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Highlights
· Online validation of chemometric models 
· Evaluation of fluorescence spectra
· Prediction of glucose, ethanol and biomass
· Supervision of cultivation of baker’s yeast cells

1. Introduction
A big problem in chemometrics is, that small changes in process setup or equipment or just ageing of compounds might transform existing models useless [1]. Than the chemometric models must be recalibrated. The major catch is, that it is not obvious if a recalibration is necessary or not. 
2. Methods
In this contribution we will demonstrate, how machine learning can be used to check existing chemometric models for validity with new data or changing process parameters. To do so, we used an autoencoder [2] which is trained during calibration of chemometric models with the same data and the same number of hidden neurons in the code layer as the chemometric model uses principal components. The basic idea is that when new data point are presented to the chemometric model, the autoencoder error is calculated as well. If this error is significantly higher than during calibration, the used chemometric model is no longer valid and need to be recalibrated. Otherwise a recalibration is not necessary. A 2D fluorescence spectrometer, which was applied in the study, is the BioView fluorescence spectrometer. The device is equipped with 15 different filters for excitation and emission wavelengths. The measurement of one spectrum using the BioView spectrometer has 120 fluorescence intensity variables of excitation and emission wavelength combinations; scattered light is not considered here [3].
3. Results and discussion
[bookmark: _GoBack]The online validation procedure is tested during a cultivation of baker’s yeast cells [4]. Here a network with 120 input neurons different hidden layers and 120 output layers are used. The ability of such an autoencoder for a validity check of data driven models will be demonstrated with the evaluation of fluorescence spectra. The data driven models are used for the prediction of glucose, ethanol and biomass. In Figure 1 the autoencoder system used here is present. 
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Figure 1.  The autoencoder that is trained to predict the input as output. Within the encode or compression part, the number of neurons per layer progressively decreases. The bottleneck is the code layer with the least number of neurons. Within the decode or decompression part the number neurons progressively increase up to the same dimensions as the input.
4. Conclusions
The online validation of data driven models is still not satisfactorily resolved [4]. In this contribution autoencoders are used to test the validity of a data driven chemometric model for the prediction of glucose, ethanol and biomass during the cultivation of baker’s yeast cells. Although the training of the network takes time, it is very worthwhile to obtain a tool, for the online validity check of the prediction capability of the chemometric model. 
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