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Foundation Model-Assisted Auto-Labeling Pipeline  

for Front-View Parking Slot Detection 

 

In modern autonomous driving, reliable parking slot detection is a critical structural element. 
However, unlike standard objects (e.g., vehicles, pedestrians) that can be easily bounded by 
simple boxes, parking environments are highly complex and unstructured. Parking slots are 
often defined by ambiguous markings and diverse obstacles rather than distinct physical vo-
lumes, requiring precise 4-corner polygon annotations on the image plane. Acquiring such 
dense geometric annotations manually is highly expensive and poorly scalable. Furthermore, 
current approaches heavily rely on fisheye cameras, limiting the use of standard front-view 
and LiDAR sensor setups common in large-scale driving data. 

This work addresses aforementioned limitations by developing an automated annotation 
pipeline that leverages foundation models and multi-sensor (camera and LiDAR) geometry 
reasoning. The core objective is to generate highly accurate parking slot labels without re-
lying on massive human annotation. By building LiDAR-aligned maps and identifying parked 
vehicles via visual foundation models, the system derives structural parking labels directly 
from front-view setups.  

 

Work packages:  

- Literature review: foundation models for unstructured object detection, and auto-la-
beling. 

- Implementation: 
- Synthetic dataset creation: Using CARLA, implement an entire pipeline that 

generates virtual front-view image, point cloud, and parking spot labels. 
- Auto-Labeling pipeline development: incorporate geometric characteristics, 

Lidar-based map generation, and knowledge from foundation models. 
- [Optional] Extension to self-training loop: Develop a method to fully exploit 

the pseudo-generated labels to reach best parking-spot detection possible. 
- Evaluation: Validating label correctness and efficacy of generated labels in percep-

tion model training in both simulated environments (CARLA) and real-world datasets. 

Requirements: 

- Very good programming skills in Python and PyTorch. 
- Knowledge of Computer Vision and Deep Learning (Must), Foundation models 

such as VLMs, SAM (Desired). 
- High personal motivation and independent working style. 

- Very good language proficiency in English. 

Recommended literature: 

- VESPA: Towards un(Human)supervised Open-World Pointcloud Labeling for 
Autonomous DrivingCARLA parking spot  

https://arxiv.org/abs/2507.20397
https://arxiv.org/abs/2507.20397
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- Auto-labeling of point cloud sequences for 3D object detection using an en-
semble of experts and temporal refinement 

- E2E Parking: Autonomous Parking by the End-to-end Neural Network on the 
CARLA Simulator 

 

Possibility for publication in case of excellent work. 

The thesis should clearly document the individual work steps. The candidate undertakes to 

complete the term paper independently and to indicate all scientific aids used. The submitted 

work remains the property of the chair as an examination document. 
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