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Achieving 6-DoF pose estimation under fast motion or poor 
lighting using event-only sensing without image aid.

• Deep learning for robust event data association.•

Deriving Hessian information from the DBA layer and tightly 
fusing it with IMU pre-integration.

•

Building a sparse patch-based co-visibility factor graph.•

Performing sliding-window event–inertial optimization using 
GTSAM.

•

Employing network weights pre-trained solely on the event-
based TartanAir dataset, with synthetic events generated via 
ESIM simulator.

•

Proposing the  first learning-based event-inertial odometry 
framework,  benefiting from IMU cues while decoupling network 
training from IMU data to preserve generalization.

•

Conducting extensive experiments on 10 challenging event-based 
real-world benchmarks, demonstrating superior performance over 
20 state-of-the-art methods.

•

Leveraging deep learning for event data association.•

Addressing scale ambiguity in visual-only systems by integrating 
IMU data.

•

HDR & Fast motion

Image ImageEvents Events

Low light & Motion blur

〇  DEIO: Deep Event Inertial Odometry
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