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ANALYSIS OF DIGITAL TECHNOLOGIES WITH 10T
FOR THE MAINTENANCE OF AVIATION EQUIPMENT

The article explores digital loT-based platforms in the field of aviation maintenance.

Digital platforms based on the Internet of Things (loT) in aviation maintenance enhance efficiency,
accuracy, and operational safety. With connected sensors and big data analytics, loT enables real-time aircraft
condition monitoring, early detection of potential failures before they occur, and optimization of maintenance
planning. All of this contributes to reduced downtime, lower maintenance costs, and increased overall reliability
of aviation equipment. The use of loT-powered digital platforms unlocks new opportunities for predictive
analytics, automation, and integration of maintenance processes, making aviation more technologically
advanced, economically efficient, and safe.

This study examines modern complex IoT platforms, including GE Aviation Predix, Honeywell Forge
for Airlines, Airbus Skywise, IBM Maximo for Aviation, Collins Aerospace Ascentia, Rolls-Royce Engine
Health Management (EHM), Safran Cassiopée™, Boeing AnalytX, IFS Cloud for Aviation Maintenance,
and Lufthansa Technik AVIATAR.

The article tracks the dynamics of the adoption of intelligent aviation loT platforms and presents their
classification. Aviation loT platforms were categorized into groups: industrial platforms for predictive
maintenance, digital platforms for maintenance management and analytics, analytical and monitoring
platforms for aviation equipment, monitoring and management platforms for aircraft engines, and platforms
for flight data analysis and safety. The study also examines the applicability of loT platforms for passenger,
cargo, business jets, military, light aircraft, and eVTOL aircraft to ensure efficient maintenance operations.
Special attention is given to predictive maintenance.

The research investigates the functional capabilities of loT platform integration with other aviation
systems to provide centralized data access and facilitate coordination among technical personnel, airlines,
and equipment manufacturers. A detailed analysis of the functional capabilities of these platforms has revealed
key features that enhance aviation equipment operational efficiency, optimize maintenance costs, and improve
flight safety.

Key words: Internet of Things, maintenance engineering, digital platforms, aviation equipment, aircraft
engine, monitoring.

Formulation of the problem. The modern
aviation industry faces a number of challenges related
to increasing the efficiency of aircraft maintenance,
reducing operational costs, and ensuring a high level
of flight safety. One of the promising solutions is the
implementation of intelligent IoT platforms, which
enable real-time monitoring of aviation equipment,
predictive analytics, and optimization of maintenance
processes.

However, despite the active development of such
platforms, there is a pressing need for a detailed
and comprehensive comparative analysis of IoT
platforms. Thus, the necessity to systematize and
evaluate the functional capabilities of intelligent [oT
platforms for aviation maintenance determines the
relevance of this study.
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Analysis ofrecentresearch and publications. The
issue of digital maintenance technologies in aviation
has been studied by a significant number of global
researchers, including S.Li, M.Dan, I.Kabashkin,
V.Perekrestov, L.Yang, S.Fu, N.Avdelidis,
M. Kordestani, M. E. Orchard, K. Khorasani, M. Saif,
W.Verhagen, B.F.Santos, F.Freeman, P.Kessel,
D.Zarouchas, T.Loutas, R.C.Yeun, I.Heiets,
A.Altay, O.0zkan, G.Kayakutlu, C.Che, H. Wang,
X.Ni, and others [1-5]. Many publications focus on
specific IoT platforms for aviation equipment.

Task statement. The work involves a analysis of
IoT-based digital platforms for aviation maintenance. To
achieve this goal, a comprehensive comparative analysis
of the main platforms is proposed to identify their
advantages, disadvantages, and application features.
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Outline of the main material of the study.
Modern aviation is actively implementing digital
technologies to enhance the efficiency and safety of
aircraft maintenance. The development of information
systems, the IoT, artificial intelligence, and big data
enables significant optimization of diagnostics,
monitoring, and maintenance planning processes.

Digital technologies play a crucial role in aviation
maintenance. Thanks to IoT platforms, airlines can
not only prevent failures but also save millions of
dollars on maintenance and reduce aircraft downtime
[6]. These platforms not only provide in-depth
analytics but also facilitate the transition to predictive
maintenance, minimizing risks and optimizing
aviation companies’ expenses.

The use of [oT in aviation began with the need to
enhance aircraft reliability and safety through more
precise condition monitoring. Before IoT, aircraft
maintenance systems operated on a scheduled
preventive maintenance basis. At the end of the last
century, aircraft manufacturers began equipping
planes with onboard diagnostic systems (Health
Monitoring Systems) capable of collecting data on
engine performance and other components. One of
the first real examples of predictive maintenance was
Rolls-Royce’s “TotalCare” project, which allowed
airlines not just to maintain engines according to
regulations but to analyze their condition in real-time
and predict the need for repairs (Fig. 1).

The advancement of cloud technologies, big
data, and machine learning has enabled the full-scale
implementation of [oT in aircraft maintenance.

Platforms

Theuse of loT in aviation follows several key stages:
real-time data collection, data transmission, processing
and analysis, and the generation of recommendations.
Sensors monitor the performance parameters of
engines, hydraulic systems, avionics, fuel systems,
and other critical components, transmitting gigabytes
of information. Through onboard communication
systems, this data is sent to ground-based processing
centers, where it is analyzed in real time. Machine
learning algorithms identify patterns, anomalies,
and potential failures. The system then predicts
possible malfunctions and suggests corrective actions,
minimizing the likelihood of failures.

In aircraft maintenance using loT, various software
solutions are employed to collect, transmit, analyze
data, and predict potential failures.

We will examine the key IoT platforms for
data collection and analysis: GE Aviation Predix,
Honeywell Forge for Airlines, Airbus Skywise, IBM
Maximo for Aviation, Collins Aerospace Ascentia,
Rolls-Royce Engine Health Management (EHM),
Safran Cassiopée™, Boeing AnalytX, IFS Cloud
for Aviation Maintenance, and Lufthansa Technik
AVIATAR. These platforms enhance maintenance
efficiency for commercial, cargo, business aviation,
and military aircraft (Fig. 2).

These platforms help airlines reduce maintenance
costs, improve aircraft operational availability,
and prevent unexpected failures through accurate
forecasting and data analysis.

Intelligent [oT platforms for aviation maintenance
can be categorized into the following groups: industrial
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Fig. 1. The dynamics of implementing intelligent aviation IoT platforms
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Fig. 2. Intelligent IoT Platforms for Aviation Maintenance

platforms for predictive maintenance, digital platforms
for maintenance management and analytics, analytical
and monitoring platforms for aircraft, monitoring
and management platforms for aviation engines, and
platforms for flight data analysis and safety (Fig. 3).
We will examine each group in detail.

The key industrial IoT platforms for predictive
maintenance include GE Aviation Predix (Platform 1)
and Honeywell Forge for Airlines (Platform 2).

The GE Aviation Predix platform enables real-time
data collection and analysis from aircraft engines,
avionics, hydraulic, and fuel systems [8]. Initially
developed as part of the Predix cloud platform for
the Industrial Internet of Things (IloT), it was later
adopted for servicing GE and CFM International
powerplants. By shifting from reactive to predictive
maintenance, Predix forecasts potential equipment
failures and recommends optimal maintenance
schedules. It integrates with other aviation systems,
such as Airbus Skywise, Honeywell Forge for
Airlines, and IBM Maximo for Aviation, providing
centralized data access and improving coordination
among technical personnel. Predix also helps optimize
operational costs by reducing maintenance expenses
through early fault detection.

The Honeywell Forge for Airlines cloud platform
facilitates predictive maintenance by analyzing
onboard systems and sensor data to anticipate potential
failures. Utilizingmachine learning, itassists airlines in
planning repairs and avoiding unplanned downtimes.
The platform also optimizes fuel consumption by
analyzing real-time usage, identifying inefficient
routes, and detecting suboptimal engine operation
modes, contributing to reduced CO: emissions. Its
flight monitoring system assesses flight trajectories,
weather conditions, and aircraft system performance,
automatically detecting deviations from normal
operating conditions. Additionally, integration with
air traffic control services enhances flight routing
efficiency. Furthermore, the platform automates
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reporting and business process management,
consolidating maintenance, fuel cost tracking, and
safety oversight into a unified digital environment,
with automated reporting capabilities for MRO
(Maintenance, Repair, and Overhaul) services.

The primary digital platforms for maintenance
management and analytics include IBM Maximo for
Aviation (Platform 3) and IFS Cloud for Aviation
Maintenance (Platform 4).

The IBM Maximo for Aviation platform, adapted
for the aviation industry, manages aircraft assets
and maintenance (MRO). It enables real-time
engine condition monitoring, automates scheduled
and unscheduled repairs, and ensures compliance
with regulatory maintenance requirements. Using
Al and IoT, the system predicts failures, analyzes
component wear, and optimizes repair cycles to
minimize unexpected breakdowns. Inventory
management tools provide spare parts availability
control, demand forecasting, and automated ordering.
Maximo complies with FAA, EASA, and ICAO
standards, maintains electronic documentation, and
automatically records completed tasks and inspections
for regulatory authorities.

The IFS Cloud for Aviation Maintenance is a
specialized solution for managing aircraft maintenance,
ensuring standardized, efficient, and predictable
maintenance operations — even for some electric
eVTOL aircratft.

Key analytical and monitoring platforms include
Airbus Skywise (Platform 5), Boeing AnalytX
(Platform 6), and Lufthansa Technik AVIATAR
(Platform 7).

Developed in collaboration with Palantir
Technologies, Airbus Skywise collects and analyzes
aviation data, integrating information from onboard
systems, maintenance records, loT sensors, and
airline operational processes. By leveraging Big
Data and machine learning, it predicts potential
failures. Automated diagnostics of engines, avionics,
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hydraulic, and fuel systems help prevent unscheduled
repairs and extend component lifespans. The platform
optimizes operational activities, improving flight
scheduling and maintenance, minimizing delays, and
reducing fuel costs. Skywise is flexible and scalable,
supporting not only Airbus aircraft but also Boeing,
Bombardier, and Embraer models, with cloud-based
technology for real-time data access.

The Boeing AnalytX platform, powered by IoT,
is designed for analytics and fuel optimization. It
consolidates data from different Boeing divisions and
applies advanced data science techniques combined
with aerospace expertise to deliver intelligent
solutions aimed at mission readiness, maintenance
optimization, and adaptive learning.

The Lufthansa Technik AVIATAR predictive
maintenance and process automation platform has
enhanced its failure prediction capabilities after
integration with Honeywell Connected Maintenance.

For monitoring and managing aircraft engines,
the Rolls-Royce EHM (Platform 8) and Collins
Aerospace Ascentia (Platform 9) platforms have been
developed.

The Rolls-Royce Engine Health Management
(EHM) system has evolved since the 1970s and is
used for real-time monitoring and analysis of aircraft
engine conditions. Its primary goal is to reduce
maintenance costs and prevent engine failures by
ensuring timely and accurate repairs and support.
Through collaboration with Oxford University and
the implementation of the QUICK system, EHM has
expanded its data analysis capabilities, improving
engine reliability.

The Collins Aerospace Ascentia cloud-based
analytics platform is designed for managing the
reliability and maintenance of aviation systems.
It analyzes technical data, predicts failures, and
reduces aircraft downtime, helping airlines optimize
maintenance costs and enhance passenger comfort.
The platform includes Repeaters and Aircraft Health

Monitoring modules, which enhance its capabilities.
It is used by airlines like Air Europa to monitor
Boeing 787, while Rolls-Royce EHM handles engine
monitoring for Rolls-Royce engines on Airbus and
Boeing aircraft.

For flight data analysis and safety, the Cassiopée™
(Platform 10) is utilized. This platform helps airlines,
MROs, Original Equipment Manufacturers (OEMs),
and service providers improve operational efficiency
and flight safety. The Cassiopée™ Alpha system
ensures rapid data processing regardless of fleet
size, offering customizable algorithms, an intuitive
interface, and seamless integration into an operator’s
digital ecosystem. The updated Cassiopée™ Alpha
version includes enhanced safety analysis and
predictive capabilities.

Among the analyzed platforms, IBM Maximo
for Aviation is the most flexible for use in general
aviation, while GE Aviation Predix can also be applied
in certain cases if the aircraft is equipped with the
appropriate avionics. Other platforms have limited or
no application in this segment due to their focus on
large aircraft and extensive operational processes.

For light aircraft, specialized, more affordable
and adaptable solutions exist, such as: Garmin Flight
Stream + G1000 NXi, ForeFlight / Spidertracks, GE
Aviation Digital Solutions.

The results of the study on the support of different
aircraft types by modern IoT platforms are presented
in Table 1, while usage characteristics are detailed in
Table 2.

The detailed analysis allows us to identify the
unique features of each platform. For example,
Ascentia enhances aircraft engine performance, while
EHM utilizes real-time data to assess engine condi-
tions. The Cassiopée platform focuses on safety and
reducing maintenance costs, whereas AnalytX has
deep integration with Boeing aircraft. A key feature
of IFS Maintenance is its flexibility in configuration
and modular structure. AVIATAR can integrate with

Table 1
Support for Different Types of Aircraft by Modern IoT Platforms
Platform | Commercial Cargo Business Regional Light e¢eVTOL Military
Platform 1 + + + — limited — +
Platform 2 + + + - — — —
Platform 3 + + + + + - +
Platform 4 + + — - — + —
Platform 5 + + + - - - +
Platform 6 + + — - - - -
Platform 7 + — — — — — —
Platform 8 + + + — — — —
Platform 9 + — — — — — —
Platform 10 + — — - limited - +
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Table 2
Comparison of IoT Platforms for Aircraft Maintenance
Platforms Advantages Disadvantages
Platform 1 | Supports engines and aircraft from various manufacturers | Limited applicability for light aviation
Used in military aviation Complex implementation process
Platform 2 | Efficient fleet management No support for light aviation
Large-scale data analysis High cost of integration with aviation systems
Used by commercial and cargo operators
Platform 3 | Used for commercial and military and light aviation High requirements for customization
Tools for inventory management Limited analytics compared
Platform 4 | Flexible cloud-based platform Requires significant resources for setup and
Potential integration with eVTOL maintenance
Platform 5 | Deep integration with Airbus aircraft Poor compatibility with aircraft from other
Used by major airlines manufacturers
High implementation cost
Platform 6 | Fuel cost optimization Low adaptability for aircraft from other
High efficiency for large airlines manufacturers
Platform 7 | Extensive suite of analytical tools Primarily focused on Airbus
High integration with Airbus Skywise High usage cost
Platform 8 |In-depth analysis of Rolls-Royce engine condition Focus only on Rolls-Royce engines
Used in commercial and military aviation Limited application for aircraft with other
engine types
Platform 9 | Real-time aircraft condition monitoring Limited support for aircraft from other
Used by major airlines manufacturers
Platform 10 | Flight data analysis and failure prediction Limited compatibility with platforms from
other manufacturers
High cost of deployment across fleets

various airlines. Predix leverages digital twins and
integrates with other aviation systems, while Forge
improves fuel efficiency and reduces unplanned
repairs. Skywise stands out for its integration with
Airbus aircraft and accessibility to airlines and sup-
pliers. The Maximo platform is highly customizable
and can manage the entire equipment lifecycle.

After a analysis of the functional capabilities of
IoT platforms in aviation maintenance, several key
characteristics have been identified, along with their
impact on aircraft operational efficiency. For exam-
ple, Ascentia enhances aircraft engine performance,
while AVIATAR can integrate with various airlines.

EHM utilizes real-time data to assess engine con-
ditions. The Cassiopée platform focuses on safety and
reducing maintenance costs, whereas AnalytX has
deep integration with Boeing aircraft. A key feature
of IFS Maintenance is its flexibility in configuration
and modular structure. Predix leverages digital twins
and integrates with other aviation systems, while
Forge improves fuel efficiency and reduces unplanned
repairs. Skywise stands out for its integration with
Airbus aircraft and accessibility to airlines and sup-
pliers. The Maximo platform is highly customizable
and can manage the entire equipment lifecycle.

The integration of various digital ecosystems is a
crucial aspect of aviation platform development. Plat-
forms such as AnalytX and IFS Maintenance focus on

232 Tom36 (75) N2 22025

comprehensive maintenance management and spare
parts logistics. As a result, aircraft downtime is sig-
nificantly reduced, and the supply process for critical
components is optimized.

Special attention has been given to reducing fuel
costs and improving the energy efficiency of air trans-
port. Forge uses fuel consumption analysis algorithms
to determine the most economical routes, while Cas-
siopée provides airlines with analytical tools to opti-
mize fleet operational performance.

Conclusions. The evolution of the implementation
of intelligent aviation IoT platforms has been exam-
ined. A classification of intelligent platforms has been
conducted, dividing them into industrial platforms for
predictive maintenance, digital platforms for mainte-
nance management and analytics, analytical and mon-
itoring platforms for aviation equipment, monitoring
and management platforms for aircraft engines, and
platforms for flight data analysis and safety.

The support of IoT platforms for commercial,
cargo, business aviation, military, and eVTOL aircraft
has been analyzed to ensure effective maintenance
operations. Special attention has been given to reduc-
ing fuel costs to enhance the energy efficiency of air
transportation.

As aresult of the study, the functional capabilities,
advantages, and limitations of the analyzed platforms
for aviation maintenance have been identified.



Tpancnopr

Bibliography:

1. LiS., Dan M., Yang L. An Airplane Health Management approach for civil aviation. Prognostics and System
Health Managment Confernece, Shenzhen, China, 2011. pp. 1-4. doi: 10.1109/PHM.2011.5939473

2. Kabashkin I. Perekrestov, V. Ecosystem of Aviation Maintenance: Transition from Aircraft Health Monitoring
to Health Management Based on IoT and Al Synergy. Appl. Sci. 2024, 14(11), 4394. Basel, Switzerland.
doi.org/10.3390/app 14114394

3. Fu S., Avdelidis N.P. Prognostic and Health Management of Critical Aircraft Systems and Components:
An Overview. Sensors. Basel. 2023, 23(19):8124. doi: 10.3390/s23198124

4. Verhagen W.J.C., Santos B.F., Freeman F., Kessel P., Zarouchas D., Loutas T., Yeun R.CK.,
Heiets 1. Condition-Based Maintenance in Aviation: Challenges and Opportunities. Aerospace. 2023, 10(9), 762.
doi.org/10.3390/aerospace10090762

5. Che C., Wang H., Ni X. Combining multiple deep learning algorithms for prognostic and health management
of aircraft. Aerosp. Sci. Technol. Volume 94, 2019, 105423. doi.org/10.1016/j.ast.2019.105423

6. Delft, The Netherlands 1st International Conference for CBM in Aerospace 24-25 May 2022.

7. Berger J.M. MRO Industry Forecast & Trends, IATA Maintenance Cost Conference, Geneva, Switzerland.
2022.

8. GE Aerospace. URL: https://www.geaerospace.com/ (nara 3sepuenns: 20.01.2025).

9. BS EN 13306:2017 — TC. Maintenance. Maintenance terminology. British Standards Institution: London,
UK, 2017

€nina I.1., Yopuorop H. 0. AHAJII3 IU®POBUX TEXHOJIOI'TH 3 ToT
JIJISI TEXHIYHOTI'O OBCJIYTOBYBAHHS ABIAIIIIMHOI TEXHIKH

Y emammi asmopu Oocrioxcyroms yupposi niamegopmu 3 loT 6 eanysi mexuiunoeo 006¢y208y8aHHA
asiayiinoi mexHiKu.

Hughposi nnamepopmu na ocrosi Inmepnemy peueti (IoT) y mexuiunomy o0cy208y8anHi agiayitiHoi mexHiKu
3abe3neuyoms niosueHy edhekmusHicmos, MouHicme i 6esnexy onepayiil. 3a80aKuU NIOKIOUEHUM OAMYUKAM
ma ananimuyi eéenuxux oanux, loT 0036015€ 30iUCHI08AMU MOHIMOPUHE CIAHY NOBIMPAHUX CYOEH ) PealbHOMY
yaci, 8UAGIAMU NOMEHYINHI HeCNPABHOCI Wje 00 IX BUHUKHEHHS Md ONMUMI3Y8amuy NiaHy8aAHHA PEMOHMHUX

pobim. Bce ye cnpusie smeHuenHo npocmois, 3HUMNCEHHIO 8UMpam Ha 00CTY208Y8AHHS | NIOBUEHHIO 3A2AIbHOT

Haoditinocmi asiayitinoi mexuiku. Buxkopucmanns yugposux niameopm 3 loT siokpusac Hosi modicaueocmi
07151 NPOCHO3HOT AHATMUKU, ABMOMAMU3ayii ma inmezpayii mexuivno2o 00cuy208y8amnHs, Wo pooums agiayiro
OILbUW MEXHON02IYHOIW, eKOHOMIUHO e(heKMUBHOI ma De3neuHOH.

B pamxax pobomu npogedeno docnioxcenusn cyuacnux ckaaonux loT nnamgpopm, maxux ax: GE Aviation
Predix, Honeywell Forge for Airlines, Airbus Skywise, IBM Maximo for Aviation, Collins Aerospace Ascentia,
Rolls-Royce Engine Health Management (EHM), Safran Cassiopée™, Boeing AnalytX, IF'S Cloud for Aviation
Maintenance, Lufthansa Technik AVIATAR.

B cmammi siocniokosana Ounamika enpogaddicenHs inmenekmyanrvHux asiayitnux loT-nramgopm
ma nposedena kiaacugirayis. Asiayitini loT naamgpopmu posznodiranuca no epynax Ha: NPOMUCILOSI
ons npeouxkmuenoeo TO, yugposi ona ynpasninua TO ma aumanimuxu, avanimuyHi ma MOHIMOPUHEOBI
ons AT, monimopuneosi ma ynpasninHs aGiayiUHUMU OBUSYHAMU, AHALI3Y NONbOMHUX OAHUX Ma Oe3nexu
inmenexkmyanvHux naampopm. IIpoeoounocs 00caioNceHHA MONCIUBOCMI IX 3ACMOCYBAHHI 8 NACANCUPCHKIX,
8aHmManiCcHux, Oiznec-0dcemis, giticokogux, aeekux ma eVITOL nosimpsnux cyoenax loT-nnamgopmam
o0ns. 3a0e3neyeHHss eheKmuUBHO20 MexHiuHo20 00ciy208y8anHs. Benuxka yeaea npu awnanizi npudinrena
NPeOUKMUBHOMY  00CY208y8aHHI0. [loCniOdiceH]  YHKYIOHANbHI  MOdCIuocmi  iHmezpayii 3 iHwuUMU
agiayiiHumMy cucmemamu Oas 3a0e3nedenHs YeHMpaniz08ano2o 00Cmyny 00 OaHux ma NolecUueHHs
KOOPOUHAYIT MIJIC MEeXHIYHUM NePCOHANOM, dABIAKOMNAHIAMU ma eupoonuxamu oobnaonanns. Ilicas
nPOBEOEH020 0eMalbHO AHANI3Y PYHKYIOHATbHUX MONCIUBOCIIEN NAAMDOPM BUABIEH] CYMMEBL 0COONUBOCMI,
AKI CNpusAms NIOSUWEHHIO e(heKMUBHOCMI eKChyamayii asiayitiHoi mexuiky, onmumizayii eumpam Ha
mexHiuHe 00CIY208Y8AHHA MA NOKPAWEHHIO Oe3neKU NOJIbOMIS.

Knrwuosi cnoea: Inmeprem peuetl, mexniune oociy2o8ysants, yugposi niameopmu, agiayitina mextika,
asiayitinuil 08UcyH, MOHIMOPUHL.
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