Hierarchical Multimodal Attention
for Deep Video Summarization
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Video Consumption evolves
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Users watch 2x as much video
on 10x as many platforms
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Le 1er but d'lbrahimovic avec le PSG cette
saison (Kitchee 1-3 PSG) #KSCPSG
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Le fer but d'lbrahimovic avec le PSG cette saison (Kitchee 1-3 PSG)
Suivez nous sur Twitter @beINSPORTS_FR
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Video Actions - Events
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Our Approach
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Proposals Generation

Proposal
Parts (consecutive relevant events) of the match that might belong to the

summary

Inspired by:
* Object Detection: Region Proposal Network, Faster RCNN, ..
* Action Detection: SST, R-C3D, ...



Proposals Generation

Summary ’
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Similarity of inter-categorical actions

Very similar sets of events belong to different classes



Proposals Generation

MIL: Multiple Instance Learning
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v {+1 if Jy; oy = +1; Negative: All the instances inside the bag are negative

Positive: If there is at least on instance inside the bag which is positive

where Y is the label of a bag and
is the label of the instance 8



LSTM MIL Pooling

| MIL Pooling |
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Traditional MIL paradigm assumes neither ordering nor dependency of
instances within a bag

However, the selection of an action to be part of a summary is highly
dependent on the sequence of its events



LSTM MIL Pooling
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LSTM MIL Pooling
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LSTM MIL Pooling
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LSTM MIL Pooling

Comparison with State of the Art

Method Missing Intervals | Recall

SST 39.79 60.11

MI-Net 18.62 81.33
MI-Net Attention 16.07 83.89
LSTM MIL Pooling 13.01 86.96
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Summarization:
Hierarchical Multimodal Attention
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Hierarchical Multimodal Attention

First Stage
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Hierarchical Multimodal Attention

First Stage
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Hierarchical Multimodal Attention

First Stage

Learn the importance of each modality at the event level
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Hierarchical Multimodal Attention

Second Stage
Learn the importance of each event inside the action
da, = Prhi + Bzhs+ Bzho+ Bohs
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Hierarchical Multimodal Attention

Comparison with the State of the Art

a, = {eg, ey, e3,€,}
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Naive )
Hori et al. Ours
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Hierarchical Multimodal Attention

Comparison with the State of the Art

Method Missing Intervals | F-score

Sanabria et al. 47.95 64.30
Naive Fusion 36.19 71.23
Hori et al. 32.99 72.03

Ours 27.38 74.09




Hierarchical Multimodal Attention

Comparison with Soccer Baselines

Method Precision | Recall | F-score
Only Goals 99.55 28.29 44.18
All Shots-on-Target 40.77 75.71 52.99
Random 41.87 48.72 45.03
Ours 75.46 72.76 74.09
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Thank you!
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