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Craig Erikson – Imagery & Remote Sensing teamESRI has made a significant investment in Imagery and Remote Sensing capibilities including AI / ML in the last few years. From optical, to Lidar, to Oriented imagery we have invested in our capibilitiesEsri has also made a significant invetstment in the team.  The imagery and remote sensing team was just stood up 6 months ago and now consists of 12 people.Today, we would like to show you an example workflow using AI/ML to monitor change in the permain basin.We are doing this in conjuction with our good friends from Microsoft.  I’d like to ask Bill Barna from Microsoft to kick this off.Oour role is to make sure that you our customers are susessful when you workflows leverage Imagery or remote sensing.Esri Corporate Template-Dark v3.416:9 version – January 29, 2017For more templates, sample files, and icons, see https://compass.esri.com/resources/presentations/Pages/Main.aspxTo add footer text in WindowsOn the Home tab, under Insert, click Text, and then click Header and Footer.Click the Slide tab, select the Footer check box, and then type the footer text that you want.Click either Apply or Apply to All.To add footer text on a MacOn the View menu, select Header and Footer.Select the Footer check box and then type the footer text that you want.Click either Apply or Apply to All.	If footers don't appear on the slides	If footers don't appear on title slides, in the Header and Footer dialog box make sure the Don't show on title slide check box is not selected.If the footers are missing from other slides, the placeholders for these items might have been removed from specific slide layouts or the slide master. 



Frac Hits and Well Damage

https://www.spe.org/en/jpt/jpt-article-detail/?art=2819

Frac hit types
• Pressure
• Pressure and fluid
• Pressure, fluid, and proppant

Frac hit outcomes
• Increase in production
• Decrease in production
• Loss of well control

“Millions of dollars in production losses are occurring from fracture-driven well-to-well interference (frac hits) in horizontal wells 
in unconventional play reservoirs.” – Range Resources, JPT Article, In the Battle Against Frac Hits, Shale Producers Go to New Extremes

https://www.spe.org/en/jpt/jpt-article-detail/?art=4396

$220,000 paid in damages



What causes a frac hit?

• What happens within the formation
- Hydrologic changes due to pore pressure 
- Structural changes due to rock stress 
- Chemical changes due to fluid compatibility 
- Combination of the above



Fracture Drive Interference Scenarios

• Maximize hydrocarbon recovery
• Minimize cannibalization between wells

Optimize well placement

• Use publicly available data from competitors
• Predict decline curves

Edge well ROI

• Leverage satellite imagery
• AI-based fracking prediction

Frac hit warning system

https://www.spe.org/en/print-article/?art=3510



Azure Technologies

Reinforced learning
• Problem decomposition
• Rewards-based system 

Azure Computer Vision
• Cognitive service
• Pretrained model

What will be the impact?

When will it happen?



ESRI & Microsoft: Better Together

Cloud Computing GIS Infrastructure ArcGIS in Power BI



Technology Advancements allow for new  Oil Field Analytics

Satellite Imagery Cloud ComputingArcGIS
Oil Field 

Surveillance & 
Analytics Solution

Satellite Imagery

ArcGIS Imagery Management 
& Analytics System

Apps

Desktop

Artificial
Intelligence
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There are three rapidly advancing technologies that allow us to address difficult challenges in the oil field like the one Bill just described.First, there are advancements in satellite imagery.   A few years ago, the only commercially available high resolution imaging satellites in space were like the one you see here. You can see the workers in the image to get a sense of how large these systems are. These sensors are highly capable. But they are very expensive to build and launch.  This means that there were only a few on orbit at any time.  In the last few years, the industry began to move to small satellites like the one you see here from a company called Planet.  These satellites are very inexpensive to build and launch.  <>So now you can start to deploy hundreds or even thousands of these satellites at a time.The second technology is cloud computing.  It has been around for quite some time now, but the adoption is exploding.  Leveraging the Microsoft Azure cloud allows us to use computationally intensive applications such as artificial intelligence.  It also provides both hot and cold storage for massive datasets such as weekly coverage of satellite imagery.The third technology is the ArcGIS Platform.  Esri has invested heavily the last few year in our image handling capabilities.  Today it is a complete image management and analytics system. <> And now we are adding advance Artificial Intelligence  and Machine Learning capabilities.When you put it all together, we are able for the first time to offer new and advanced analytics as part of an oil field analytics solution based in imagery, the azure cloud and the ArcGIS platform.



Weekly satellite coverage of the entire basin is now possible
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As I mentioned, we now have these swarms of small sats continuously imaging the Earth.  This allows us for the first time to get frequent repeat coverage over large areas like the entire Permian basin.  This is just an example of one week of collection over the basin, but Planet is collecting and producing a mosaic of the entire basin every week.



Satellite View of the Permian basin
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Here is a more zoomed in view over the Permian basin.   For context, each one of those light brown spots is a well pad as seen by the satellite.



Identify new activity by comparing two dates of imagery

New Well Pads

New Ponds

Active Site
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If you zoom in a bit further you can see more detail.  As we compare dates of imagery you can see changes in infrastructure such as New Well Pads, New Ponds used for fracking activities and even sites that have active equipment on them which could be an indication that a new frack will occur.



Apply Artificial Intelligence and Machine Learning Models
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Using this information we can train the artificial intelligence and machine learning models.  Here we are identifying all the well pads, frack ponds and active well pads in our training area.  Once this is done, the Artificial intelligence and Machine Leaning models take over and identify the features across the entire basin.  This can be computationally  intensive so we leverage the compute capabilities of the Microsoft Azure cloud.



Oil Field Operational Dashboard – Make decisions at a glance

• Web application accessed 
through the browser

• Provides a common view 
throughout the organization

• Dynamic 
- Updates as you move your 

area of interest
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Finally, once the computations are complete, we can present the results using the operations dashboard for ArcGIS.  This is a dynamic, browser based application that is very simple to use.  When I say dynamic, I man that as you pan and scroll around the image, all the numbers and charts and graphs are updating in real time. Also, it is important to note, that this dashboard can be shared throughout the organization so people can have access to the information without being a GIS expert or Artificial Intelligence Data Scientist.



Where can I learn more?  

Imagery Analytics Kiosk at the Esri booth in exhibit hall

Thursday May 16th

9:30am - 10:30am: Imagery and Remote Sensing in ArcGIS
Grand Ballroom A – Vinay Viswambharan – Esri

3:00pm – 3:30pm: Better Land Acquisition with Faster Ground Truth
Room 320 – Deven Desai – Planet
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If you would like to learn more about Imagery Analytics, I invite you to come to the Imagery Analytics Kiosk at the Esri booth in the exhibit hall.  Also, please be sure to check out these additional sessions related to Imagery and Artificial Intelligence and Machine Learning.



Upcoming Events

• Microsoft – Esri Artificial Intelligence Hackathon
• Houston in June
• For more information contact:

- Bill Barna: Microsoft – bibar@Microsoft.com
- Craig Erikson: Esri – cerikson@esri.com
- Geoff Wade : Esri – gwade@esri.com
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Finally, we will be conducting a Artificial Intelligence hackathon in Dallas in June.  If you would like to learn more about that, please contact Bill myself or Geoff Wade who is with our oil and gas marketing team.

mailto:bibar@Microsoft.com
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