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Proving AI Safety
Mathematical Foundations of AI Safety
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Areas of research

• Policy, Governance & Societal Systems

• Fairness, Ethics & Data Bias

• Machine Learning Architectures & Engineering

• Mathematical Foundations

• Human-AI Interaction & Integration

• Long-Term AGI / Superintelligence Safety
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AI safety in Japan
No technical (ML + Maths) work?



My project with ARIA (2025-2027)
Advanced Research + Innovation Agency



Goal of the project
AIs as safety-critical systems

• Take an AI model

• Take desirable property, 
specifications, for the AI

• Check if AI model matches 
specifications 

• Return certificate/report 
(mathematical proof)



Theme 1: Mechanistic Interpretability



Theme 2: Agent Foundations



Theme 3: Formal verification



Set up (1)
Possible problems



Set up (2)
Possible agents



Set up (3)
Problems <—> Agents



Certify what an AI model can do

Add capabilities

Remove undesirable behaviours

Outcomes
AI model that follows specifications



Italy & Japan - An AI Safety report

Shared strengths, for instance: Mathematical 
foundations of AI Safety

• IT —> 10/22 core teams in ARIA projects have at 
least one Italian team member + other unofficial 
collaborations

• JP —> several researchers in Formal Methods (but 
not doing AI)

Areas for improvement:

• IT —> no AISI, but lots of talent

• JP —> AISI, but following others’ agenda (not using 
local talent)



Italy + Japan for AI Safety

Top-down:

• AISI collaborations

• JST ASPIRE Joint Call (Japan + Italy)

• Moonshot goal with external PIs, or similar 
scale project

Bottom-up:

• Joint Workshop/Symposium to explore 
areas of research



Fernando Rosas (University of Sussex + Imperial 
College)

Alec Boyd (University of Sussex + Beyond Institute 
for Theoretical Science)

Keisuke Suzuki (Center for Human Nature, Artificial 
Intelligence, and Neuroscience, Hokkaido University)

Nathaniel Virgo (University of Hertfordshire)

Martin Biehl (CrossLabs)
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