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Introduction

• Spatial�Audio
• Human perceive the world�through�both�visual�and�auditory�cues
• Key�to�immersive�experiences�in�visual�scenes

• Challenge�in�spatial�audio�production
• Requires�expensive�equipment�and�expert�skills
• Sound�effects�in video are�often�recreated�manually�(i.e. Foley�synthesis)

→�Generating�spatial�audio�for�silent�videos�has immediate�and�impactful�applications
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Introduction

• Previous�Approaches
• Video-to-Audio�Generation�→�Generates�only�mono�audio�
• Audio�Spatialization�→�Requires�reference�mono�audio
• Combining�the�above�may�lead�to�inaccurate�spatialization�due�to�misalignment

à Propose�new�task,�dataset,�and�method�to�generate�spatial�audio�from�silent�video
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Video-to-Ambisonics Generation: Background

• First-order�Ambisonics (FOA)
• 3D�surrounding�sound�format�based�on�first-order�spherical�harmonic�decomposition
• Four�channels�(W,�X,�Y,�Z)

• W:�omnidirectional�microphone�at�center
• (X,�Y,�Z):�figure-of-eight�microphone�aligned�with�corresponding�axis
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Video-to-Ambisonics Generation: Task

• Generating�FOA given�silent�Field-of-view�(FoV)�video�+�Camera�direction
• FoV:�Wider�application�than�panoramic�video
• However,�lacks�where�visual�event�occur�with�in�3D�surroundings

à Camera�direction�to�represent�where�visual�scene�is�taking�place

6



Video-to-Ambisonics Generation: Evaluation Metrics

• Semantic�Metrics
• Adopt�widely�used�FAD,�KLD�metrics�for�decoded�FOA (FADdec,�KLDdec)
• Evaluate�fidelity�of�each�channel�using�FAD�(FADavg)

• Spatial�Metrics
• Generated�audio�cannot�be�directly�compared�to�ground-truth�audio
• Adopt�visual�saliency�metric�between generated�and�ground-truth�audio�energy�map
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Ground�Truth Generated

CC:�0.632,�AUC:�0.833�



Dataset: YT-Ambigen
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• Introduce�YT-Ambigen
• Existing�datasets:�No�spatial�audio�or�not�suitable�for�audio�generation
• Curate�large-scale�(102K�clips)�dataset�tailored�for�video-to-ambisonics
generation



Approach: ViSAGe

• Propose�ViSAGe
• Encoder-decoder�transformer
• Encoder:�Visual�features
• Decoder:�Neural�audio�codecs

• Conditional�Encoding
• CLIP�features:�Capture�semantic�content
• Patchwise energy�map:�Capture�fine-
grained�spatial�cues

• Direction Embedding: Control�overall�
spatial�directivity
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Approach: ViSAGe

• Ambisonics Generation�
• Code�Generation�Pattern

• Effectively�model�both�the�spatial�
dependency and�residual�dependency

• Rotation Augmentation
• Rotate�the�azimuth�by�90
• Guide�model to disentangle visual features
from�viewing�direction

• Directional�and�Visual�Guidance
• CFG�on�both�directional�and�visual�features�
to�enhance�the�generation
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Experiment

• ViSAGe outperform�two-stage�baselines�in�both�semantic�and�spatial�metrics
• Two-stage�baseline:�Video-to-audio�generation�+�Audio�spatialization

11



Experiment

• Qualitative�Examples
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Experiment

• Qualitative�Examples
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Conclusion

• Propose�new�task�of�video-to-ambisonics generation

• Introduce�evaluation�metrics�and�YT-Ambigen to�support�the�task�

• Proposed�method�ViSAGe outperforms�two-stage�methods�in�both�spatial�and�
semantic�metrics
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Thank you!!
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