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Input video scenes (~2mins)

Two-Stream Transformer Architecture for Long-Form Video
Understanding
Edward Fish, Jon Weinbren, Andrew Gilbert 

Frame Extraction

We split long videos into scenes via RGB
channel threshold detection and extract
frames. 12 Frames are extracted from each
scene.

edward.fish@surrey.ac.uk

Spatial 2D CNN (High Resolution 225x225) Temporal 3D CNN (Low resolution 12 x 112 x 112)

Spatial Transformer  Encoder Temporal Transformer Encoder

MLP MLP

MLP

Classification

Token Embedding

We obtain a central frame spatial
embedding via ResNet18 pretrained on
ImageNet and a temporal context
embedding via R(2+1)d Video ResNet
pretrained on Kinetics 400.

Spatial and Temporal Transformers

Two shallow multi-headed attention
transformer encoders model dependency
between spatial and temporal embeddings. 

Fusion 

Output CLS tokens are fused via
concatenation and projection for
downstream long video understanding
tasks. 



Ablation on fusion methods and impact of temporal and spatial stream.

Results on MMX-Trailer 20 [2] for Genre Classification of long videos.

Results on Long Form Video Understanding Dataset [1] for relation
identification, speaker recognition, and scene classification. 

ViT [3] & ViViT[4] Tokens

1 Scene = 9 x 9 Tokens 1 Scene = 1 Token Plus additional spatial token per scene

STAN  Temporal  Context Token STAN  Spatial Token
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A simple tokenisation
method for applying
transformers to long-form
video tasks.
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Class attention map for all spatial tokens of  28 scene trailer with temporal context.
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