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Custom embedded, edge and cloud architectures and systems

Machine learning and deep learning architectures for inference and training
Systems for autonomous vehicles: cars, drones, ships and space applications
Image processing and compression architectures
Smart cameras, security systems, behaviour recognition
Edge and cloud processing: special routing, configurable co-processors and low energy considerations
Real-time cryptography, secure computing, financial and personal data processing
Computer arithmetic, approximate computing, probabilistic computing, nanocomputing, bio-inspired computing
Biological data collection and analysis, bioinformatics
Personal digital assistants, natural language processing, wearable computing and implantable devices
Global navigation satellite and inertial navigation systems

Design Methods and Tools

Design verification and fault tolerance
Embedded system security and security validation

System-level design and hardware/software co-design
High-level synthesis, logic synthesis, communication synthesis
Embedded real-time systems and real-time operating systems

Rapid system prototyping, performance analysis and estimation
Formal models, transformations, algorithm transformations and metrics

Development Platforms, Architectures and Technologies

Embedded platforms for multimedia and telecommunication
Many-core and multi-processor systems, SoCs, and NoCs
Reconfigurable ASIPs, FPGAs, and dynamically reconfigurable systems
Memory system and cache management
Asynchronous (self-timed) circuits and analog and mixed-signal circuits

Alignment to :

The HiPEAC conference is the 
premier European forum for 
experts in computer 
architecture, programming 
models, compilers and operating 
systems for general-purpose, 
embedded and cyber-physical 
systems. Areas of focus and 
integration include safety-
critical dependencies, 
cybersecurity, energy efficiency 
and machine learning.





Introduction

Welcome to our units’ offices

Mission Types and Challenges

Recap

Space Processing Solutions





Credit: NASA/JPL DART Navigation Team

Chasing stars?

Didymos’ 770-day orbit, 
which circles from less 

than 10 million km from 
Earth to out beyond 
Mars, at more than 

double Earth’s distance 
from the Sun

NASA JPL Small-Body Database Browser.

https://ssd.jpl.nasa.gov/sbdb.cgi


Credit: NASA/Johns Hopkins APL/Ed Whitman

Credit: ESA (HERA mission)

▪ Hardened/Ruggedized Devices protected versus:
    Radiation
    Solar Pressure
    Electromagnetic Waves
    Vibrations (launching environment)
    Wide temperature range

▪ Hard/Impossible to repair devices (up  there):
    Reliability is a must

▪ Autonomy is a key factor
     Independent Systems
     Huge delay/latency in Ground-Spacecraft 
communication

▪ Limited power consumption on board

▪ Mass and volume shall be minimized

▪ Design and implementation of Fault-Tolerance 
systems

▪ Critical, Precise and Deterministic systems in Hard 
Real-Time applications

▪ Extensive and intensive Validation and Verification

▪ Ad-hoc projects for each mission: Nobody went there before 
 → how to create representative environment, images, conditions?



Multinational
technology

group.
Private 
capital

Founded
in

Headquarters in 
Spain (Madrid).

Subsidiaries in 
12 countries

+3,300 
employees

Roots tied to the 
Space and 

Defence industry

Aeronautics, Space, Defense 
& Security, Cybersecurity, 

Intelligent Transport 
Systems, Healthcare, 

Banking & finances, and ICT 
industries

Engineering, 
development and 

integration of systems, 
software, hardware, 
specialized products 

and services

Intelligent Transport
Systems

Public Sector and Corporate 
ICT

Aeronautics
Defense &

Security
Space HealthcareTelecommunication

Banking & 
Finances

Cybersecurity

1984





#1 Worldwide
Satellite Control 

Center provider to 
commercial telecom

operators.
Primary SST 

technology and 
Operation Centers

Space Segment 
GNC technology 

leader 
On-board Autonomy 

On-board SW

Test Facilities

Prime role in 
European GNSS 
Systems and its 

safety critical 
systems (EGNOS 

and Galileo)

Leading European 
Space Robotics 

technology, growing
Microelectronics, 
HW Avionics and

Technology Transfer 

Excellence in 
Flight Dynamics, 
Mission Analysis, 
E2E Simulators,

EO Data 
Processing and 
downstream 

geospatial services
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• Mission analysis

• Guidance, Navigation and Control (GNC)

• End-to-end Simulators and HW emulators

• Robotics for Space 
(rovers, instruments, manipulators)

• Critical On-board Software 
(design, development and validation)

• Avionics and Microelectronics 
(processing boards, acquisition, EGSE)

• Instrument prototype processors & equipment

• Test Benches, validation facilities, data 
processing facilities

• Autonomous Decision Making

• Space assets communications 

• Launchers and Access to Space technology

Flight Segment & Robotics
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▪ Leading GCS (Segment 
Prime) and main 
subsystems development: 
sKMF, SCCF, FDF

▪ Development of critical GMS 
subsystems: Orbit Synchr. 
Processing (

▪

▪

50M€
yearly

revenue

400
staff

▪ Development of EGNOS 
central processing facility – 
processing set (CPF-PS)

▪ Development EGNOS 
application specific 
qualification facility (ASQF)

▪ Development of EGNOS Data 
Access System (EDAS)

▪ Development of 
EURONOTAM

▪ Development and operation 
of Galileo’s Time & Geodesy 
Validation Facility (TGVF)

▪ Development and operation 
of the Galileo Reference 
Center (GRC)

▪ Development of Galileo 
Service Center (GSC) 
infrastructure

▪ Return-Link Service Provider 
of the Search and Rescue 
Service (RLSP-SAR)

magic
product 

suite
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▪

▪

▪

▪

▪

▪

▪

▪

WORLDWIDE 
provider of satellite control centers 
to commercial COMSAT operators

1

12M€
yearly

revenue

273
supported
spacecraft

100
staff
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PNOTS
Spanish EO 

National 
Program

▪

▪

▪

▪

▪

15M€
yearly

revenue

80
supported
spacecraft

120
staff

INGENIO PAZ

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪
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▪

▪

▪

▪

▪

▪

8M€
yearly

revenue

48
supported
spacecraft

70
staff

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪
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6M€
yearly

revenue

50
staff

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪
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Commercial service (closeap, 
focusoc) for agencies and 

telecom operators

4M€
yearly

revenue

30
staff

▪

▪ Leading ANDROID (Active 
Debris Removal 

Demonstration Mission) 
definition Study 

▪ Contribution to e-Deorbit 
Mission Analysis and GNC 
design and development 

▪

▪

▪

▪

▪

▪

▪
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▪

▪

2M€
yearly

revenue

20
staff

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪
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▪

▪

▪

7M€
yearly

revenue

70
staff

▪

▪

▪

▪

▪

▪

SPACE ROBOTICS TECHNOLOGIES

▪

▪

▪

▪

EGS-CC EUROPEAN
GROUND SYSTEMS

COMMON CORE

SIRIU
S 

FLIGHT DYNAMICS
OPS-SAT

ASSIST
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▪

▪

▪

▪

▪

40M€
yearly

revenue

250
staff

WORLD CLASS 
SUPPLIER OF 

INTELLIGENT FLEET 
MANAGEMENT SYSTEMS

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪

▪
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• Radiation Effects

- TID, SEU (see, sel, set , sefi..)

- Destructive Latch-up

DON’T FORGET:

• Launch Environment

- Shock and Vibration

• Thermal Environment (Vacuum)

- Surviving Extremes

- Getting the Heat Out





Cost of rad protection:

- More silicon área, less
integration

- Lower speed

- More weight

- Higher power consumption

- Higher design complexity, 
longer development times

- Export constraints
dependencies

- Higher techonology prices
(special= expensive
components, tests and 
tools

Radiation protection can have a high Price, but the cost of loosing
on-board experiments on the entire satellite is much higher
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High performance the main driver for COTS devices, but also:

• Radiation tolerance

_ TID minimum requirements –driven by technology node

_ SEL/SEU/SEFI mitigation on system-level and/or software –driven by design

• Fault-detection

_ Correcting codes (ECC) on caches and external memory interfaces –EDAC

_ Duplication or Triplication of functionalities (TMR)

_ Time repetition (3 consecutive executions)

• Packaging and power

_ Single-point thermal load, 
generally not designed for operating conditions vacuum 
(maximum 10W components – otherwise complex thermal design)

• Product and market aspects

_ Long-term support for device

_ Availability of device lot tracability(Single Controlled Baseline) 

Other qualitative aspects must also be taken into account:

Conclusion –Selection of processor devices requires coordination of experts in multiple domains 

• Availability of development, verification and debugging tools 
• Size of user community –adoption of tools
• Support for reliable real-time operating systems 
• Access to open-source APIs and drivers for inspection

• Electronics system experts; components experts; environmental experts; quality experts; software experts; etc.

European guidelines for the use of COTS components already exist: 
ECSS-Q-ST-60-13C “Commercial electrical, electronic and 

electromechanical (EEE) components” being expanded with COTS 
guidelines, 

Credit: Alén Space
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Identify the most suitable platform for the requirements and specification

Single and multicore processors

• GR740 – RHBD quadcore LEON4

• Teledyne e2v – RT (qualified COTS) quadcore ARM Cortex A

• HPSC – heterogenous ARM Cortex-A and Cortex-R processor

DSPs and manycore processors

• HPDP – 40x core RHBD stochastic grid-array, 2x VLIW cores

• RC64 – 64x core VLIW DSP processor with hardware scheduler

• SX4000 – Quad ARM A53 and DSPs (optimized for SDR processing)

• Kalray MPPA – manycore processor

Embedded GPUs

• NVIDIA TX2 and Xavier

• AMD “Steppe Eagle”, Embedded Ryzen V1000 and V2000

• Low-power softcore GPU in FPGA

FPGAs (and “MPSoc”/”ACAP”/”Heterogenous FPGA-based SoCs)

• Xilinx Virtex5QV, XQRKU060, ZUS+, Versal AI, Versal AI Edge (just released)

• NG-LARGE, NG-ULTRA, ULTRA-7

• RTG4, PolarFire-RT, PolarFire-SoC

• Front-Grade Lattice Certus

Image/Video Processing

• HERA-IPU

• Myriad2 VPU

HERA-IPU (GMV)

NG-MED (NanoXplore)
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• High-Speed Data communication

• Low-Power Electronics

• Autonomous Systems & AI:

• Radiation-Hardened Electronics
(radiation-tolerant)
(ruggedized COTS)

• Miniaturized Electronics

• Quantum Technologies
• Advanced Sensors

• Additive Manufacturing

- hydRON optical
communication
network for
boradband in space

- 4SSTB

Quantum Communication, 

QKD & PQC security

TPM for Space

Quantum TRNG

- ERGO, ESROCOS, 
FACILITATORS, ADE, 
PERASPERA.

- Very long traverses with
autonomy decisión making
goals

- Deep Learning

- Event-based Neuromorphic

- Shrinking fabric node & 
technology

- Mems, System-in-
Package

- Smaller instruments, 
cameras…

European guidelines for the use of COTS 
components already exist: 

ECSS-Q-ST-60-13C “Commercial 
electrical, electronic and 

electromechanical (EEE) components” 
being expanded with COTS guidelines, 

¿               ?

- HERA-IPU

- GMVISION

- AVIOAR

- IFMSOC

- GNSSW-HS

- AITAG, AUTONN-SW
SpiderFab: 3D Printing 
Robots Construct 
Structures in Space

- Edge Computing
- Smart Sensors
- G-Theia:

camera & co-processor
- VigIA concept for EO 
artificial intelligence on Edge
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