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Summary
•What is TRI?

•What materials problems are we trying to solve?

•What is TRI actually going to do?
o Applications

o Developing tools for AI/ML
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What is TRI?
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Company started in January 2016
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TRI today

HQ

Silicon Valley, CA

ANN

Ann Arbor, MI

CAM

Cambridge, MA
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TRI mission

TRI's mission is to use artificial intelligence to improve the 

quality of human life. 

➢ Vehicle safety

➢ Mobility access

➢ Robotics

➢ Discovery in materials science
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~ 1,250,000 People / Yr. Worldwide
(~ 35,000 in the US)  
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Role of simulation and data

Data gathering cars
with ordinary drivers

Millions of miles

Simulator

Billions of miles

Test cars
with professional

drivers

Millions of Miles
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What materials problems are we trying to solve?
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Materials in an AI company?
“Artificial intelligence is a vital basic technology that can… 
accelerate the pace of materials discovery and help lay the 
groundwork for the future of clean energy.”

-TRI Chief Science Officer Eric Krotkov
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Energy storage for a new world of mobility
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Beginning of a new era for electric cars?
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Challenge 1: Physics and materials 
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Challenge 2: Time

Mulholland, Paradiso, APL Materials, 2016
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Challenge 3: Scale      



19© 2017 Toyota Research Ins titute. Proprietary and confidential. Do not dis tribute.

Why now? 
AutomationComputing power and cost

Artificial intelligence Big data
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Computing and simulation not enough

• Characterization
• Synthesis
• Multi-scale   
• Computability   
• Theory   
• Combinatorics   

6 hurdles to material design (adapted from S. Shankar, Harvard)
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What is TRI actually going to do?
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CONFIDENTIAL

Personnel
● 6 TRI research staff today

○ 15 is target in 1 year
● ~30 PIs
● ~80 graduate students/postdocs

○ ~ 100 by the fall
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Application 1: Fuel cell catalysts 
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Application 1: Fuel cell catalysts (ORR)

Toyota Mirai
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ORR: Need for a new approach
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ML short cut
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Interpolating materials space 
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Automated feedback
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AI for materials discovery
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AI optimization dream

Database
AI Engine

Robotic synthesis and 
characterization
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Materials simulation

Open data
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Reasons to remain skeptical
”... the possibility of machine aided scientific discovery. We believe the techniques 
underpinning AlphaGo are general purpose and could be applied to a wide range 
of other domains, especially those with clear objective functions that can be 
optimized and environments that can be accurately simulated, allowing for efficient 
high-speed experimentation. “                  Demis Hassabis, CEO Deep Mind. 

Most materials problems  
• Don’t have clear objective functions
• Can’t be accurately simulated
• Don’t have rules that are easily encoded
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Final thoughts
• An exciting time for the field.
• Pharmaceutical industry offers both inspirational & cautionary tales.
• A compound is not a material. A material is not a system. 
• AI is getting good at doing things people do readily (recognize images, 

language processing, driving a car)… but can it solve problems people can’t?
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