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Background and Motivation:
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Background and Motivation:

Mostly Sinusoidal Shape
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Background and Motivation:

Transient Distortions
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Background and Motivation:

Phasor Representation: 

Phasor Representation: 𝑉 ∠𝑉

𝑉 ∠𝑉
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Phasor Representation:

Magnitude

Frequency

Phase Angle

DC Term
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Phasor Representation with Harmonics:

Collection of Arbitrary Frequencies
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Phasor Representation with Harmonics:

Collection of Arbitrary Frequencies

Conclusion: This formulation cannot properly represent the waveform.
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Phasor Representation with Harmonics:

𝑡  𝑣ሺ𝑡ሻEquivalent Neural Network: Time
(input)

Waveform
(Output)

Sinusoidal Activation Function

𝑎ଵ,௜ 𝑡 ൅ 𝑏ଵ,௜
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Implicit Neural Representation (INR):

𝑡  𝑣ሺ𝑡ሻTime
(input)

Waveform
(Output)

Sinusoidal Activation Function

Another Layer

Another Layer (Layer 2)
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Implicit Neural Representation (INR):

𝑡  𝑣ሺ𝑡ሻTime
(input)

Waveform
(Output)

Sinusoidal Activation Function
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Implicit Neural Representation (INR):

Conclusion: 
INR properly represents the waveform.
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More Real-World Examples:

MSE = 0.77%

MSE = 1.04%

MSE = 1.77%

MSE = 1.24%

MSE = 1.16%

MSE = 2.77%
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Representation of Synchro-Waveforms:

~ ~

~

Waveform Measurement Unit (WMU)   

𝑡

 𝑣ଶሺ𝑡ሻ

𝑣ଵሺ𝑡ሻ

𝑣ଶሺ𝑡ሻ

𝑣ଷሺ𝑡ሻ

𝑣ସሺ𝑡ሻ

 𝑣ଵሺ𝑡ሻ

 𝑣ଷሺ𝑡ሻ

 𝑣ସሺ𝑡ሻ

Synchronized Waveforms
(Output)

Shared Layers
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