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Motivation

• We want a general perception model that could process all kinds of modalities 
(e.g., speech, audio, video, images, etc.). 

•



CNNs

• Specifically designed for processing image like data. 
• Difficult to apply these models to other types of data.



Self-Attention

• Transformers are flexible architectural blocks that make 
few assumptions about their inputs.



Vision Transformers

• Recent work has using Transformers on images still relies on the pixels’ grid 
structure.

"An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale", Dosovitskiy et al., ICLR 2021



General Perception

• We don’t want to make any assumptions about our input data.
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• M is the number of pixels (e.g., ~50K for a 224x224 image). 
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The Perceiver

Minimal assumptions about spatial structure (no patches/grids).



Imagenet Classification

• Models that use 2D convolutions (red). 
• Models that only use global attention (blue). 
• The performance is evaluated using standard top-1 accuracy.
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The Perceiver is competitive with standard baselines without 
relying on domain-specific architectural assumptions
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• The authors experiment with audio event classification in video using the 
AudioSet dataset. 

• AudioSet consists of ~1.7M 10s long training videos and 527 classes.
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3D Object Recognition

• The task is to predict the class of each object, given the coordinates of ∼ 2000 
points in 3D space. 

• ModelNet dataset consists of 9,843 training examples spanning 40 object 
categories.



3D Object Recognition

• Models that use geometric features (red). 
• 3D agnostic approaches (blue). 
• The performance is evaluated using standard top-1 accuracy.



Optical Flow Prediction

• The method is evaluated on Sintel and KITTI datasets. 
• The performance is evaluated using average end-point error (EPE) (lower is 

better).



Optical Flow Prediction

• The Perceiver model outperforms highly specialized optical flow architectures 
on several popular optical flow benchmarks.

Prediction Ground Truth



Contributions

• A new interesting approach that provides a general architecture for 
processing many different modalities/tasks. 

• Proposes how to scale the approach to large input sizes by introducing the 
latent array and cross-attention concepts. 

• Competitive results on a variety of very different benchmarks.
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• What’s the benefit of having a single architecture that can process multiple 
modalities simultaneously? 

• Is the proposed approach scalable? 

• Multi-task multi-modal learning?


