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Lines of Best Fit - Monthly Dog Food Bill



Lines of Best Fit - Monthly Dog Food Bill




Lines of Best Fit - Energy vs Temperature
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Lines of Best Fit <- Sines of Best Fit

Normalized Voltage vs Time
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The (grossly over-simplified) Fourier series of a function f(t) is

2T 21T U
f(t) =ay+ a;sin ?t + a, sin ?Zt + a5 sin ?St +



Fourier Series - Definition and Forms

Consider a periodic function f(t) with period P.

The sine-cosine form is

N
f(t) = 32_0 + Z (:a,, cos (%nt) + b, sin (%nt))

n=1

The exponential form is

N
f(f)Z Z Cne;'Z:'rntla"'P

n=-—N

The amplitude-phase form is
a N 27 '
f(t) = ?0 + Zl an COS (Fnt — r_j}n)
n=

m a;, b;, ¢; real; c; complex
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Noisy Brain Example

/ Maintz, Twan. "Digital and medical image processing.” Universiteit Utrecht (2005), Lecture Notes.
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Overview of Fourier Compression

Fourier Series

Original function

f(x)

set small
coefficients
to 0

Estimated function Compressed Fourier Series
f(x)




Fourier Spectrum of Time Series

Amplitude vs Frequency

Smart Meter: 336607051
Smart Meter: 336606040
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Smart Meter 336606040
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Fourier Time Series Approximation

Normalized Voltage vs Time Error vs Number of Coefficients Kept
Smart Meter 336607051 Smart Meter 336607051
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Phase Identification Through Clustering

uced Fourier



MDS Visualization - Feeder F

June 2021 July 2021 June & July 2021 Combined







Same Transformer, Same Cluster ?
Almost for Feeder F

Transformer | 1 | 2 | 3 | Total | Transformer | 1 | 2 | 3 | Total | Transformer | 1 | 2 | 3 | Total |
1

-

FeederF | 13 | 8 | 5 | 2 FeederF | 13 | 8 | 5 | 26| FeederF | 13 | 8 | 5 | 26

The smart meter is

333333333



Transformer 1: Smart Meter 336607037

Normalized Voltage vs Time
Feeder F - Transformer 1
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Cluster 2: 8 smart meters
Cluster 1: Smart meter 336607037




MDS Visualization - Feeder D

Without compression: With compression:

June D 2021







Same Transformer, Same Cluster ?
Yes for Feeder D
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Future Work -
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