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GeoDic

Continuum

Finite element method
Process & device modeis
(Mass/Heat transport,
Stress, IV characteristics, ...)

Time scale

Computational
screening
(Theory)

Database
Literature
Human intuition

Atomic

Classical/Reactive force field based molecular dynamics ML prediction ~ _
+  Kinetic Monte Carlo
(Atomic structures, structural
and kinetic properties, ...)

Automated synthesis,
characterization,
and catalytic tests

Density functional theory
DF based tight binding
(Electronic properties, chemical reactions, ...)

m  Length scale

ACS Catal. 2020, 10, 3, 2260

2ALE, KIER ADEATHUXIMSRAIE, 2024.
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r:g EXPERIMENTATION
REVIEW Open Access

Towards Robot Scientists for autonomous scientific
discovery

Andrew Sparkes*!, Wayne Aubrey!, Emma Byrne?, Amanda Clare!, Muhammed N Khan', Maria Liakata’,
Magdalena Markham?, Jem Rowland?, Larisa N Soldatova', Kenneth E Whelan!, Michael YoungZ and Ross D King'

https://aejournal.biomedcentral.com/articles/10.1186/1759-4499-2-1
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System model and
knowledge base

A

New knowledge

tonomous generation of new scientific knowledge.

p

https://aejournal.biomedcentral.com/articles/10.1186/1759-4499-2-1

—P» Hypotheses

genenxtion

by statistics and
machine learning

P> Experiment generation
and design

Cycles of Execution of
Update automated hypotheses | experiments on an
the generation and automated robotic
Sn}';gtdegr experimentation system
= Analysis of results - Collection of experimental

observations and other
meta-data

Figure 1 Hypothesis-driven closed-loop learning. Diagram showing how iterative cycles of hypothesis-driven experimentation allow for the au-
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Generative Al Trends in 2024

Small Customized
Language Enterprise
Models GenAl
Artificial . Al
Generative N ' Governance
Intelligence
Multimodal Agentic
Al Models Al
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