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Diabetes in the World

2



Insulin therapy
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Objective:

• Develop one controller

• with one set of tuning parameters

• that works for many people

(“one-size-fits-all”)
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Basal rate
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Estimated basal rate
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Microadjustments
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Bolus calculator



Optimal bolus calculator
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Bolus optimization problem

Glycemic ranges
Objective function



Optimal bolus calculator
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Suboptimal bolus calculator
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Numerical results



Simulation scenario
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• We replace parameter sets where any time constant is more 

than 1 order of magnitude smaller or larger than the mean

https://arxiv.org/abs/2202.13927
https://doi.org/10.23919/ACC53348.2022.9867234
https://arxiv.org/abs/2205.01332
https://doi.org/10.1016/j.ifacol.2023.01.037
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Worst case Mean

Results

• 1 million participants

• 52-week simulation

• Results based on last 48 weeks

(no initial guess for alpha/ICR)

• Time step size: 30 s
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Results
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Results
Histogram of minimum

CGM measurement

Total: 86245

Total: 330



Summary
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One controller with one tuning

physiological insight + PID concepts

Tested and developed

in large-scale virtual clinical trial

Computation time: 1 – 2 hours

~89% of 1 mil. satisfy average glucose, 

GMI, TAR, TIR, and TBR targets
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Thank you
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