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Abstract

In a wireless sensor network (WSN), due to various factors such as limited power, sensor transferability,
hardware failure and network problems such as packet collisions, unreliable connection and unexpected
damage, the amount sensed to the header or base station is not arrives. Therefore, data loss is very
common in wireless sensor networks. Loss of measured data greatly reduces WBAN accuracy. Because
WBAN deals with the vital signs of the human body, network reliability is very important. To solve this
problem, missing data must be estimated. Many methods are used to reconstruct lost sensor data based
on temporal correlation, spatial correlation, interpolation method, or sparse theory. Due to the
characteristics of vital signs data, they can be considered as a series of sequential information. So far,
various methods have been developed to estimate missing data in time series data in different fields.
These methods can be divided into two categories: statistical methods and machine learning-based
methods. In order to predict missing values, a missing data estimation model based on LSTM recurrent
neural network whose network weights are optimized by particle swarm algorithm (PSO) is presented in
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this paper. In this paper, we use the MIMIC-I11 Waveform database to test the algorithm and determine
the algorithm parameters. However, due to the large volume of data and the difficulty of testing the
algorithm on all data, we suffice to test 500 patients with this data, whose vital signs included heart rate,
respiration, blood oxygen, and so on. After data preprocessing, network training, predicting lost values
and calculating error values, it is observed that the proposed technique of sgdm-LSTM By combining
the PSO algorithm is a suitable method for estimating lost values. In addition, experimental results show
that the mean square root error of the estimated value is lower than other methods. This value is 1.5898

with the best LSTM network hyperparameters.

Keywords: WBAN, Deep Learning, Artificial Neural Network, Missing Data, Estimation.
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(Table-2): The effect of increasing c; in PSO
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(Figure-3): Chart of The effect of increasing ¢, in PSO
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