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Abstract Signal Model Detection Message Passing
Detect infants in cars using UWB radar. Received signal can be modeled as outer Bayes: compare model evidence Maximize the evidence lower bound
Considering multipath propagation and product of respiratory motion and channel | (ELBO) L(q) to approximate evidence
clutter. T p(occupied) s p(empty). .
) - or O it rantia R = hb' + AWGN + clutter, R e CV*V p(occupied) = £L(q) + Drwlal[p)
thset resp;;a or}[/hmol 'f{)tn o difierentiate | Obtain p(occupied) by integrating out b, h based on the approximating distribution
€ target rrom the clutter. Channels h are modeled as indepen- and the (unknown) noise precision \
Approximate model evidence for the dent Gaussian processes and cover the J(oceupied) / (Rlb, b N)-p(b)p(Rip(X) db dh A q(b, h, \) = qo(b) - gn(h) - gr(N).
detection. multlpa’[h propagation inside the car. pjost;riorp(b,h,)qR) USing Conjugate priOrS results in distribu-
Respiratory motion b is also modeled Solving the integral is not feasible! tions from well known families:
Conclusion as Gaussian process. Solution: approximate posterior with aw(b) =N(b: b, Cp)
Additive white Gaussian noise (AWGN) simpler distribution to make integra gn(h) = CN(h : h, Cp)
. . tractable — VMP. )
with unknown precision . gr(\) = Ga(A; NM, NM/))
Channel, respiratory motion and - . ~ A
lllustrations Results
- Measurement in 2 cars with 34 persons.
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