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Motivation Anomaly Detection System Dataset & Training

» Anthropogenic emissions of greenhouse Partial Diffusion Segmentation (threshold ¢t = 0.7) * Global daily dataset XCO2 dataset [2]
gases (GHGs) play a significant role in global locat 2 Segmented T * One iteration of the system per location
warming. CO2 specifically is responsible for a weeky Menomalics - Training is composed of emission free

0.8°C (0.5°C-1.2°C) historical increase [1].
* Most studies focus on the quantification of
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CO; emissions from known sources. The -0s
topic of CO2 point source detection and ] ;‘ e b
discovery remains relatively unexplored. . - -
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Figure 1: Partial diffusion process. x, is partially corrupted until a timestep A (here
A = 200) and diffused to create %,
We propose a multi-purpose CO2 emissions Inference |

Inference (n = 50)

monitoring system, ADECEES for the
detection of point sources and the study of
change in emissions. It segments high CO2
concentration zones attributable to point
sources.
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Figure 2: Anomalies detected after inference and segmentation.

Data processing Results Main Takeaways
* ADECEES can detect new Mine 1 (Bg) Mine2(Ot) Mine3(Iv) Mine4 (Hw) « Implementation of an end-to-end CO»
point sources Acc. 0.60 0.90 0.40 0.70 isgi i
Proc. 0.60 100 043 067 emissions detection system
* Performance of the system Recall 0.60 0.80 0.60 0.80
depends on location Fl-Se. 060 089 050 0.73 * The system can be applied to multiple
xigl%bul Table 1: Metrics for the detection of coal mines through emissions of COz. problems: point source detection or
.. . w monitoring of emissions’ variations
* Emissions’ variations are . N
reported by the system - |
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* Impact of emissions on
surroundings can be visualised 1"
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