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Speech Activity Detection using Lip Movement Image Signals
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Abstact

In this paper, A method to prevent the external acoustic noise from being misrecognized as the speech recognition
object is presented in the speech activity detection process for the speech recognition. Also this paper confirmed
besides the acoustic energy to the lip movement image signals. First of all, the successive images are obtained
through the image camera for personal computer and the lip movement whether or not is discriminated. The next,
the lip movement image signal data is stored in the shared memory and shares with the speech recognition
process. In the mean time, the acoustic energy whether or not by the utterance of a speaker is verified by
confirming data stored in the shared memory in the speech activity detection process which is the preprocess phase
of the speech recognition. Finally, as a experimental result of linking the speech recognition processor and the
image processor, it is confirmed to be normal progression to the output of the speech recognition result if face to
the image camera and speak. On the other hand, it is confirmed not to the output the result of the speech
recognition if does not face to the image camera and speak. Also, the initial feature values under off-line are
replaced by them. Similarly, the initial template image captured while off-line is replaced with a template image
captured under on-line, so the discrimination of the lip movement image tracking is raised. An image processing
test bed was implemented to confirm the lip movement image tracking process visually and to analyze the related
parameters on a real-time basis. As a result of linking the speech and image processing system, the interworking
rate shows 99.3% in the various illumination environments.
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Fig. 1. Overview of speech recognition system for
combining speech and image
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Fig. 3. Detection procedure of lip movement image signal
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Table 1. Data of each feature elements of lip movement
images
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Table 2. Examples of similarities between movement
image frames and its movement regions

Mi: | Mz | Ms | My | My | Mg
Fi | 038 | 006 0 0 0 0

Fo | 054 | 040 | 038 | 028 | 018 0
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Fs | 094 | 084 | 08 | 055 | 051 | 040
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Table 3. Success rate of lip movement image detection
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Table 4. Experimental environments of lip movement
image detection

Z @A Auwtr A /A A g
—ewe (300~500Lux, 100Lux o] 7}%)
5 Ak
ﬂx}ﬁ}ﬂ‘i ¥ 7} 2} oF 50cm
-
27173 A% oF 35
&8N 0o
0] t}gt ‘_
PP =, AF/ME AAW
AE LF BAF Hebak B, 28 HE
heoz, 94§44 A5AY Aol g3 st
W, 7 g4 95N AR Seld U /7



296 / BYARE - N9 B 3k 11 £ 4 31 2010. 10

o W 3494 2 2849 HAAG 4FL 2 F
7 A 7o) Ao g Aotk E3 Jdlee 4
oA Fv A4S TR BFEE AdE 24894 7150
Aoz FRPE IS

£ 58 S4/9%9 4548 Z#E Jepd Aot} o
E 594 d#e] gl LF(Not input error)E 43 87
deAdo] ANTUE J&3AY NI E Il £}
o 2494 AL FA] ¥L Folth 9ol Y £H
(Input error) 7HER Sldg deS3de HEskA 38
EE 3 e 2AE A2 SAUA0l AR AeE
Aok &, S4/989 A5EA 2R § UGS Ag3As
oA 1 AFEE 93%7HA ¥Y F o, FFE 3
SN2 AgE gEE A & AUk

E 5 $4/94 9% 4943
Table 5. Experimental results of the linked speech and

image
e o5 U 20
24 314 S EECRIOEN A BEE(%)
72 1 0 1 98.6
103 1 0 1 99.0
193 1 0 1 995
199 1 0 1 995
567 4 0 4 99.3
a9 d3or, $4/84 A2y dFd dA, 4%
AL diddel obd SRS A S4A4 #HAol 1Y
He Ag st =23 2989 HEARE Fls)
7l 9stel MBS YR EL ARE A5eE 5 29
o ¥riE g¥ste 4¥9¢ stk 2Eln $A/98 9%
Ao o3 =5 FFFFl ALY AA AN AdEE
72) ARE A o)E 4¥AFE 848 JeR)
B E 6% 2rh o] HolAM SHFIAL AV TFH @
2 ga Aozt 9e 4 hovt S8l & o g4U4R

i

JEo] A% g4 2U4H 3 YeS

6 Agd3n a9
Table 6. Summary of experimental results
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