap with hearing or speaking. In this paper, we
propose a sparse-coding-based voice conversion method using lip motion without text information. Lip information
and voices are extracted from videos, where they are used to construct lip dictionary and voice dictionary. Input lip
information is represented by a linear combination of a small number of bases in the lip dictionary. The bases are
replaced to coordinate bases in the voice dictionary, and they are recomposed to voice information. In this paper,
we conducted vowel conversion because vowels are able to recognize from lip information.
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Fig.1 Proposed method flow
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Fig.4 Computation of integral image
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Initialization:
fo=0,Rof=f,2z0=0,a]=0,k=0

(I) Compute {(Ryf,zn);xn € D}.

(II) Find 2, , € D such that
(RS, @ny )| 2 asup|(Ryfraj)], 0 <a<1
J

(M) If Ry f, Znyyq)| <6, (6 > 0) then stop.

(IV) Compute {bE}E_

k
Tht1 = Dopey BETn + 1k
and

such that,

(Vi zn) =0, n=1,..., k.

(V) Set, a’,zﬁ = o, = |yl 2 (Ref wr1),
aﬁ+1 = a’fL — akb’fb,n =1,..,k,

and update the model,
k+1

k+1
fk:+1 = Z an+ Tn
n=1

Rii1f=f— fe+1

(VI) Set k < k + 1, and repeat (I)-(VI)
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Table 2 Results of vowel classification

Tar. \ Percept. a i u e o
a | 85.42 | 2.08 0 4.17 6.25
i| 12.50 | 47.92 | 18.75 | 4.16 1.46
u| 1042 | 12.50 | 60.42 | 6.25 1.25
e| 14.58 | 4.17 50.00 | 31.25
o| 2.08 2.08 0 0 95.83

03 000000
Table 3 Results of MOS test on speech quality

Tar. \ Percept. | a i u e o
a|2.28 | 1.50 0 1.00 | 3.33
i] 1.36 | 2.59 | 1.88 | 1.50 | 2.20
u| 1.00 | 2.20 | 2.79 | 1.50 | 1.43
e| 2.00 | 3.00 0 3.2 | 2.36
o| 2.00 | 2.00 0 0 |2.27
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