
Extrapolation in variable RKHSs with application to the blood glucose reading

Recent progress in Diabetes technology is related to the so-called Continuous Glucose Monitoring (CGM) systems estimating the blood glucose (BG) from the electric current measured in the interstitial fluid. In accordance with the manufacture instruction a CGM should be re-calibrated several times per day, which means that each time a drop of the blood needs to be taken to measure the actual glucose and to correct the system. Even with this procedure the system is not always accurate. Therefore, the aimis to increase the CGM accuracy.

Mathematically the problem can be formulated as follows: We are given a data set, where each element is a value of unknown function paired with a point at which this value is attained. The function values may be blurred by noise, and the problem is to approximate the unknown function for the whole range of relevant values of the argument. This problem can be seen as an extrapolation, since it is not guaranteed that given data points span the required range. IOPscience::.. Insights - Extrapolation in variable RKHSs with application to the blood.

In the context of Diabetes technology, a given function value is the glucose concentration in a blood sample, and it is paired with the value of subcutaneous electric current measured at the moment when the sample is taken.

It is well-known that extrapolation is ill-posed and requires special regularization that trades off between data fitting and a complexity of a data fitter. The latter one is often measured by the norm in some Reproducing Kernel Hilbert Space (RKHS), such as a Sobolev space, for example.

Classical regularization theory restricts itself to the case when a RKHS is assumed to be a priori known. At the same time, for a wide variety of applications a choice of RKHS is not given a priori, but should be driven by data. There are very few papers discussing this issue. Even more, to the best of our knowledge, no study has been reported in which the choice of RKHS is oriented towards extrapolation.

In the paper Extrapolation in variable RKHSs with application to the blood glucose reading we propose and theoretically justify a data-driven choice of RKHS for the extrapolation. Experiments with clinical data show that the proposed choice allows essential reduction of erroneous BGestimations as compared to commercially available CGM-devices. Moreover, the proposed approach can be used for BG-prediction and is a part of the Patent Application EP 11163219.6 filed recently by Austrian Academy of Sciences and Novo Nordisk A/S (Denmark).


