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Motivation

Large-scale driving datasets contain vast amounts of recorded
scenarios, but the majority of them correspond to routine and
uneventful driving.

Mining informative driving scenarios and balancing the data
distribution are essential for ensuring diversity and improving the
representativeness of the dataset.

Technical Problem

Defining what constitutes an ‘“interesting” driving scenario is
inherently ambiguous and difficult to formalize.
Raw recorded data, such as videos or trajectories, do not explicitly
encode semantic notions like interaction intensity, rarity, or decision
complexity.

Moreover, the underlying data distribution is not directly observable. It
is challenging to assess how different types of scenarios are
represented, leading to potential biases where common, low-
information cases dominate while critical but rare events remain
underrepresented.

As a result, designing an effective data selection strategy requires
addressing two key challenges:

« guantifying scenario informativeness, and

« understanding and balancing the implicit data distribution.

Technical Solution
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Figure 1: Data mining pipeline (© Aumovio SE | Deggendorf Institute of Technology)
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To enable effective data selection, we extract high-level semantic
representations from raw driving data using multiple complementary
models:

- Alpamayo ' is used to infer ego-vehicle behaviors (e.g.,
accelerating, braking, yielding), capturing the agent’'s decision-
making dynamics.

- Qwen VL [?! provides scene understanding by generating descriptions
of visible objects and interactions in the image.

 Open Street Map (OSM) contributes environmental context, such as
road structure (e.g., highway, intersection) and map-level attributes.

This semantic representation enables targeted data mining of
informative scenarios. Instead of relying on low-level signals, we can
identify and prioritize scenarios based on their interaction complexity
and contextual richness.

For example:

« Following vehicle on highway” represents a common and low-
interaction scenario.

« Yielding bicycle before junction” involves multi-agent interaction
and higher decision complexity, making it more informative.

Finally, the extracted semantics allow us to analyze and rebalance the
dataset distribution, ensuring that rare but critical scenarios are
adequately represented while reducing redundancy from routine
driving data.

Figure 2: jbData Cluster Viewer (© Deggendorf Institute of Technology)
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