Integrated Classification and Localization of
Targets using Bayesian Framework in
Automotive Radar

2021 IEEE International Conference on Acoustics, Speech and Signal
Processing

A. Dubey, A. Santra, J. Fuchs, M. Lubke, R. Weigel and F. Lurz

Institute for Electronics Engineering,

FAU Erlangen-Nurnberg, Germany



Content

Problem Statement

Contribution

Results

Conclusion

LTE

Lehrstuhl fir Technische Elektronik

FRIEDRICH-ALEXANDER
UNIVERSITAT _
ERLANGEN-NURNBERG



Problem Statement (1/2) — Feature Similarify™=== w5

0 02 04 06 08 1
LTE

Lehrstuhl fir Technische Elektronik



Problem Statement (2/2)
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Bayesian Integrated Framework (1/2)

Deep Metric Learning + VAE — Training (1/2)
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Bayesian Integrated Framework (1/2)

Deep Metric Learning + VAE — Training (2/2)
1) Online Triplet Mining

Semi-Hard Triplets _ Hard Triplets

anchor positive negative anchor positive negative

2) Loss function :

ETVAE — (X % Ereconstruction & (1 = 05) * (EKL i ﬁtriplet)
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Bayesian Integrated Framework (2/2)

Augmented Bayesian Tracker — Inference (1/2)
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Bayesian Integrated Framework (2/2)

Integrated Bayesian Tracker — Inference (2/2)
1. Augmented State Vector

g(za) = [px” py" " AZ" pn” o m

2. Gating

daet = (7 — 2™ S (a7 — 2"

dus = (B> — E™)S;N(EF — E™)"

LTE

Lehrstuhl fir Technische Elektronik



FRIEDRICH-ALEXANDER
UNIVERSITAT _
= '="=—= ERLANGEN-NURNBERG

Results (1/2) — Classification Accuracy
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Accuracy = 75.56 % Accuracy = 98.1 %

0 —female; 1 — male; 2 —teen; 3 — cyclel; 4 — cycle2; 5 — cycle3
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Results (1/2) — Tracking Association

— #
e My *gfn *o M =

*w{**;jpd % GT
Cdfemale O prediction target association

Lehrstuhl fir Technische Elektronik



summary

Conclusion

v' Target Association
v Integrated Target Classification

Future Work

FRIEDRICH-ALEXANDER
UNIVERSITAT _
ERLANGEN-NURNBERG

U Uncertainty Analysis
U Distance Learning between feature embedding
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