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ABSTRACT: In this paper, we propose an algorithm for achieving robust Visual Voice Activity Detection
(VVAD) for enhanced speech recognition. In conventional VVAD algorithms, the motion of lip region is found
by applying an optical flow or Chaos inspired measures for detecting visual speech frames. The optical flow-based
VVAD is difficult to be adopted to driving scenarios due to its computational complexity. While invariant to
illumination changes, Chaos theory based VVAD method is sensitive to motion translations caused by driver's
head movements. The proposed Local Variance Histogram (LVH) is robust to the pixel intensity changes from
both illumination change and translation change. Hence, for improved performance in environmental changes, we
adopt the novel threshold estimation using total variance change. In the experimental results, the proposed VVAD
algorithm achieves robustness in various driving situations.
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Fig. 1. Example of Local Variance Histogram.
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Fig. 3. State transition diagram for VVAD.
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Fig. 4. Result of state transition model for VVAD.
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Table 1. Comparison of VVAD algorithm.

OF?! | Chaos® | LVH™ | Proposed
DB1 Pp (%) | 93.71 70.38 88.43 89.65
Fa (%) | 11.49 24.70 8.53 0.61
DB2 Pp (%) | 74.62 97.84 90.96 92.68
Fa (%)| 640 10.01 3.12 2.06
DB3 Pp (%) | 95.73 97.59 78.04 93.59
Fa (%) | 11.55 7.57 7.19 5.66
DB4 Pp (%)| 81.64 37.79 80.27 87.94
Fa (%)| 26.62 4.60 7.22 0.14
DBS Pp (%)| 96.28 89.56 97.97 97.97
Fx (%)| 333 491 420 2.77
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