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Abstract:

The wireless body area network (WBAN) is one of the applications of the
Internet of things (loT) for healthcare, which monitors human physiological
parameters. In this paper, a two-objective optimization problem is designed
to maximize the sum-throughput and wireless transferred energy
simultaneously. The designed one-tier network includes body surface
sensors, an implantable sensor, and one coordinator. All of these sensors
can harvest energy from the body and radio frequency (RF) signals. A
temperature constraint is considered for the implanted sensor due to the
sensitivity of internal tissues. Each sensor transmits physiological data to
the coordinator in the uplink according to the scheduled time slots obtained
by solving the optimization problem. At the beginning of each frame in the
downlink, the coordinator transmits a pilot signal to transfer wireless
energy and for channel estimation at the sensors. We have used a Recurrent
Neural Network (RNN) architecture to predict one time step ahead of the
channel. Then by interpolation, the channel gains of all time slots of a
frame are estimated and the time scheduling of the sensor access to the
channel is improved. The simulation results show that the objective
function and time scheduling are improved by the proposed algorithms.
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