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Automated insulin dosing - artificial pancreas
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Minimed 670G
(2016)

Minimed 780G

Tandem t:slim x2

Omnipod 5
(2022)



Gesture detection

Automatic detection vs. 
manual logging

• Need for reducing 
“administrative burden”



Gesture detection

• Detection based on accelerometer 
data

• Running experimental application on 
Android and iOS devices

• Data collected from activity trackers



Gesture detection

• Clemson all-day dataset
• 351 subjects
• Accelerometer and gyroscope 

data
• LSTM neural networks
• Training and testing:

• Non-overlapping 80%, 20% 
split  



Observational study

• Ongoing, TUKEB approved observational study
• Title: Explorative study for the analysis of the effect of physical 

activity on type 1 diabetes and for the development of diabetes 
decision support system

• Evaluation of annotated and sensory data
• Collected data:

• Pulse rate
• Intensity of physical activity
• Insulin
• Food: macronutritients
• Blood glucose level



Observational study

• Tools:
• DiabTrend smartphone 

application
• Xiaomi fitness tracker
• Medtronic CGM sensor

• Telegram Bot sends daily 
reports on the patients' data
• Easy daily follow-up



Konferencia neve, helye, évszám

Physical activity

• Possible parameters in models:
○ HR [1/min] - Heart Rate
○ PVO2

max [ml/kg/min] - maximum oxygen uptake
○ PAMM [%] - Percentage of Active Muscle Mass

• Our studies:
○ HR is used through EGP (Endogenous Glucose Production)
○ EGP equation from Ormsbee et al.:
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Model predictive control

Dynamic extension of the 
mathematical model:



Model predictive control

• Closed-loop scenario

• Controller: Model Predictive Control

• Dynamic model extension compared 

with saturation

Evaluation:



Model predictive control
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Reinforcement learning
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Reinforcement learning

 Investigated reward functions
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Reinforcement learning
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Physical activity detection

 • OHIOT1DM dataset:
• Heart rate, glucose, steps
• 5-fold cross validation

• Neural networks:
• Bidirectional LSTM
• Bidirectional GRU
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Physical activity detection
 



Köszönöm a figyelmet!

www.uni-obuda.hu


	Slide 1: Cukorbeteg döntéstámogató rendszer fejlesztése  Dr. Eigner György 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

