Tabletop Manipulation with a Simulated Robot Arm TECHNISCHE
using Vision-Language-Action Models DARMSTADT

Projectseminar for 3-4 students

Vision-language-action (VLA) models are a promising new direction for robotics because they aim to combine
visual perception, language understanding, and action generation within a single framework. In contrast to
classical modular pipelines, they offer the perspective of more flexible task specification through natural
language and potentially improved generalization across tasks and scenes. The goal of this project is to explore,
in a simple and controlled simulation setting, how an existing open-source VLA can be integrated into a robotics
pipeline and what practical opportunities and limitations arise in such a setup.

In this project, students will develop a simulation-based manipulation stack around an existing open-source
VLA. The setup should be chosen such that it remains manageable within the scope of a student project.
Possible options include a ROS/Gazebo-based environment or a LeRobot-based setup. The students are
expected to define and build up the relevant stack themselves, including the simulation environment,
perception interface, and action execution pipeline. The manipulation task is also intentionally left open and
can be selected within a feasible scope, for example reaching, pushing, picking, or placing simple tabletop "=

objects based on a natural-language command. The focus is not on training a new VLA from scratch, but on the O \'W} ‘

practical integration of an existing model into a complete simulated robotics workflow. ‘Pt eggpant T pinov2 7{ (i ‘
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Specifically, your tasks will be:
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“What should the robot do to {task}? A:”

= Set up a suitable simulation environment for a manipulation task, for example using ROS/Gazebo or LeRobot, including a simple tabletop scene, visual
observations, and a basic robot control or grasp-execution pipeline.

= Select a suitable open-source VLA and define a feasible language-conditioned manipulation task for the simulations.

* |mplement the integration pipeline from language command and visual observation to robot action, including preprocessing, inference, and action conversion
to the chosen robot control interface.

= Evaluate the complete system on the chosen task and analyze failure cases, limitations, and practical challenges of the approach.

Advantageous: Python, ROS2 or LeRobot basics, robotics and/or control basics, basic machine learning knowledge, willingness to work with simulation and deep-
learning codebases

. . ) . . Someone Else M.Sc. Sebastian Hirt M.Sc.
Language: English or German (Discussions, Writing, Presentation) Room: Room: $3[10510
E-Mail: E-Mail: sebastian.hirt@iat.tu-darmstadt.de
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