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Hard AI: Cancer

Dynamic “rules” (biology doesn’t change 

but everything else does)

Physical simulations is extremely 

expensive, and every experiment kills 

people or animals in horrible ways!

Simulation is essentially 

impossible (The immune system is 

as complex as the brain!**)

Data is essentially non-existent

Feedback can take years and is very noisy; 

There are NO EXPERTS!

Easy AI: Self-Driving Cars

Small, local decision environment,

in both space and time

Mostly static, mostly well-understood 

rules and principles

Computer simulation is nearly trivial

Data is plentiful

Expert guidance is instantaneous, 

cheap, and nearly perfect

Physical simulation is easy

Extremely broad decision environment, 

in both space and time

** Immune system: l trillion T cells, l trillion B cells, all circulating 50x/day, plus 

10 billion antigen-presenting cells. Human Brain: 100 billion neurons, trillions of 

synapses, and 1 billion glial cells. And it pretty much doesn’t move. 

AND BOTH LEARN!



Global Cumulative/Coordinated/Continuous Treatment Analysis



Why is Cancer so Hard?

We’re treating an 

extremely high 

dimensionality, low 

data density, 

problem the same 

way that ants 

search for food!

Phenotypes: Lung, Breast, ...
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~1 Million patients/year

~100 cells

=~10,000 patients/cell

Plenty for Classical

Clinical Trials

pre-OMIC era: Tissue x Chemos

Millions of molecular features
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Now: Features x Targeted Combos

~1 Million patients/year

~11Z cells

=~0 patients/cell

Need a new paradigm

(and “big data” won’t cut it!)



This is the State-of-the-Art Statistical Model for Adaptive Trials:

And this is the State-of-the-Art Algorithm: 



GCTA is a redesign of clinical research in 
the image of a “Learning Air Traffic 
Control System”, where entropy-

minimizing reinforcement learning routes 
hypotheses in real time to the patients 
who at the same time have the most to 

gain, and the most information to offer to 
the overall system.



GCTA is NOT a 
fantasy!

The VA just 
hasn’t put AI

Engineers on the 
problem yet!


