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This course takes place in the field of the activities of the Cepsa Foundation Chair of UPM 

during 6 days in 2020, four hours each day, according to the following timetable and schedule: 

WEEK 1 WEEK 2 WEEK 3 

November 23 and 24 December 1 and 2 December 8 and 9 
 

from 12:00 to 14:00 and from 15:00h to 17:00h 

The course will be developed in on-line mode 

	

Machine	Learning	for	Petroleum	Engineers	and	Geoscientists.		

Course	Contents.	
	

INTRODUCTION	

This 6-day course provides a comprehensive discussion of use cases and the theoretical foundations of machine 

learning and data analytics in the geosciences. As such, it will be of immense value to petrophysicists, 

geophysicists and petroleum engineers who deal with large, heterogeneous and even real-time datasets and want 

to extract actionable insights out of this data.  

 

PREREQUISITES	

There are no prerequisites. The 6-day course structure will enable everyone to follow the discussions. No 

programming experience is necessary. Since we are not building things from the ground-up, you will not be 

expected to code anything. 

 

COURSE	OBJECTIVES	

This course will cover three broad subject areas. These are: 

1. Overview of machine learning terminology and workflows. 

2. A discussion of use-cases covering a broad spectrum of disciplines in the oil and gas industry. 

3. The corresponding workflows and methods for the use-cases discussed previously. 

 

The course is very hands-on and upon completion of this course, participants will be able to apply machine 

learning workflows, interpret and analyze the outcomes and design tailor-made solutions for their specific tasks. 

Participants will also be able to compare and contrast the performance and merits of a diverse set of machine 

learning tools.   



 

PARTICIPANTS	WILL	LEARN	

1. Machine learning/data analytics terminology 

2. Machine learning workflows: 

a. Exploratory data analysis, Handling Missing Data, Handling Categorical Data  

b. Transformations: Scaling, Normalization, Dimensionality Reduction 

c. Unsupervised learning algorithms (for example: K-means Clustering, Hierarchical Clustering, 

DBSCAN, t-SNE, Self-organizing Maps)  

d. Supervised learning algorithms (for example: Multilinear Regression, K-Nearest Neighbors, 

Support Vector Machines, Random Forests, Gradient Boosting and its Variants, Neural Networks) 

e. Model Evaluation, Cross validation, Regularization, and Parameter Selection 

f. Feature selection, ranking, and elimination 

 

3. Use cases discussed in the course: 

a. Reservoir characterization workflows using core analyses, well-log and seismic data to identify 

sweet spots and to demarcate optimal locations for placement of fracture stages 

b. Seismic facies and fault prediction from 3D seismic data 

c. Time-series data analyses applied to production data for forecasting and uncertainty 

assessment.  

d. Multiphase flow pattern prediction in pipelines 

e. Predictive analytics for artificial lift performance monitoring and assessment 

f. Development of real-time drilling advisory systems  

g. Well spacing/stacking and completion design  

h. Looking ahead of the bit using surface drilling data  

4. Discussion of other recent developments and use cases in the industry. 

	

SOFTWARE	and	DATASETS	

Software: Code that is specifically designed to illustrate key learnings from the course will be provided to you 

for in-class practice. Application of various machine learning algorithms to the datasets provided in the course 

will also be performed in-class with code provided to you. All code is written in Python.  

	

Datasets: All participants will be provided with open source datasets to test various algorithms as a part of the 

learning experience.  

 

Professor	of	the	Course	

Deepak Devegowda, Ph.D. Associate Professor in the Mewbourne School of Petroleum and Geological 

Engineering, University of Oklahoma (EEUU). 
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Registration	

Registration for the course is free. Places limited by order of registration. Students interested in taking the 

course should complete the following enrolment form and send it scanned and signed to the e-mail address 

cat.empresa.minasyenergia@upm.es by Wednesday, November 18, 2020. 

_______________________________________________________________________ 

 

Please, fill out the form for your registration. When possible, choose YES or NO with a circle 

 

Machine	Learning	for	Petroleum	Engineers	and	Geoscientists	
November 23 and 24 - December 1 and 2 - December 8 and 9 

from 12:00 to 14:00 and from 15:00h to 17:00h 

Selected students will be told the platform through which the course will be taught 

Name:  

 

Surname: 

 

Contact e-mail:  

 

Are you studying at the UPM: YES / NO What degree or master’s degree are you studying? 

 

Did you study at the UPM: YES / NO What degree or master’s degree did you study? 

 

If not, where did you or are you studying? Which degree or master’s degree? 

 

Are you working? YES / NO.  In which company? 

 

Why do you want to take this course? What is your interest? 

 

 

 

 

 

 


