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Motivation 
• Human mobility trajectories are fundamental resources for analyzing 

mobile behaviors in urban computing applications. However, these 
trajectories, typically collected from location-based services, often suffer 
from sparsity and irregularity. To support the development of mobile 
applications, there is a need to recover or estimate missing locations of 
unobserved time slots in these trajectories at a fine-grained spatial–
temporal resolution.  
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Main idea 
 To effectively capture the collective and individual spatial 

patterns, we use a pretrained location encoder module and a 
novel fine-tuned graph neural network (GNN) based location 
encoder. To fuse the historical trajectory into the target 
trajectory, we design an attention-based mobility trajectory 
recovery module. 
 
 To improve the robustness of the model when encountering 

unpredictable distribution of missing trajectory points, we 
design a trajectory-level contrastive learning task.  
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Method 

Pretrained location encoder learns the location 
embeddings through the data from the whole user 
group in the same city.  
Fine-tuned location encoder captures user-
specific location transition patterns through 
simultaneously considering the intra- and inter-
trajectory mobility patterns.  

 
Trajectory mobility recovery module fuses 
the historical spatial–temporal patterns of 
users into the target recovery trajectory and 
recovers missing locations. 
Contrastive learning task improves the 
robustness of the model with unpredictable 
incomplete trajectory contexts. 
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Results 
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Conclusions 

In this paper, we propose a novel human mobility trajectory 
recovery model based on contrastive learning. It encodes 
individual and collective mobility patterns into location 
embeddings by the action of a pretrained and fine-tuned 
location encoder. We further design a trajectory-level 
contrastive learning task to improve the robustness of model. 
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