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Overview Results

Accurate real-time radar odometry in urban environments Odometry Performance

v/ Translational Drift = over 68% lower
v Rotational Drift - over 68% lower
v Runtime - over 10x faster

Radar Challenges

- Exhibits significant sensing artefacts

- Ambiguous occupancy from returns

Systems Benefits

Our Approach

PP v Flexible trade-off between speed and performance
v State of the art performance v Interpretable artefact and distraction free embeddings
v/ State of the art speed

. L Uncertainty Evaluation
v/ Calibrated uncertainties
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v Interpretable artefact and distraction free embedding Interpret correlation scores as pose probabilties
) . - If pose distribution is Gaussian and uncertainty is well calibrated
v Self-supervised dataset generation
) - Mean Mahalanobis distance equals degrees of freedom = 3

v/ Supervised by pose only
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Formulation v/ Achieve CP = 2.992 by calibrating soft-argmax temperature

Given two sequential radar scans:
a Qualitative Results
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Predict and apply masks to radar data for improved motion estimation:

Radar Data Learned Mask Distraction Free Radar
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Efficiently compute cross-correlation volume between scans (x/y/9)

Apply soft-argmax on the correlation volume to estimate pose & uncertainty

Radar Scan Masked Radar Correlation Covariance

Conclusion
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Evaluated on 64km of real world urban radar data:
.
Training v State of the art radar odometry in performance and speed

Entire formulation is fully differentiable and trained on pose error alone: v Calibrated pose uncertainties for real-world robotics
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The Oxford Radar RobotCar § DATASE[/

280 km publicly released dataset including:

v Self-supervised dataset generation
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