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blood glucose prediction
artiﬁcial pancreas parameter estimation
model predictive control gesture recognition

reinforcement learning

physical activity modeling
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Automated insulin dosing- artificial pancreas

Control - Algorithm
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Continuous
glucose monitor
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Gesture detection

Automatic detection vs.

‘ 1 I manual logging
— '

Need for reducing

“administrative burden”
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Gesture detection

* Detection based on accelerometer

data
1653414533.9506629 0132004762801 * Running experimental application on
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Data collected from activity trackers

result prob: 0.0021154284
result: 0
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Physical activity

» Possible parameters in models:
o HR [1/min]- Heart Rate
o PVQMX[ml/kg/min] - maximum oxygen uptake
o PAMM [%]- Percentage of Active Muscle Mass

* QOur studies:
o HRis used through EGP (Endogenous Glucose Production)
o EGP equation from Ormsbee et al.: 0 IR

EGP =~ -HR+§-
GP =7 B0 o Ry
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Model predictive control
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Model predictive control
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Positive input extension
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Reinforcement learning

Agent BG(t) § U(k-1)
U(k)
Values
s ——
BG(t)

Value network Policy network
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Reinforcement learning
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Closed-loop control
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UVa/Padova T1DM simulator

MATLAB

connect__function() g

“ MATLAB Engine API

class: Virtual PatientT1DMS

UVA /Padova Type 1 Diabetes
Metabolic Simulator

run_ simulation()

for Python

» simulate Patient()

module: UVA /PadovaAPIServer

class: Virtual PatientT1 DM S

——— > simulatePatient()

-

>
class: UvaPadovaAPIWrapper

O

Extension route for other platforms, languages
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Personalized therapy and predictions

7,

e Experimental feature on Android
and iOS devices

e \Web-based Ul for clinicians

e Collects data automatically from
Medtronic’s Carelink system
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Web-based Ul for clinicians

Szimuléacié
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Web-based Ul for clinicians
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Web-based Ul for clinicians
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Unified database
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Future projects

 Clinical study involving two hospitals: relationship between blood
glucose levels and physical activity

 Validation of control methods in UVa/Padova simulator

* Deployable cloud application
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Thank you for your attention!
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