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Large Language Models (LLMs) are transforming autonomous labs by enabling language-based control and reasoning, demonstrating significant potential for a range of applications
from procedural guidance to real-time scene analysis. However, our evaluation indicates that no currently available model satisfies the reliability standards necessary for dependable
deployment in laboratory environments. We also identify several critical areas that require immediate advancement before these systems can be considered for practical use.

Unlocking Discovery: Decode the Scene: From Insights to Innovation
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« Self-driving labs (SDLs) and autonomous labs integrate Artificial
Intelligence (Al), robotics, and analytics to accelerate scientific
discovery.'2.

» However, broader potential of Al, especially large language
models (LLMs), particularly in SDLs, remains underexplored.345

» This work explores usage of LLMs for real-time monitoring and
decision-making in automated labs.
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* We evaluated models on standard laboratory tasks, infeasible
actions, and malicious instructions. Responses were checked for
protocol violations. ACknOWIedgement .

« Both GPT and smaller open-source models, such as Hermes and Thank you to Aldair Gongora and the DSSI Program for this
Granite (2-3b parameters), demonstrated similar performance; ©OPportunity. I'm especially grateful for Aldair’s continuous mentorship

Perceive more. Reason deeper. With LLMs, sensing and
reasoning work in harmony, turning perception into
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