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Motivation & Contribution Targeted Synthetic Enrichment

= Passive "record everything, filter later" pipelines waste storage on
redundant data while safety-critical anomalies stay
underrepresented

= Real-world data has limited coverage of rare objects, adverse
weather, and long-tail scenarios

= ControlNet-based generation (trained on 1,000h of driving video)
= |bDATA's Smart Data Loop evaluates relevance, novelty, diversity,

Fig. 1: Research vehicles used in this work. Left to right: three recording vehicles (AVL, b-plus and FZI) contributing data to the published jbDATAset and two development vehicles used for Smart Data Loop development produces annotated images to specifically fill identified coverage
and coverage directly during acquisition (THD and Valeo). gaps
" Edge devices enrich the sensor stream with metadata and a Closed-Loop Architecture Pseudo-Labeling & Data-Efficient Curation = Wet/snowy/tunnel scenes: 62.8% of synthetic data; night/dawn-
ightweight environment model via Entropy-Based Mining dusk: 53.5% - deliberately biased toward challenging conditions
= Data collection is modeled as a discrete-time dynamical system:
Trigger functions decide online what gets stored — closing the each sample is embedded, evaluated, and stored or discarded = Post-processing turns heterogeneous partner recordings into a
loop between acquisition and model development via a capture rule publishable dataset via pseudo-labeling, OpenLABEL e
conversion, and anonymization 77 65% 94 4%
= This makes acquisition path-dependent, continuously improving LA-mioU layout agreement images rated error-free
25 90/ 82 20/, +50/ dataset diversity, balance, and coverage (Fig. 2) = Object detection, ego behavior, and scene context are
dataset balance improvement reduction in retained data volume downstream model performance

automatically labeled at 1 Hz using the front camera as reference

= Realized on hardware via an edge-cloud architecture: on-vehicle

TR — triggers decide online what gets recorded and uploaded = Entropy-based ranking (Rényi order g = 0.4) selects a diverse,
o] Tow] T oo Recor 8 N low-redundancy subset of b = 1220 from n = 1582 candidates,
- = servee . = Cloud aggregates fleet-level statistics and redeploys refined boosting rare classes (Fig. 4)

| i trigger configurations back to the fleet (Fig. 3)
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Resulting subset spans a broad range of road types, weather,
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Fig. 3: Edge Platform Dataflow and Cloud Integration
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Fig. 4: Distribution comparisons between full (grey) and published (blue) datasets for the three Fig. 5: Randomly selected camera frames illustrating the visual diversity of the publication subset.

considered pseudo-label categories.
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