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® Self-injection-locked (SIL) radar
— Inject the received signal into the SIL oscillator (SILO)

— Doppler phase shifts the output frequency of the SILO

— Demodulation with noncoherent frequency demodulator

0 Clutters immunity and good SNR

6 Null points, electromagnetic interference (EMI), and

nonlinear distortion problems.
B SNR- signal-to-noise ratio
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® Phase-and SIL (PSIL) radar

— Combine the SIL technique with a PLL circuit
Frequency-offset SIL (FOSIL) radar

— Use two SILOs to cancel the frequency shift
Quadrature SIL (QSIL) radar

— Use an additional phase shifter in the injection path

Radar Null points issue EMI issue Nonlinear distortion issue
PSIL No No Yes (SIL phenomenon)
FOSIL No No Yes (SIL phenomenon)
QSIL No Yes Yes (EMI)
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® Phase- and quadrature SIL (PQSIL) radar

— Stabilize the output frequency of the SILO with a PLL circuit
— Switch the injection phase delay

— Use one stage AD to obtain the Doppler phase

0 Solves null points, EMI, and nonlinear distortion problems.

B AD- Arctangent Demodulation
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QSIL radar PQSIL radar
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® QSIL radar
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@ PQSIL radar

— Output frequency  @ppsiz (1) = Opse — g sinappsyy (1)+ KV o (1) =@y (4)
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@ Displacement monitoring (Ad =10 mm - 125 mm)
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B RMSE - root-mean-square error
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This work proposed a phase- and quadrature self-injection locked
(PQSIL) radar system, which has a SILO, a phase shifter, and a PLL
circuit, to monitor the displacement of a moving target.

@ Itsolves the problems of EMI, null point, and nonlinear
distortion.

® Experimental results- RMSE values are smaller than 1%
with different displacements.

® [t can detect the frequency and displacement of the
subject’s chest movement.
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