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“Just as electricity transformed almost 
everything 100 years ago, today I actually have 

a hard time thinking of an industry that I don’t 
think artificial intelligence will transform in 

the next several years.”

— Andrew NG
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Examples of energy consumption and price 
forecasting (plus other things)



JEJU ISLAND is used as a test 
lab

REPLACE non-renewable 
energy by renewable energy by 

2030

FORECAST energy consumption 
(MW) from all sources

MACHINE LEARNING-BASED APPROACH TO PREDICT ENERGY 
CONSUMPTION OF RENEWABLE AND NONRENEWABLE POWER 
SOURCES by Khan, P.W.; Byun, Y.-C.; Lee, S.-J.; Kang, D.-H.; Kang, J.-Y.; Park, H.-S, 2020



Against other models

Hybrid model

COMPARE

ENERGY MW
Total consumption 
(renewable + non-
renewable)

MODEL



FORECASTING



CAUSAL RELATIONSHIP 
among solar and wind energy 
production, coal consumption, 

economic growth, and CO2
emissions

USA, CHINA, AND INDIA are 
studied in this paper

COUNTRIES with the larger 
investments on renewable 

energy, but also the highest CO2
emissions.

A MACHINE LEARNING APPROACH ON THE RELATIONSHIP AMONG 
SOLAR AND WIND ENERGY PRODUCTION, COAL CONSUMPTION, GDP, 
AND CO2 EMISSIONS by Magazzino, C.; Mele, M.; Schneider, N., 2021

Markov Blanket



Relationships found on the paper:

1. There is apparent unilateral causality between GDP and CO2 emissions. Higher GDP causes higher 
CO2 emissions, but the opposite is not true (do you agree with that information?).

2. Bi-directional causality between GDP and coal consumption.

3. No apparent cause effect of wind and solar energies with CO2 emissions. Only India showed some 
correlation, but due to equipment construction and drying peat bogs.

4. Strong causal effect of coal consumption with CO2 emissions.

5. Possibility to forecast CO2 emissions.

DISCUSSION



CRUDE OIL FORECAST is a 
complex task that involves supply 

and demand variables, as well 
unpredictable factors

CRUDE OIL NEWS column from 
Investing.com

FORECAST brent crude oil price

TEXT-BASED CRUDE OIL PRICE FORECASTING: A DEEP LEARNING APPROACH 
by Li, X.; Shang, W.; Wang, S., 2019



METHODOLOGY



• Khan, P.W.; Byun, Y.-C.; Lee, S.-J.; Kang, D.-H.; Kang, J.-Y.; Park, H.-S. Machine Learning-based Approach 
To Predict Energy Consumption Of Renewable And Nonrenewable Power Sources. Energies, 2020, 13, 
4870. https://doi.org/10.3390/en13184870

• Magazzino, C.; Mele, M.; Schneider, N. A Machine Learning Approach On The Relationship Among Solar 
And Wind Energy Production, Coal Consumption, GDP, And CO2 Emissions. Renewable Energy, 2021, 167, 
99-167. https://doi.org/10.1016/j.renene.2020.11.050

• Li, X.; Shang, W.; Wang, S. Text-based Crude Oil Price Forecasting: A Deep Learning Approach. 
International Journal of Forecasting, 2019, 4, 1548-1560. https://doi.org/10.1016/j.ijforecast.2018.07.006
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Using GR and resistivity (triple 
combo)

FAULT DETECTIONWELL LOG CORRELATION

On 2D seismic data

MACHINE LEARNING METHODS IN GEOSCIENCE by Maniar, H.; Ryali, S.; Kulkarni, 
M. S.; Abubakar, A., 2018

Source

https://www.researchgate.net/publication/337335508_Variability_of_Geologic_Properties_of_Shale_Gas_and_Tight_Oil_Plays




SEMBLANCE auto-picking

UNSUPERVISED learning using 
k-nearest neighbors

CLUSTER centroid is used as 
the picking point

MACHINE LEARNING ASSISTED VELOCITY AUTO-PICKING by Kenneth Smith, 2017





Using existing production 
history

NEW WELLEXISTING WELL

Using historical production from 
nearby wells with similar 

geology

DATA DRIVEN PRODUCTION FORECASTING USING MACHINE LEARNING 
by Q.; Banerjee, R.; Gupta, S.; Li, J.; Zhou, W.; Jeyachandra, B., 2018



FORECASTING FOR EXISTING WELLS



FORECASTING FOR NEW WELLS





RESPONSE SURFACE MODEL
(RSM) is a quadratic fit of the 

data

LEAST SQUARE SUPPORT 
VECTOR MACHINE (LSSVM) 

solves a linear system

ARTIFICIAL NEURAL 
NETWORKS (ANN) is used with 

14 hidden layers

APPLICATION OF ARTIFICIAL INTELLIGENCE TO FORECAST 
HYDROCARBON PRODUCTION FROM SHALES by Panja, P; Velasco, R.; Pathak, M.; 
Deo, M., 2018



METHODOLOGY

Particle Swarm Optimization



FORECASTING



POROSITY predicted from 
seismic data

SPECTRAL decomposition

HIGHER correlation then 
conventional methods

POROSITY PREDICTION USING MACHINE LEARNING by Jiang, L.; Castagna, J. P.; 
Russell, B., 2020



SYNTHETIC FIELD DATA

SVR RF MLP
SVR RF MLP



• Maniar, H.; Ryali, S.; Kulkarni, M. S.; Abubakar, A. Machine Learning Methods In Geoscience. SEG 
Technical Program Expanded Abstracts, 2018, 4638-4642. 10.1190/segam2018-2997218.1

• Smith, K. Machine Learning Assisted Velocity Autopicking. SEG Technical Program Expanded Abstracts, 
2017, 5686-5690. 10.1190/segam2017-17684719.1

• Cao, Q.; Banerjee, R.; Gupta, S.; Li, J.; Zhou, W.; Jeyachandra, B. Data Driven Production Forecasting 
Using Machine Learning. SPE Argentina Exploration and Production of Unconventional Resources 
Symposium, Buenos Aires, Argentina, June 2016. https://doi.org/10.2118/180984-MS

• Panja, P; Velasco, R.; Pathak, M.; Deo, M. Application Of Artificial Intelligence To Forecast Hydrocarbon 
Production From Shales. Petroleum, 2018, 4, 75-89. https://doi.org/10.1016/j.petlm.2017.11.003

• Jiang, L.; Castagna, J. P.; Russell, B. Porosity Prediction Using Machine Learning. SEG Technical Program 
Expanded Abstracts, 2020, 3862-3866. 10.1190/segam2020-w13-04.1
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WIND energy needs efficiency 
study prior installation

FORECAST wind power from 
historical data

MODELS showed to be 
independent of location

WIND POWER FORECASTING BASED ON DAILY WIND SPEED DATA USING 
MACHINE LEARNING ALGORITHMS by Demolli, H.; Dokuz, A. S.; Ecemis, A.; Gokcek, M., 
2019





PHOTOVOLTAIC (PV) potential 
on rooftops in Switzerland using 

SVM and GIS

RESULTS show that 81% of 
rooftops (328 km2) could be used 

for solar energy

TOTAL energy generated could 
be of around 17.86 TW h, or 28% 

of energy consumption in 2015

QUANTIFYING ROOFTOP PHOTOVOLTAIC SOLAR ENERGY POTENTIAL: A 
MACHINE LEARNING APPROACH by Assouline, D.; Mohajeri, N.; Scartezzini, J. L., 2017







KINNECT ENERGY is converted 
to electric energy from wind-

generated waves with the Wave 
Energy Converter (WEC)

MEASURING 2 important 
parameters: wave height (Hm0) 

and wave energy flux (P)

FEATURE SELECTION with 
GGA and predictions with ELM

SIGNIFICANT WAVE HEIGHT AND ENERGY FLUX PREDICTION FOR 
MARINE ENERGY APPLICATIONS: A GROUPING GENETIC ALGORITHM –
EXTREME LEARNING MACHINE APPROACH by Cornejo-Bueno, L.; Nieto-Borge, J. C.; 
García-Díaz, P.; Rodríguez, G.; Salcedo-Sanz, S., 2016

https://erdem.pl/2020/05/introduction-to-extreme-learning-machines


ELM

SVR

ELM

SVR



• Demolli, H.; Dokuz, A. S.; Ecemis, A.; Gokcek, M. Wind Power Forecasting Based On Daily Wind Speed 
Data Using Machine Learning Algorithms. Energy Conversion and Management, 2019, 198. 
https://doi.org/10.1016/j.enconman.2019.111823

• Assouline, D.; Mohajeri, N.; Scartezzini, J. L. Quantifying Rooftop Photovoltaic Solar Energy Potential: A 
Machine Learning Approach. Solar Energy, 2017, 141, 278-296. 
https://doi.org/10.1016/j.solener.2016.11.045

• Cornejo-Bueno, L.; Nieto-Borge, J. C.; García-Díaz, P.; Rodríguez, G.; Salcedo-Sanz, S. Significant Wave 
Height And Energy Flux Prediction For Marine Energy Applications: A Grouping Genetic Algorithm – Extreme 
Learning Machine Approach. Renewable Energy, 2016, 97, 380-389. 
https://doi.org/10.1016/j.renene.2016.05.094
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What expect for this year



Focus in Python

“Reproduce” the methodology of a 
paper (hands-on)

Still bi-weekly

PLANS FOR 2021

CODES and all the material will 
be available at the CREWES

website (1-2 days after the lab)

https://www.crewes.org/ResearchLinks/DataScience/


Thank you!


