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Automatic Speech Recognition Improved by Two-Layered Audio-Visual
Integration For Robot Audition
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Abstract— The automatic speech recognition (ASR) for robot audition should be robust, because people
usually communicate with each other using their voices. This paper presents a two-layered audio-visual
integration to make ASR more robust against speaker’s distance and environmental noises. The first layer is
Audio-Visual Voice Activity Detection (AV-VAD) that integrates several AV features based on a Bayesian
network. The second layer is Audio-Visual Speech Recognition (AVSR) that integrates the reliability esti-
mation of acoustic and visual features by using a missing-feature theory method. Empirical results show
that our system improves 9.9 and 16.7 points of ASR results and robustness against several auditory/visual

noise conditions, respectively.
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Fig.1 An Automatic Speech Recognition System with Two-Layered AV Integration for Robots
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Fig.3 AV-VAD based on a Bayesian network
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Fig.4 Results of Voice Activity Detection
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Fig.5 The effect of AV integration in ASR
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Fig.6 The robustness for face size changes
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