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MONITORING ANODE QUALITY
USING MACHINE LEARNING

Green anode density: key indicator for Aluminium Dunkerque

We have trained a machine learning model to recognize the process para-
meters that lead to lower anode density:
- 1 year of Historical Data used, data was split on 30 minutes periods.
- 41 process parameters as input (temperatures, intensi�es, …).

> Training of Gradient Boosted Decision Trees Classifier:

                     • Precision : 67 %       • Recall : 66 % 

UNDERSTANDING CAUSES OF
NON-QUALITY

[1] SHAP: Consistent Individualized Feature A�ribu�on for Tree Ensembles, Sco� M. Lundberg, Gabriel G. Erion, Su-In Lee

We also determined in the historical Data the 
process parameters appearing the most as 
causes of lower anode denisty .

Aluminium Dunkerque: needs to understand the process parameters that are related to 
lower anode density:
 
> Interpreta�on of machine learning model’s decisions

Using SHAP[1], we obtain interpreta�ons of the model’s behavior by using SHAPLEY 
values introduced in Game Theory.

> For each lower density period the SHAPLEY 
values gives the contribu�on of each process 
parameter on the predicted probability of 
being a lower density period.
 

> The explainers are shown in a dedicated 
dashboard with an online mode helping ex-
perts on which parameters to inves�gate the 
causes of decreasing quality.

REAL-TIME SLOP STATISTIC PROFILE

The Real-Time Slope Sta�s�c Profile is a methodology that u�lizes an overlapping sli-
ding data window (fixed or adap�ve size) so as to calculate the profile of linear trend in 
a �me series.

LIFE CYCLE MANAGMENT 
PLUGIN

The MONSOON pla�orm hosts a Life Cycle Management plugin, based 
on the Life Cycle Assessment (LCA) approach, a standardized methodolo-
gy for evalua�ng the environmental impacts associated with a product or 
a process throughout its en�re life cycle 

The LCA plugin allows the MONSOON pla�orm to easily compute savings 
in terms of energy and resource deple�on, as well as process environ-
mental footprint. 

Results of the plugin can be visualized by means of interac�ve dash-
boards where the trend of relevant KPIs can be monitored and explored 
for repor�ng purposes. 

With the LCA plugin, HSE managers can easily quan�fy process environ-
mental performance in a selected �me range and compare it with histo-
rian records and trends over �me. 

Thanks to the LCA plugin, all 
the benefits coming from the 
applica�on of MONSOON 
op�miza�on techniques can 
be easily communicated to 
the stakeholders and can be 
used by companies to com-
municate their efforts 
towards a sustainable and 
circular industry. 


