Collaborative Research: NewSpectrum: Enabling Dense and In-Situ Spectrum Monitoring via
Analog Correlators and Circuits-System Co-Design

Tingjun Chen (PIl)!, Monisha Ghosh?, Aravind Nagulu?3, Arun Natarajan*
' Duke University, 2 University of Notre Dame, ° Northeastern University, 4 Oregon State University

Energy efficiency, Latency Circuits-System Co-design Accuracy, Scalability UNIVERSITY OF gax:)
RX: Receiver; ANT: Antenna; ADC: Analog-to-digital converter; RF propagation modeling Du e [ ] NOT RE DAME Northeastern Ot‘egon State
LNA: Low-noise amplifier; LO: Local oscillator; BB: Baseband UNIVERSITY University UnlverSlty

Via physically-accurate

Wireless dightal twins (OTs) * Circuits: Development of ultra-efficient (>1,000 TOPS/W), single-shot, analog cross-

correlators (X-Corr) using the margin computing paradigm, capable of computing cross-
correlations between input signals and template waveforms across varying lags, enabling
spectrum sensing with ultra-low latency

RX .
Main RX
ANT v LO

> —()~<aoc} o

Analog X-Corr Sensor
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Motivation and Project Goals
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DTs & Measurements based on OAIl/srsRAN and software-defined radios (SDRS)

Spectrum sensing for wideband sparse signals
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Code and measurements data available online at:

Geo2SigMap: High-Fidelity RF Signal Mapping Using Geographic Databases https://github.com/functions-lab/geo2sigmap .~ + BatStation: In-situ radar sensing at 5G base stations using zero-shot template
. Automated 3D scene generatlon and RF signal mapplng with OpenStreetMap. nation-wide USGS LIDAR dataset, and NVIDIA’s Sionna é generation, evaluated using srsRAN and CBRS radar signals
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