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Project Description

Institute: Imes — Institute for Mechatronic Systems

Project title: Development of an Intelligent Liquid Handling System for Laboratory
Automation

Project description:

Research in areas such as tissue engineering and organic
chemistry often requires manual trial-and-error tuning of
process parameters, which is time-consuming and
inefficient. This project aims to enhance an existing liquid
handling robot (Opentrons OT-2) to enable autonomous and
intelligent laboratory automation.

The robot will be integrated into a Robot Operating System (ROS)—based control framework
to allow modular and flexible process execution. A key aspect of the project is the
integration of a camera-based monitoring system to observe liquid handling operations in
real time. Using computer vision techniques implemented with OpenCV, relevant process
information will be extracted and used for feedback-driven control. Based on this closed-
loop setup, intelligent process tuning and optimization algorithms should be developed and
evaluated for at least one defined liquid handling process.

e Literature review on state-of-the-art liquid handling and laboratory automation

e Integration of the Opentrons OT-2 into a ROS-based control framework

e Implementation of a camera-based monitoring system using OpenCV

e Development of communication interfaces between the camera and the robot

e Design and evaluation of intelligent process tuning algorithms for at least one
defined process

Required skills:
e Interest in development and implementation tasks
e Coding skills in Python
e Optional but helpful: Experience using ROS

Contact/supervisor:
Jakob Hentschel (jakob.hentschel@imes.uni-hannover.de)



