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Abstract—The article discusses the relevance of the
development of a telemedicine complex for the rehabilitation of
athletes for the removal of various biological characteristics
and data transmission over a distance. The block diagram of
the device being developed is presented. The choice of the
FPGA component for solving the problems of digital signal
processing has been substantiated.
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I. INTRODUCTION

In modern society, taking into account the current
epidemiological  situation caused by COVID-19,
telemedicine has become widely used, both in the world and,
in particular, in Ukraine. The main purpose of using
telemedicine methods is to ensure equal access to medical
services of appropriate quality. For example, providing
medical care to a patient in cases where distance and time are
critical factors. Also, the use of telemedicine will ensure the
formation of the integrity of medical information about the
health of patients and contributes to the creation of a single
medical space. The functional purpose of the telemedicine
complex is determined in accordance with the necessary and
sufficient requirements for monitoring the patient's
condition. And for patients with chronic diseases and the
elderly, this is extremely important. Also, the telemedicine
complex can be used to monitor the condition of athletes
during training, fitness training, rehabilitation and so on.

The rehabilitation process after injuries and fractures is
long and difficult. In accordance with this, the rehabilitation
program should be specific, and a necessary aspect in the
system of complex rehabilitation of athletes is the use of
non-drug methods [1]. Based on the importance of using
such rehabilitation methods, it is advisable to develop a
device for automated control and restoration of body
reactions during rehabilitation.

Il. DESIGNING THE STRUCTURE OF A TELEMEDICINE
COMPLEX FOR THE REHABILITATION OF ATHLETES

When analyzing patent searches and products of leading
companies, it is urgent to develop a wearable device for
recording biological indicators of athletes, which are basic
for the restoration of the musculoskeletal system, with
subsequent automatic signal processing and data
transmission to various devices.

One of the variants of this device implementation “Fig.
1” may include:

1) Patient.

2) Control unit.

3) Reader.

4) Block of sensors.

5) Signal processing device.

6) Bluetooth interface or NFC interface.

7) Power supply (such as ultra-thin battery).
8) Memory block.

The device, using the sensor unit (4), reads the biological
characteristics of a person (1) with which the sensor device
comes into contact. Then it transmits the information to the
signal processing device (5), which is programmed using a
PC. After digitization, the analysis of the data obtained is
carried out. The calculation results are stored on a data
carrier (8), and during further examination are compared
with the initial results to assess the effectiveness of
therapeutic measures and adjust the treatment plan. With the
help of the wireless data transmission unit (6), the processed
biological information is transmitted to the reader (3). The
reader can display to the user and / or transmit sensor data to
a remote location for further processing. The physician may
revise the data or conduct further analysis and use the data or
information to assist in treatment. The power supply unit of
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the device (7) ensures the operability of the device and
voltage stabilization.
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Fig. 1. Block diagram of a portable telemedicine complex.

I11. SELECTION OF A DEVICE FOR SIGNAL PROCESSING

Data processing in such systems requires intensive
solution of DSP problems and a large number of channels.
When choosing a device for signal processing, it is also
worth considering a number of parameters:

e system performance;

e energy consumption;

number of components and form factor of the system;

the possibility of upgrading the system;
e economic parameters.

Building on the dynamics of healthcare to deliver
superior patient care at a lower cost, enhanced imaging,
transmission medical imaging and video data there is a
tendency to implement tasks on PLC [1].

The peculiarity of the FPGA structure is that each logical
block usually has a small number of inputs and one output.
This allows more complete use of the internal resources of
the microcircuit. At the same time, for FPGAs, the term
"maximum clock frequency" refers to the most favorable
conditions for chip tracing - all connections are made using
short circuits, connected programmable cells are located side
by side, the maximum length of accelerated transfer circuits
is limited. Unsuccessful routing reduces the allowable clock
speed accordingly, but it is very important that after the
design is completed, it remains constant [2-6].

A typical logical block is built on the basis of a ROM, in
the cells of which the truth table of the combinational circuit
is written. The performance of FPGAs on DSP tasks is the
higher, the higher the parallelism of processing is used in the
algorithm, which accordingly leads to an increase in the
amount of logic on the chip. In addition, an important
advantage of FPGA:s is their ability to provide not only high

processing speed, but also continuous processing and stable
speed [5-11].

IV. CONCLUSION

In FPGA, it is also possible to implement processors (for
example, a processor on logical cells such as MicroBlaze),
however, it is absolutely not necessary to pass the entire
stream of processed data through this processor. Moreover, it
is recommended to implement high-performance digital
processing using DSP resources operating without direct and
constant control of the processor [5]. The processor core can
perform interface organization, tuning, monitoring, loading
coefficients and other operations that are too difficult to
implement in hardware. At the same time, a single processor
core can control several hundred DSP-blocks of FPGAS,
which constantly process the incoming stream even without
the participation of the processor. The proposed option for
using, in this complex, an FPGA board can be quite
advantageous for parallel processing of different biological
signals. It seems promising to continue research in the field
of FPGA application in medical systems.
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