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Motivation



Oriented Tiny Object Detection
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Mismatch and Imbalance Issues
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Method
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Overview

Static Learning:

Dynamic Learning:

Note: ~ denotes dynamic items
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Dynamic Prior

RetinaNet DCFL

◼ Component: 

A Prior Capturing Block (PCB) with DCN

◼ Steps:

(1) Forward the network before presetting 

prior, get a set of offsets

(2) Use Gaussian to fit offsets as dynamic 

prior
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Coarse Prior Matching

DCFL

◼ Component: 

Generalized Jensen-Shannon 

Divergence (GJSD) for coarse assigning

◼ Step:

Measure the similarity between the

dynamic prior and the gt with GJSD,

assign K samples as Coarse Positive

Samples (CPS)
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Finer Dynamic Posterior Matching

◼ Component: 

Dynamic Gaussian Mixture Model 

(DGMM) for finer matching

◼ Steps:

Set negative masks to samples which

have 𝐷𝐺𝑀𝑀 𝑠 𝑀𝑃𝑆 < 𝑒−𝑔

DCFL
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Experiments
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Datasets and Implementation Details

Datasets:

OBB Datasets: DOTA-v1.0, DOTA-v1.5, DOTA-v2.0, DIOR-R

HBB Datasets: VisDrone2019, MS COCO

Augmentation:

Random Flipping

Platform:

RTX 3090

Default Training Time:

12 epochs: DOTA-v1.0, DOTA-v2.0, VisDrone2019, MS COCO   

40 epochs: DOTA-v1.5, DIOR-R
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Main Results

Main results on the DOTA-v2.0 OBB task
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Main Results

Comparison with one-stage detectors on the DOTA-v1.0

Comparison with one-stage detectors on the DOTA-v1.5

Comparison with one-stage detectors on the DIOR-R

Results of one-stage object detectors on HBB datasets
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Ablation Study
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Visual Results
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Analysis

Reconciliation of Imbalance Issues

Angle Imbalance Scale Imbalance
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Contributions

◼ We identify that there exist severe mismatch and imbalance issues 

in the current learning pipeline for oriented tiny object detection

◼ We design a Dynamic Coarse-to-Fine Learning (DCFL) scheme for 

oriented tiny object detection

◼ Extensive experiments on six datasets show promising results

Codes
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