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Introduction

Goal:
Localization of human targets in indoor environment using a low-cost radar sensor.

Challenges:
Indoor environment - occlusions, ghost targets, multipath reflections, etc.
Limited training data

Contribution:

Single-frame human position estimation from the raw ADC data with a variational
autoencoder and domain adaption to overcome the limited training data

raw ADC data
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Architecture — Proposed Solution
Proposed Solution:
«  Localization via a variational autoencoder
«  Parametric layer for FFT sampling learned through proposed CFEL
- Domain adaptation using synthetic data
«  Cross-antenna information fusion only after the VAE
Angle
CFEL VAE estimation
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Results

«  Clear improvement over traditional 1-frame localization

«  Slightly better performance than other autoencoder-based approach in [1],
with better performance on general point target angle estimation
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ADC data after MTI labels tmditionalar;;g;essing chain proposed approach
Approach [Description F1-5core|Model Size
Traditional|[OS-CFAR with DBSCAN 0.61 -
AE AE with complex RDI as input 0.77 1.23 MB
VAE VAE with CFEL layer and DA 0.80 1.71 MB
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