
A Highly Tunable RF Self-Interference Canceler with Machine-
Learning Accelerated Adaptation for Full-Duplex Radios
STUDENTS: Xichen Li, Elpida Karapepera, Ahmed Aboulsaad, Lucas Ritzdorf
ADVISOR: Chris Rudell

Future Analog System Technologies Laboratory

SPONSORS:  

• In-band Full-duplex Radios: Simultaneous transmission 

and reception using the same frequency band.

• Self-interference (SI) Mitigation Challenges

Dynamic Self-interference

Wide Tuning Range of SI cancellation

• Self-Interference Cancellation Applications

Introduction - Background FAST Lab Previous Full-Duplex Radio Chips

• Multi-path SI Mitigation Network (JSSC 2023, ESSCIRC 2022):

Test Setup and Measurement Results

Proposed ML-Augmented Architecture

• RF Canceler with ML-Augmented Adaptation (ESSCERC 2024) 

• Highly Tunable RF SI Canceler Chip Block Diagram

SI Canceler Chip and ML-Algorithm Implementation
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Neural Network for RF 

SI Canceler Adaptation 

Neural Network RTL 

Implementation on FPGA
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Initial
Can

NA 0.1 ms NA 0.1 ms

Final
Can

~ 250 s ~ 100 ms ~ 104 ms
Targeting
~ 10 ms

ML-Augmented Mobile 

Radio Test Platform

SI Cancellation Convergence

Res BW

=510kHz

21 dB,

~0.1 ms

30 dB,

~ 20 ms

SI Cancellation (40MHz BW)

• Complex FIR filter with digitally tunable 

gain, phase, linearity, and tap number.

• Wide programmable canceler delay 

spread (2 ns @2.4GHz).

• Rapid canceler adaptation with 

machine-learning-assisted algorithm 

using Xilinx RFSoC.

NN Computation 

time ~ 0.1 ms.


