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Seismic wave simulation = Supervised

== Unsupervised
= Transfer

&= Semisupervised
= Ensemble

Ground motion attribute modeling
Source mechanism
Magnitude estimation
Location estimation
Exploratory data analysis
Other

Phase association
Polarity determination
Earthquake prediction
Phase picking

Event detection

Event discrimination
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Intermediate-Depth
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1. DATA VOLUME & SCALING 2. MODEL SIZE & PARAMETERS
CONTINUOUS WAVEFORMS TRANSFORMER-BASED PARAMETERS
5 >
(TERABYTES -> PETABYTES) (BILLIONS -> TRILLIONS)

LARGE EARTHQUAKE

FOUNDATION MODEL
(GEOFOUNDATION)

3. MULTIMODAL
INCLUSION

INCLUSION OF:

- GRAVITY
@ « MAGNETIC
- WELL LOGS
« GEODESY (INSAR, GNSS)
- TOPOGH

OGRAPHY
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scientific discovery!
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Statistic Modeling

® Phase Association

2,200 specialized analytical. Specialized Planning Agent.
Workflow Agent

110 tasks across different i
Coding Agent

complexity levels. Result Checking Agent
Analysis & Summary Agent

TRACE: a multi-agent framework for autonomous seismic discovery and end-to-end scientific reasoning, Liu et. al. (2026) In Review



