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Related Work

Analysis of a Sample Set

We need a comprehensive trajectory dataset!

WikiLifeTrajectory Dataset

Life trajectories of notable people have been studied to pinpoint the times and 

places of significant events such as birth, death, education, and battles. However,

the scarcity of trajectory data in terms of volume, density, and inter-person 

interactions, limits relevant studies from being comprehensive and interactive.

Existing Rule-based Extraction

Ours (COSMOS)

Use predefined semantic roles from FrameNet

Only considers 29 frames “related to movements”

Low Recall

− Get rid of manual rules

− Specific population groups

− Limited generalization ability

✓ Directly classify trajectory triplets

✓ Combine contrastive learning and semi-supervised learning to enhance 

model’s generalization ability

✓ Extract millions of trajectory data from English Wikipedia biographies

Challenges

Supervised Learning Method

Birth and Death Places of Cultural Figures

(Schich et al., 2014)
Analysis of politicians’ trajectory

(Goldsmith et al., 2021)

CodePaper Dataset

• More than 35 types are observed in just 10 random biographies

• Total 1,930,519 biography pages on Wikipedia

• How to generalize to long-tail data?

Dissimilarity
The context of snippet (1) and that of 

snippet (4) (about birth and study) indicate 

the way of different extraction pattern

When we delve deeper into the structure between samples…

Similarity
The contexts of snippets (1) and (3) 

are similar (both about sport events), 

suggesting the same way of extraction

COSMOS (COntrastive learning and Semi-supervised learning 

MOdel for extracting Spatio-temporal life trajectory)

Prediction & Coverage Performance 

Ablation Study

• Given (Person, Time, Location) 𝑡

and its context 𝑝

• Use contrastive-learning to 

capture intra-sample relation

• Use semi-supervised learning

to extent the training data As a use case of our extracted data, we 

collect 20,786 trajectory triplets for 8,272 

historians. We group their types and 

visualize the results at both individual 

and group levels.

In total, we extract over five million trajectories 

from 1.9 million Wikipedia biographies — feel 

free to explore and use the dataset!

First, we design a preprocessing tool to extract candidate triplets (Person, Time, 

Location) from biography pages. Our extraction pipeline can cover at least 85% of 

the trajectories mentioned on different pages.

Subset 1: Representative

Subset 2: Regular

We employ a stratified sampling

and annotation strategy based on 

occupation to collect representative 

trajectories. These samples are 

labeled by human annotators and 

GPT-3.5.

We collect trajectories from another 

ten biographies (#274) and use them 

as an independent test set.

COSMOS
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