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A fast, reliable and scalable solution for independent, data-driven origin verification
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How Does xTrace Work?
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A real-time alerting system using XRF data to classify and monitor material feed

XRF assay1 Material 
Signature2

Cloud &
Database

Machine 
learning

Verdict 
condition

Escalation

1. Measurements performed on milled (homogenized) material or Doré bars

2. XRF spectra directly exported to our software (direct API to hardware)

~ 1 minute



Evaluation

Knowing the material’s grade, 

value and composition along 

the production chain allows for 

fast payouts and efficiency.

Toxicity

High levels of Arsenic or Lead 

are poisonous and pose a 

health risk. Equally, any 

presence of Mercury is a risk.

Traceability

Verifying material type and 

origin are key to productive and 

legal relationships with mines, 

especially ASGM’s.

Penalties

High level of Arsenic, Copper or 

Lead may result in penalties by 

the refineries. Good material 

mixtures improve financials.
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The Value of Information
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Image: xTrace setup in client laboratory
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Benchmarked Performance

For Origin Verification

These numbers are aXedras’ best estimations for performance under real-life conditions. All numbers are averaged statistics across our clients.

Rate of correctly validating correct origins

(True Positive Rate)

Rate of correctly alerting in case of fraud

(True Negative Rate, estimation)

Tested on no° samples

90.7%

94.4%

90.7%

94.4%

42’610

97.4%

96.4%

29'872

94.0%

93.1%

11’551

Rock face Milled ore Pre-melt Doré Post-melt Doré

Used as data 
validator for 

audit-purposes

xTrace for CPPs xTrace for refineries
See next page for details to metrics
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Celebrating 25 Years of Conservation Impact

Sept 2026

Satellite-based,

near real-time monitoring 

of illegal gold mining

across the Amazon 



Satellite-based 
near-real-time monitoring system

Objective: 
link technology with action 
across the Amazon.



Combines 3 types of tech:

Automated alerts (GFW, AMW)

High-res satellite imagery (Planet)

Very high-res imagery (Skysat tasking)



Launched 2015

249 reports (and counting)



Ecuador

Peru

Brazil

Colombia
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Digital Tools Evolution
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Digital Tools Evolution
2022 -2026
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Detecting Artisanal Mining 
at Scale with AI

Amazon Mining Watch & 
Earth Index



Mission Driven 
US Non-profit

Data, science and 

people for the planet



Projects
And

Partners

Supported By:







An illegal mine surrounds Yanomami Indigenous huts in Yanomami Indigenous land, 
Brazil, January 10, 2024. REUTERS/Ueslei Marcelino



Mission Driven US Non-profit

From Manual Interpretation to AI Modelling



Sentinel-2, Annual from 2018, Quarterly Prior 2 years 20K+ training labels

Convolutional Neural Network Detections



Mission Driven US Non-profit



Mission Driven US Non-profit

Processing
● Annual from 2018, Quarterly prior 2 years
● Mining Area Estimates (Patches->Pixels)
● Aggregation by Administration, Protected, 

Indigenous Areas
● Economic cost by Conservation Strategy Fund
● Presumption of Illegality







Mission Driven US Non-profit



Mission Driven US Non-profit



Mission Driven US Non-profit

Code and Data

https://amazonminingwatch.org/en/data-code-and-
methods



How can we enable anyone 
to create their own 
Amazon Mining Watch?



We were 
making lots of 
models 

(this squiggle was really time-consuming)



Cumulative number of Earth 
Observation satellites launched to orbit

Union of concerned scientists





Self-supervised pre-training

Text (e.g. GPT) Remote sensing (e.g. Alpha 
Earth)

Ben Stollnitz Reed et al, 2023



Earth Genome’s Role
Earth Index

Scale of data ML models Developer Ecosystem Applications



Power of
Earth Index

Time to Impact

THE PLOTLINE
(Chicken Feedlots

and Methane)









https://earthindex.ai/

● Global Coverage

● Change Detection & Monitoring

● AI Report Automations

● Auto Label Generation







Mission Driven US Non-profit

Challenges to Africa Mining Watch
● Across the entire continent
● Many minerals
● Many landscapes
● Uncoordinated response
● Unclear legal environment
● Strong financial flows



Mission Driven US Non-profit







Successful closure of the huge Kila mine in Gashaka Gumti NP

African Coalition Against Land Degradation and 
Environmental Pollution from Illegal Artisanal and Small-
Scale Mining



What can we build together?
What monitoring and investigative remote sensing workflows 

can be made more consistent and efficient?
What problems can we identify to test out the approach?



earthgenome.org
mikel@earthgenome.org

Detecting Artisanal Mining 
at Scale with AI

Amazon Mining Watch & 
Earth Index
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