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Speech Activity Decision with Lip Movement Image Signals
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This paper describes an attempt to prevent the external acoustic noise from being misrecognized as the
speech recognition target. For this, in the speech activity detection process for the speech recognition, it
confirmed besides the acoustic energy to the lip movement image signal of a speaker. First of all, the
successive images are obtained through the image camera for PC. The lip movement whether or not is
discriminated. And the lip movement image signal data is stored in the shared memory and shares with
the recognition process. In the meantime, in the speech activity detection process which is the preprocess
phase of the speech recognition, by confirming data stored in the shared memory the acoustic energy
whether or not by the speech of a speaker is verified. The speech recognition processor and the image
processor were connected and was experimented successfully. Then, it confirmed to be normal progression
to the output of the speech recognition result if faced the image camera and spoke. On the other hand, it
confirmed not to output of the speech recognition result if did not face the image camera and spoke, That
is, if the lip movement image is not identified although the acoustic energy is inputted, it regards as the
acoustic neise,
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Fig. 1. Speech recognition illustration under combining.
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Fig. 2. Lip movement image signal extraction phase.
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Table 1. Lip movement image features.

Feature fenath lwidth width/ [dimansionipixel [length |width
Vecter a leng. {rate value |location |location

average 5 | 20395 037 16 ] 1.03 } 0.68

stand, dev.| 2,18 16.88)0.87| 0.07 |3.92{ 6.18 } 0.1
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Table 2. Similarity with the lip movement image features.

Mi | M2 1 Me [ Ms | Ms | M
Fi | 0.38) 0.06 0 0 0 0
F; 1054|040 }038|0.28] 0.18 0
Fs 1068|0568 ]|058]|0451] 029 | 0.28
Fa | 093067510866 |056]031]0.29
Fs 1094|084 ] 0.8 | 0.55] 0.51 | 0.40
Fe 1094|074 ] 0.64 | 051 | 040 | 0.28
Fr |084|076] 072|056 0.29] 0.23
Fe | 093|082 077|077 ] 070 ] 0.33
Fo | 0820721050 ] 0.30 | 0.28 0
Fio | 047 { 0.39 ] 0.32 | 0.29 | 0.29 | 0.27

oA Fe 24 I ZddE vz, M=
24 94 Zdd vl Q= Y 995S yEd
th ZeY ol 674 wigte] SAY 94go] A= AL
(R F, F)% et 671 o)) 72497t difgolc), o
Zlolde 3d 67171A] AEE 24U 99-S ddeR
e Y FAEAHRY A2 9F vEild ¢
24 FHERIY AR 7MY 22 99 (MR
g 71 W2 49 (MO7HA] AR Bk, ol
Betde AT BE Wob Ae-g3 ) gl Zgte]
A okt BoElE Z9E 911, 0.90 ol fAlE
£ Re 9 (F R F BT Y& 2o 9o, EF
U=34d 999 ZFARE W] o2e B¢
(7 A o) g2t a2y G4 o3 E wdst
7] dallde AR QJdie 271291 BAjo| Hasic}

3.4. S50Y % US3AY BF A=

=AY 3 T desAY SEERHA fA=E
7HANReR £ s A4 dedAY RIA
8} AN W3 A7t PRkt ole Y&FAY
Qo= FAY 827 B7] mhelct, B Y&s &3
ol A=t Aol Wt U&FAY B4 2719
2R oatA Wl o] FES AUsH, 9%
=AY FEED Ao deFFY I AR A4
< lazk 7hg ehad Wikl 8 4 ok 2R 9
7] A vlme B2 Al 27sE A, o
= Me S2Y9) w2t Bep) grke gol A%
Elojof g,

ofel W, desAY SR AT w2
=28 3749 244 YInE ez, 4& F49
X 9oz Hudld PEIS Poto] SAG 4%
9] APEES FYshs P @3t 3719 e



20

)

16
14 F
12 |
10 -

ENN

~

Frequencies (counts)
o3

o

0.1 014 027 040 053 0.66 0.79 092
Fitness Rates {000-099)

783, 25 QMRS BEA MU= EE

Fig. 3. Template matching rate distribution.
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Fig. 4. Lip movement image detection procedurs.
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Table 3. Lip movement image detection test and results,
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Table 4. Linked fest results.
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Fig. 5. Linked test environment.
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