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Introduction and rules of engagement! (1/2)

Drone”! is an integrated solution designed to support the assessment operations using
the images captured via drones thanks to Artificial Intelligence capabilities.

This project is a Proof of Concept in order to confirm the interest in buidling such
integrated solution together with the emergency.lu solution.

This workshop is an important step in order to collect comments, observations, reactions
or any other feedbacks to better define the actual requirements.

» This project is not intended to deliver an operational service

» This project is supported by:

@esa LUXEMBOURG \E( emerg ency.lu

AID & DEVELOPMENT #
European Space Agency




Introduction and rules of engagement! (2/2)

mmm— \\/hat we will discuss:

- Project scope, ambitions and motivations
- Integration with mission operations

- Technical implementation

- emergency.lu possible integration

 Collaboration with other services

What we will not discuss:

- How to start using the service

Interactive workshop, please ask question during the presentation

- Feel free to ask question at any moment: there is no stupid question in such workshop!




Project
motivations,
scope and goal




Starting point

Hypothesis: a drone captures 20 mins of video at 1080p resolution using H264.
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Needs and pains analysis (1/2)

\—3p Preparedness

DRONE"' solution is used to:
_ monitor the preparedness

plans
_ assessing resilience capacities

(e.g. dams inspections)

DRONE" solution is used to:
_ assessment of the situation
capturing damages

_ provide information refresh

_ follow the interventions

_ monitor logistic infrastructure
_ assess responder security
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\ ' DRONE™! solution is used to:
| _ precise land-use
_ monitor of potentials stakes

k 1 and risks

-

{ DRONE™' solution is used to:
5 _ monitor reconstruction work
' _ assess overall security (after-

hocks...)




Needs and pains analysis (2/2)

Collect information

Assess situation and risks

First
@ responders

Coordinate with local teams §

Information
Management

Report about the situation :“

Refresh information




Needs and pains analysis
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to a full area

All in one solution with
managed services
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Needs and pains analysis

All included drone solution with high precision location
for repeofed assessment fighfs

Future improvment of the Drone autonomy with autonomous
flights/mission and behind line of sight support

Presence of catalogue of Al models
to adapt to the situation

Ready to use drone
with satellite
positioning

Same models can be applied

to a full area

Local capture and
analysis solution

Ready to use model
library with click-and-use
approac

All in one solution with
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Easy and O-code solution
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Value proposition
Then, what Drone”' should provide?

1. Deploy a flexible and easy solution to operate analytics
solution based on Al and computer vision.

2. Propose a central solution for the creation and the
management of the Al models.

3. Organize the dissemination of the created models on a
Market Place like approach.

4. Support the organisations to create specific Al models and
integrate them into vertical solutions.

5. Provide an integration of the drone solution with the
emergency satellite terminals.




Operational scenarios (1/2)
Local Assessment

Main challenges: VRN

* Deploy the technical capability to provide image Gapture /
the processing capabilities : '

* Deploy the Al models that can be
applicable for this typical analysis

* Ensure the flexibility and easiness of the
solution

Ju Repository of Al
central platform models

Initial KPls:

* Qualitative: easiness of the solution
* Quantitative: models accuracy

* Quantitavive: number of models brovio abetier Gota cloar view

images Terminal

Analyse and compare the Raqid Antenna

. . the situation :
* Quantitative: delay between capture & P O omaton xtacid om
\ . observation
assessment information available ¥ \ ¥ \ v
Responders "
Boneficlarics or J-';'ﬁamx Head Quarters

Coordinators

or
Regional Agency




Operational scenarios (2/2)

Change detection

Additional challenges:

» Consider the access to (Very) High
resolution EO images

* Apply comparable Al models on EO data

* Ensure the transmission of the reference
information

Initial KPlIs:

* Qualitative: easiness of the solution

* Quantitative: models accuracy

* Quantitavive: number of models

* Quantitative: delay between capture,
assessment information available and
the comparison with EO based
infornation (reference)
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Global chain of actors in DroneAl

Civil Protections

le Protections

Groups \ Mission deployments Response :
(inc. logistic and OPEX —
[
, : Trainings for on-site WMitigation
EU Mechanisms ‘ officers Preparedness

‘ Donors b Ooverages)

UN Agenctes

Refurbishments

Observations:

* Complex chain of actors

* Related to the type and location of emergencies

* Coordination is a critical point

* Coherence and compatibility between actors and operation
phases (e.g. preparedness vs response)




Operational chain of actors in Drone? (1/2)
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Operational chain of actors in Drone? (2/2)
o Not in DroneA! scope
HQ
data-scientist w - .|n Drone?! scope

@
, Drone specific
Drone pilot .
interface

4
First Assessment
responders portal




How does it

work?

Technical part




Overall system
Processing chain and models

N
.

\ Geo-tagged

. emergency.lu
« Images gency

network

Distrl! ution

of Al models

__________

Assessment
information

Field
personnel

Agency GIS or
data-scientist

Rapid deployment

images collection information

terminals
_________ Detail of the data processing chain . _____
| E SiboMax-ICS
i AR\ Vo
3 &@/‘ :
1 "’/ :
Geo-tagged Al models Assessment

...................................................




Overall system
Processing stack

OPyTorch  Pd Keras
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Rely on the existing Max-1CS
solution

Implement a dedicated processing
pipeline to be deployed on Satellite
terminal

Integrate an edge processing
device (nVIDIA AGX Xavier) within
satellite terminal (NoSaCo)

Use different Al models to ensure
the flexibility of application



Overall system
Processing stack (1/2)

Drone Operator
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EarthLab Luxembourg Edge Inference Engine EarthLab Luxembourg Max-ICS Platform

Raw data Model Deep Learning

Factory concept

Inference Deep
Leaming -
Factory concept | ‘ ’ \‘

NVIDIA Jetson cache | |
Hardware .

/ Existing Models
repository

data
Deep Learning Synchronisation Agent

New Models
repository

Deep Leaning Model Sharing API

—X

Data-scientist
in stakeholder
organisation

| |
1 |

Information
Management
Operator

>

Local processing implemented
as a Max-ICS treatment
pipeline using the Edge
Inference Engine.

Al part implemented via the
Max-1CS Deep Learning
Factory concept

Specific synchronisation

mechanism to cache the Deep
Learning models within the
edge device



Overall system
Processing stack (2/2)

Cloud based hosted
solution

Edge device deployed
in NoSaCo terminal

nVIDIA XD

AGX Xavier
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Al part implemented via the
Max-1CS Deep Learning
Factory concept

Specific synchronisation

mechanism to cache the Deep
Learning models within the
edge device



Introducing PaaS$, laaS & Saa$S (1/2)

Self-managed Infrastructure Platform Software
as a Service as a Service as a Service

Applications

Applications Applications

Data Data

Runtime Runtime

Middleware Middleware

0/S 0/S

Virtualisation

Servers

Storage

Networking

Managed by
customer




Introducing PaaS$, laaS & Saa$ (2/2)

Self-managed Infrastructure Platform Software
as a Service as a Service as a Service

Data

Runtime
Middleware
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Virtualisation
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Data

Runtime

Middleware

0/S

APD a 0,

Servers

Storage

Networking
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0

Managed by Managed by
customer provider
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Flexibility and evolutions
Avoiding lock-in

Software
as a Service

s : e e s N 7N
v Possibility to implement specific pipelines { Iﬁ N%@Nﬂ(menceucv Al
to cover different requirements. NN PRONE
7 7
Possibility to import datasets, to train specific X
~/  models, to import existing deep learning (u > Max-ICS
Models. S (S e e
Capacity to run the solution on different
~/  hardware and cloud solutions (AWS, 7 emergency.lu
local device, private datacenters)




The Al side of it
Deep Learning Factory concept (1/2)

Dataset t Train the model Integrate th
atasel preparation in chain in process
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The Al side of it
Deep Learning Factory concept (2/2)

Different types of data-mining tasks
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A boy runs as others play on
a home-made slip and slide.




Building Al

models

Demo part

Go to Max-ICS




The processing side of it
Pipeline integration (1/4)

Data treatment as simple as a drawing

v
A Ovorview Intertace

JE
Detocting g"\ll .v.m‘
data-dhver 4\
. MWME ...... :mgm Component from catalog

of applications grouped in
a Market Place

Define advanced data-treatments

o

Mix heterogeneous data

x From Experimentation to Production in
one click

Max-ICS provides an integrated
solution to design processing chains

Major added value items are:

« Simple easy to design solution

» Access to an internal Market-place of
components to speed-up the
development process

« Seamless integration of Al inference
modules (for computer vision and
data-mining)

» Directy deployed in a distributed big-
data environment

» Cloud agnostic solution




The processing side of it
Pipeline integration (2/4)
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HQ

data-scientist

The processing side of it
Pipeline integration (3/4) the oot

T
AP E S
e API ,
Repository watcher Media AP APl API R60f damages
API API Queue Quéue
API
API
o —— | mee]
FTP Server —— API @ 1_‘Queu
N © API \l
Assessmesht commander pfo?ﬁ?/‘mg dispatcher API Consolldatl
AR Que'/ue Queue Road damages

" Applies', AP A
RTMP Server analytics®. -m/ | API

Assessment tasks API

Person detector

e
.
*e
*e

..
.
ea.
ey
B

Provides”

information First
responders

Drone pilot




The processing side of it
Pipeline integration (4/4)

Private Public
Farm Cloud

g O

Edit application

Type Options

NodeUID  ftp-server

Type  Poller

Title® FTP Server

Autoscaling

Number of instance(s)* 1 S

©-GEOS
e-geos02.prov.earthlab.lu
GPU Support e-geos0l.prov.earthlablu

Any (e-GEOS)

Security Class® EarthLab Luxembourg
eugene.office.earthlab.lu
arthur.office.earthlab.lu

Agent* ¥ maxics-edge.office.earthlab.lu
antoine.office.earthlab.lu
Any (EarthLab Luxembourg)

CPU cores* 0.1 $ -




Demonstration

of the current
implemented -

solution

Demo part
Go to Max-ICS

Got to DroneA! Ul




Wrap-up and

next steps




Next steps

» We need your feedbacks concerning:

>
>
>

» Project next steps:

>
>

The overall approach

The Al models that can makes sense in the different operations

The possibility to interract with your GIS and Data-science teams
HITEC

Integrate more interesting Al models

Integrate the solution within the emergency.lu terminals and network with SES
emergency. lu partners beyond frontiers

Prepare an external demonstrator with Drone and Satellite connection

Evaluate the applicability of Drone*' and other analytics solutions in emergency
context



Thanks for your
participation

(EMERGENCY Al DRONE* solution for Humanitarian
DRONE & Emergency situations



