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GMP- & TDCNN-Based DPDs

This project compares generalized memory polynomial- and time-delayed convolutional neural
network-based digital predistortion for power-amplifier linearization, evaluating their accuracy
and complexity. Both approaches reduce nonlinear distortion, with stronger comaparative
improvement depending on their selected limitations.
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Motivation

Power amplifiers (PAs) are ideally
operated near saturation to improve
efficiency, which introduces non-
linear distortion and spectral re-
growth. Digital predistortion com-
pensates for these effects by ap-
plying the inverse characteristic of
the amplifier’s nonlinearity, learned
and approximated through training.
This project investigates whether
a neural-network-based predistorter
can achieve equivalent results to
those of an established generalized
memory polynomial approach.

Approach

The two compared digital predis-
torters(DPD) were a generalized
memory polynomial (GMP) and a
time-delayed convolutional neural
network (TDCNN). Both models
were evaluated in three evaluation
stages: an input-output sample-
fitting comparison, a simulation of
a full DPD and power amplifier
cascade, and a comparison of dif-
ferent model-parameters on with
an ADALM-Pluto/ CN0551 power-
amplifier setup.
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Results

Both predistorters yielded measur-
able reductions in nonlinear distor-
tion and adjacent-channel spectral
regrowth in the physical setup. The
TDCNN achieved better results for
a storage-constrained comparison,
while the GMP required less com-
putation. Overall, neither method
showed a clear advantage. Despite
the fact that the TDCNN does seem
to be a promising alternative, future
research needs to be done for more
conclusive evidence.
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