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Which are the needs?
• globalized market

• economic competitiveness for assets operators

• high complexity assets

• reliability, availability, safety, and maintainability

• corrective approach to preventive approach for the asset lifecycle management
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Which kind of solution do we have?

ASSET

LIFE-CYCLE 

DIAGNOSTIC 

MONITORING

SENSORS 

HEALTH 
ASSESSMENT 

SIGNALS & DATA 
PROCESSING

INTELLIGENT 
PREDICTIVE DSS

MAINTENANCE 
PRESCRIPTION

MRO 
MANAGEMENT

INTERVENTION 

VALIDATION

What’s the name of this innovation…?

Integrated 
Maintenance 
Management 

Platform
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S Y P L A®
SYENMAINT ® PLATFORM

5
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SYPLA®  SYENMAINT® PLATFORM

TECHNOLOGY 
FRAMEWORK 
FOR THE 
PREDICTIVE 
MAINTENANCE

Dynamic management of the maintenance time plans

Llife-cycle management optimization

• stocks & costs reduction, reliability improvement,

• safety mitigations, service quality enhancement

Multilayer technology platform for industrial sectors 
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SYPLA Intelligent Predictive Decision Support 

System: where does it work…?
7

• Simulazione Fluidodinamica (CFD),
Modello BIM e Intelligenza Artificiale per
la Conservazione delle Opere d'Arte
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AUTOMATED PRODUCTION AND RECYCLING OF LUBRICATING OILS 4.0

Energy self-consumption maximization 

©
 M

A
R

E 
G

R
O

U
P

 s
p

a



GALLARATE CATHEDRAL
Structural Health Monitoring 
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PREDICTIVE MAINTENANCE MANAGEMENT 

OF ROLLING STOKS AND RAILWAY 
INFRASTRUCTURES WITH SAX 

©
 M

A
R

E 
G

R
O

U
P

 s
p

a



What is SAX…? 

SYPLA SMART AXLE BOX
Vehicle Dynamics Monitoring 
System for Rolling Stocks and 
Railway Infrastructures 
Predictive Diagnostics 
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SAX: System 
Functionalities

Product Innovation: Predictive Diagnostics

• Self-powered system, unwired

• Measurements of acceleration, vibration, gyroscopy,

inclinometry, attitude, temperature, acoustic

• GPS Positioning – Covered distance – Current speed

• Web server Data communications: GSM-LTE 5G - WiFi

• Real-time data processing & Data Storage

©
 M

A
R

E
 G

R
O

U
P

 s
p

a



SAX: System 
Functionalities

Process Innovation: Integrated 

Maintenance Management

• Rolling stock anomalies detection

• Identification of track degradation patterns

• Automatic Definition of the Detected Anomaly

• Maintenance Work Order Prescription

• Maintenance People & Reporting Management

• Maintenance execution supported by AR applications ©
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BOGIE DETECTED 
ANOMALIES 

Bearing thermal and 
acoustic detection

Primary and secondary 
shock absorbers

Anti-wave bogie 
dampers, vertical & 
horizontal dampers

Wheel defects 
(profiling, taper, ovality, 
faceting)

Y and Z displacement
Wheel-Rail Interaction ©
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RAILWAY 
INFRASTRUTURE 
DETECTED ANOMALIES 

Rail surface defects

Thermal expansion 
joints

Track Geometry based 
on Inertial 
measurements
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SAX Validation in Campania Region 16

• Simulazione Fluidodinamica (CFD),
Modello BIM e Intelligenza Artificiale per
la Conservazione delle Opere d'Arte
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What is SYPLA RAIL…? 17

• Simulazione Fluidodinamica (CFD),
Modello BIM e Intelligenza Artificiale per
la Conservazione delle Opere d'Arte
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SYPLA RAIL Validation 18

• Simulazione Fluidodinamica (CFD),
Modello BIM e Intelligenza Artificiale per
la Conservazione delle Opere d'Arte

U s e r  I n t e r f a c e
T h r e s h o l d s ,  A l a r m s ,  W a r n i n g s  &  M a i n t e n e n c e  W o r k - o r d e r
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FROM HEALTH MONITORING TO PREDICTIVE 
MAINTENANCE
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SYPLA AEROSPACE PoC Phases
20

1. Context Analysis
2. Definition of

a. Signals
b. Sensors
c. Hw

3. Definition of the Architecture
4. System Integration
5. Monitoring Implementation
6. User interface Development
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21

Dashboard: system for historicizing and 
visualizing data.

Sensorbox: interfaces varius
sensors for data acquisition 
and processing, with a real-
time wired transmission.

Allows data transmission via 
with a publisher-subscriber 
technology.

Sensors: tools for acquiring and sending the relevant quantities.

UARTSPI

I2S I2C

Ethernet (with PoE): data is fed and 
sent via an Ethernet cable.

Other systems: 
Heterogeneous data 
acquisition systems.

Controlbox: device 
where the server is 
located.

Manages sensors data processing and 
communication with high 
performance and efficiency.

SYPLA AEROSPACE Architecture
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22SYPLA AEROSPACE System Integration

Sensors Control Box

Sensor Box Sensor Box
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SYPLA AEROSPACE User interface
23

A real-time data slider displaying dynamic graphs for sensor readings. The graphs update live, offering instant 
visual feedback on sensor performance and changes, enabling users to track trends over time.
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Conclusions: from Health Monitoring

to Predictive Maintenance innovation “how to”

24

The system is designed to be 
expandable, with the possibility of 
connecting additional sensors for 
advanced monitoring of 
etherogenous components. The 
data acquired will be presented and 
analysed via an interactive 
dashboard, allowing clear 
visualisation and efficient 
processing of information.

1. Integration of different airplane
components for additional
functionalities

2. Optimization of the dashboard for
post processing big data analytics

3. Implementation of advanced
algorithms for predictive
maintenance from SYPLA RAIL

4. Integrated Maintenance
Management Platform development

5. Validation of the system in real
operating scenarios.
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Thanks…!
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