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_ A beamforming radio sensor circuit system was developed. It was demonstrated
that the phase-shift amount can be controlled by changing the control voltage over the range of 0

to 360 degrees in the fabricated 65-nm CMOS chip. Identification techniques of the location of the
objective persons based on rotating the radio sensor and capturing thermal images were developed.
Furthermore, a biometric identification system based on deep learning for heartbeat data acquired by

a radio sensor was developed. An FPGA-based biometric identification system for 10 persons was
implemented, where the accuracy of around 90% was obtained.
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1 FPGA Floating
Fixed FPGA
BRAM 100% 92.3%
16 87.0%
1 FPGA
T BRAM DSP FF LUT | Time | Accuracy !
il (%] %] (%] (%] | [ms] [%]
Floating 1112 78 26 74 87.072 92.3
Fixed 32 bits 96 55 34 96 43.3 92.2
Fixed 16 bits 45 42 17 70 38.9 87.0
I Average of 10-people identification

“2 Simulated on PC
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