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PRELIMINARY RESULTS

e From PCA, determined 4 predictions were enough to
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ABSTRACT

e Many environmental benefits to using photovoltaic
(PV) systems

e Power output fluctuations make them difficult to
implement in power grid

e Beneficial if we can change topology in response to
predicted power output

MOTIVATION

e Be able to control power output fluctuations in
photovoltaic (PV) systems
e Use random forest regression to predict surface

albedo
e Surface albedo used to predict power ouput
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PROBLEM STATEMENT

e Predict surface albedo using the national solar
research database (NSRDB) dataset

e What are goals achieved through the work?

EXPERIMENTAL METHODS: SENSORS

e Data obtained from NSRDB dataset

e Preprocess data

e Use random forests to train the regressor

e Use hyperparameter tuning to optimize
training the data
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Output

e Use hyperparameter tuning on criterion,
max_depth, and max_features to minimize the
root mean square error

e Manual feature ranking by removing individual
features using parameters determined by
hyperparameter tuning
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make accurate predictions

e From feature ranking, determined those features to be:

precipitable water, wind direction, dew point, and wind
speed

® Lowest RMSE on test data: 0.0037

Variance RMSE Values Depending on n_components Parameter of PC

0.010

0.008 -

0.006 -

RMSE

0.004 -

0.002

0.000 -

2.5 5.0 75 10.0 12.5 15.0 17.5
0 5 10 15 20
n_components

REFERENCES

1. S.Rao, S. Katoch, V. Narayanaswamy, G. Muniraju, C. Tepedelenlioglu, A. Spanias, P. Turaga, R. Ayyanar, and D. Srinivasan,
“Machine Learning for Solar Array Monitoring, Optimization, and Control,” Synthesis Lectures on Power Electronics, vol. 7, no. 1, pp.
1-91, 2020.

B. Marion, “Albedo Data Sets for Bifacial PV Systems,” 2020 47th IEEE Photovoltaic Specialists Conference (PVSC), 2020.

C. T. Clack, “Modeling Solar Irradiance and Solar PV Power Output to Create a Resource Assessment Using Linear Multiple
Multivariate Regression,” Journal of Applied Meteorology and Climatology, vol. 56, no. 1, pp. 109-125, 2017.

Y. Kotak, M.S. Gul, T. Muneer, and S.M. Ivanova, " Investigating the Impact of Ground Albedo on the Performance of PV Systems,"
CIBSE, Technical Symposium. London, UK 16-17, April 2015.

M. Blondel, M. Brucher, L. Buitinck, D. Cournapeau, N. Dawe, S. Du, V. Dubourg, E. Duchesnay, A. Fabisch, V. Fritsch, S. Ghosh,
A. S. Gollonet, C. Gorgolewski, J. Grobler, B. Holt, A. Joly, T. R. Jones, K. Kastner, M. Kumar, R. Layton, W. Li, P. Losi, G. Louppe,
V. Michel, J. Millman, A. Passos, F. Pedregosa, P. Prettenhofer, V. Rajagopalan, J. Schreiber, J. Vanderplas, D. Warde-Farley, and R.
Weiss, “Scikit-learn: Machine Learning in {P}ython,” Journal of Machine Learning Research, vol. 12, pp. 2825-2830, 2011.

ACKNOWLEDGEMENT

This work Is partly sponsored by NSF REU Grant
1854273 and ASU SenSIP Center

A

This material is based upon work supported by the National
Science Foundation under Grant No. CNS 1659871 REU Site:
Sensors, Signal and Information Processing Devices and
Algorithms.




