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Partnership Overview

The Project Team is coordinated by Exprivia as the Prime

Contractor. Exprivia leads a strategic partnership with key Bz 2.4 =
. . . - “pn Fnme Contractor
players in the fields of AR/VR, Geospatial Scientific i
- . - . ™~
Data Visualisation, Big Data. experita
Srooct nanxgamaort sexal dezign, Pracincburs el up Data Visuadsation component.
'-\ w23l 18, zupport 12 Jue Comsz and Cerloonecs soxmen /

Thanks to long experience and deep knowhow, the i . = z 1 ¢
project Team brings a consolidated technical basis Gl o S, % | MEZQ -1 ™
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leveraging on the contract team diverse yet pa
complementary heritage S 5 gl g s CEVD, B Ml st Rl
> aupoxl o &Y, Uw Cived and Conlfe ¢4 deaton -' Zuppant o csagnickud rotiva Josk v Dala Access compoent
A, / & i Soderdicas cloalian /;'
The allocation of activities between the partners’ mirrors i ‘\\
their core expertise in proposed system main components ' Senaritey

. Data access/preparation
«  Data handling L\ Cinos o Cantrani e )
. Data visualization :

o B
S e —

. Communication (conferences)
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Partnership Overview

The Project Team is coordinated by Exprivia as
Prime Contractor.

. G. Palumbo - Overall PM

. M. Cuomo - Technical Leader r — -
. M. Ricci - Development Coordinator PEERT
« P. Farinelli - Senior SW Development | le"p‘_‘\(‘a
. R. Rietti - Senior SW Development n.\:'“'"""T.ITS’.TE.":?:&T..Z"E:’BZ:;T:ZT 3';‘.-272233':.'.‘12";"""""'”""'""’,-
. A. Pettazzoni - SW Development s == = ] =
+ L. Compagnone - CADM sk V7 Pophared |
. G. Pace - CGI lead I Meea”
3D, Data preparation/Backend \ "’"""'"'2';152’;372'37&:'&“;I".Tféﬁii’.f."l’.f.'."i'&","'"'""""'"'_ J | sessrscusavenn T ou accuss sompansnt |
« C. Rossi, S. Marra, CGI SW Development = NG L 7
« S. Mantovani - MEEO Lead 3 oo
Data preparation/Backend
. D. Barboni, F. Govoni. L. Vettorello, s
MEEO SW Development o Cotmaci e
. G. Coppini - CMCC Lead - Climate Science
. R. Lecci, P. Lanteri, E. Scoccimarro -
Scientific Support and Communication
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Interactive Immersive Experiences in AR/VR based on
Real World Data

exprcl1a

Defence & Aerospace Digital Factory






PC and Mobile
Platforms

Interactive 3D Experiences

Support for multiple types of
devices
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These are interesting years for AR/VR (2023-24)

PI’OJ ect Timeline rapid evolution, acceleration to wider adoption
End 2022 - Mid 2024 (e.g., “metaverse” in the news)

) . NOV 2022 Kick Off, project startup activities, workshops /
Iterative Approach clarifications / Q8&A

. . . DEC 2022 Definition of Requirements, Design, Acceptance Tests,
Continuous Integratlon of etc
Feedback (internal / external)

. JAN 2023 Definition of Documentation Architecture, Workshops
Use-Cases

Always Based on Data

. FEB 2023 Start of Implementation, SW Development, Workshops
Visual Styles,
o work on User Flow, Interaction Design (3D, AR, VR),
o Data management

. MAR 2023 presentation of 15t Proof of Concept (prototype 1/5)
o Front end, demo: early stage 3D visualisation based on
Unity
o Back end demo: early stage data
access/preparation pipelines

expriiia
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. APR 2023
Project Timeline © hay 2023
- . JUN 2023 - Prototype R2/5 (frontend + backend
End 2022 - Mid 2024 integration)
. JUL 2023
. AUG 2023
. SEP 2023
. OCT 2023 - Prototype R3/5 (GUI, Interaction, “Show
Loading/Saving”)

. NOV 2023 - 2" DestinE User eXchange Bonn “samples of shows”
. DIC 2023
. GEN 2024

. FEB 2024 - Prototype R4/5
. MAR 2024
. APR 2024

. Prototype R5/5
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Defence & Aerospace Digital Factory




Prototype R3




Prototype R3




Prototype R3

= =5 ) = ; -
% :
" v ‘}.
-‘ - e 7 . N,
3 =1 i 7 | >
g = 4 4 i : o
| - b
\ | .:
| e T T
o |
— <
- - ‘
- - v - e ' ‘ | |
e . = ~
L
- - G —
: - :  ——



Prototype R3




Prototype R3




e TG . N e SN

-




Prototype R3




Prototype R3

Show Siwory  Layer Ul

Neow Stow o Ry > Devw
AL O
Load Shem.. > Devica.
=
Save Show,, > Backerd
Gut

u DestinE_Viz

Show Story Layer Ul
Show/Hide Timeline

Show/Hide nspector Panel

“q i B » 0001/01/01 00:00.00

[

. Sy

e

7 b Rewase o Tineot Fussl

¥ Camera

O"""" Newviganon .I w Nwvigation

Center at Surface

RESET CAMERA NORTH

Add Layer

Remove Layer >

>

surtace
Volume

Wind

3D Objects
Power network

202370031 110513

- oo
+ Earth Colioss
Lt 00 Lon 00 0000 Ew 00
Speed:iE454422

vy Camera
o Radial Navigation . Fly Navigation

Center at Surface
RESET CAMERA NORTH

+ Earth Collider

Lat:00.0000 Lon:00.0000 Ele:00
Speed:26454422



Prototype R3

Show Siory Layer Ul 7 R Reease o Timeos Funsl
¥ Camera

10 sgntcan lanos Medicane Oprucw tuvignson @)y Nwwigation

Wave Height (m) Center at Surface
962

RESET CAMERA NORTM

a4

B 70500

001

v Ovaray Canvas

- 4004 Layers
| Y
70 Mean Wave | 2 .
Overlxyinfo
Dérection (degN) » ¥ v
360 |
- J = ¥ Dlipsoidsl Canves
180
T Layers
e ¥
» lanos - Relative Humiaity
0
» lanos - Temperature
» lanos Surface v
Cyclone lanos: %
# rare Medicane that impacted L . \
parCoar y
the eastem Moditerranaan » Lay ardinto v

on 17 and 18 September 2020,

especially Greece » Layerinfo v
Min date: 2020/09/16, 00UTC
Max date: 2020/09/21, 00UTC
Temporal Resolution: 1h
Spatial Resolution: 4km

» Layer3DMedal v

«rim »

NOa/16 00:00:00




v lanos « Relative Humidity
¥ NetRaymarchVolumeRenderer(Clone)

Render Mode

Prototype R3

Direct Volume Rendering v

Vv Visible Value Range

H 0 1
20 i lanos Medicane
Wave Height (m)
f‘-z Lighting

Back-to-Front Direct Volume Rendering

0017

Early Ray Termination
20 Maeun Weve

Darection (degN) v
360
Cubic Interpotation
-,
v
¥ Longitude Range
° §
11.98 28.024
Cyclone lanos: k
a rare Medicane that impacted ¥ Latitude Ran ge
the eastern Mediterranean
on 17 and 18 September 2020, .

especially Greece

Min date: 2020/09/16, 00UTC 29.976 39.02
Max date: 2020/09/21, 0OUTC

Temporal Resolution: 1k .

Spatial Resolution: 4km V Altitude Range

1 1000000

Data Min

11.448

Data Max

“ > B B 202000906 CO0000 2020/09/18 12:00:00 103



“« »u

Prototype R3

20 Sigrificam
Wave Height (m}
942

a4

o7

70 Mean Wave
Direction (degh)
360

-
e

Cyclome lanos:

& rara Modicane | ¢t impactad
the castem Mec rranean

on 17 and 18 4 ember 2020,
especially Grel

Min date: 202 09/16, 00UTC
Max date: 2¢  /09/21, 00UTC
Temporal Ry e D
Spatial Resoiution: Skm

" » 2020/00/% 000000

lanos Medicane

s e
W

lanos Medicane

)
1

Ay
[

1543 km

7 b Retease | o | TS FAmusl

¥ Camera

©) st Nevigasn @ s rvisation

Center at Surface

+” Earth Colicer

Lat:20 3780

0.7000 Ee:2063001

Spoea:7e

¥ Quaray Canvas

» Overlayinto v

¥ Blipsoidal Canvas

Layers:

» lanos - Relative Humicaity v

» lanos - Temperatura

» lonos Surface v
» LayerCoordinfo v
» Layerindo v
» Layer3DMode v

202000921 00:0C




lanos Medicane
1000

d

20 Significant
Wave Height (m)
8962
Coeis g
448 80 F
~ 925 &
200 3
875 &
0.017 I sso
800
20 Mosn Warve 50
Dirwction {degN) 700
a0
- | s
e
300
0 [
4
S »
Cyclone lanos: 200
a rare Medicane that impacted
the eastern Mediterranean s
on 17 and 18 September 2020, 200
especially Graece, 130
Min date: 2020/09/16, 00UTC £
Max date: 2020/09/21, DOUTC »
Temporal Resolution: 1h 4
Spatial Resolution: 4km ol
iy
Lat
:29'976

Lon

543 km
-28.024




v Ellipsoidal Canvas

v lanos Surface v -~
v lanos - Relative Humidity
Refresh
¥ NetRaymarchVolumeRenderer(Clone)
A lanus Medicare Render Mode
DEM Direct Volume Rendering v
SWH [2] v v \‘isible Value Range
: 0 1
DEM Displacement Factor s s P
Dataset IANOS Lighting

. Sub Dataset SWH

T e Back-to-Front Direct Volume Rendering
DEM Bump Strength Y
Moda:
. Preview v High-Res Early Ray Termination
Prewview stslus: successful v k
DEM Smoothness High-Res status: successiul Cubic Interpolation
Min Value
. Soe ¥ Longitude Range
Max Value . .
DEM Lighting 5.98 11.98 26.82203
No Dala Value
\/ ¥ Latitude Range
999

’ SWH Colormap .

30.85808 39.02
gefault r Y
= MWD B T ¥ Altitude Range
» Time Of Interest ’_.
’ helght1 km » Area Of Interest 1 517318

expri1a
Defence & Aerospace Digital Factory | Data Min

» GEBCO_LATEST o || Apply



I 2
Z.95

iy
vy

¥ 5WH
Blending Factar - SWH
.I,;

Crop Latitude - SWH

Crop Longitude - SWH

» Data Source Parameters




= 18 e A5 ¥
@
DEM Smoothness
@
DEM Lighting
v
v SWH

Blending Factor - SWH

Crop Latitude - SWH

Crop Longitude - SWH

e |

» Data Source Parameters

» MWD

» heightikm

» GEBCO_LATEST
» LayerCoordinfo v
» Layerinfo v

w | s el al W P ) -



Energy - Near Surface Wind

L wavart et wvy e »y
o e ely Tome (rues arvons o aieaskens e (R Sl Brves

regand to yech probbemn incuved a4 sdt
o nrg thh cats (ree

et
rivacy o e




Prototype R3

5
1’;‘
e” i
L 4
L 4
P i 5‘ "
“, - 3 * P '
“ - " F] a
- > 5 2
.-v-h.;’;". ’ o b
AL + "' & .
Y ( ‘ “".
‘e Q" N
on WO = . '
- - - g 1
” - 3 9
o '
e ¢ = e
. g * =

Near-Surface Wind Speed
‘Resolution: 0.11 degrees

% -{_0/

‘ This deti has been produced ® the contnet of
PRINCIPLE /TORDEXACDS project m & data provider fer the
Chmate Data Siore within the (opernicus Climats Chargs
Service (35 - hopa/ /climate copermicus. su/). While sbiding
By he hghet sciemific snd Lechnicsl standanty, CCMWY
Careen wariant that any inforimatien proveded by the C35 will
Bbe entirely free rom stram or ombalons of that such srrors o
omnuony (an o will be rectifled entirely Thu spples 10 fats
f1om projecty Dt (ootinue 10 be developed. bet sie made
putiicty svalable o the purpose of feodbeck and terting
Some deta o metadata may heve Seen Crasted o (17s Suied
in Mles or formats that sre not emor free. FOMWE acoepts no
responsibifity with regard to such prodlerss Incarred as @ resuit

Exl:ll-'l 1a of using this dota (vew

Wiy / fetimate copemikun ow/ dinc simar g iwacy for the full

Defence & Aerospace Digital Factory o taime )



Prototype R3

awtioninfo

» Cnmegy ‘ rover Nedwork

p» LaysCoardinlo

p Near-Surfacs Wind Speed

Near-Surface Wind Speed o ¢
Resolution: 0.11 degrees - :
£ *’\ _ . I




» LayerDisclaimer

» Qveriayinfo

¥ ENipsoidal Canvas

Layers:

v Energy Power Network

Global scale
Show nodes
v

Vectical scale

Bar radius

.i

Wind power color
Solar power color

Show power generation
v

Show power capacity
v
Show power demand
v

Show power diff
v

Show links

v

¥ NetPowerNetworkBarLayerRenderer{Cione)



Prototype R3

¥ EN preindol Sanvie
Larearn

i Crungry Purast Malwars

L b Larpe-Goond nlu
wr P Barlac o W nd Bacad
=l
[E =l

A
» Glzbsl Earih imaps

Bar radius

Wind power color

Solar power color

Show power generation

v

Show power capacity

v

Show power demand

v

Show power diff

v

Show links

v

Link width

4

Link arc curvature

Link unused color

Link full color



e

Th dune e e peretatmd in e tmteal of
m*un*nn
h---‘.-w,-u-’
Sarvice |C5 - htrpr/ jclemuate copernicun sa/) While abesing
By e gt senEte and techekal stanarc, (CMWF
——-o--.-u—q- provitied by e O35 Wil
o b e o
*---uu‘mm*.ﬁ
ers projec thar contiuee 3 Be develaped Bet we mads
oy e bor oo purpass of

0 Bs 00 Prwrrvsats Tt e vt wiree broe (CMWE sccopts me
responsibiity weth regird is soeh prodlerns Incarred m 4 resut

ol espzrbau RSN IR

Energy - Near Surface Wind

v . ¢
. » ! ¢
’ ‘. -
' b / X b o
’ .&0'..’ ' i .
! '.‘ <9 - - ."'- ‘\ .
"~ I :' ‘.V ¥4 ~§ \ \\
v . 2 - - RSPl T LR
R g2 i e
. ' ' ’ .
. “ ] , r ' " Y 3 et
L — "- ) "



Prototype R3

R ,1-: = T
s _5:\10 e Wind power:
e weves+ . Produced: 15869.42 TW
oot . Capacity: 27%
""" . "*s, _m Solar power:
N - Produced: 0 TW
wameasd. - Capacity: 0%

» Power demand: 27946.33 TW
= Links usage:
-AT:83% Vv (IN)
e 'CH: 76% v (IN)
8 “FR:61% v (IN)
_ - GR: 96% A (OUT)
\ . -S1:19% v (IN)




Prototype R3

DE
Wind power:
« Produced: 0.007719768 TW
- Capacity: 23%
» Solar power:
ey e - Produced: 0 TW
. - Capacity: 0%
» Power demand: 38453 TW
® Links usage:
+AT:38% v (IN)
«CH: 7% v (IN)
_‘_‘_‘-f,;‘-' “CZ:24% v (IN)

== . -DK:49% ¥ (IN)
o R s, LU 379 A (OUT)
T B . SE 60% Vv (IN)
S % i -FR:30% a (OUT)
o LT . P B9 NL:2%-V(IN)
RGP PLI27% ¥ (IN)
g ) g -, ..*-"‘*‘“;"k 2wy Fovwowman,
- ".' "‘ ; ~~~ “ ',‘
. - o’ . ‘
02 de0 W . . ¢ “swn. .z . v
< P c\‘::nuu- ,' o’ -" _-'-. { ..‘~ P ey =
2 . < . ” - ol - 4 ) ‘
? - -y ~ " ."' * N
eata & .".." ¢ ~‘~ )
: o bty AN 7oy .
il B 1f \: : 2 s
“a. . 3 '. ‘\4 < ‘ -
2 : - ) \ ~
//“\.\ .o ! . =

/ ! N 7 \.' 3}".\



Cxv. - T (y oo

Energy - Shortwave Radiation 7 Eanh Cotider

Lal:35.8507 Lorc 125080 Em3115122
Sprot1¥G1268
— ¥ Elipsoldal Canvas

Layers:

» Energy Power Network

v Surf. Downwetling Shonwave Redistion

Rafresh |

DEM

haightikm (23] A |

DEM Displacsmant Factor
®
\ 3 DEM Bumg Strength
\ ®
DEM Smoothness
®
DEM Lighting
v
» backgrounds:na_10m_coastiine
’ ¥ Sl Downwelling Shortwave Radiation
3 Blending Factor - Surt. Downwaling Shortwavi
e
Crop Lathuce - Surf. Dowrwellng Shortwave f

Surface Downwelling
Shortwave Radiation
Resolution: 0.11 degrees

B hea b bt B el o

By e Vs e o caie I b s o0
a—— w—— -

Crop Loowgitucks « Surf. Dowrwaling Shortwaye

- Lot e -
D e T T
D e L )
W o P TR e A S, AP Rt
A @ g = et s bead o ot
g B e (e

P N s o o s v vy

} ' ' L
R B, < g ¥ Nuorau Canvae

“« i H » 2000/01/01 02:20:00 2000/03721 124607 2000M2)37 22:30:00

» Data Source Parameters
» helghtikm




Prototype R3 . =

ECMWE Streaming for R3 o »
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Prototype R3

ECMWE Streaming for R3 G~
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NVIDIA CloudXR Architecture _

SERVER

NVIDIA CloudXR Server - NVIDIA CloudXR Client

OpenVR Applications oo

NVIDIA RTX Virtual
Workstation Software
[vWs]

NVIDIA RTX GPUsg ««oeeveeeeiens
XR Devices

Ethernet, WiFi, 5G
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e

Exploring Visualisations
that are Useful

expriiia
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To converge on a visualization useful to DestinE, it is important
to first understand the general needs and goals. This can be
done through communication and gathering information about
the data and the context in which it will be used. Use cases:
Extreme Weather: “Medicanes”, Climate Change: “Energy’.

Once the needs and goals are understood, it is important to
experiment with different visualization techniques and
formats to find the one that best communicates the ECMWF
information. Involve creators of videos and imagery (non-
interactive non-realtime) and implement an interactive realtime
AR/VR application.

It is also important to gather feedback from ECMWF throughout
the process and make adjustments as needed.

Finally, we will execute an internal testing phase specifically for
the visualization with a small group of typical users before
presenting to the general public to help ensure that our choices
are effective and useful.
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From Use-Case to An iterative Visualisation Design Strategy

Visual Design

1. User Flow: Describing the user's journey through the 3D
experience, including the different scenes and interactions
they will encounter. Will start after use-cases are defined.

2. Technical Requirements: Outlines the technical
specifications and requirements for the 3D app, such as
hardware and software requirements, performance, and
optimization. This technical process has already started.

3. Low-fidelity sketches: low resolution wireframes of the
different scenes in the 3D experience, outlining the layout
and functionality of each one.

4. Style Guide: The visual style and guidelines for the 3D
app, including color palettes, typography, and imagery.

5. Interaction Design: How the user will interact with the 3D
environment, including details on navigation, selection,
and input methods.

6. Asset List: Alist of all the assets required for the 3D app,
including 3D models, textures, audio files, etc

Usability testing: The plan for testing the usability of the 3D

app, including the methods and metrics to be used.
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Global Scale

At the global scale, EO visual
data is used to study and
understand large-scale patterns
and trends on Earth, such as
climate change, deforestation,
and land use change.

These visual data are processed
from satellites products, allowing
to perceive the entire planet at
once.

Multi resolution assets
management.

expri 1a
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Local Scale

At the local scale, visual data is
used to study and understand
specific areas or regions on
Earth, such as cities, towns, or
natural landscapes.

This data is collected from both

satellites and aircraft, allowing to
view smaller areas in greater
detail.

Multi resolution.

expriiia
Defence & Aerospace Digital Factory




Multi Layer
Visualisation

such as satellite based products
and/or elevation data, to create a
more comprehensive and
detailed view of a specific area.

Each layer of data provides a i
different type of information, such i ,
as vegetation, land use, :
topography, and more.

expri 1a

Defence & Aerospace Digital Factory



Comparing
Multiple Datasets
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VEX, Animation,
lllustration

Visual display of Quantitative
Information

Arkarctic Jom Shaet Dwvation Change

i~
Warmn eean cuments enter
Ry beewath the ice sh

\‘

Visual Explanations
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Thank you for your attention (Q&A)
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