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Motivation

e Expand the traditional use of
communication systems to perform
sensing.

e Outdoor:

o Pedestrian and traffic detection for
self-driving cars

e Indoor:

o Warehouse management
o Fall detection




28 GHz mmWave Channel Sounder
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Portable 28 GHz omni antenna transmitter and 10-degree receiver developed by Nokia Bell Labs
and Universidad Técnica Federico Santa Maria for propagation modeling in communication [1-3].
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Building a JCAS Platform

e Flevated TX above RX to clear nearby
obstacles.
e Aluminum foil below transmitter to avoid

self-interference.
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Indoor measurements
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Indoor Backscatter Measurements

e C(CDF statistical model confirms that smaller rooms have higher average
backscatter, and larger rooms exhibit lower backscatter.
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Outdoor Backscatter Measurements

e Using the COSMOS FCC Innovation Zone [4], we collected 2,872,800 individual backscatter
measurements in 190 locations spanning 10 intersections in NYC.

e We obtain a static clutter statistical model for avg. backscatter and power
variation across azimuth.
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Vehicle Detection
We observe that the presence of a bus ~3m away from the JCAS Platform

causes a 32.7 dB increase in backscattered power.

Empty Measurement Vehicle Measurement

Difference

RX Power [dBm]
RX Power [dBm]




Vehicle Detection

e Shown below is a real-time illustration of the 2D angular spectrum, with
red boxes manually labeling nearby vehicles and red arrows manually
visualizing the progression in time and arrival angle.

e  Greater backscattered power from angles
corresponding to nearest building, versus
relatively open areas between 150-360

degrees.



Summary
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e Street clutter backscatter model provided based on 2,872,800
measurements in 190 locations spanning 10 intersections in NYC

e Both outdoor and indoor environments show examples of
deterministic backscatter, useful for detecting people or vehicles

Next steps: - "

Lidar-Informed Modelling

Pedestrian Detection




