
5. Fusion of Audio and Vision

1. Audio-visual processing challenges
2. Representation of visual information
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Binaural Hearing in Nature

1



Robot Heads
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Binaural Acoustic Heads

3



HCI versus HRI

• Hearing allows interaction with highly rich content.
• Human-computer interaction is restricted to a single user.
• Human-robot interaction enables unconstrained multimodal communication

between people and robots.

4



Audio Signal Processing

• Discrete auditory signals
• Discrete short-time Fourier transform
• Audio Spectrograms
• Binaural feature extraction
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Sound-Source Localization

• Direct propagation model
• Geometry of two or more microphones
• Implicit propagation models
• Learning a propagation model
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Machine Learning for Binaural Hearing

• Binaural features for localization
• Supervised and unsupervised learning methods
• Manifold learning
• Piecewise linear regression
• Supervised sound-source separation and localization
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Audio-Visual Analysis

• Audio-visual feature association
• Camera models and Camera-microphone setups
• Audio-visual alignment
• Audio-visual event localization
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