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Introduction:

Traditional camera-based surveillance raises privacy concerns and incurs high deployment costs.
This project presents a low-cost alternative using RF signal disruption to detect human passage
through a doorway without cameras. Two Software-Defined Radio (SDR) units transmit a
continuous signal across a monitored opening; a person crossing produces a measurable power
drop in received signal strength. By comparing responses from two spatially offset sensing
positions, the system achieves directional discrimination to distinguish entry from exit.

Initial Concept Design:

Initially, the group planned on using SDRs to detect
occupancy In a room using a communications
signal. Specifically, a 64-subcarrier OFDM BPSK
modulated signal. This was theorized as OFDM s
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useful in detecting frequency specific dispersion
within a channel.
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Method & Components:

Direction of travel is determined by sensing sequential power drops across two offset
frequencies. Yagi directional antennas replaced omnidirectional units for stronger line-of-sight.
The short transmit-receive distance and directional beams vyield high SNR, robust in noisy
environments.
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Findings and Results:
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The figures pictured above depict (Left) The PSD before a detection, (Center) The PSD while an
entry was being detected, and (Right) The PSD while an exit is being detected. These
experiments were successful in 90% of trials

The team also ran trials with the transmitters and receiver separated behind a thin wall-like
structure, and while signal peak powers were closer to the noise floor, the code was still able to
detect with 75% accuracy.

Channel Estimation Methodology:

Channel estimation, mentioned prior in the Initial Concept Design section, involves sending out
a known training sequence to map out how the channel characteristics affect signal integrity. It
is a fundamental concept used in communication systems to counteract the adverse effects of
channel-specific dispersion. As channel estimation is used in comms systems, we used it with the
OFDM method that ended up not working. While a significant signal wide power drop was seen
in test cases where an individual was present, frequency specific dispersive effects were
inconsistent at best. The group theorized this may be due to a small distance between the Tx
and Rx that does not provide the requisite multipath or phase shift typical in OFDM systems.

Conclusion:

In conclusion, the outcomes verify that the planned system operates as planned, effectively
achieving the project's goals. Measurable performance gains and dependable operation are
important results. The goal of future development will be to increase system capability for a
wider range of use cases, minimize constraints, and maximize system efficiency.

Acknowledgements:
Dr. David Allee for his mentorship and collaboration throughout this project.

References:
-Team 37 First Synopsis Report
-Team 37 Second Interim Report



	Slide 1

