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To optimize the production efficiency and 

quality of a (bio)chemical industrial plant, 

the production needs to be monitored in 

real-time. Process variables, such as 

temperatures, pressures and flow rates, 

provide indispensable information for 

monitoring. To accurately quantify the 

relations and correlations of these 

variables, they have to be synchronized in 

time However, this is not always the case as 

they may be collected at different 

locations throughout the plant at different 

sampling times. 

In this study, we compared different 

dynamic synchronization methods for 

process variables, and identified which one 

gave the best model predicting the 

production quality from those variables. 

 

The synchronization methods exemplified in 

the above figures were tested using three 

months of production data from a 

(continuous) milk protein powder plant. The 

measurements of 32 process variables (Xn) 

were synchronized using each of the 

methods to the protein powder quality (Y). 

The subsequent dataset was used to 

generate a PLS model that predicts the 

product quality from the process variables. 

The performance of each prediction 

model, expressed as the correlation 

between predicted and reference product 

quality, were used to compare the 

synchronization methods. For window-

filtering, values at the target time points 

were interpolated by calculating a mean 

or median over a moving window of 

variable width that is placed either before 

or around the target time point. All different 

settings were studied.  

 

From the results, shown above, the 

following can be concluded: 

 The choice in synchronization method 

greatly influences the model 

performance. 

 Window-filtering gives the best models. 

 Median-filtering outperforms mean-

filtering as medians are more robust 

against outliers in the data. 

 Placement of the windows before the 

target time outperforms placement of 

the windows around the target time, as 

data collected after the target time is 

irrelevant for prediction. 

 For this plant, a window width of 168 

minutes is found optimal. 

 As the total throughput time is only 30 

minutes, this suggests that changes in 

the process can affect the product 

quality longer than expected. 

 By optimizing the synchronization, a 

prediction model with a performance 

of r=0.7 could be obtained, which is a 

conventional minimum for 

applications such as these. 

Future work will focus on optimizing the 

synchronization method per process 

variable individually.  
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