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Abstract This paper is a study to develop a deep neural network (DNN) blood glucose prediction
model based on heart rate (HR) and heart rate variability (HRV) data measured by PPG-based
sensors. MLP deep learning consists of an input layer, a hidden layer, and an output layer with 11
independent variables. The learning results of the blood glucose prediction model are MAE=0.3781,
MSE=0.8518, and RMSE=0.9229, and the coefficient of determination (R®) is 0.9994. The study was
able to verify the feasibility of glycemic control using non-blood vital signs using PPG-based digital
devices. In conclusion, a standardized method of acquiring and interpreting PPG-based vital signs,
a large data set for deep learning, and a study to demonstrate the accuracy of the method may
provide convenience and an alternative method for blood glucose management in dogs.
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Fig. 1. Frequencies of the categories according to
the diagnosed disease
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Fig. 2. Light-emitting diode and photodetector
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Table 1. Age statistics of research dogs

Age Normal Disease Count
Male | Female | Male | Female

5 1 3 4 7 15
6 3 3 6 7 19
7 4 4 5 7 20
8 4 3 6 4 17
9 1 1 8 6 16
10 1 2 5 5 13

Total 14 16 34 36 100
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Table 2. PPG Sensor Specifications.

Attribute Attribute Value
Frequency 2.4GHz
Battery 3.0V Coin Cell

Bluetooth communication
Once (when measuring for

Current consumption 1 minute) approximately

0.7mA
Dimensions 30mm x 58mm x 24mm
Interface Bluetooth V5.0

Light Wavelength 560nm (green light)

Operating environment -40 ~ 85 C

weight 70g
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Table 4. Hyperparameters

Property Method
Weight Initialization normal
Activation Functions relu, linear
Optimiaziton(updater) adam
Backporpagation True
Backpropagation Method | Mini-batch, gradient descent
Mini-batch 1100
Loss Function mse
Regularization False
Number of epochs 450
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HR 104.16 + 4.42 105.32 + 5.03 <.000
HRV 9458 + 51.62 136,26 + 69.34 <.000
SDNN 21.83 + 13.22 36.92 + 16.39 <.000
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