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spotlight
Direct Angular Rate Estimation 
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Rates
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Event cameras, designed to mimic the neural architecture of the 
eye, capture pixel-wise intensity changes asynchronously, 
unlike traditional frame-based cameras. As events are 
spatiotemporal, motion compensation is needed to generate a 
sharp image for feature-based image registration. In camera 
state estimation, this creates a causality dilemma where prior 
motion knowledge is required to estimate motion. Feature-
based image registration is commonly used for state estimation, 
but often suffers from edge smoothing due to inadequate 
motion compensation. The paper introduces a Fourier-based 
angular rate estimator that estimates angular rates directly 
from non-motion compensated event images. This approach 
eliminates the need for external motion priors and bypasses the 
smoothing issues associated with motion blur by working in the 
frequency domain. It is real-time performant using an NVIDIA 
Jetson Xavier NX (a 15W credit card-sized computer) and 
capable of estimating angular rates, up to 3960°/s.

“Feature-based image 
registration is commonly used 
for state estimation, but often 
suffers from edge smoothing 
due to inadequate motion 
compensation. The paper 
introduces a Fourier-based 
angular rate estimator that 
estimates angular rates 
directly from non-motion 
compensated event images.” 
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