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Motivation

➢ Orientation Prediction Bottleneck

Two-stage AOOD frameworks use rotated RoI Align for joint

classification and regression. It would discards critical orientation 

information after cropping, amplifying angle error.

➢ Feature Representation Deficiencies

Standard convolution fails to maintain spatial coherence or

leverage context, while flattening RRoI features in stage two 

disrupts intra-object structure and degrades regression precision.
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➢ Definition and properties of Hilbert curves

◼ Holder Continuity

◼ Inverse locality

➢ Locality-Preserving HERO-Det

Based on FPN, HCTConv preserves locality, while cross-scale

attention constructs HPformer. Coarse first-stage proposals are

then processed via OAPH for rotation-aware prediction.

◼ Hilbert Curve Traversal Convolution

◼ Hilbert Pyramid Transformer

◼ Orientation-Adaptive Prediction Head

• Residual ORN

• Hilbert Curve Unfolding

• Hilbert Circular Shifting

Experiments
➢ Ablation Study

➢ Qualitative Results
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◼ Scaling Property

◼ Translation Property
➢ Visualization Results

• Results on DOTA

• Results on Ship Datasets

➢ Proposed HERO-Det, a novel Hilbert curve-based framework for

oriented object detection with locality-preserving property.

➢ Several known challenges remain in our

HERODet, discussions are welcome !
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➢ Provided an interesting idea applying space-

filling curves to optimize object detection.




