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Over the years much work has been done in the domain of automatic
speech recognition. The progress made is significant for small, medium and
even large vocabulary systems. However, the good results are only valid when
the testing environment offers conditions similar to the ones present when the
training database was created. The level of accuracy of the current Automatic
Speech Recognition (ASR) suffers greatly when the background acoustical
noise increases, namely when the Signal to Noise Ratio (SNR) decreases. This
is especially the case when the system is deployed in public spaces or is used for
crises situations management where the background noise is expected to be
extremely large.
The video information is not affected by acoustical noise which makes it
an ideal candidate for data fusion in speech recognition benefit. In the paper [1]
the authors have shown that most of the techniques used for extraction of
static visual features result in equivalent features or at least the most
informative features exhibit this property. We argue that one of the main
problems of existing methods is that the resulting features contain little or no
information about the motion of the speaker’s lips. Therefore, in this paper we
will analyze the importance of motion detection for speech recognition. For
this we will first present the Lip Geometry Estimation (LGE) method for static
feature extraction. This method combines an appearance based approach with
a statistical approach to accurately extract the shape of the mouth. The method
was introduced in [2] and explored in detail in [3]. Further more, we introduce a
second method based on a novel approach that captures the relevant motion
information with respect to speech recognition by performing optical flow
analysis on the contour of the speaker’s mouth. For completion, a middle way
approach is also analyzed. This third method considers recovering the motion
information by computing the first derivatives of the static visual features.
All methods were tested and compared with a continuous speech
recognizer for Dutch. The evaluation of these methods is done under different
noise conditions. We show that the audio-visual recognition based on the true

motion features, namely obtained by performing optical flow analysis,
outperforms the other methods in low SNR conditions.
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