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LivSURF Project Brief: Accelerating Chemistry Lab Automation Through AI-Driven Robotics
Based in Faculty
Science and Engineering
Based in School / Academy
School of Computer Science & Informatics
Project Length
8 - 10 weeks
Project Abstract
Scientific laboratories are slowly and progressively moving away from traditional automation methods and embracing AI-driven robotic systems to drive scientific innovation and discover new materials faster.  Embodied robotics introduces a level of generalisation and compatibility with human-operated laboratory instruments, which traditional automation systems might not effectively replicate. To fully capture the potential of these systems, creating advanced learning-based robotic scientists is key to facilitate training and data-generation pipelines prior to deploying in the real world. This project will address this by developing and deploying novel methods to advance the capabilities of robotic scientists.
Research Questions
The main research question will be: 'how can we develop robust robotic manipulation frameworks that enable robotic chemists to handle complex materials?'. Depending on the student's interests/background, we will explore one of these following research directions: (1) evaluating the strengths and shortcomings of foundation models for robotic manipulation for handling complex materials; (2) improving the sim-to-real pipeline for training and deploying robotic chemists and (3) exploring robotic controllers for advancing the manipulation capabilities of robotic chemists.
Student Development
The student will gain new skills in using robotic simulators (NVIDIA Isaac Lab/Mujoco) and/or robot manipulators (Franka Research 3). The student will also develop skills in learning-based methods (deep reinforcement learning/imitation learning/foundation models) and control methods for robotic manipulation. These skills will improve their career prospects in academia and industry within the AI for science/robotics fields. Previous interns have also participated in research outputs generated from such projects, that were presented at flagship robotics conferences (ICRA/CASE) and journals (Nature Comp Sci).
Essential Criteria
• Essential Skills: solid programming skills (Python, C++), and should have an interest of applying robotics to real-world problems (e.g. scientific laboratories). Desirable Experience: with robotic systems (ideally manipulators) and robotic simulators
Course Requirements
Computer Science/Engineering OR Chemistry degree Or related disciplin with a strong programming component.
Supervisor Support
As a student, you will be supported as follows: I will meet with the student on a weekly basis; the student will be assigned a PDRA/PhD student for day-to-day supervision and I will join a weekly group meeting where the students present their project updates and any challenges they have found.
Ethical Review
This project does not require University of Liverpool ethical review
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