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Increased frequency of natural disasters

Damage to life and property
High risk and future uncertainty

What can we do to be prepared?




AWS Ground Station
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The AWS Machine Learning Stack
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Demo architecture
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Image from AQUA over Oregon, USA
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. Services ¥ Oregon ¥  Support ¥

AWS Management Console

AWS services Stay connected to your AWS
resources on-the-go

Find Services
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To obtain direct broadcast imagery from 3 sensors The Aerospace Corporation - POC: Stew Sutton
Approved for public release; distribution unlimited
ATMS CrIS VIIRS

Advanced Technology Cross-track Visible Infrared Imaging Take advantage of a worldwide
Microwave Sounder Infrared Sounder Radiometer Suite . distribution of ground stations
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Multi-sensor
rapid wildfire intelligence
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FIREBALL

Intelligence in Time™

Experienced some of the worst
fires in history

Axis-MtVaca8 X:-22.37 Y:-2.84 Z:1.0 NSL.gkent.08-18T22:25 © Nevada Seismo Lab 2020/08/18 23:13:01.73

People (and cameras) suffered
GOES Sat, Sept 2020 significant losses



HIREBALL

Intelligence in Time™

Fire effects are global

Australia, Sept 2019

Axis-StHelenaN X:+66.78 Y:-0.37 Z:

California, Sept 2020




Require low latency global @ FIREBALL
AWS services

bucket of water to extinguish
ignificant resources, costs, and community risk

« Small fire
« Large fire
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Fireball.International

DELIVERING EARLY WILDFIRE DETECTION SERVICES

Globally distributed team

« Machine learning
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Intelligence in Time



Delivery via web, email, and SMS

report@fuegomap.com - fu
Detection Confirmed [100] sp-e-mobo-c¢ (76) (Report 81920)

To: Paul Grambauer

Detection Confirmed [100] sp-e-mobo-c (76) (Report 81920

Report 81920: Detection Confirmed [100] 2020-09-29 13:34-07:00

Note: This email is for use by the recipient only. PLEASE DO NOT FORWARD.

Product of Fireball.International in collaboration with UCB, UCSD, UNR & AlentWildfire, All rights reserved

N\ by ”
.
-
-
= -
=3 -~ -
B sp-emoboc Argdc =
33.783,-117.1973 saiehs | \ 114 ! RINCNG s ! Risito+——-San Bernardino
hathbra | . 7 ' Claremont | Upland Cucamonga Fodl 3
PAPLI I Y BTSSR (VT F BaldwinPark ——1Covina 2 /1 } } Y rrde
06:34, Sep 30 08:07, Sep 30 £l Monte f ;)
ST G0 T West Copinal Lok i
&h 3m &h 30m eréy Park Pomona { Redlands
Camera Detection - Digmoha Bar ., y -
7 Montebello - s y 3 \ Chino g
-~ ™ N Calimesa
sp-emobo< q Y Thind'Hills -
Firat Detection (OMTe atent Activity (OMTe PO Rwoca ! ¢
Nl 4 Whittier +
06:34, Sep 30 08:07, Sep 30 7 LHaba. | g
o Coomre Yo (OUAToY i AL Hesghts +  Riverside >
06:34:24, Sep 30 90'Q mey X 1 e o Morens Vatte
[ La Habra ey
“ GOES-West
IS wlidence
Porwalk High
4 o N L
-
Bellflowsr $ e ? e 24N 30.6Mw
Buena Park —Fullerton : M s A5 4 Ccr(«uy‘ y \)n-l:> -n- .
AP0z o= B i O, RO et \ Ooteesan T (o<
SN, B m i R RERR. S - - 07:45, Sep 30
et SANNGIm T 1 - Tire Sace Dot v
Cypress N\ 4h 52m
V4 A 4 968086
( \\ Orange
= / ” - GardenGrove~ 1] \;
- T SWestminster ~a
SantaAndy » Henat
3
N X N
Huntifgton - . Mentec
Beach 1 X ’ N
CoataMed s ” } "
v @ v 1
7 " ‘\ keForest
' 3 N N 4
NewpogtBeach v
! 3 ¥
- - v

/ Mission Viero

. Murrieta



Benefits of multiple sensors

More sources = higher confidence

High confidence

Camera 2



Fuego-Intelligence platform architecture
AWS Cloud

Intelligence in Time™
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Fuego-Intelligence data flow

Intelligence in Time™

AWS Cloud
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Top tech tip #1

« Capture Kubernetes metrics for resource tuning
« Burstable may be auto-terminated, use guaranteed

99 Kubernetes Deployments ¢ <8 it B & B @ OlastSminutes v Q & 10sv

B8 Kubernetes Deployments & «<¢ i B & &  @lastsminutes v Q & 10sv
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Continuous machine learning

Intelligence in Time

AWS Cloud (Platform Account)
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Top tech tip #2

Intelligence in Time

Use AWS Secrets Manager for Kubernetes deployments

resources:
limits:
memory: "100Mi"
cpu: "0.1"

Amazon Elastic Kubernetes Service T ]

env
- name: PG_USER
l valueFrom:
secretKeyRef:

ke - name: service-db-secret
key: username

|
I
I
: || o— I - name: PG_PASSWORD
I o= : > valueFrom:
—> — >
b : External | secretKeyRef:
I - i ca—db—
: Secrets Kubernetes " name: service-db-secret
AWS Secrets Manager I Controller Secrets : key: password
|
I
|

__________________________ a Kubernetes deployment



5 FIREBALL

Intelligence in Time™

What else?

« Aggregated EKS performance monitoring, Prometheus, Grafana

« Rapid building with supporting AWS services

Domain and certificate management Infrastructure and service deployment Development tools and data movement

AWS Tools AWS Command

and SDKs Line Interface

Amazon Cognito  AWS Secrets Manager Amazon Simple Amazon Simple
Email Service Notification Service

Amazon Elastic AWS Backup
File System



A TIREBALL

Intelligence in Time™

Top tech tip #3

Monitor and optimize API calls for large data stores

|
|
1
|
|
Message o— :
:
|
1

xAWS s3 sync
< >

AWS Command » Amazon Simple Amazon Elastic
Line Interface “ AWS s3 ¢p Storage Service (53) Container Kubernetes

Handler Message

Handler Amazon Simple

Queue Service

—————————————————



What's next?

« Soon—deploying a network of ground cameras with edge
compute into Australian hotspots

« Soon—Amazon EKS cost optimization using spot instances
or savings plans

« During 2022, we'll be launching an Australian satellite and
require robust ground stations
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Intelligence in Time™

Where to learn more

Find more information on Fireball.International: fireball.international

Read the blog at: aws.amazon.com/blogs/publicsector/earth-
observation-using-aws-ground-station

Visit our website: https://aws.amazon.com/government-
education/aerospace-and-satellite/



https://www.fireballit.com/
https://aws.amazon.com/blogs/publicsector/earth-observation-using-aws-ground-station/
https://aws.amazon.com/government-education/aerospace-and-satellite/

Thank you!

Yudhajeet Dasgupta Paul Grambauer
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