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Self-driving laboratories in Korea: a new era of
autonomous discovery

Jiho Hwang, Seongmin Kim, Sooyoun Lim, Juhwan Kim,
Seungwoo Lee, Seonghyeon Min, Jisoo Song,
Jeongwook Lim, Seonghun Hong, Jin-Ha Hwang,
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Jang Wook Choi, Jaewook Nam, Jungwon Park,
Jaeyune Ryu* and Yousung Jung*
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OPENXRD: a comprehensive benchmark framework
for LLM/MLLM XRD question answering

Ali Vosoughi, Ayoub Shahnazari, Yufeng Xi, Zeliang Zhang,
Griffin Hess, Chenliang Xu and Niaz Abdolrahim*

Dataset Selection and Curation —— Evaluation Framework —— Results and Performance

74 LLMs and MLLMs

1- Closed-book mode

Benchmark 74 LLM/MLLM models

Helper Text: Experts > AT Models

2- Open-book mode with Al-generated
supporting materials

3- Open-book mode with expert-
reviewed supporting materials

Performance Driver: Quality > Quantity

Benefit from Context: Mid-sized > Large

217 multiple-choice questions focused on
X-ray diffraction and crystallographic reasoning ts: Token Limits =

y Drop

shnitsel-tools: a toolkit for the full lifecycle
of surface hopping trajectory data
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A user's guide to your first self-driving liquid handling
lab
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Distilling and exploiting quantitative insights from
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optimization of chemical reactions
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FlowMol3: flow matching for 3D de novo small-
molecule generation

lan Dunn and David R. Koes*
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Python-controlled, solvent-resistant fraction
collector for automated flow synthesis

Hongchen Wang, Owen A. Meville, Harrison A. Mills,
Monique Ngan, Jay R. Werber and Nipun Kumar Gupta®

This journal is © The Royal Society of Chemistry 2026


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90026g

Open Access Article. Published on 20 May 2026. Downloaded on 5/31/2026 10:54:59 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

WeChemSynOntology: semantic modeling of wet
chemical syntheses in a self-driving lab for nano- and
advanced materials

Markus Schilling, Harald Bresch, Bernd Bayerlein® and
Bastian Ruehle®

Discovery of hydrogen storage molecules using large
language models and machine learning
Hassan Harb,* Magali S. Ferrandon, Timothy A. Goetjen,

Seryeong Lee, Omar K. Farha, Massimiliano Delferro and
Rajeev Surendran Assary™

Benchmarking physics-inspired machine learning
models for transition metal complexes with diverse
charge and spin states

Yuri Cho, Ksenia R. Briling, Yannick Calvino Alonso,
Ruben Laplaza and Clemence Corminboeuf®
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Vision-guided adaptive scooping for powder
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Nikola Radulov, Thomas Little, Andrew |. Cooper and
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A deep learning approach to searching property
spaces of materials

Robert J. Appleton, Brian C. Barnes, Steven F. Son and
Alejandro Strachan*
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MolRes-DTA: a molecular-multiview fusion and
residue-aware model for drug-target affinity
prediction

Hongli Hou, Qi Wei, Dian Huang,* Minglu Zhao,
Hongliang Duan and Shengzhong Feng*
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Generalization of long-range machine learning
potentials in complex chemical spaces

Michat Sanocki and Julija Zavadlav*
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Chemist Eye: a visual language model-powered
system for safety monitoring and robot decision-
making in self-driving laboratories

Francisco Munguia-Galeano, Zhengxue Zhou,
Satheeshkumar Veeramani, Hatem Fakhruldeen,
Louis Longley, Rob Clowes and Andrew |. Cooper*

Chemist Eye—An Intelligent Safety System for Self-Driving Laboratories

@\
IR Camera @ PPE monitoring

@ Accident detection
@r ) &

Moving robots to
1))
W Fire detection
% slo:k

\

N f "

ﬂ, Accident detected! @ N\ o= .ﬂ. Fire detected!
x VLMs @ Decision-making

Autonomous sampling and SHAP interpretation of
deposition-rates in bipolar HiPIMS

Alexander Wieczorek, Nathan Rodkey,*
Jan Sommerhauser, Jason Hattrick-Simpers and
Sebastian Siol*
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Enhancing predictive modeling with molecular
fingerprint fusion strategies

Viktoriia Turkina,* Melanie R. W. Messih, Etienne Kant,
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Structured domain knowledge enables trustworthy
materials science question-answering with large
language models

Daegun Lee, Jiwoo Choi, Gyeong Hoon Yi, Seok Su Sohn,
Byungju Lee* and Donghun Kim*
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RAISE: a self-driving laboratory for interfacial
property formulation discovery
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CReM-dock: de novo design of synthetically feasible
structures guided by molecular docking

Guzel Minibaeva, Haolin Du, Finlay Clark,
Julien Michel and Pavel Polishchuk®
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AiiDA-TrainsPot: towards automated training of
neural-network interatomic potentials

Davide Bidoggia,* Nataliia Manko, Maria Peressi and
Antimo Marrazzo*
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Accelerating discovery across scientific disciplines
through reproducible workflows with AiiDAlab

Aliaksandr V. Yakutovich, Daniel Hollas, Edan Bainglass,
Jusong Yu, Corsin Battaglia, Miki Bonacci,

Lucas Fernandez Vilanova, Stephan Henne,

Anders Kaestner, Michel Kenzelmann, Graham Kimbell,
Jakob Lass, Fabio Lopes, Daniel G. Mazzone,

Andres Ortega-Guerrero, Xing Wang,* Nicola Marzari,
Carlo A. Pignedoli* and Giovanni Pizzi*

2201001 10 20201015

455 460

s 9
Longiude (')

Stoichiometrically-informed symbolic regression for
extracting chemical reaction mechanisms
from data

Manuel Palma Banos, Joel D. Kress,
Rigoberto Hernandez and Galen T. Craven*
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Uncertainty-aware active learning reveals reliability
limits in lead-free halide perovskite screening

Xiyao Yu*
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