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Motivation
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• Life trajectories of notable individuals have crucial implications

Cultural History

(Schich et al., 2014)
Politics

(Goldsmith et al., 2021)
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• Life trajectories of notable individuals have crucial implications

• Trajectory data is scarce in terms of volume, density, and inter-person 

interactions

• Usually <10 k footprints on record

• Only a few-dozen trajectory types

    Intermediate points unlock network-level analysis



Motivation
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• Life trajectories of notable individuals have crucial implications

• Trajectory data is scarce in terms of volume, density, and inter-person 

interactions

• Usually <10 k footprints on record

• Only a few-dozen trajectory types

    Intermediate points unlock network-level analysis

• Wikipedia has millions of biography pages, with abundant trajectory 

information



Problem Statement
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• Life trajectory is consisted of three elements (Person, Time, Location)

• Formulation: Given the context, extract life trajectories by classifying 

the relevant triplets

Triplet: (PERSON TIME LOCATION)

(Janusz, 1938, Toruń)

(Bob, 1964, Tokyo)

Janusz Symonides was born in Brest in 

1938 and graduated from high school in 

Toruń.

Bob Hayes represented the USA in 

the 1964 Summer Olympics in Tokyo.
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Challenges

• 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?



7

2
Mark Nichols stood for Canada in the 2022

Winter Olympics in Beijing.

4
Bob Hayes represented the USA in the 1964

Summer Olympics in Tokyo.

Bob Hayes represented the USA in the 1964

Summer Olympics in Tokyo.

1

PERSON TIME LOCATION 3
Janusz Symonides was born in Brest in 1938

and graduated from high school in Toruń.

More samples in the wild …

Similar Pattern

Different Pattern

Similarity vs. Dissimilarity



8

COSMOS

• Classification：Given (Person, Time, Location)

𝑡 and its context 𝑝

• Use contrastive-learning to capture intra-

sample relation

• Use semi-supervised learning to expand the 

training data during model training
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Dataset

1. Develop a preprocess tool to mine 

candidate triplets

2. Construct a benchmark dataset

• Representative -> Accuracy

• Regular -> Coverage
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Experimental Result

• Compared to seven baselines

COSMOS achieves 
the best 

overall performance

COSMOS exhibits 
better generalization ability
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Millions of Extracted Life Trajectories

• From experiments to practice

• From  1,930,519 biographies to 5,017,984 life trajectory triplets 
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Life Trajectory of Historians

Individual-level Trajectory Visualization Group-level Trajectory Interaction

• 20,786 trajectory triplets of 8,272 historians

• Types: born / die / move / study / teach / marry / graduate / work …



• Propose a task of life trajectory extraction, and our 

framework, COSMOS, for this task

• Release our labeled dataset, million-level extracted 

trajectories and open-source our framework
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Summary

CodePaper Dataset



Thanks.
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