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BACKGROUND RADIO OCCUPANCY MAP ESTIMATION SYSTEM
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important resources for information

technology — yet 1s hard to monitor.

Spectrum occupancy maps are a tool for

spectrum situational/spatial awareness.

Applications include:

e Spectrum Monitoring - Security,
Interference Detection/Localization
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RESEARCH QUESTIONS

OPTIMIZING SENSOR PLACEMENT FOR IMPROVED RADIO MAP ACCURACY

10 Spectrum Sensors for radio mapping
Where should they be deployed?

Can we estimate occupancy over a large
region quickly with only a small number
(10) of sensors?

1.) Sensor Measurements Distribution
2.) Radio Map Given the Sensor Measurements Distribution

Minimum Expected Occupancy Error Optimization

Where should the spectrum sensors be
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* Simulate accurate RF power maps Region?
generated using commercilal Forsk e g
Atoll Software

Maximum Sensor Joint Entropy Optimization

S H(S) = —Eo, |log, (Po, (05))]

1.) Sensor Measurements Distribution
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» Sample and threshold the RF maps to e posriment o
create the input and target maps Minimum Expected Maximum Sensor Joint
respectively ' S)ccupancy Error Locatio_ns Entropy Locations

Random Sensor Locations

* Leverage datasets to perform sensor
placement optimization

* Train models with around 40,000
parameters on NVIDIA GPUs (provided
by ND's CRC)

* Measure spectrum power with
RadioHound system for deployment
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