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A Study on Analysis of Variant Factors of Recognition Performance for
Lip—reading at Dynamic Environment
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Recently, lip-reading has been studied actively as an awxdliary method of automatic speech recognition
(ASR) in noisy environments, However, almost of research results were obtained based on the database
constructed in in~door condition, So, we dont know how developed lip~reading algorithms are robust to
dynamic variation of image, Currently we have developed a lip—reading system based on image—transform based
algorithm, This system recognize 22 words and this word recognizer achieves word recognition of up to
53.54% . In this paper we present how stable the lip—reading system is in environmental variance and what
the main variant factors are about dropping off in word-recognition performance, For studying lip—reading
robustness we consider spatial variance (translation, rotation, scaling) and illumination variance, Two
kinds of test data are used. One is the simulated lip image database and the other is real dynamic database
captured in car environment, As a result of our experiment, we show that the spatial variance is one

of degradations factors of lip reading performance, But the most important factor of degradation is not
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the spatial variance, The illumination variances make severe reduction of recognition rates as much as

70%, In conclusion, robust lip reading algorithms against illumination variances should be developed for

using lip reading as a complementary method of ASR,

Keywords: Lipreading, Spatial variance, INumination variance, Speech recognition, HMM
ASK subject classification: Speech signal processing (2.5)
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Fig. 1. Block diagram of lip-reading algorithm.



473 SBURR] H21A A5 (2002)

(Downsampling) 3-& A Y& RELE 25
she HH el A dole] ik £o17] A Age
Rahie

I U F7] SN S Y E B4l 34
] w2} 7ol AR 71 & 01 3o) fitke WA B
Q1zke] P&l 2 A Mol 29181, Y& ROI
F/de] Adhrg olgsjA YA A=

de g A7) B3E oA E G4 AN B HHS
5 . PaEe R 2 ol4kantl
Y FZ o] Yo\t o7 M= 2o ROL B 71
e g 2o A4 Hoje ] Jejskd &Y 4 A 3t
2 7oi7l 8x16 ROIS| A P& WAEE HAE
Fagrol Hol SIS A R A FU 239 £
ol izl IS HA €,

TR 24 ESME FAR gRESU REE R
Ao) 2= U HRE A3 4% HEAA JRE 7L
T Bl RIS A2 E Aoz HA A B2
aopshe 53 olgdth

o) 23| otet 157)2] wetu]e) & 28k Tofol of
§ 247 <L TRivlE g sl ol oigt
mp2tolE) = HMM) 358l 488 A4 2t gholof gt
Bt BA MR8 A olFA 3ot 225
oo oidt 2 eofe] £ AL HAE dlolE g Y
3 BlwE 3t FH| dojg F&3tise, 7],

Al AADS ol &M QA wetuel§ 228l

YR ZAY DCTPCA

Ry
= & ®W0IE]
1=
g o EIEE
b * Mean
[ ] Yariance
Py Probability
‘P
Training 0ata

Jgl 2, geidojM YA 53 =&
Fig. 2. Overview of the visual features extraction for lipreading.
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Table 1. HMM recognition results (%) on PCA 90%, 8x8
DCT with 8> 16 mean half-sized image {52 speakers
training / 18 speakers testing).
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Table 2. The degree of variance divided into three or four
levels for spatial invariance experiments. Test set
sizes are shown as number of words multiplied by
speakers (18 x22).
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