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• OpenAI Codex
• Tabnine
• CodeT5
• Polycoder
• Cogram
• GitHub Copilot
• DeepCode
• Kite
• TabNine
• CodeWP
• AskCodi
• Codiga
• Visual Studio IntelliCode
• PyCharm
• AIXcoder
• Ponicode
• Jedi
• Wing Pro

https://openai.com/blog/openai-codex/
https://www.tabnine.com/
https://blog.salesforceairesearch.com/codet5/?utm_source=thenewstack&utm_medium=website&utm_campaign=platform
https://github.com/VHellendoorn/Code-LMs
https://www.cogram.com/
https://copilot.github.com/
https://www.deepcode.ai/
https://www.kite.com/
https://www.tabnine.com/
http://codewp.ai/
https://www.askcodi.com/
https://www.codiga.io/
https://visualstudio.microsoft.com/services/intellicode/
https://www.jetbrains.com/pycharm/
https://www.aixcoder.com/
https://www.ponicode.com/
https://github.com/davidhalter/jedi/
https://wingware.com/wingide/editor
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Inference



• 1 Euro = 1.04 Dollars

• x = 1.04y

•

•











Workflows = tasks / actions / order of actions



Neural Network Algorithm Layers
Supervised Learning

input

Hidden layers
(algorithms)
Deep Network

Based on having learned and trained on how a cat looks

output



Neural Network –
Unsupervised Learning

input output

Something 1

Something 2

Something 3

Hidden layers (algorithms), Deep Network - Deep Learning (lots of layers)
based on things to look for, without knowing a cat/fox/lion



Neural Network Algorithm Layers
Supervised Learning

input

Hidden layers
(algorithms)
Deep Network

Based on having learned and trained on how a 
cat looks

output

“sage brush”



Neural Network –
Unsupervised Learning









Common AI Concerns

• Biases

• Hallucinations, Errors and Brand Damage

• Infusing Morality, Loss of Control

• Legal Issues (ownership of training data, etc.)

• Privacy

• Power Balance

• Availability of Data

• Environmental Concerns

• Cost, latency of LLMs, 

• Humanity





Who has time to think about AI for Land Reclamation?

We have a business to run.

According to an Accenture report, A significant portion of executives believe that 
75% of businesses risk going out of business in five years if they don't scale AI. 
(Accenture)

Only around 5% of businesses are currently using AI. (U.S. Census Bureau)



Applications to Reclamation

• Anomaly Detection

• Optimization

• Clustering

• Predictability

• Association Analysis

• Decision Making



Anomaly Detection





Curran et al. 2019. Restoration Ecology. 

Curran et al. 2020. Biodiversity.

• Sampling Breakthroughs of Reclaimed Sites
• First work to automate and optimize reclamation success sampling [and 

conservation bank monitoring for sage-grouse and other regulatory/stakeholder 
needs]

• Optimize where to sample, distance, path within various compliance  and 
monitoring criteria 

• 95% Confidence of % Vegetation Coverage & 10x faster, 40x with drone
• Removes bias, poor sampling, and inconsistencies, and optimizes phenological 

requirements
• Current limitation – human-in-the-loop photo analysis
• Seed-mix optimization with high accuracy, informed future decisions



Long-term monitoring strategies for ecological reclamation 

programs using spatially balanced rotating panel designs

• Optimized sampling across entire field. Left = well pads.  Right = pipeline
• Clustering (K-Means) by 20% of field to represent special coverage, seed mixes, 5 year location 

rotation, soil information, route optimization – creating like neighborhoods (triangles)
• Exceeds regulatory requirements, increases accuracy, saves time and money of monitoring



PureWest Example  - Field View
Left = Well Pads, Right = Pipeline – full field insights
Jasmine/Bobby – Feed Data into Further Processing 



• Similar reclamation practices 
yield different results

• The more limiting our 
environment, the less 
possible outcomes

• Coarse vegetation community 
properties may be more 
predictable than fine 
community properties

• Species traits may help 
predictability

• Reclamation practices may 
aid predictability

• Mixed results – highlights the 
need for sound monitoring 
programs

Predictability Example – Worldwide Ecology Example
One of first reclamation – grass success by aridity
Good framework to show more variables are key, more 
data is needed, clean data is needed.
Wyoming example – aridity, elevation, soil, invasive 
species, etc.



Bertuol-Garcia et al. 2023. Ecological Applications.
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Processing



Association Analysis



Association Analysis



Decision Making

• Improved seed mixes

• What to spray?

• When to spray?

• Soil amendments, etc.



Example of a dashboard from Jonah (200 sites)



Legend

• Native Vegetation

Native/Non-Native Mix

Non-Native Vegetation 

Invasive Vegetation





Thank you

mike@abnovaecology.com


