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Thus, the chosen approach, based on a combination of threshold segmentation
and contour analysis, is well-founded for the task of structure segmentation in
computed tomography images and ensures the required level of accuracy whilst
maintaining high computational efficiency.
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A modern medical institution, in particular a clinical one, requires increased
efficiency of work, speed of response of personnel to complex challenges, which are
characteristic of functioning of complex medical technologies of surgical
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intervention, treatment and rehabilitation. One of technical options for solving this
problem is development and application of robotic mechatronic platform. Actual
tasks are delivery of medicines to patients, as well as timely disinfection of premises
of various functional purpose, in particular surgical, stationary and rehabilitation
profile and office premises.

First, there is a growing need to improve the efficiency and optimize the work of
medical staff. A significant part of the time of nurses and support staff is spent on
logistical tasks, such as transporting medicines, instruments and consumables.
Automating these processes allows to reduce the workload on staff and focus their
attention directly on patient care.

Secondly, the relevance is further reinforced by the need to ensure a high level of
infection safety in healthcare facilities. The spread of hospital-acquired infections
remains a serious problem. The use of robotic systems for regular disinfection of
premises (particularly through the use of UV radiation or the spraying of
disinfectants) makes it possible to improve the quality of sanitation and reduce the
risk of infection for both patients and medical staff.

Thirdly, the experience of pandemics (particularly COVID-19) has demonstrated
the need to minimize direct human contact in hospitals. Robotic platforms are
capable of delivering medications and essential supplies without human involvement,
thereby helping to reduce the risk of infection transmission.

The implementation of mechatronic systems aligns with modern trends in the
digitalization and automation of healthcare. Such platforms can be integrated with
hospital information systems, operate autonomously or semi-autonomously, and use
sensors for navigation and obstacle avoidance, thereby increasing the overall
efficiency of healthcare facility operations.

An equally important aspect is the economic factor: although the initial
investments required for implementing robotic solutions may be significant, in the
long term they make it possible to reduce operating costs, optimize resource
utilization, and improve the quality of patient care.

Thus, the development of a robotic mechatronic platform for drug delivery and
disinfection of premises is a relevant, socially significant and promising task that
meets the modern needs of the medical industry and contributes to increasing the
level of safety, efficiency and quality of medical services.

The robotic platform is one of the promising areas of development of modern
medicine in a medical clinical institution, combining automation, artificial
intelligence and engineering solutions to improve the quality of patient care and staff
safety. In the context of the increasing burden on medical institutions, as well as
increased requirements for infection control, such systems are becoming not just an
innovation, but practically a necessity.

One of the key functions of a robotic platform is the delivery of medications
directly to the patient. Traditionally, this process has relied on medical staff, which
requires significant time and increases the risk of human error. Robotic systems can
optimize this process by automated transportation of medications between the
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pharmacy, warehouse and wards. Equipped with navigation sensors such as lidars,
cameras and ultrasonic sensors, robots can safely navigate the clinic corridors, avoid
obstacles and interact with the building infrastructure, for example, automatically call
elevators or open doors.

In addition, such platforms can be integrated with hospital information systems.
This allows you to automatically receive data on the doctor's prescription, form a
delivery route and monitor the correctness of the dispensing of medications. For
example, each container with medication can be equipped with an identification
system (RFID or QR codes), which guarantees the accuracy of delivery to the patient
for whom the drug is prescribed. This reduces the risk of errors and increases the
overall level of treatment safety.

Another important function of robotic platforms is disinfection of premises, in
particular with the use of ultraviolet (UV) radiation. Infection control is a critically
important aspect of the work of any medical institution, especially in conditions of
the spread of nosocomial infections. Robots equipped with UV lamps are able to
effectively destroy bacteria, viruses and other pathogenic microorganisms on surfaces
and in the air.

The advantage of using UV disinfection lies in its high efficiency and the absence
of a need for chemical agents that may be harmful to people or cause allergic
reactions. Robotic platforms can operate autonomously, performing disinfection at
scheduled times, for example after a patient is discharged or during nighttime hours
when the premises are empty. Integrated motion sensors and safety systems ensure
the automatic shutdown of UV radiation if a person is detected within the operating
area, thereby minimizing health risks.

In addition to their basic functions, modern robotic systems may include
additional capabilities such as environmental monitoring (temperature, humidity, and
air pollution levels), real-time video transmission, or even telemedicine features. For
example, such a robotic platform may be equipped with a display and a camera to
enable remote communication between a doctor and a patient, which is particularly
relevant under quarantine restrictions (Fig. 1).

The block diagram (Fig. 2) illustrates the operating algorithm of the robotic
platform, starting from system initialization and receiving a task from the medical
facility's information system.

Each scenario includes route planning, navigation, and target actions.

Special attention is paid to the security subsystem, including monitoring the
presence of people during ultraviolet disinfection. After completing the operation, the
robot returns to the base station or moves on to the next task.

The implementation of robotic platforms also has a positive impact on the
efficiency of medical staff. Relief from routine tasks, such as medication delivery or
room disinfection, allows doctors and nurses to focus on direct patient care. This
improves the quality of medical services and reduces the level of professional
burnout.
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Fig. 1. Structural diagram of a robotic medical platform with integrated functions
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Fig. 2. Block diagram of the functioning of the integrated robotic platform

At the same time, there are certain challenges associated with the implementation
of such systems. These include the high cost of equipment, the need to adapt the
facility's infrastructure, as well as training staff to work with new technologies.
However, in the long term, these costs may pay off through increased efficiency, a
reduction in the number of errors, and improvements in sanitary and epidemiological
conditions.
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Therefore, a robotic platform for a medical clinical facility is an innovative
solution that can significantly improve the quality of medical care. The functions of
delivering medicines and disinfecting premises, including using ultraviolet light,
make such systems an important element of a modern hospital.

Further development of technologies and their integration into medical practice
open up new opportunities for creating a safe, effective, and high-tech environment
for patient treatment.

Keywords: mechatronic robotic platform, disinfection system, clinical facility,
monitoring.
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AmnapaTHa ja3zepHa MEIUIIMHA B Cy4aCHOMY CBIT1 € OJIHUM 13 HaWTOMIMPEHIIINX
3ac001B JIIKyBaHHS Ta JIaTHOCTHKW 3aBISKH IIUPOKOMY CIIEKTPY Ta THYYKOCTI
3actocyBaHHs [1]. BoHa BUKOPHUCTOBYETHCS B OUIBIIIOCTI MEIUYHUX HAMPSAMIB Ta Ma€e
CBOI yHIKalbHI mepeBard. Hampukian, TOYHICTh, HEIHBAa3UBHICTH Ta e(eKT
dbotobiomonymsamii (OBM) y TepaneBTHUHIN Tramy3i; 34aTHICTh JO KoaryJsiii,
CTEpWIbHICTh Ta HAA3BMYallHy TOYHICTb B XIpyprii; BHCOKI JI1arHOCTUYHI
MOXJIMBOCTI B Tomorpadii, M0 B CYKYHHOCTI poOJiATh LEd METOA OAHUM i3
HarleexTuBHIIUX [2]. IIpu uboMy ¢i3udHe Ta TEpMIUYHE HABAHTAKEHHS HA OPTaHI3M
Nalle€HTa € MIHIMAJIbHUM, a PU3HUK MOOIYHUX €(EeKTIiB, TAKUX SK TEPMIUYHI OIIKH, €
3HAYHO HWKYMM MOPIBHSIHO 3 MEIMKAMEHTO3HHM YU XIpypriuHUM BTpydaHHsIM [3].
Came 1€ 3yMOBIIIOE BUCOKY MOIYJISIPHICTH JIa3€pHUX TEpaneBTUYHUX amapariB y
KJIIHIYHIA TPaKTHIl Ta TMOCTIMHUN MOMHUT Ha iX YJOCKOHAJICHHS 3 OOKYy MEIMYHOI
ranysi [4].

CyvacHuit HanPsIMOK PO3BUTKY TEXHOJIOTIH anapaTHOI MEIUIIMHU HAMPaBICHUH B
CTOpOHY aBTOoMaTHu3amii , poOoTw3aiii Ta BIOPOBAKEHHS KOMIT IOTEPHO-
IHTErPOBAaHUX TEXHOJIOT1M B HUX, IIe BIAOYBaeThCcA B 3B’SA3KYy 3 Ha0araTo BHUIIOIO
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