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DEVELOPMENT OF A HARDWARE ARCHITECTURE FOR AN UPPER-
LIMB BIONIC PROSTHESIS CONTROL SYSTEM FOR MILITARY AND
CIVILIAN REHABILITATION APPLICATIONS

Abstract. This paper presents the development of a hardware architecture for
a control system of an upper-limb bionic prosthesis based on surface
electromyography (EMG). The proposed system is intended for acquisition,
amplification, filtering, and digitization of bioelectrical signals generated by
skeletal muscles to provide reliable input data for prosthetic control algorithms.
The designed hardware architecture includes an instrumentation amplifier for
acquiring low-amplitude EMG signals, an active common-mode interference
suppression circuit to reduce external noise, an active band-pass filter with a
passband of 60-500 Hz to isolate the informative frequency range of the EMG
signal, an adjustable gain stage, and a high-resolution sigma—delta analog-to-digital
converter (ADC) for signal digitization.

The relevance of the proposed solution is driven by the increasing need for
advanced prosthetic and rehabilitation technologies for civilian patients and
military personnel with upper-limb amputations resulting from trauma and combat-
related injuries. The developed hardware architecture provides a reliable platform
for biosignal acquisition and processing in rehabilitation-oriented prosthetic
systems, supporting restoration of motor functions and improvement of functional
independence.

To evaluate the performance of the proposed architecture, circuit modeling
was performed in the Multisim simulation environment. Real EMG recordings
obtained from the PhysioNet biomedical signal database were used as input
signals. In addition, synthetic disturbances, including 50 Hz power-line
interference and low-frequency respiratory artifacts, were introduced to simulate
realistic operating conditions. The simulation results demonstrated effective
suppression of undesirable harmonics while preserving informative spectral
components of the EMG signal.

A component-level analysis was conducted considering parameters such as
input impedance, noise characteristics, power consumption, and physical
dimensions. The developed architecture is characterized by modularity, adjustable
amplification capability, energy efficiency, and scalability for multi-channel
implementations.
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The proposed solution can be applied in development of autonomous upper-
limb bionic prostheses for medical rehabilitation of civilian patients and military
personnel and can serve as a hardware platform for integration of intelligent
control algorithms in advanced prosthetic systems.

Keywords: surface electromyography (EMG), bionic prosthesis, hardware
architecture, medical rehabilitation, military medicine, rehabilitation technologies,
upper-limb prosthetics, interference suppression, sigma—delta analog-to-digital
converter.

Introduction.

The restoration of lost upper limb functions remains one of the major
challenges in modern biomedical engineering and rehabilitation technology. Bionic
prostheses controlled by bioelectrical muscle signals significantly improve the
level of social adaptation and quality of life of patients after limb amputation [1-7],
[10], [11].

Surface electromyography (EMG), which reflects the bioelectrical activity of
muscle fibers, is considered one of the most informative sources of control signals
for such systems [7]. The amplitude of EMG signals typically ranges from several
to hundreds of microvolts [8], which imposes strict requirements on the hardware
design of the signal acquisition system. The main technical challenges include a
low signal-to-noise ratio, the presence of industrial power-line interference,
baseline drift, and motion artifacts that may significantly distort the recorded signal
[9-11].

The aim of this study is to design and experimentally validate the hardware
architecture of a control system for an upper-limb bionic prosthesis capable of
ensuring stable acquisition and preprocessing of EMG signals for subsequent
control of the prosthetic actuator.

This research also contributes to the achievement of the United Nations
Sustainable Development Goals (SDGs):

1) SDG 3 — ensuring healthy lives and promoting well-being for people of all
ages through the development of accessible and effective rehabilitation
technologies.

2) SDG 10 — reducing inequality within and among countries by developing
affordable bionic prosthetic solutions that can be implemented in resource-limited
environments.

Materials and Methods.

The hardware architecture of the control system for an upper-limb bionic
prosthesis was developed using a systems engineering approach. Biopotential
acquisition was performed using silver—silver chloride electrodes. The recorded
signal was applied to an instrumentation amplifier (AD623 or INA114), providing
high input impedance and effective common-mode rejection. The amplified signal
was then processed by a second-order active band-pass filter with a passband of
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60-500 Hz, followed by an adjustable gain stage with a gain range of 2-202x.
Signal digitization was carried out using a 24-bit medical-grade sigma—delta
analog-to-digital converter (ADC).

Circuit-level modeling and verification were performed in the Multisim
simulation environment. AC Sweep and Transient Analysis were used to evaluate
the gain characteristics, filter bandwidth, and the effectiveness of interference
suppression.

Real EMG signals obtained from the PhysioNet biomedical signal database,
including recordings with myopathy characteristics, were used as reference input
data. In addition, synthetic disturbances were introduced to simulate realistic
operating conditions, including 50 Hz power-line harmonic and low-frequency
artifacts in the range of 0.5-3 Hz.

The analysis included the evaluation of the amplitude—frequency response,
signal-to-noise ratio, and verification of the stable operation of the LM317 voltage
regulator used in the power supply stage. A comparative analysis of the selected
electronic components was conducted considering parameters such as input
Impedance, noise characteristics, power consumption, cost, and physical
dimensions.

An analysis of existing commercial prosthetic systems, including bebionic
(Ottobock), revealed limitations associated with closed hardware architectures and
highlighted the need for the development of a scalable modular platform. The
applied methodological approach ensures compliance with international standards
for EMG signal acquisition and enables further scaling of the system to multi-
channel configurations.

Results.

Modern commercial prosthetic systems, such as bebionic, developed by
Ottobock, employ highly integrated electronic modules with a closed hardware
architecture. Despite their high functionality, such solutions are characterized by
high cost and limited possibilities for modification and customization.

In this regard, an important task is the development of a proprietary hardware
architecture for a control system of a bionic prosthesis aimed at:

- stable acquisition of low-amplitude EMG signals;

- effective suppression of common-mode and industrial interference;

- adjustable signal amplification;

- high-precision analog-to-digital conversion;

- energy efficiency and autonomous operation;

the possibility of multi-channel scalability.

Wlthm the framework of this study, a hardware architecture of a control
system for an upper-limb bionic prosthesis based on surface electromyography was
developed.

Development of the Functional Diagram.

During the development of the hardware part of the control system for a
bionic hand prosthesis, a functional diagram of biosignal processing was designed.



The functional diagram reflects the main stages of signal conversion, filtering, and
amplification of signals received from the sensors (Fig. 1).

The functional diagram of the system includes the following groups:

- preamplification stage;

- filtering stage;

- amplification stage;

—  protection stage;

- control stage;

- actuation stage;

- power supply stage.
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Figure 1 - Functional diagram of the bionic hand prosthesis

Biopotential acquisition is performed using silver—silver chloride electrodes.
The signal is applied to an instrumentation amplifier that provides high input
impedance and effective common-mode rejection [3-4].

The signal then passes through an active band-pass filter that limits the
frequency range to 60-500 Hz [8]. After filtering, additional adjustable
amplification is performed. Signal digitization is carried out by a dedicated analog-
to-digital converter chip, after which the digital data are transmitted to a
microcontroller for processing and for generating a control signal for the actuator
(Figure 2) [2].

The system power supply is implemented using linear voltage regulators and
an auxiliary inverting converter to generate the negative supply voltage.

Selection of Electronic Components.

The AD623 and INA114 models were considered. The key selection
parameters included input impedance, bias current, power consumption, and cost
(Table 1) [3], [4].
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Table 1 - Characteristics of instrumentation amplifiers

Parameters AD623ARZ- | AD623ARMZ- INA114AU
R7 REEL7
Manufacturer Analog Devices Texas
Instruments
Package SOIC-8 MSOP-8 SOIC-16
Input impedance, GQ 0.1 0.1 10
Input bias current, nA 17 17 2
Input offset voltage, 25 200 50
uv
Output current, mA 5 1 30
Quiescent current, mA 0.375 0.375 3
Price, KZT 2610 3200 21300

During the experiments, both microcircuits were used. The instrumentation
amplifier provides an initial gain of approximately 10, which prevents saturation of
the subsequent stages.

For the implementation of the filter and the final amplification stage, an
operational amplifier with a wide bandwidth and low noise level was used. The
selection was based on the analysis of frequency response, output current, and
operational stability under dual power supply conditions.

Two sigma—delta ADC options were considered: a single-channel and a multi-
channel version. Both devices provide a 24-bit resolution [5].

The multi-channel solution ensures system scalability but has greater
connection complexity. Both variants were experimentally tested to evaluate their
suitability for use in scalable systems.

A stepper motor and a servo drive were considered as actuator mechanisms.

The servo drive was selected due to its compact size, ease of control, and the
absence of a need for an external driver. This made it possible to reduce the
dimensions of the control board.

Electrical Circuit Calculations.

The gain of the instrumentation amplifier is determined by the following
expression:

1000

G=1+

o 1)

To obtain a gain of 10, a resistor with the corresponding value was selected
from the E96 series.

The band-pass filter defines the operating frequency range of 60-500 Hz. The
lower cutoff frequency suppresses baseline drift and physiological low-frequency
interference, while the upper cutoff frequency limits the influence of high-
frequency noise [1], [2], [8], [9].

The cutoff frequencies are determined by the following expression:
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Simulation results showed that the actual passband ranges from 61 to 485 Hz,
which corresponds to the calculated design requirements (Figure 2) [2].
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Figure 2 - Band-pass filter circuit diagram

The final amplifier is implemented as a scaling inverting amplifier with an
adjustable gain factor (Figure 3).

K =1+ 2z*Rvar 3)

R,

The gain range is 2-202, which enables the system to be adapted to the
individual characteristics of the user.

Ko K3

@mt_;'
Ur

[bx R

+ a —ﬁ._@
+_
[gx L7 _{igm U%w

Figure 3 - Final amplifier circuit diagram

To improve noise immunity, an active common-mode interference
suppression circuit was implemented (Figure 4). The operating principle is based
on the inversion of the common component of the signal and its feedback through
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the reference electrode, which corresponds to the principle of active common-
mode interference suppression [9].
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Figure 4 Common-mode interference suppression circuit

To generate a 3.3 V output from a 5 V supply, a linear voltage regulator was
used (Figure 5). The resistor values were calculated using the standard formula:

Vour = 1,25(1+22) 4)

1

Simulation confirmed the correctness of the selected component values.
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Figure 5 - LM317 voltage regulator circuit diagram

Simulation in the Multisim Environment.
For the experimental verification of the operability of the developed circuit,
the Multisim circuit simulation environment was used. The software package has



an extensive component library, supports various types of analysis (AC Sweep and
Transient Analysis), and allows the use of custom signal waveforms.

A digitized electromyogram from the PhysioNet database [6], containing
signs of myopathy, was used as a reference biosignal. Myopathy is characterized
by reduced muscle strength and changes in the structure of the electromyographic
signal, which makes it possible to evaluate the robustness of the developed system
when working with real clinical data [7].

One of the main problems in the registration of biopotentials is the influence
of industrial power-line interference at a frequency of 50 Hz, the amplitude of
which may significantly exceed the amplitude of the useful signal. To reduce the
impact of this interference, frequency-selective circuits were integrated into the
structure of the electromyographic sensor to suppress unwanted harmonics while
allowing the useful signal frequency range to pass [2].

In the electrical circuit calculation section, an active band-pass filter with a
designed passband of 60-500 Hz was synthesized. To verify the correctness of the
calculations, the amplitude—frequency response (AFR) was simulated using the AC
Sweep analysis tool.

The analysis of the ratio of the output signal to the input signal showed that
the actual passband ranges from 61 to 485 Hz, which corresponds to the specified
design requirements (Figure 6). The lower cutoff frequency suppresses low-
frequency baseline drift, while the upper cutoff frequency limits high-frequency
noise [1].

AC Sweep

(172.1869, 141.5085m)

120m]

(60.9809, 100.0000m) (485.9172, 100.0000m)

Frequency (Hz)

Figure 6 - Amplitude—frequency response of the band-pass filter

To increase the steepness of the amplitude response, a modified circuit with
an additional reactive element was implemented, resulting in a second-order filter
(Figure7). Simulation showed that the slope increased to —40 dB per decade, which
corresponds to the theoretical characteristics of a second-order filter and improves
the suppression of power-line interference (Figure 8) [2].
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Figure 7 - Second-order band-pass filter
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Figure 8 - Amplitude—frequency response of the second-order band-pass
filter

To verify the correctness of the calculations, a simulation of a linear voltage
regulator based on the LM317 microcircuit was performed (Figure 9). The purpose
of the regulator is to convert the input voltage of +5 V into a stabilized output
voltage of +3.3 V for powering the digital part of the system.

The simulation results confirmed the formation of an output voltage of 3.3 V,
indicating the correctness of the selected resistive divider and the accuracy of the
calculated parameters.

The complete circuit of the electromyographic sensor was implemented in the
Multisim environment to analyze the signal behavior after each functional stage.
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Figure 9 - Simulation of the voltage regulator in the Multisim environment.

A reference electromyographic signal loaded from the PhysioNet database

was used as the input stimulus (Figure 10) [6].
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Figure 10 - Electromyographic signal from the PhysioNet database

To approximate the model to real signal acquisition conditions, two main
interference components were added to the signal:
a sinusoidal harmonic of the industrial power frequency of 50 Hz with an
amplitude of 2 V, simulating power-line interference (Figure 11);
a low-frequency signal in the range of 0.5-3 Hz, simulating respiratory
and physiological interference that causes baseline drift (Figure 12).
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Figure 11 - Sinusoidal signal simulating power-line interference
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Figure 12 - Sawtooth signal simulating respiratory interference

The signals were summed using an operational amplifier—based summing
circuit, which made it possible to obtain a noisy electromyographic signal
approximating real acquisition conditions (Figure 13).
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Figure 13 - Operational amplifier summing circuit
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At the next stage, the operation of the second-order band-pass filter was
simulated. The analysis revealed two suppression bands: below 60 Hz and above
485 Hz. Thus, effective suppression of respiratory and power-line interference is
achieved while preserving the useful signal spectrum [8].

A comparison of the noisy signal waveform (Fig. 14) and the signal after
filtering (Fig. 15) demonstrated a significant reduction in the amplitude of
unwanted harmonics and stabilization of the baseline.
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Figure 14 - Noisy electromyographic signal
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Figure 15 - Signal obtained at the filter output

At the final stage, the operation of the final amplification stage was verified.
Oscilloscope simulation showed an increase in the amplitude of the output signal
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and a phase shift characteristic of an inverting amplifier circuit (Fig. 16). The
obtained results confirm the correct operation of the amplification stage and its
compliance with the calculated parameters.
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Figure 16 - Signal at the output of the final amplifier

Discussion.

In this study, hardware architecture for the control system of an upper-limb
bionic prosthesis based on the acquisition and processing of surface
electromyographic signals was developed. The functional architecture includes a
preamplification stage based on an instrumentation amplifier, a common-mode
interference suppression circuit, active band-pass filtering, an adjustable
amplification stage, analog-to-digital conversion, and a stabilized power supply
system. Similar hardware solutions are widely used in the development of control
systems for bionic prostheses based on EMG signal analysis.

A component-level selection was carried out considering parameters such as
input impedance, noise level, current consumption, and physical dimensions. The
use of a high-resolution medical-grade sigma—delta analog-to-digital converter was
justified to ensure the required dynamic range for EMG signal acquisition. Circuit
simulation performed in the Multisim environment confirmed the correctness of
the selected component values, the effectiveness of low-frequency and power-line
interference suppression, and compliance with the calculated requirements for
filter bandwidth and amplification gain.

The proposed design also takes into account practical aspects of system
operation, including the modularity of the architecture, the possibility of adjusting
the gain according to the individual characteristics of the user, and the potential for
scaling the system to multi-channel control. The effectiveness of filtering and
amplification was confirmed through simulation using real EMG signals from the
PhysioNet database [6] and synthetic disturbances, including 50 Hz power-line
interference and low-frequency artifacts in the range of 0.5-3 Hz.



Conclusion.

The developed control system for the upper-limb bionic prosthesis
demonstrates high adaptability, energy efficiency, and accurate acquisition of
EMG signals. The results of the study indicate the feasibility of using the proposed
architecture for the development of prototype autonomous bionic prostheses and
for the further integration of intelligent algorithms for the recognition of motor
intentions.

The modular structure and the adjustable amplification stage provide system
flexibility and the potential for scalability, making the architecture suitable for the
further development of multi-channel prosthetic systems with an open hardware
platform. The obtained results may serve as a foundation for future research in the
field of intelligent control of bionic prostheses and the development of multi-
channel myoelectric control systems.
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IJOCKEPHU ’KOHE ASAMATTBIK OHAJITY MAKCATTAPBIHA
APHAJIT'AH KOT'APT'BI AAK-KOJIABIH BUOHUKAJIBIK ITPOTE3IH
BACKAPY ) KYUECIHIH AIIMAPATTBIK APXUTEKTYPACBIH
I3IPJIEY

Anaarna. byn Makanaga Oertik anektpomuorpadust (OMI') HeriziHze
KOFAPFbl asK-KOJIJIbIH OMOHMKAJIBIK MPOTE31H OacKapy >KYWECIHIH ammapaTThIK
ApPXWUTEKTYpachlH  O3IpJey  KapacThIpbUIFaH. Y CBIHBUIFAH  JKYWe  KaHKa
OVJIIIIBIKETTEpl OHMIPETIH OWOAJICKTPJIK CHUTHAJIAAPILI TIPKEyTe, KYIIEHTYyTe,
cy3riieyre xoHe nudprIaHabIpyFa apHajaFaH, Oy mIpoTe3i 6ackapy anropuTMaepi
YIIIH CEHIMJI KIpiC JEepEeKTepiH KaMTaMachl3 €Teli. O3IPJICHTeH amnmapaTThIK
apXUTEKTypa KypamblHa TOMEH aMIumiTyfdansl DMI curHanmapbeiH KaObLimayra
apHAJIFaH acCManThIK KYIIEHTKINI, CHIPTKBI IIyABbl a3alTy VIIiH CHH(A3AIBIK
Keneprutepai 6encenai O6acy cxemachl, DMI' CHUTHAJBIHBIH aKMapaTTBIK >KHUTIK
JMana3oHbIH 06NN KepceTyre apHanraH oTkizy »konarbl 60-500 I'm GonaTein
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OenceHal XKOJAKTHIK CY3Tl, KYLMEHTY KO3(QQUIMEHTI PETTENEeTIH KacKajd MKoHe
CUTHAIIApAbl LU(PpPIAaHIBIpYFa apHAJIFaH >KOFapbl JONAIKTI  CUTMa-JIenbTa
aHaJorTHIK-IIMGPIbIK TypaeHaiprim (ALT) kipemi.

Y CBHIHBUIBIN OTHIPFAH MISHIIMHIH ©3€KTUIIr JKapakaTTap MEH >XKaybIHTEPJIK
3aKpIMJIAHYJIAp CaJJIapblHAH KOFAPFbl AasK-KOJbIHAH aWBIPbUIFAH a3aMaTThIK
NAIMEHTTEP MEH OCKEepU KbhI3METKepJepre apHajlfaH 3aMaHayd MpOTE3/ey KoHE
OHAJITY TEXHOJOTHUSUIapblHA JIETeH KAXETTUNKTIH apTybIMEH OaljIaHBICTHI.
O3IpJCHIeH anmapaTThlK AapXUTEKTypa OHaJTyFa OaFbITTANFaH MPOTE3IIK
KyHenepae OWOCHTHANAAPABI TIPKEY MEH OHJCYAIH CeHIMIl ImI1aThopMachkiH
KaMTaMachl3 €TIM, KO3FalbiC (PYHKUMSJIAPBIH KAaJdIblHA KENTIpYre >KOHE
naiiananyubIapIsH (yHKIHOHAIBIK TOYENICI3AITH apTThIPYyFa BIKIAJ €TeIl.

¥YChIHBUIFAH apXUTEKTYpaHbIH TUIMIAUIIIH Oaranay MakcatbiHaa Multisim
MOJIEIBACY OpTachblHIAAa CXEMOTEXHUKANBIK Mojaenbaey kypriziimi.  Kipic
curHasngapsl pertine PhysioNet OunomMeAauIIMHANBIK CHUTHAIAApP JAEPEKKOPbIHAH
anbiHFaH HakTel OMIT »xazb6amapsl madnanansiiabl. COHBIMEH KaTap, HaKThI
naianany JkaraaiaapelH Mojenbaey YiniH curHaigra 50 ' KUITIKTEri 3JeKTp
KENICIHIH KeJeprijiepl MEH TOMEH >KUITIKTI ThIHBIC alny apTedaxTiiepi CHUSKTHI
)acaHpl OypmanaHyiap eHri3uigi. Moaenpaey HoTmxkenepi DMIT cUTHANBIHBIH
aKMapaTThIK  CHEKTPJIK  KypamaacTapblH  CakTail  OTBIPBIN,  KaXKeTCi3
rapMOHUKaJIAPAbl TUIM/II OaCy Ibl KOPCETTI.

OneMeHTTIK 0a3ara KIpETIH KOMIIOHEHTTEpre Kipic Kenaeprici, Iry
cunarramanapbl, KyaT TYThIHYbl JKOHE TaOapUTTIK eJeMIepl CHSKTHI
napaMmeTpiep OOWBIHINIA  Tajmay OKYPri3uial. O3IpJEHIeH  apXUTEKTypa
MOAYJIBAUTINIMEH, KYLIEHTY KO3(P(QUUUEHTIH peTTey MYMKIHAITIMEH, 3HEprus
TUIMIUIITIMEH JKOHE KemNapHaibl KyHdenepre OeliMzeny MYMKIHAITIMEH
epeKIeIeHE/I.

¥YChIHBUIFAH IIEHIIM a3aMaTThIK MalMEHTTEp MEH 9CKEpU KbI3METKepiepii
MEUITMHAJIBIK OHAJITyFa apHaJFaH aBTOHOMIIbI KOFapFbl asK-KOJ OMOHUKAIIBIK
MPOTE3AEPIH 3Ipiey/e KOJJAHBUTYbl MYMKIH, COHJaii-aK 3amMaHayHW MpPOTE3IIK
Kyhenepre HMHTEIUICKTyallibl 0Oackapy airopuTMJIEpIH €HTI3yre apHajlFaH
anmaparThIK 1aTgopmMa peTiHae KbI3MET aTKapa ajlajbl.

Tyiiinai ce3nep: Oertik anmexTpomuorpadus (OMI'), OMOHHMKAIBIK MPOTE3,
anmapaTThlK apXUTEKTypa, MEIUIUHAIBIK OHAITY, OCKEpPH MEIWIIMHA, OHAJITY
TEXHOJIOTHsJIaPhI, )KOFAPFhI asiK-KOJI MPOTe3/Ieyl, Keaepriiepai 6acy, curma-aeibra
aHAJOT THIK-LIU(PPIIBIK TYPIACHAIPTIII
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PA3PABOTKA ATIIAPATHOM APXUTEKTYPbI CUCTEMBbBI
YIIPABJEHUS BUOHUYECKUM ITPOTE30M BEPXHEN
KOHEYHOCTH JJI1 MIPUMEHEHUSI B BOEHHOM U TPAXKJIAHCKOU
PEABMJINTAIIUA

AnHOTamus. B 1aHHO# cTaThe mpejcTaBieHa pa3paboTKa armapaTHOU
apXUTEKTYphl ~CUCTEMBbI  yNpaBICHUS OMOHMYECKHUM MPOTE30M  BEpXHEH
KOHEYHOCTH Ha  OCHOBE IMOBEPXHOCTHON  anekTpomuorpadpuu  (OMI).
[Ipemyaraemass cucreMa TpeAHAa3HAYeHa I PETUCTpaAllMd,  YCUJICHUS,
bunpTparui ¥ OHMMQPPOBKU OHUOAIEKTPUUECKHX CUTHAJIOB, T€HEPUPYEMBIX
CKEJICTHBIMH MBIIIIAMH, C LEJIbI0 00€CTICYEHUS HAJIC)KHBIX BXOJHBIX JAHHBIX IS
QIrOPUTMOB YIIpaBleHUs1 MpoTe30M. Pa3paboTaHHas amnmapaTHash apXHUTEKTypa
BKJIIOYAET MHCTPYMEHTAIbHBIN YCUIUTEb JJIl PETUCTPAllMd HU3KOAMILIUTYAHBIX
OMI -curHanoB, cxeMy akKTUBHOI'O TOAABICHUSI CUH(A3HBIX TOMEX ISl CHIXKCHUS
BHEIITHUX ITyMOB, aKTUBHBIA TIOJIOCOBOM (MIBTP C Tosiocoi mporyckanus 60—500
I'm nns BbigeneHus WHQPOPMATHUBHOIO YacTOTHOTO auanazoHa OMI-curnana,
KAacKajl pPEeryJMpyeMoro YCUJIEHHS W BBICOKOTOUYHBIM CHI'Ma-IelbTa aHajioro-
udpoBoit npeodbpazosatenb (AL mist oundpoBKU CUTHATIOB.

AKTyaJgbHOCTh TMpEAJIaraeMoro pemnieHusi 0O0YCIOBJI€Ha BO3pacTarolien
MOTPEOHOCTHIO B COBPEMEHHBIX MPOTE3HO-PEAOMIUTAIIMOHHBIX TEXHOJOTUAX JJIS
TPOKJAHCKUX TMAIIMEHTOB M BOCHHOCIYXKAIIUX C aMIyTalUsIMH BEPXHHUX
KOHEYHOCTEH, BBI3BAHHBIMM TpaBMaMH HM  OOEBBIMH  MOBPEKICHUSMHU.
PazpabotanHas anmapaTHas apXuTEKTypa OOeCleurMBaeT HAACKHYIO IUIAaTPOpMy
JUIT  peructpaiud  u  oOpabOTKM  OMOCUTHAJIOB B peaOUIIMTAlMOHHO-
OpUEHTHUPOBAHHBIX MPOTE3HBIX CHCTEMaX, CHOCOOCTBYSl BOCCTaHOBIICHHUIO
JBUTATENIbHBIX (QYHKIUA U TOBBIIMICHUIO (PYHKIIMOHAIBHOW HE3aBUCUMOCTH
MalKEHTOB.

Jist oueHKH 3G (HEKTUBHOCTH MPETIOKEHHON apXUTEKTYPhl ObUIO BBIITOJIHEHO
CXEMOTEXHUYECKOE MOJieupoBaHue B cpele Multisim. B kauecTBe BXOAHBIX
CUTHAJIOB HCIIOJIb30BAIKNCH peanbHble 3anmucu OMI, mnomydeHHble U3 0a3bl
OonoMmenuuuHCcKuX curHanoB PhysioNet. JlomosHUTENBsHO IS MOAETUPOBAHUS
YCJIOBUM, MPUOIMKEHHBIX K peajbHOM JKCIUTyaTallud, B CUTHAJ OBbLUIA BHECEHBI
HUCKYCCTBEHHbIC IIOMEXHM, BKIJIOYasi CeTeBble HaBOJAKM u4actorod 50 IT'm wu
HU3KOYACTOTHBIC JbIXaTelbHBbIC apTedakTbl. Pe3ynmpTaThl  MOAEIMpPOBAHUS
IIPOJIEMOHCTPUPOBAIIN s dhexTuBHOE MOJAaBIICHUE HEXKeJIaTeIbHBIX
rapMOHUYECKHUX COCTABISIIOIIMX  TIPH COXpaHCHUU  WH(POPMATUBHBIX
CIIEKTPAJIbHBIX KOMIOHEHTOB DMI -curnaina.

[IpoBeneH aHanu3 3JIEMEHTHOM 0a3bl C Y4E€TOM TaKHUX MapamMeTpoB, Kak
BXOJIHO€ CONPOTHUBIICEHHWE, LIYMOBBIE XapaKTEPUCTUKU, SHEPronoTpedieHue u

rabapuTHBIC pa3Mepsl KOMITOHEHTOB. Pa3zpaboTtannas apXUTEKTypa
XapaKTEPHU3yeTCsl MOJYJIBHOCTBIO, BO3MOXKHOCTBIO PETyJIUPOBKH Ko3(duimeHta
YCUJICHUS], 9HEPTr03((HEKTUBHOCTHIO u MacIITabuPyeMOCTBIO TUISt

MHOT'OKaHaJIbHBIX peanmaunﬁ.



[Ipennaraemoe permieHre MOXKET OBITh WMCIOJB30BAHO TIPH  pa3pabOTKe
aBTOHOMHBIX OMOHHYECKUX IMPOTC30B BCPXHUX KOHEYHOCTEU IS MEIUIMHCKOU
pea6HJII/ITaHI/II/I IrpaKaIaHCKUX IMAOUCHTOB M BOCHHOCIYKAIIUX, a4 TAKIKC CIYKUTb
amnmapaTtHod 1UIaTGopMor IS HMHTErpalliid  HMHTEIUICKTYaJIbHBIX aJITOPUTMOB
YIpaBJICHUA B COBPEMCHHLBIC IIPOTC3HBIC CUCTCMBI.

KiaroueBble  ciaoBa:  moBepxHOCTHast  anektpomuorpadus  (OMI),
OMOHWYECKH TIPOTE3, ammapaTHas apXUTEKTypa, MEAHWIIMHCKAas peaOuaIuTaIus,
BOCHHAs MEIUIIMHA, pPeaOUINTAIIMOHHBIE TEXHOJIOTHH, MPOTE3UPOBAHUE BEPXHUX
KOHEYHOCTEW,  TOJaBIICHWEe  TIOMEX, CHTMa-JiejbTa  aHaJoro-mudpoBOn
npeoOpazoBarens (ALLIT).
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