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Ambient Intelligence
Sensing with a FMCW mmWave radar

Sensing with a RIS
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FMCW radar sensing
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FMCW radar sensing
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FMCW radar sensing
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FMCW radar sensing

S=50MHz/ps
If A

1mm displacement is 4 for a radar working at 77GHz:
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FMCW radar sensing

Fourier
t transform
f
Subtle motion
=
Fourier
transform
t
f
- Aalto U te
alto University 2 lephan Sigg
A School of Electrical ‘ mbient February, 2023
Engineering 10/20



FMCW radar sensing

Two peaks corresponding
the different velocities

A single peak for all
the range-FFTs
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FMCW radar sensing
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RIS sensing
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RIS sensing
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RIS sensing
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RIS sensing

L
Aalto University b H t gtepﬂan glgg
School of Electrical ‘ mpien February, 2023
Engineering 16720



RIS sensing

L
Aalto University b H t gtepﬂan glgg
School of Electrical ‘ mpien February, 2023
Engineering 17120



RIS sensing

The 1% group of tags The 2" group of tags
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RIS sensing

The 1% group of tags

The 2" group of tags
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RIS sensing
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RIS sensing

The 1% group of tags The 2" group of tags
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RIS sensing oo = [, he] n=1,2

signal components v; at time 0 and 1
Vo =

Vi =

hsn = [hoo h;

T
n,1]
Phase profile at each tag group at time t

T
(Hi(et1.0) + He( c2,0))VE + 7o ant = [anmo - nn] n=12 =01

(h§ ohs o + h8 (15 — (hS ohS o + hS hS 1 ))VE + 2o, Received signzal at time t

Y= Z H,—,( O’,,—,J)X/EXO + Zi,

n=1
(Hr(e1) + He( a2 ) VE + 2 Remove pilot: multiply with x; (xoxg = 1)
2
(h?,ohf,o + hf,1h1s,1 + (hg,ohg,o + hg,1h§,1))\/E+ 7'y, Vi = YiXo = Z Hn( a””)\/E +2't
n=1

= (Hi(a1t) + Ho( o t))VE + Z's.
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RIS sensing

signal components v; at time 0 and 1

Vo =

Vi =

(H1 ( a1,o) + Hz( ag,o))\/E + Z/o
(5 oh3 o + hi 113 4 — (K8 ohS o + 8 1 1))VE + 2,

(Hi( 1) + Ho( o1))VE + 24

(h?,ohf,o + h?,1 T1+ (hg,ohg,o + hg,1 5,1))\/E +7'5.
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Thank you!
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