
Real-time anomaly detection in the steel industry using Python 
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 Predictive maintenance uses condition monitoring equipment (e.g. sensors) in order to track 
the performance of equipment, to detect abnormal behaviour, to predict future failures and to 
support decision making about proactive actions.   
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80% of all available data are uncertain 
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Machine learning requires feature extraction 

Extract time-domain features Implement Bayesian Online 
Changepoint Detection 

Facts 

Method of the case study 
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 A rolling feature extraction algorithm on the sensor data set creates another 
time-series data set including the feature values (instead of the raw data). 
 

 Rolling window: 
 

 

 

 
 Kurtosis in Python: 
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Longer rolling window sizes tend to 
yield smoother estimates. 
 
Shorter rolling window sizes are 
more computationally efficient. 



7 https://arxiv.org/abs/0710.3742  http://gregorygundersen.com/blog/2019/08/13/bocd/ 
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The most common 
case in manufacturing 
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Datasets with sensor measurements during the whole 
lifetime of the equipment, i.e. from installation until a 
failure mode or time-based replacement. 
  
1. Bayesian Online Changepoint Detection on raw 

sensor data 
 
 

2. Bayesian Online Changepoint Detection on the 
Kurtosis feature 
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Bayesian Online Changepoint Detection on raw sensor data Bayesian Online Changepoint Detection on the Kurtosis feature 
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Changepoint 
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Import the required Python libraries 

Define the function of Bayesian Online 
Changepoint Detection. 
 
It takes as input a list with numbers (d). 

1 

2 
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3 

4 

5 

Read the sensor data from the csv file 

Plot the raw sensor data. 

Apply the Bayesian Online 
Changepoint Detection function 
(changepoint) and plot the results. 
 
The input is the raw sensor 
measurements (measurements). 
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Alert at time: 385 
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Import the required Python libraries 

Define the function of Bayesian Online 
Changepoint Detection. 
 
It takes as input a list with numbers (d). 

1 

2 
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3 
Read the sensor data from the csv file 

Plot the raw sensor data. 
4 

5 Define the window size of the rolling 
kurtosis (window). 
 
Derive kurtosis dataset. 
 
Remove the null values. 
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6 Apply the Bayesian Online 
Changepoint Detection function 
(changepoint) and plot the results. 
 
The input is the kurtosis data (k). 

Plot the kurtosis data. 
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Estimate the time of changepoint. 
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 Execute test cases 1 & 2 for different datasets (i.e. corresponding to 
different failure modes) 
 
 
 
 
 
 
 

 For each dataset, execute test case 2 for different kurtosis windows 
 
 
 
 
 
 
 
 

 Compare and discuss the results 
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