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Motivation Direction of Arrival at Low SNR

= RAS operates at very low SNR (existing algorithms fail)

= Proposed IDOL: lterative Direction Of Arrival in Low SNR
- Coarse DoA Estimation, Fine-grain DoA Estimation, Iteration and Clustering

= Radio Frequency Interference (RFI) from space- and
alr-borne mobile transmitters, e.g., airplanes, LEO
satellites, unmanned aerial vehicles (UAVSs).

= Results outperform existing methods using ADS-B signals.
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= Active collaboration will introduce more RFI, hence
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Project Summary A

First work to cancel RFI in radio telescope using Reconfigurable Intelligent Surface (RIS). Figure 5. Different types of subarray configurations used in IDOL for accurate estimation of the DoA.
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coefficient for each element: Figure 3. 3D geometric view of the RFI cancellation on FPGA (16 Rx RFSoC) using
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= Amplitude Solution: the magnitude of the reflection  on the ground (X-Y) plane. The telescope receiver, R, ~ 300 elements in ~ 1 GHz.
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= Refurbish a small radio telescope on
rooftop for research and teaching.

| '\E‘?‘
N\
N\

a known Az-El: [¢,, 65]. .
(a) Radio Telescope at (b) 16 Rx RFSoC for RFI Detection

4rtrqro  |GRr

|rmn — (3)
M= MNAG A\ G o X RF
r R = Given this 3D geometry, the goal is to On-site validation at OVRO. UAlbany Rooftop. and Estimation.
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Figure 3 along with the knowledge of the DoA. (fixed) relative to the RIS array.

1. Calculate the direction of arrival of air- and space-borne RFI sources and measure phase and
amplitude of the incident RFI at radio telescope.

SCISRS: Simulation Results

2. Cancel RFI with reflecting EM waves from reconfigurable intelligent surfaces.

3. Develop a prototype RIS system and experimental validation at Owens Valley Radio Observatory.
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Unlike National Radio Quiet zone, the EM quiet zone, is dynamically created in a targeted small area
DySPAN 2024.

around the radio telescope receiver where there is no radio signal.
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