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CPS: Synergy Image Modeling and Machine Learning Algorithms for Utility-

Scale Solar Panel Monitoring
A. Spanias (PI), P. Turaga, C. Tepedelenlioglu, R. Ayyanar, ECEE ASU. M. Banavar, Clarkson University

Challenge: Scientific Impact:
* Detect and classify solar array faults at the — [ * Developed loT Solar Energy Monitoring.
panel level PV Arrsy g W .
o , , o Pointi| Temperarere | oo an *16% Solar Power Output Improvement.
* Optimize power using topology connection A s S— Under shading)
adaptatiOn. | _,-"‘"‘. Voltage, Current, and 5)-
* Track cloud movement and predict shading L [ Cell Temperatuss * PV Array Robustness with Fault Detection.
using advanced vision methods. A - ﬂ”ﬂj * Novel ML methods can apply to other CPS.
) glzsgﬁ?hargg;(r:;eleeaq],ceimehggi\pﬁirgn?nd a | P N ~ *Vision and tracking algorithms developed.
[ Smart Neural Network and Machine Learning for : C -
e Design loT Secure Energy Monitoring system. Lﬁ ""J\ Mg B Derecrian veaming * Net Security & Authentication established.
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Solution: iE 5;;% = :‘é Broader Impact:

* Use pruned neural networks to detect oo -
and classify faults. —

* Contributes to Green Energy Efficiency
and robustness.

e Use deep neural nets to select among n:'u'ghane; ocsmnnnnnnnnnsnnssnnsand | e Contributes to environmental
four PV topologies and optimize power - - sustainability.
using shading conditions. T ’ * Application part of Workforce

* Implement shading prediction and s R Development (REU, IRES, RET).

interface with topology adaptation. Power Lines I Data Retricval Visualization  2=2=3> Control Signals === VWiseless Communication * ML for Solar Energy Education user-
friendly software developed for use in

UG and high school science classes.
* fFour provisional patents established.
* One startup company launched.

* Topology Optimization yielded 16% (max)
Improvement in power output. Award Number: 1646542

* Five different faults detected with greater Arizona State University, SensIP Center
than 90% accuracy. Pl: Andreas Spanias, spanias@asu.edu
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