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Motivation
Read rang: UHF chipped RFID vs. Chipless RFID
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Motivation

Chlpless limited read range : LTI property and residual environment

Stationary background
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Linear Time-Invariant

1
h [\
| 1 1
h 1 1
| 1 1
| 1 1
| 1 1
| 1 1 - f
TE?S res TEE.S'
fl 2 fZ

7 Sy2 7

Background subtraction 7 S../ =
s ts
// SRE' }
/ 1 L
Reading range is limited
by the residual environment

12
n
—

Noise floor

A )
f]_ f-‘lT'ES ZTES T€S fz

_______________________________________________________

Radar equation for read range calculation : X
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Motivation
Movement; a solution to break the LTI property
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Micro-Doppler Effect

EM scattering from objects which have micromotions in addition to their
bulk motion.

Micro-Doppler model
For regular periodic motions like vibration and
rotation, analytical expressions can be derived.

Micro-Doppler detection o--’-»'--'- ......

RdClI

Coherent reception is essential to preserve even «©*v

V. Chen et al , Micro-Doppler Effect in Radar: Phenomenon, Model, and

small phase variation. Simulation Study, 2005
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Model and analysis (rotational motion)

Backscattering from rotating dipole
X
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Model and analysis (rotational motion)
Backscattering from rotating dipole
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Model and analysis (rotational motion)
Backscattering from rotating dipole
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Model and analysis (rotational motion)
Backscattering from rotating dipole
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Model and analysis (rotational motion)
Differential RCS
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Model and analysis (rotational motion)
|dentification based on differential RCS
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Experimental results (rotational motion)
Measurement in anechoic chamber (ldentification)
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Experimental results (rotational motion)
Measurement in anechoic chamber (ldentification)
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Experimental results (rotational motion)
Measurement in anechoic chamber (ldentification)
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Experimental results (rotational motion)
Measurement in real environment (Read range)

P . (dBm)
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Vibration sensing
Read range enhancement based on resonant RCS

RCS PEC resonant loop PECApIate Lossy dieleotaio plate
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Vibration sensing

Calibration free vibration sensing and target identification
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Vibration sensing
Experimental verification

RX Ant.
® loudspeaker

Spectrum analyzer
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Vibration sensing

Experimental verification , %10 = = 1000 - ~ 0010 -6~1011 ~A-No Tag
- = 0100 = = 0001 —=-1001
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® loudspeaker

Spectrum analyzer

LF
signal generator

Foam support

Loop scatterer

Frequency (MHz)

30/06/2022 Journée scientifique - « Communication par rétrodiffusion et rétro modulation »

W 4 GRENOBLE
CDR & clerer| D .- LCIS YCA INP
de recherche ch-lTererl """" Unlveralté
Ondes W : Laboratoire de Conception Grenoble Alpes UGA

et d'Intégration des Systémes



Vibration sensing

e Readrange = 8 m

Experimental verification

RX Ant.

® loudspeaker

Spectrum analyzer

LF
signal generator
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Foam support
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Equivalent distance (m)
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Conclusion

* First LTV chipless tag based on micro-Doppler effect
» Applicable for any moving target object

» Analytical model to express the backscattered signal and
differential RCS

* |dentification based on differential RCS
 Readrange up to 10 m
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Thank you for your attention
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