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Motivation: Reasoning Needs More Than Images

Many construction datasets provide images and object labels, but reasoning agents do not operate
on raw pixels.
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Motivation: Reasoning Needs More Than Images

Many construction datasets provide images and object labels, but reasoning agents do not operate
on raw pixels.

To navigate and act, a robot must understand context, not just objects:

• Is the view close-up, mid-range, or far-field?

• Is a task currently happening?

• Are humans, tools, or machines involved?

• Is the ground cluttered or navigable?

• Is the scene indoor or outdoor?
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To navigate and act, a robot must understand context, not just objects:

• Is the view close-up, mid-range, or far-field?

• Is a task currently happening?

• Are humans, tools, or machines involved?

• Is the ground cluttered or navigable?

• Is the scene indoor or outdoor?

Current datasets mix very different scenes (close/far views) [1-8] without explicit structure.
As a result, agents struggle to connect perception with planning and decision-making.

We need task- and context-aware datasets, not just more images.
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From Messy Images to Robot-Ready Situations

• Automated pipeline using VLMs + LLM reasoning  [9-10]

• From large image pools:

o Retrieve task-relevant images (CLIP-style queries) [11-12]

o Auto-tag context: view range, environment, humans/tools, site conditions, safety

o Generate structured metadata & weak labels
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This project builds an automated pipeline  to curate and structure construction image 

datasets that reflect how robots reason about construction scenes.

Using vision–language models, the pipeline automatically selects task-relevant images and 

generates weak semantic labels (e.g., task presence, environment type, view range, human 

involvement). 

The resulting datasets are scalable, reusable, and suited for downstream learning, 

including reasoning agents, task-aware perception, and safety-aware robotic systems.

Students will gain hands-on experience with Python, PyTorch, and vision–language models, 

working at the intersection of robotics, computer vision, and dataset engineering.

Supervisor: 

The project will be supervised by Panagiotis Petropoulakis

Email: panagiotis.petropoulakis@tum.de

Chair of Computing in Civil and Building Engineering

TUM Georg Nemetschek Institute – AI for the Built World
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