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Spatio-Temporal Video Grounding
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• Input text query: What does the adult ride in the playground?
• Output spatio-temporal tube:



TubeDETR Architecture Overview
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Video-Text Encoder
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Space-Time Decoder
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Training

• Loss: Combination of spatial localization (      ,           ) and temporal 
localization (       ,       ) objectives

• Initialization: from MDETR weights pretrained on Visual Genome, 
COCO and Flickr
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: scalar weights of the individual losses

: predicted and ground truth boxes and
and : predicted and ground truth start probability distribution 
and : predicted and ground truth end probability distribution 

: temporal self-attention matrix



Ablations: Space-Time Decoder

Time encoding matters.

Temporal self-attention helps.
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Ablations: Weights initialization

MDETR pretraining matters.

Transferring spatial self-attention to 
temporal self-attention helps.
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Ablations: Video-Text Encoder
• Our encoder is memory-efficient.
• Fast branch matters.
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Comparison with state of the art

• State-of-the-art results on: VidSTG and HC-STVG.
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Qualitative results

• Interactive Demo: http://stvg.paris.inria.fr/
• Query: What is beneath the adult in the snow?
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TubeDETR
Ground Truth


