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• Human trajectory prediction task 
• Relying on trajectory input and ignoring other signals conveying mobility patterns 
• How to integrate various types and quantities of visual cues in a general model, 

without excessive reliance on a single source of information?
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Approach

• We designed a promptable human trajectory predictor given available 
prompts such as past trajectories or body poses of agents 

• How to make the model adaptable to any available visual cues?
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Masking
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Masking



• Generic model performs better than training specific models for each modality 
• All visual cues help. 3D pose the most.
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Results

AD
E

Input modality (T: trajectory, B: bounding nox, P: pose)
T T+ 2d B T+ 2d P T+ 3d P T+ 3d P+ 2d P+ 3d B+ 2d B

0.880.89
0.940.96

0.99

0.910.92
0.970.991.01

1.13
1.181.201.211.23

1.37

1.56

Transformer (ICPR'21)
Directional-LSTM (ITS'21)
Dir-social-LSTM (ITS'21)
S-LSTM (CVPR’16)
Autobots (ICLR'22)
Trajectron++ (ECCV'20)
EqMotion (CVPR'23)
Social-Transmotion (specific)
Social-Transmotion (generic)

Dataset: JTA



Results



• Robustness against imperfect input data
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Discussions

Input Modality at Inference ADE / FDE
T + 3D P 0.89 / 1.81
90% T + 90% 3D P 0.89 / 1.81
50% T + 50% 3D P 1.01 / 2.00
50% T + 10% 3D P 1.10 / 2.16
T + 3D P w/ Gaussian Noise (std=25) 0.98 / 1.94
T + 3D P w/ Gaussian Noise (Std=50) 1.05 / 2.05
T + Random Leg and Arm Occlusion 0.90 / 1.83
T + Structured Right Leg Occlusion 0.90 . 1.82
T + 50% Complete Frame Missing 0.93 / 1.89
T + 90% Complete Frame Missing 0.99 / 1.98



• A failure case due to missing context
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Discussions



• Visual cues, such as human body pose, are helpful augmentation for 
enhanced trajectory prediction 

• Social-Transmotion is a generic Transformer-based model able to 
leverage multiple visual cues in varying quantities powered by the 
masking strategy
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Summary

github.com/vita-epfl/social-transmotion

https://github.com/vita-epfl/social-transmotion

