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KEY IDEA: spatial and temporal sparsity

v Forced low-frequency oscillations (1-15 Hz) pose significant
threat for security and stability of bulk-power systems

OBJECTIVE
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v C-LASSO localizes sources and input parameters (amp, freq,
phase) by exploiting sparsity in space and fourier-domain

v Rigorous guarantees can be provided on the estimation
performance (scan QR code on the top-left)

v Future: load dynamics, DER-based harmonic models
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v measurements are first filtered to attenuate sensor noise and
are windowed (Hamming) to reduce spectral leakage.

v 𝜏 is a user-defined threshold parameter
v we solved C-LASSO using complex-valued coordinate descent

-input in time-domain as sum of ”unknown no. of. sinusoids"

-input in frequency-domain as sum of ”unknown no. of. sinusoids"

v Sources:
- malfunctioned

controllers/AVR
- cyclic loads

v Mitigation measures:
- quickly localize sources

and disconnect them
- inject counteracting signals

v To design a data-driven algorithm that consider system 
dynamics and oscillation characteristics (e.g, sinusoids) to
- accurately localize oscillatory sources
- estimate input parameters (amplitude, frequency, phase)


