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COMPANY PROFILE

Founded in 1996, operating in Information Technologies and
Engineering - Avionic software, Telecommunications and
Consulting

Qualified supplier of Leonardo SPA, ATR, Thales Alenia Space, ESA
(European Space Agency) and CIRA (Italian Aerospace Research
Centre)

Certified EN 9100 — operates in conformity with RTCA and EUROCAE
standards (DO-178C, DO-331, DO-160, DO-254, MIL-STD-498)

Active in both civil and military projects for avionic systems
(aerospace, aeronautic and defence)
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COMPANY PROFILE —
EXPERTISES

Embedded Systems and R&D projects are carried out in our facility in Avellino (AV)

R&D

Hybrid Propulsion
Display Systems
Electromechanical
Actuation

GRAPHIC SIMULATION CONSULTING

3D Graphic . ERP System

Modelling . Logistic Engineering
Computer Based Training - On field Operative
Virtual Maintenance Support (MPDS & GBTS)

EMBEDDED SYSTEM

Requirement Analysis
Model Based Design (DO-
178C, DO-331)

SW Development

Health Monitoring
Systems
Advanced Control System

Training 0 Maintenance Plan
Definition
Technical Publication
(S1000D)

HW Development
Verification & Validation
HW Development
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MAIN AEROSPACE
PROGRAMS

Civil & Military Programs — Leonardo Helicopters & Aircraft
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o AW249.

The New Combat l-ieh'copter

Leonardo Helicopters — Plant Cascina C.

LEONARDO HELICOPTERS

Aircraft & Mission Management System AW189, AW169,
AW249

Cockpit Display System AW189, AW169, AW101, AW249
Enhanced Display Control Unit AW169

AW249: AMMC, LAD, EDCU SW Design, Development, Testing
(DAL A)

FCS - Next Gen Tilt Rotor: Flight Control System SW
development (DAL A) according DO-331

SPARC: Design, development and validation of Application
SW (DAL A) of control ECU

PROTEUS (Unmanned): Flight Control System SW
Development and test per DO-331

NOVA (Unmanned) : VMS - Model Test & Validation (DAL B)
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Leonardo Aircraft — Multi-Site

Operations

Plant Torino

Flight Control Computer M346
Mission Computer C27J, NEURON
Vehicle Management System Sky Y
Technical Publications

Logistic Engineering for Eurofighter

Plant Decimomannu (CA)

Support activity for AMI (Scheduler)
Support activity for Aircrew Training

Plant Ronchi dei Legionari (GO)

Falco EVO: SW Design,
Development & Test
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Plant Venegono (VA)

Mission Computer M346

Flight Control System M346

Health and Usage Management System M346
Training system for M345 and M346

Logistic Parameters Analysis M345/M346

Plant Galatina (LE)

Support activity for AMI
MPDS & GBTS System Support

Plant Pomigliano (NA)

Update and Testing activities - ROAF
Spare Quantification & In Service LCC Analysis
SAP ERP System Implementation
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EMBEDDED SYSTEMS

SW & HW Development — DO-178C / DO-351 Compliance
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EMBEDDED SYSTEMS

Key Capabilities — Embedded
System & MBD

MODEL BASED DESIGN

MBD approach applied to all industrial and research projects

SW development and V&V according to DO-178C DAL A

|
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Migration towards MBD approach for SW development - > 3 Sl ”’i;’::g’
‘ e | '
MBD applied to all research projects . 5 ¢ "“?;‘::;'
3 ™ 2y
ELECTRONIC DESIGN SERVICE LB i

(0o £
Electronic laboratory for development and test of prototypes

New HQ dedicated to technical area and R&D laboratories
Expanded lab with instruments for assembling and testing PCA

EMA CONTROL DESIGN

Design of a platform (HW and SW) for the control of electrical actuators
ITS-ECU21: first control box prototype (TRL 5/6)
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EMBEDDED SYSTEMS

Key Capabilities — Embedded SW Development

iaw MBD

SW DEVELOPMENT CAPABILITIES

Design and production of custom HW integrated in a MBD
SW development process

V&V activities (both with MBD and traditional approach)
Qualified Model Verification: Simulink, Simulink Test,
Simulink Check, Simulink Coverage

Automatic Code Generation: Embedded Coder, Simulink
Code Inspector

Qualified Test Generation: Simulink Design Verifier,
Simulink Coverage

Qualified Software Testing: Simulink Test

Code Coverage Analysis: Simulink Coverage

Traceability and Documentation: Simulink Requirements,
Simulink Report Generator

Tool Qualification: DO Qualification Kit

Static Analysis: Polyspace Bug Finder

Assembly Coverage: Lauterbach TRACE 32

Trace:

Simulink y 4

Requirements
System Deslgn'\
Description

Trace: ;
Simulink Code “‘
Inspector

Conformance;
Simulink Check

Conformance:
Polyspace
Bug Finder

Verify.

Test Cases & Review
Simulink Test
Simulink Coverage

Verify:
Simulink Code
Inspector

Verify:

Simulink Test

with Embedded Coder
Simulink Coverage

Simulink Coverage
Simulink Test

with Embedded Coder
Polyspace

Code Prover

Legend
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“Qualified tools are In boldicolor
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EMBEDDED SYSTEMS
Key Capabilities — Embedded SW Development
iaw MBD

SW DEVELOPMENT CAPABILITIES TOOLCHAIN

Simulink / MATLAB

Design and production of custom HW integrated in a MBD SW
development process
V&YV activities (both with MBD and traditional approach)

Qualified Model Verification: Simulink, Simulink Test, Simulink Check,

Embedded Coder

Simulink Coverage DO Qualification Kit

Automatic Code Generation: Embedded Coder, Simulink Code Inspector
Qualified Test Generation: Simulink Design Verifier, Simulink Coverage Polyspace Bug Finder
Qualified Software Testing: Simulink Test

Code Coverage Analysis: Simulink Coverage Lauterbach TRACE 32
Traceability and Documentation: Simulink Requirements, Simulink Report
Generator Simulink Design Verifier
Tool Qualification: DO Qualification Kit
Static Analysis: Polyspace Bug Finder

Simulink Coverage

Assembly Coverage: Lauterbach TRACE 32
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EMBEDDED SYSTEMS

AW249 AMMS LAD-EDCU — Model Test Activity

TEST APPROACH KEY RESULTS

Qualified Model Verification according to DO-178C DAL A

Automatic conversion MIL » HIL tests
Converter from MIL to HIL tests developed in parallel as support tool (no extra effort) . Full source code coverage achieved

Coverage problems preliminarily identified on model during test definition, then verified on source code : Virtual Test Environment (VTE) integration with Leonardo Helicopters

MIL Test Execution based on Software Requirements and ICDs

Test for Target HW correctness verified in Virtual environment provided by LH (VTE)
Python Converter developed to support test activities
B
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AW249 AMMS — Maintenance Model
Development

DEVELOPMENT PROCESS QUALITY ASSURANCE

Delivered Models verified by means of Simulink Model Check Tool Simulink Model Check Tool for model verification

Source Code generated from model before delivery to verify auto-coding error absence Auto-coding verification before delivery
Development Process supported by custom tools developed internally

Custom support tools developed to streamline the process
Full traceability from Software Requirements to Design Model Files to Source Code

Compliance with DO-178C DAL A requirements

DELIVERABLES

MBD APPROACH BENEFITS
01

Software Requirements

02

Reduced Development Time
Design Model Files

03

Early Error Detection
Source Code Generation

04

Support Dev. Documents & Reports Automated Code Generation
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Key Capabilities — Electronic
Design & Development

DESIGN CAPABILITIES

Analogue and digital hardware design (ORCAD, ALTIUM) and Circuit simulation
Development of custom electronic cards

Integration of electrical and electronic systems

Development of EGSE - Electrical Ground Support Equipment

Integration of monitoring and control systems (HW and SW)

Development of HW prototype

REAL-TIME & FPGA

Real-time system development (DSP, Zynq Xilinx FPGA, SOC and microcontroller technologies)

VHDL language and FPGA design
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VIRTUAL SIMULATION
& TRAINING SYSTEMS




VIRTUAL SIMULATION & TRAINING

Main Training Systems &
Programs

TRAINING SYSTEMS

Computer Based Training (CBT) — pilots and maintenance
technicians

Simulation Based Training (SBT) — procedural pilots training
Flight Training Device (FTD) - pilots training

Mission Planning and Debriefing System (MPDS)

Virtual Maintenance Training (VMT) — maintenance technicians

PROGRAMS INVOLVEMENT

Simulation model (NAWSARH) for AW101 VMT
System Engineering simulation systems of M-346 and M-345
Mission Support System of M346 and M345

ACTIVITIES AT GALATINA AIR BASE

Technical support to GBTS - Italian Air Force "61° STORMO"
Management and maintenance of HW and SW systems
Support to military personnel for tactical scenarios and MPDS
debriefings

Drafting of Operating Manuals
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CBT, SBT & FTD — Training Systems
Detail

CBT — COMPUTER BASED TRAINING

Interactive multimedia training for pilots and maintenance technicians

FTD — FLIGHT TRAINING DEVICE

Covers aircraft systems, procedures and emergency scenarios . Full hardware/software integration for pilot training
Self-paced learning with assessment modules . Aircraft physics modeling and systems simulation
Compatible with SCORM standards . Design according to aeronautical standards (FAA-AC-120-40B)

Hardware design, procurement and HW/SW integration

SBT — SIMULATION BASED TRAINING

Procedural training for pilots in simulated environment
Realistic cockpit interface replication
Scenario-based exercises for normal and abnormal procedures

MAIN SOFTWARE TOOLS
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Operative Support —
GBTS Galatina

CONTEXT

[talsystem, on behalf of Leonardo SPA, performs activities of technical and engineering support for GBTS
at the Comando '61° STORMO' of Italian Air Force in Galatina.

ACTIVITIES AT GALATINA AIR BASE

Support for the installation of systems

Technical support to GBTS for the training of pilots of the Italian Air Force and other Air Forces
Management and maintenance of both hardware and software systems

Registration and communication of Snag/bugs of the software of all systems making up the GBTS
Drafting of Operating Manuals

Support to military personnel for the creation of tactical scenarios

Support to military personnel for the management and loading of VRMMs

Support to military personnel for the use of the MPDS system for carrying out debriefings

ITALSYSTEM TEAM ON SITE

Dedicated technical support team permanently stationed at Galatina Air Base, providing continuous
operational and engineering support.
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3D Graphics & Basic
Flight Simulator

18

GRAPHICAL ACTIVITIES

Interactive and animated 3D models
2D and 3D View Simulation
Blueprints, Modeling, Animation, Rendering, Simulation

BASIC FLIGHT SIMULATOR

Design according to aeronautical standards (FAA-AC-120-40B)
Hardware design, procurement and HW/SW integration
Modeling communication bus and aircraft systems/subsystems
Aircraft physics modeling and 3D Graphic development

SOFTWARE TOOLS

CATIA V5, 3DStudio Max / Microsoft Visual Studio, Team Foundation
Programming: C, C++, C#

Basic Flight Simulator — real activity examples from Italsystem projects
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TECHNICAL PUBLICATIONS

Technical Publications ®
MIND Platform

MAIN ACTIVITIES

Development of technical publications according to S1000D
standard

Development of operative and procedural technical
publications

Management and customer support of "Content Manager"
for Data Modules

Computational tools for automatic change of Data Modules
(DOM)

XSL templates for XML documents accessibility

Software platform management for customer alerts (TPDN /
PETS)

MIND PLATFORM

Born during "TINAPICA" research project (Universita di Salerno,
Universita di Napoli, GEVEN, Tecnam)

Platform based on Alfresco for document management per
S1000D

Customer Database, Software Configuration, Users & Notes
Management

Dynamic Data Module aggregation

Warning and Caution mask

TPDN/SIPE/PCR database and management

CONFIDENTIAL




RESEARCH ®
DEVELOPMENT

EMA Control - Hybrid Propulsion - Advanced Actuation Systems
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RESEARCH & DEVELOPMENT

R&D Partners & European Projects

ACADEMIC & INSTITUTIONAL PARTNERS

UNISA — Mathematics and Computer Science Department
UNINA — Aerospace Engineering Department

POLITO - Mechanical and Aerospace Engineering (DIMEAS)
Politecnico Milano

DAC S.c.a.r.l. - Aerospace Technological District of Campania
ESA - European Space Agency

INDUSTRY PARTNERS

Thales Alenia Space / Piaggio Aerospace
Hellenic Aerospace Industry / Fraunhofer ENAS
Villinger R&D / Clean Sky
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EUROPEAN PROJECTS

? "FASE-LAG" - Fail-Safe Electromechanical Actuation for Landing Gear (JTI-CS2)

? "SEASIDE" - Smart Electro-expulsive De-Icing System for SAT Aircrafts (JTI-
CS2)

X "SWING" — Smart Wing for new Generation Civil UAV

? "ASTIB" — Advanced electrical equipment for Green Regional Aircraft
(TRL 6+)
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RESEARCH & DEVELOPMENT

EMA Control — R®D Timeline

2015-2016 - FASE-LAG
JTI-CS2 - Fail-Safe Electromechanical Actuation for Landing Gear. Partners:
Umbra Cuscinetti, Magnaghi Aeronautica, VGA, Tecnalia.

2016-2019 - SEASIDE
JTI-CS2 - Smart Electro-expulsive De-Icing System for Piaggio P180 aircraft

(TRL4). Tested at CIRA Ice Wind Tunnel.
2018-2020 - SWING

Smart Wing for new Generation Civil UAV — Electromechanical control system for

flap of forward wing of P180 (TRL5).
2019-2022 - ASTIB

Advanced electrical equipment for Green Regional Aircraft (TRL 6+). Partners:

Umbra Cuscinetti, VGA. Experimental flight: February 2024.
2021-2024 - PHAEDRA

Configurable platform for EMA control (landing gear, flap control). Integrates

health monitoring and prognostics. Conclusion: July 2024.
2022-2024 - SEAGULL Zero-e

Full electric propulsion system for SEAGULL aircraft (NOVOTECH, Casoria).

Italsystem: development of Engine Control Unit.
2023-2026 - SEAGULL e-VTOL

Smart electrical-Vertical Take-Off and Landing aircraft. Italsystem role:

development of cockpit display system.
2024-2027 - SPIRIT

Smart morPhing wing foR Aircraft mulLti-phase ImprovemenT. Italsystem role:
development of Actuator Control Unit.

Italsystem is involved in several research projects both national and international.

Since 2017 the company is involved in a research line dedicated to the control of electromechanical actuators in the aeronautical field, specializing in control, HW & SW
development.
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FASE-LAG — Fail-Sate EMA
for Landing Gear

PROJECT OVERVIEW
JTI-CS2-2016-CFP04-SYS-03-08 — Development of an innovative fail-safe Electromechanical Actuation
System for Landing Gear (MLGs and NLG). The actuator is composed of two independent motors and can

work in different configurations to reduce jamming risk.

ITALSYSTEM ROLE

Control design and SW development (MBD approach)
Development of control algorithms for dual-motor EMA

Software qualification according to DO-178C

KEY RESULTS

TRL5 achieved
Integration in P180 IRON BIRD
Advanced control algorithms for morphing wing

Full MBD development process

PROGRAMME
Clean Sky 2 — JTI-CS2 | Duration: 2016-2018
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SEASIDE —
Smart De-Icing
System

PROJECT OVERVIEW

JTI-CS2-2016-CFP03-SYS-03-04 — Development of an innovative thermal and electro-expulsive De-Icing System for the
Piaggio P180 aircraft (TRL4). System tested in the Ice Wind Tunnel (IWT) of CIRA. Tests demonstrated a reduction of

power consumption against the actual 'only thermal de-icing system.

ITALSYSTEM ROLE

Control design and SW development (MBD approach)
Support for Ice Wind Tunnel Test (IWT) at CIRA
Development of electro-expulsive control algorithms

Integration with thermal de-icing system

KEY RESULTS
TRL4 achieved
Demonstrated power consumption reduction vs. thermal-only system
Successful INT testing at CIRA

PROGRAMME

Clean Sky 2 — JTI-CS2 | Aircraft: Piaggio P180 | Duration: 2016-2019
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SWING — Smart
Wing for Civil UAV

PROJECT OVERVIEW

SWING - Smart Wing for new Generation Civil UAV. Design and development of an electromechanical control system for

the flap of the forward wing of Piaggio P180 aircraft (TRL5).
ITALSYSTEM ROLE

Electronic design and development
Control Design for flap electromechanical actuation
SW development (MBD approach)

System integration and validation

TECHNICAL HIGHLIGHTS

TRL5 achieved

Electromechanical actuation replacing hydraulic systems
Advanced control algorithms for morphing wing

Full MBD development process

PROGRAMME

National Research Programme | Aircraft: Piaggio P180 | Duration: 2018-2020
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ASTIB — Advanced
Electrical Equipment for
GRA

PROJECT OVERVIEW
ASTIB main objectives are to support the improvement of the Technological Readiness Level up to

above TRL 6 for a number of significant electrical equipment considered of critical importance for the

future Green Regional Aircraft (GRA).

ITALSYSTEM ROLE
SW Design and Development for Electromechanical Actuators (EMAs)

Support in qualification test on rig

KEY RESULTS
Development of associated Electronic Control Units (ECUs) for flight control surfaces
Winglet and Wingtip with morphing capabilities
Experimental flight performed in February 2024

PROGRAMME
Clean Sky 2
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PHAEDRA —
Configurable EMA
Control Platform

PROJECT OVERVIEW
Main goal is to develop a configurable platform for EMA control (landing gear control, flap control, etc.) so as to
achieve a significant reduction in SW development and certification effort. The platform integrates health monitoring

and prognostics functionality.

ITALSYSTEM ROLE

Design and development of configurable EMA control platform
Integration of health monitoring and prognostics functionality
Design and development of test rig to verify the PhAEdRA platform
SW development and qualification according to DO-178C

KEY OBJECTIVES

Reduced SW Certification Effort Health Monitoring Integration
Configurable Multi-Application Platform

PROGRAMME
National Research Programme | Duration: 2021-July 2024 | Conclusion: July 2024
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RESEARCH & DEVELOPMENT

SEAGULL Zero-e
— Full Electric
Propulsion

PROJECT OVERVIEW

Main goal of SEAGULL ZERO-e project is the development, verification and validation of a full electric propulsion
system for SEAGULL aircraft. SEAGULL is a VDS aircraft produced by NOVOTECH in Casoria (NA).

ITALSYSTEM ROLE
Development of Engine Control Unit (ECU)

SW design and development for electric propulsion control
HW/SW integration and system validation
MBD approach for SW development and qualification

TECHNICAL HIGHLIGHTS

Full electric propulsion - zero emissions
VDS (Very Light Aircraft) category
Custom ECU development for electric motor control

Integration with aircraft management systems

PROGRAMME

National Research Programme | Aircraft: SEAGULL (NOVOTECH) | Duration: 2022-2024
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ITS-ECU21 — EMA Control
Unit

PRODUCT OVERVIEW

ITS-ECU21 is the outcome of two decades of knowledge in Aerospace SW Qualification and experience in Electronic

System Design and Implementation. Fully compatible with MathWorks Tools (MATLAB/Simulink) and Model Based

Design approach for SW Development and Qualification.

) SEErd (9

TECHNICAL SPECIFICATIONS ' w : .

Parameter Value

Nominal supply voltage 28 Vdc

Power Supply Range 20-40V

Power consumption 15W

EMA controlled Linear or rotary 200-800W

Digital Bus ARINC 429 (2xTX, 6xRX)

Architecture COM/MON - 2x SM320F28335 MCU

TRL TRL 7 - Certifiable DAL B

Operating Temperature -55°C / +70°C

Dimensions 200x140x150 mm / 5.0 kg
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RESEARCH & DEVELOPMENT

Projects On Going

SEAGULL e-VTOL
Jan 2023 - Jun 2026

Smart electrical-Vertical Take-Off and Landing aircraft.
ltalsystem role: development of cockpit display system.

SIPRODI
Jan 2025 - Dec 2027

Technology Demonstrator of a Zero-Emission propulsion
system for Recreational Boats. Italsystem role:
Development of Engine Control Unit.

SPIRIT
Oct 2024 - Oct 2027

Smart morPhing wing foR Aircraft muLti-phase
ImprovemenT.
Italsystem role: development of Actuator Control Unit.

CINEMA
Lug 2026 - Giu 2028

Advanced Control Systems (EACU) for Electromechanical

Actuators and Health Monitoring Systems for Aerospace
Field.
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