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Platforms and decentralized intelligence (I1A) 45 mil. EUR

2019 2020 2021 2022 2023 2024 2025 2026 2027
ICT-56-2020 Next Gen. Internet of Things (RIA) 46,5 mil. EUR
H-CL4-2021-DATA-01-05: Future European platforms for the
Edge Edge: Meta Operating Systems (RIA) 54 mil. EUR
H-CL4-2022-DATA-01-03: Programming tools for decentralised
intelligence and swarms (RIA) 40 mil. EUR
H2020-DT-2018-2 Interoperable and smart homes and grids (IA) 30 mil. EUR
2 H2020-DT-2018-2 Agricultural digital integration platforms (I1A) 30 mil. EUR
loT pilots : el e e &Y = .
H-CL4-2024-DATA-01-03 Piloting emerging Smart loT

Cloud

SW
Open Source

|| ICT-15-2019-2020 Cloud Computing (RIA)

30 mil. EUR

H-CL4-2022-DATA-01-02: Cognitive Cloud: Al-enabled
computing continuum from Cloud to Edge (RIA) 50 mil. EUR

ICT-40-2020 Cloud Computing: towards a smart cloud
computing continuum (RIA) 20 mil. EUR

H-CL4-2023-DATA-01-04: Cognitive Computing Continuum:
Intelligence and automation for more efficient data processing

(RIA) 28 mil. EUR

ICT-16-2018 Software Technologies (RIA) 20 mil. EUR

H-CL4-2023-DATA-01-06: Coordination and Support of
Cognitive Computing Con. research and policy (CSA) 2 mil. EUR

ICT-50-2020 Software Technologies (RIA) 30 mil.

H-CL4-2022-DIGITAL-EMERGING-01-26: Open source for cloud-based
services (RIA) 22 mil. EUR

EUR |

H-CL4-2024-DIGITAL-EMERGING-01-21: Open Source for Cloud/Edge
to support European Digital Autonomy (RIA) 20 mil. EUR

H-CL4-2024-DIGITAL-EMERGING-01-02: Fundamentals of Software
Engineering Fundamentals (RIA) 14 mil. EUR

for Open Source (CSA)

H-CL4-2024-DIGITAL-EMERGING-01-03: Public recognition scheme

2 mil. EUR




Cloud to Edge to loT orchestration

Trend/Paradigm Shift: from Cloud to Edge
Bringing computing resources closer to the data

Far Edge / loT Cloud / HPC

Smart Device Infrastructure

Federating far edge resources to provide cloud resources close to the edge — real time processing



Use case of Edge Computing Containers near

Renewable Energy Sources

HORIZON-CL4-2021-DATA-01-05: Future European platforms for the Edge: Meta Operating Systems (RIA); Project: AEROS 101069732;

Period: 01-09-2022 to 31-08-2025; EC contribution 12 mil. EUR.

Concept:
Data flows from loT devices of the wind, photovoltaic and hydro

energy sources in real time (or also periodically - hourly, daily ) to
federated edge computing containers located directly at energy
sources and connected to them. The edge computing containers
process the data and provide them back to the loT devices to manage
them in real time. They also provide and receive some aggregated data
to/from the cloud of the data center.

Benefits:

Real time (and hourly, daily) information from the energy sources is
processed in the edge computing node, where orchestration powered
by Al launches actions. Coupled with the cloud intelligence of the data
center (manageability interface - app), energy providers can make
coordinated decisions to balance the electricity network. Orchestration
of energy production of wind, photovoltaic and hydro sources and of
energy consumption sinks. This includes the electric vehicle charging
which leads to more optimal consumption of renewable energy and to
increased profits of the energy providers.
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Advanced robotics — Logistics / Manufacturing

Horizon-CL4-2021-DATA-01-05: Future European platforms for the Edge: Meta Operating Systems (RIA); Project: FIUIDOS 101070473

Robotnik — leader in European service robotics, focuses on development and manufacturing of
autonomous mobile robots and manipulators.

Motivation Objectives

- Efficiency of robotic logistics is - Use FluiDOS to manage a robot fleet
direclty related to capability of - Increase computational efficiency by
performing complex tasks and dynamic orchestration of workloads
battery duration - Enable execution of the heavy

- 80% of robot computation resources workload without draining battereis
is used for internal robot tasks - Reduction of cost.

- Increase space fo computational RB-VOGUI

intensive workloads (Al)

PAYLOAD:150 KG
HIGH MOBILITY
PICKING AND TRANSPORT

Approach

- Today tobots use ROS on Linuc bare metal

- Split and containerize ROS and integrate
with FluiDOS

- FluiDOS will provide powerful abstraction of
fleet resources

- Create workload algorithms and fleet
management strategie to improve overall
performance

SUMMIT-XL | = o RB-CAR
PAYLOAD: 65 Kg TOWING CAPACITY: 680 KG

INDOOR & OUTDOOR AUTONOMOUS ALL TERRAIN
MAXIMUM SLOPE: 47% AUTONOMY: UP TO 70 KM



In-car Advanced Infotainment and Multimedia Management

Horizon-CL4-2021-DATA-01-05: Future European platforms for the Edge: Meta Operating Systems (RIA); Project: ICOS 101070177; Period: 01-09-2022 to
31-08-2025; EC contribution 11 Meuros

Concept:

* In-car entertainment as eXtended Reality (XR) interaction options are currently severely limited for passengers and drivers
alike: XR experience require low latency and high computational power.

* Multiuser and Multi-sites Virtual Sharing Experience to interact in sync with high-definition media contents (3D models,
immersive videos, pictures, etc.) with in-car passengers and other users far away (in other locations).

In-Car Nomadic Edge Node: 8 g
Rendering / Small Analytics / :
Data from loT Devices

Benefits:

* Realtime XR experiences require a massive amount of graphical
rendering processes with high reliability bandwidth, and strong
latency requirements. ICOS will reduce the before mentioned
requirements maximizing end user QoE by splitting and easy
manage workloads between XR device and the edge cloud.

* In-Car Nomadic Edge computational node to offload the
rendering of 3D objects close to the end user to minimize the
interaction latency and improve the end user quality of
experience. Edge Node: Rendering /
e With a multiuser remote rendering solution, it is possible to Small Analytics / Data

. . . . . . . from loT Devices
bring high-quality 3D objects and interactive interfaces to
smart glasses and holographic display.

* Implement a personalized productivity zone, a gaming station, a

study center, creative studio, even a wellness arena.

Cloud — Persistence Layer
/ Big Analytics




Use case of Smart Farming — Aerial&Terrestrial Bio-Spraying

Horizon-CL4-2021-DATA-01-05: Future European platforms for the Edge: Meta Operating Systems (RIA); Project: NEMO 101070118; Period: 01-09-2022 to

31-08-2025; EC contribution 10.5 Meuros

Concept:
Collision prediction and avoidance through real-time positioning and

FML functions hosted locally and in the edge. Optimal spraying via
combined edge (remote) and semi-autonomous (local) FML

decisions. Safe operation of robots in the field and contextual-loT to Imagevideos

. ) . * Multi-spectral camera
inform the robots on the weeds’ location. Reduce waste/energy + - — - + Ondevice ML-based disease
preserve organic certification of olive oil. o e

+ Data communication
* Model update (FML/Transfer
Learning)

micro-clima data

BEﬂEfitS: ) Ai.rtemperalture&humidity + Inference (disease prediction)
. . . . . ) Wlpd dlreCtlon&Speed + Actuation (aerial spraying,
® Improved crop disease prediction based on both micro-clima — wectory optimization
. . . Staton ¢+ Leaf wetness
measurements (SynField) drone images via FL models/transfer J « Soil moisture & temperatre Imagehvideos
. 2 Y * Stereo camera
learnin g \ * On-device ML-based disease

SynField
Node

+ Data acquisition

+ Data communication

+ Model update (FML/Transfer
Learning)

* Inference (object detection,
disease prediction)

+ Actuation (trajectory
change, terrestrial spraying)

Improved ML-based object detection based on both location/activity =

Wetness 1

data (wearables) and stereo cameras (mobile robots) via FL
models/transfer learning
On-device intelligent decisions to trigger actuations

® On the mobile robot & drone

® MlL-based disease prediction to trigger spraying

® Object detection to trigger trajectory updates
Cybersecure loT and Al operation to increase yield safety & support
food security

Mobile robot

+ Data acquisition
¢ Data
communication
Location/activity data

Workers’
smartphones

+ Data persistence
* MLmodel
aggregation (FML)
* Model sharing
* Data sharing

* Data persistence
* MLmodel training
(FML)

* Inference




Use case of Emergency/Disaster Recovery

HORIZON-CL4-2021-DATA-01-05 — Future European platforms for the Edge: Meta Operating (RIA); Project: NEPHELE 101070487;
Period: 01-09-2022 to 31-08-2025; EC contribution 9 mil. EUR.

Concept:

The application will offer timely support to rescue teams to locate and
identify victims, assess the victims’ injury, assess damages and risks to B
prioritize the rescue operations. Data is generated from the A T — T,
heterogeneous loT devices (i.e., mobile robots, drones and sensors). An Frontend ———
loT and edge computing software stack will leverage virtualization of
loT devices at the edge part of the infrastructure while a synergetic
meta-orchestration framework will manage the coordination between
cloud and edge computing orchestration platforms.
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Be n Efits : ............................................................................. \ .............
environmental

Optimized resource and networking orchestration for time critical loT jrivet e parameters

Node #1 functionalities

communication and computation. Edge nodes will be handling critical V0w~ o

actions in a timely fashion. The distributed system will help to deploy B /“""”1 "?gf"

resources and application components and resources while efficiently A (o
managing all data, filtering the most pertinent ones, and processing it i
closer to the ground. Advanced services will be offered at edge or cloud Frefgntrs

to optimize robots and drones’ trajectory, prioritize rescue operations

based on risks assessment and health monitoring.




Use case of Smart Farming

H2020 call: ICT-56-2020 Next Generation Internet of Things (RIA); Project: TERMINET 957406; Period: 01-11-2020 to 31-10-2023; EC contribution 8 mil. EUR.

Concept:
Data flows from Internet of Things (IoT) devices: =5 M T

1. in real time from static plant and livestock AGRICULTURAL
DRONES

sensors, whether stations and farm facilities. : | EIER
: . “4&B | STATION

2. periodically (e.g. daily) from mobile agribots, : : - FARMING
. : : DATA
tractors and drones. : : ]

Data flows to a local edge computing centre (((+,)) PLAT e TRACTORS
(farm) and some of them are transrefed to the 5

cloud (an agricultural app) and also back to the
loT devices to manage them.

I~
-

Benefits:

Real time and daily information from the loT
devices is processed at the edge (farm).

Coupled with the cloud intelligence (app), AGRICULTURAL
farmers can make qualified decisions to curb E - r SMART FARMS

the damage and/or increase yields/profits. LLL) 10T APPLICATIONS IN AGRICULTURE




Use case of Smart logistics at terminal stations

HORIZON-CL4-2022-DATA-01-03: Programming tools for decentralised intelligence and swarms (RIA); Project: INCODE 101093069;
Period: 01-01-2023 to 31-12-2025; EC contribution 8 mil. EUR.

N N D N
Concept: -R -& -R -R Truck fleet
Load information including transport conditions data (perishables like food) oum
flow from mobile IoT sensors of the truck fleet in real time or also Trucks’ data Vehicles sensors’ registration
periodically (e.g. daily, at the entry) to register and authenticate with the with load and authentication
local data centre at the warehouse. Static loT sensors in the warehouse info

provide inventory status info. Some of the local data is combined with the
cloud intelligence (logistics app). Then the local data centre receives

Local data
commands to manage a swarm of mobile end-devices / vehicles and centre -
workers for (un)loading of the trucks according to a schedule in real time. O~ | warehouse
Benefits:

Optimised (un)loading scheduling and allocation of respective resources  (un)ioading schedule 0 Weather and
leads to prevention of damage to perishables and to reduced units costs of  based onload o traffic info
and resources info 9 X

using trucks and loading vehicles. In turn, this leads to increased profits of
the logistics actors. =
Logistics app is a trusted framework for all the logistics actors: road carriers,
warehouses, distributors or retailers.

N C U TY S
Coordinated (un)loading provides for work safety and prevents product = -
mishandling. _I'OQ _I'& ‘J 1 L.

Swarm of end-devices / vehicles Cloud - Logistics app
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Use case of Edge-Cloud-Continuum in Smart Manufacturing & PHYSICS B
(PHYSlCS) Use Case 1 -

HORIZON-XXX-XXXX-XXXX-XX-XX: Please refer to slide 5 or 6 for this section. Auto-deployment of substitute service in the Cloud
Concept:
1. In case of failure of local quality control service (Function-as-a-
service) a previously defined PHYSICS-enabled application is re-
adjusted and deployed in the cloud-edge-continuum | Deploymentofthe faled senvie according o
automatically. The Quality control service remains productive - — /
and continues with the deployment in the cloud. | |
2. Alocal quality control computation power is limited relative to
the cloud. In case a confidence level of a local Al-based quality
check of an image is below a certain threshold, the defect
inspection task can be shifted to the cloud and run a more
complex inference model. Use Case 2
- High Confidence Quality Control

Cloud-Provider g iE11eNe - certainty > x ('\/\) &
Qc- ) ~— .
P <
Service Service 2 certainty<x —

Cloud-Provider1 Cloud-Provider 2

Service Service

r{ 1
FalIure

Service 1 Serwce 2

Benefits:
= Increase stability & reliability of software services
= Decrease unplanned downtime of production manual inspection
= Reduce repetitive human interaction / U
" Increase confidence of quality assurance of products seice 2
= Reduce product related wastefulness (returns, delays, defects)
= Use enhanced computation power of cloud only on demand |
= Pay-per-use model of Faa$ service _ i =¥ Certaimy‘ e

Service 2 e certainty >x (/)

Service 1




Thank you

for your attention!

Jan KOMAREK: Jan.KOMAREK@ec.europa.eu
Rolf RIEMENSCHNEIDER: Rolf.RIEMENSCHNEIDER@ec.europa.eu



