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Abstract: At present, since the method of measuring blood pressure with cuff cannot work in a high-pressure
environment, in order to solve the problem of measuring blood pressure in a high-pressure environment, we propose a
K-nearest neighbor continuous non-invasive blood pressure prediction model combining pulse wave conduction time and
heart rate variability. In this study, rabbits were used for the experiment. They were pressurized from normal pressure
to a depth of 1 000 m in an animal hyperbaric chamber. During this process. the electrocardiogram, pulse wave and
invasive blood pressure of the rabbits were collected. Taking a duration of 30 s as one data point, and finally using data
with a depth of 0~300 m for training and data with a depth of 300~1 000 m for prediction, the results of the mean
absolute error &+ standard deviation of the K-nearest neighbor model in predicting the systolic and diastolic blood
pressures of rabbit 1 were 2. 2£1.5 mmHg and 1. 9+t 1.4 mmHg, respectively. The results of systolic and diastolic
blood pressure for rabbit 2 were 1.7 £ 1.3 mmHg and 1. 74 1.5 mmHg, respectively. The results show that the
method proposed in this paper has achieved good results in predicting blood pressure for different individuals in a high-
pressure environment and provides ideas for blood pressure monitoring under high pressure.
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Fig. 1 Different definitions of pulse wave conduction time
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Fig. 2 Multi-physiological signal acquisition system
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Fig. 3 Experimental flow chart
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Fig. 4 Overall frame diagram of signal acquisition hardware system
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Table 1 Comparison of blood pressure results in rabbit 1
Fe R/ MAE/mmHg SD/mmHg RMSE/mmHg
X (DBP/SBP) (DBP/SBP) (DBP/SBP)
RF 2.6/3.6 1.7/2.0 3.1/4.1
KNN 1.9/2.8 1.6/2.0 2.5/3.5
DT 3.0/4.1 2.0/2.3 3.6/4.8
XG Boost 3.2/4.3 1.0/2. 4 3.8/4.9
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Table 2 Comparison of blood pressure results in rabbit 2

F A/ MAE/mmHg SD/mmHg RMSE/mmHg
8 b (DBP/SBP) (DBP/SBP) (DBP/SBP)
RF 4.5/2.8 3.2/2.7 3.3/3.9
KNN 1.7/1.7 1.5/1.3 2.2/2.2
DT 4.1/7.3 4.3/4.3 5.9/8.4
XG Boost 4.1/3.8 3.9/3.2 5.6/4.9
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