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Agenda

New realities of geospatial data

Processing your satellite data on AWS

Sentinel Hub — An EO layer on top of cloud infrastructure
Use case #1 - Large scale ML feature preparation for EO

Use case #2 — Monitoring of agriculture activities on field level

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
p —



New realities of geospatial
data

aW% © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved



The new realities of geospatial data

Unstructured data with .- -~
location references v Vector formats
).
\
Geotagged logs, pictures 1 _ Raster formats
and social media content ™\

N _ Navigational standards such as
used by AIS and GPS

Explosion of GIS data Demand for faster

Explosion of data N ;
standards decision-making
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Spatial data applications across industries

« Utilities

« Environmental Services
* Local Government

* Agriculture -
« Transportation
* Mining

* Surveying

* Advertising
* Retail
 |nsurance

 Financial Services
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Where AWS can help?

Serverless data Operational

processing analytics Customers want:

Real-time

Big data analytics A single data store that is scalable

processing Security

and governance

Predictive

analytics To use the standards-based data forma

Data
warehouse

ETL and catalog
data management

o To analyze their data in a variety of ways
OeegvlxxsEal

Cloud data lake
infrastructure

Decoupled storage
and compute resources

T T

Data Streaming
migration services
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Processing your satellite
data on AWS
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Data life cycle continuum

Sources

%

Satellites

O

A4

Public/
Commerical DataSets

ooo
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On-premises

T

10T sensors

A4

&

Social media

[
b

Mobile devices

V

Ingest

AWS
Ground Station
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Open Data

Data Exchange

Amazon
Kinesis

Data type

Raw sensor data
from satellites

NetCDF,HDF
GeoTiff,
CloudTiFF

Raster, vector,
GeoJSON, etc.

Unstructured
geo-tagged data

=

Scale (Batch)

EC2

Serve

Amazon RDS
PostGres GIS

=

Raw Bucket Ang:/lzRon Staging Bucket Glue
S3 S3 Workflow
N
Amazon
SageMaker
Stream (real-time)
Lamba

Event processor

Amazon
RedShift
PostGres GIS

Amazon
DynamoDB

Process/
Analyze

5

Business Users

Amazon
SageMaker

Amazon
EMR

Amazon
QuickSight
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MODIS USGS 3DEP LIDAR NWM GEFS
TCGA OpenStreetMap GEOS-Chem ECMWF ERAS  NEXRAD

HRRR OFS eBird Terrain Tiles
GOES-16 NAIP . CBERS
Registry of Open Data on
HIRLAM ISD AWS gnomAD
GHCN Kids First GFS

NREL Solar Radiation
OpenAQ

Common Crawl

CESM LENS  TARGET

NREL Wind Integration

registry.opendata.aws
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Customers have asked us to make exchanging data simpler

s

Easy to use Secure and Self-service Cloud Se.amless
compliant options native experience from
start to finish

dWs

aws N7
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AWS Data Exchange enables customers to easily find, subscribe
to, and use third-party data in the cloud

& aws marketplace e —————

dE R e e - 250+ data providers and 3,000+
public data products

Refine results Data Products (3910 results) showing 1 - 20

shuttersteck 500 Image & Metadata Free Sample

Over 1,000 free public data products

A free image and metadata sample of 500 images of "pets in office settings”, "

Withoult Fete? s "WIOISRO0S SHOBPEFE" & an SXAMPIS of OUF dSES BrOAUCE Y to easi [y eva lu atet h e d ata yo u nee d

train and enhance machine learning models.

IMDb Essential Metadata for Movies/TV/OTT (Bulk data SAMPLE)

By IMDb

ee | 12 month subscription available .
Limited le of IMDb's Essential Metadata for Movies/TV/OTT. For product d ) S pp t f p t p d t d
ey Ll upport ror private products an

[ data trial

Coronavirus (COVID-19) Data Hub prlvate a a rla S
By Tableau

ree | 36 month subscription available
Coronavirus (COVID-19) data that has been gathered and unified fi
provided to the public by Salesforce, MuleSoft, and Tableau at no . . f.
decisions, fast. ¢ Data dellvery Vla Iles, tables, and
US imports - Automated Manifest System (AMS) Shipments AP I S

enigma

Data Exchange (3910) =e | 12 month subscription available
Millions of shipments into every US port, collected by U.S. Custom

ar By Enigma

dWs
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Co-sell with AWS
Partner Network (APN)
to reach millions
of potential customers

Reduce data
engineering time and
duplication

Automatic entitlement,
billing, and payment
management
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Sentinel Hub
an EO layer on top of
cloud infrastructure
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Bring-your-own data

.ML.

Auxiliary data:
CORINE Land Cover, DEM
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sentinel

Machine learning

LI |
13.822174072265625,
45.85080395917834,
14.55963134765625,
46.29151774991382

Programming:
JavaScript, Python, R, etc.



Statistics - March 2022 (l hub

Cloud API EO Browser . [=omol .. ) a=eedn

R T
= Y e Q
> - | 2 |
o5 230k AN 180 k O A /
@™ registered users / monthly visitors o= . i e - =
12 BN ) 70 M - -~ Shi

km? processed processed requests n
s

of satellite imagery

500TB

added every month

(3
@ 50+ PB
B

No.of Requests

| 3.201
1

#

4 Sentinel missions

8 Landsat missions
MODIS -

Commercial data Visitors from 159 countries



¢ GEOBowser e < Loge g BB

Q Discover & Visualize < Compare X Pins

€ Back to search Showing 28 results

&05%
0 20LMR

Visualize
Results

8 Sentinel-2 L2A Showing 6 results.

& 2021-07-14
® 14:35:20 UTC
&00%

- [0 20LLR

* Sentinel-2 L2A
& 2021-07-14

® 14:35:15 UTC
&30%

0 20LMR

Visualize

Visualize

¥ Sentinel-2 L2A
& 2021-07-14

® 14:35:15 UTC
&30%

0 20LMR

-

% Sentinel-2 L2A
& 2021-07-09
® 14:35:14 UTC
&96%
M0 20LMR

Visualize

¥ Sentinel-2 L2A
@ 2021-07-14
® 14:35:12 UTC

Free sign up for all features

Powered by Sentinel Hub with contributions by ESA
v3.4.7

URBAN GROWTH N NERGA 1
CONTRIBUTE YOUR IDEAS' UNGUINB UNTII. JULY 25™2021. _

About EO Browser | Contact us | Get data Lat: -8.6340, Lng: -63.3279

Map L hier reetiviap Conuouiors




Porto Velho, Brazil

il
[
&
=
Ll

Leaflet | € r ' ), Sl About EO Browser | Contact us | Get data Lat: -8.5077, Lng: -63.4955
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. 1 ¢ ¥ . “ N ! . "_‘
X+ ‘. Porto Velho, Brazil....
Timelapse
& 2017-01-01 - {#i 2021-04-25
B filter by months

Select 1image per:

® orbit @ day @ week © month @ year 1984_08_01

M Borders
© ) — 8 78 Y,

M select All
a2 2017-01-06

- BAHENARA

2017-03-27

&
(] 2017-05-26
[
v

2017-06-30

2017-08-14
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2017-10-28
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2018-01-21
2018-02-15

2018-03-22

2018-04-26

2018-05-26

R v
¥
Lat: -8.8610, Lng; -63.1110 [3km  }

Leafiet | © MapTiler © OpenStreetMap contributors Sentinel Hub
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Identify Results

Feature Value
v 0 Sentinel-2 L1C fr...
Band 1 0.707848
» (Derived)

" 3 - -
aate

O w— s 100 %

5 years 2 years 1 year 6 months 3 months 1 month
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A set of tools for various use-cases

Synchronous APIs Asynchronous APIs
- Catalog  Async Process
« Process  Batch Processing

« Statistical Batch Statistical

« OGC
« OpenEO

Bring your own COG/ZARR
Third Party Data Import

OpenEO
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Supported datasets

Open data (global and full archives)

aws

p —

Sentinel-1 GRD

Sentinel-2 L1C and L2A
Sentinel-3 OLCl and SLSTR
Sentinel-5P

Landsat Collection 2
MODIS

DEM (Copernicus, Mapzen)

(Copernicus Services)

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Commercial data (on-demand, payable)

 PlanetScope
Planet SkySat
Airbus Pleiades
Airbus SPOT
Maxar

50+ PB



Sentinel Hub EO Browser X B
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Q Discover & Visualize = Compare X Pins
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Powered by Sentinel Hub with contributions by ESA
v3.5.2
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ML models embedded in custom script

ion
- sample =
b@3_norm
b@4_norm
b@5_norm Li sample.B@s,
b@6_norm = nor :(sample.B06, 9.608900395797889) ;
- b@7_norm lize(sample.B@7, ©0.013972727018939, 0.753827384322927);
b8a_norm g ize(sample.B8A, 0.026690138082061, 0.782011770669178);
bll_norm rmalize(sample.B11, ©.016388074192258, 0.493761397883092);
bl2_norm rmalize(sample.B12, @, ©.493025984460231);
viewZen_norm 0 (Math.cos(sample.viewZenithMean * degToRad), @.918595408582046, 1);
sunZen_norm or (Math. (sample.sunZenithAngles * degToRad), ©.342022871159208, 0.936206429175402);
relAzim_norm = Math.cos((sample.sunAzimuthAngles - sample.viewAzimuthMean) * degToRad)

- nl neuronl(b@3_norm,b®4_norm,b@5_norm,b@6_norm,b@7_norm,b8a_norm,bl1l_norm,bl2_norm, viewZen_norm,sunZen_norm,relAzim_norm);
n2 neuron2(b@3_norm,b®4_norm,b@5_norm, b@6_norm,b®7_norm,b8a_norm,bll_norm,bl2_norm, viewZen_norm,sunZen_norm,relAzim_norm);
n3 neuron3(b@3_norm,b®4_norm,b@5_norm, b@6_norm,b@7_norm,b8a_norm,bll_norm,bl2_norm, viewZen_norm,sunZen_norm,relAzim_norm);
n4 = neuron4(b@®3_norm,b®4_norm,b@5_norm, b®6_norm,b®7_norm,b8a_norm,bll_norm,bl2_norm, vie _norm, sunZen_norm, relAzim_norm) ;
ns neuron5(b@3_norm,b@4_norm,b®5_norm, b@6_norm,b@7_norm,b8a_norm,bl1l_norm,bl2_norm, viewZen_norm,sunZen_norm,relAzim_norm);

var 12 1 r2(nl, n2, n3, nd4, n5);
var lai = denormali 12, ©.000319182538301, 14.4675094548151);

return {
default: [lai / 3]

function neuronl(b@3_norm,b®4_norm,b®5_norm,b@6_norm,b®7_norm,b8a_norm,bll_norm,bl2_norm, viewZen_norm,sunZen_norm,relAzim_norm) {

" osum =

4.96238030555279 y N
0.023406878966470 * b@3_norm 3
0.921655164636366 * b@4_norm

0.135576544080099 * b@5_norm

1.938331472397950 * b@6_norm

3.342495816122680 * b87_norm

0.902277648009576 * b8a_norm

0.205363538258614 * bll_norm

0.040607844721716 * bl2_norm

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Synchronous APIs - (almost) immediate
response

- ldentify relevant scenes (sensor, time, AOI)

« Fetch data from S3

‘ kibana
« Decode, reproject 2=

B visualize

® Dashboard
i InterpOlate G Timelion

« Stitch, resolve overlaps &
 (orthorectify, RTC)
« Execute processing script

- Encode and output

o Collapse

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Simon Gascoin

Tofo Fdez-Conadses

BABA Mohamed Wassim .
opemicus EU

Greentand's rare wildfire is Diggest-ever
AT Solutions

Zack Labe ©

Clear view of the (Antarctic)
today by Sentinel-3 satellite. For more
information about this feature

¢C0:00340

“ Simon Gascoin
: The Movie w@

Made with 1 year of extra-wide swath single
HH Sentinel-1 data available

2nd Sapt Vegetation Health (NDVY) 12th Sept Vegetation Health (NDVY)

Pierre Markuse

Piay

Prerre Markuse

Aga 18ra too




Climate change: Satellites find new
colonies of Emperor penguins

By Jonathan Amos
BBC Science Correspondent

® 5 August 2020 f ® ¥ [N <« Share

Climate change

A ‘ COPERNICUS DATA/SENTINEL/ESA

Guano stains: A new colony on fast ice that has formed around grounded icebergs
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LA County Sheriffs &

Missing Angeles National Forest Hiker Found & ===

o Are You an Avid Hiker in the Mt. Waterman Area?
Of M a p E nth us I ast #LASD SAR Teams need help locating a #missing hiker.
He sent this picture to a friend. His car was found near
Buckhorn Campground/Trailhead. Call us if you recognize

the area pictured below 818-248-3464. facebook.com

By CBSLA Staff  April 13,2021 at 11:08 pm  Filed Under: Angeles National Forest, Missing Hiker /LosAngeIesCoun
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7 365FarmNet

“— cC & © & https://app.365farmnet.com/connect/sinergise

535-365FarmNet

™M Farm Crop Cattle Maps Components

LLHAAS Crop View [

Farm Overview

0 =

Graphical Filter x
1900-01 Schwanenhof-01 Hof Scheibler 281.211
Product/ha
100.79 kg
N/ha

1910-00 Datsche Hof Scheibler 281.071
Product/ha

© Show selection

Potential Map Heute
Activity:

Fertilisation

Product:
Piasan 28 (AHL)

Automatic mode Manual mode

Strategy: @ kg N/ha

Quality 100 20

Show application map ‘

Total (kg N) Total (| Product)
8423

Calculate

365FarmNet Version 43.0.12.312 2

4 Fxnart SHP & Funart ISO-XMI

aws
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Vegetation Monitoring

3-2021. All rights reserved

LiIinND oo @ &

Calendar

G) lnal, i

Potential Map Field Performance Tutorial

No.: 1900-01 Application (kg N/ha):
Name: Schwanenhof-01

Field area: 20.48 ha B 11330

Farm: Hof Scheibler

Crop: /

@ 281.21 | Product/ha 89.50
@ N: 100.79 kg/ha

® 113.30

. Terms of service and privacy polic. Legal notice




Use case #1
Large scale ML feature
preparation for EO
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Winter season Summer season
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TensorFlow
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entinel Hub Batch Processing

url = "https://services.sentinel-hub,com/api/vl/batch/process”
evalscript = "'
//VERSION=3
function setup() {
return {
input: [{
bands: ["B04", “Bes"]

AwS bucket

H,

output: [{
id: "default",
bands: 3

mosaicking: Mosaicking.ORBIT
}

function calcNOVI(sample) {

var denom = sample.B@4 + sample.BO8

return ((denom != @) ? (sample.BO8 — sample.B@4) / denom : 0.0)
}

const maxNDVIcolors = |[
[-0.2, oxbfbfbfl,
[0, @xebebeb],
[0.1, ©xcBc682],
(0.2, ex91bf52],
[0.4, Ox4af8a2e],
[0.6, oxefs4dc)

B, 8 Band 1+if

]
const visualizer = new ColorRampVisualizer(maxNDVIcolors);

function evaluatePixel(samples) {
var max = @
for (var i = 0; i < samples.length; i++) {
var ndvi = calcNDVI{samples[i])
max = ndvi > max 7 ndvi : max

— Band d+F

}
ndvi = max
return visualizer.process(ndvi)

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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serrinelhub-py

e e e e e e - - —— o ——— o — — ) M = o = = - ————— — ———— — — — ——

Download data | —=> | Calevlate indices | —=

:Define, Aor JU ——

E-] Define Aor |

™ Bodtch Processing APT

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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400.000 requests per second

1th 3h 12h 1d 3d 1w custom (15mo) ~ Line

v Actions ~ L S 2]

Requests per hour, 2020-09-24
Apply time range Q

Count
1.40G
719M
34.6M in
03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00

@ GetRequests

All metrics Graphed metrics (1) Graph options Source

Math expression v @ Dynamic labels v Statisticc Sum v Period: 1 Hour v Remove all

Statistic Period Y Axis Actions
Sum 1 Hour > VANV I x ]

v Label Details

v ® GetRequests S3 ¢ GetRequests * BucketName: sentinel-s2-l1¢ * Filterld: EntireBucket

When | make requests to my Amazon S3 bucket, | get a 503
Slow Down response. How can | avoid this request throttling

from Amazon S3?

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Use case #2
Monitoring of agriculture
activities on field level
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Parcel statistics instead of pixel values

ID 4977343 | Date 2019-07-25

{'data’:

'status':

[{'interval': {'from': '2020-07-04T00:00:002
'to': '2020-07-05T00:00:00Z"'},
'outputs': {'output B04': {'bands’:
'max': 0.30959999561309814,
'mean': 0.11471141986778864,
'stDev': 0.034298170449733226,
'sampleCount': 3240,
'noDataCount': 0,
'percentiles': {'33.0': 0.09709999710321426,
'50.0': 0.10360000282526016,
'75.0': 0.11940000206232071,
'90.0': 0.16040000319480896}},
'histogram': {'bins': [{'lowEdge':
{'lowEdge': 0.06, 'highEdge’
{'lowEdge': 0.12, 'highEdge'
{'lowEdge': 0.18, 'highEdge'
{'lowEdge': 0.24, 'highEdge'
'overflowCount': 0,
'underflowCount': 3}}}}}} 1,
"OK'}

{'B0': {'stats

0.0,
'count':
'count':
'count':

'count':

" s W ee

'highEdge':

L]
r

s {'min"':

2458},
558},
177},

44}1,

0.06,

0.07970000058412552,

‘count': 0},

aws
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Millions of parcels

evalscript = """

function setup() {
return {
input: [{bands: ["Be4", "B@8", "SCL", "dataMask"]}l,
output: [
{id: "data", bands: 1},
{id: "dataMask", bands: 1}]
}
}
function evaluatePixel(samples) {
let ndvi = (samples.B@8 - samples.B@4)/(samples.B08 + samples.B04)
var validNDVIMask = 1

if (samples.B@8 + samples.B04 0 ){

validNDVIMask = @

}

var noWaterMask = 1

if (samples.SCL == 6 ){
noWaterMask = @

}

return {
data: [ndvil,
dataMask: [samples.dataMask * validNDVIMask * noWaterMask]

aws
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nomaly detection

2021 - Pregled in urejanje semaforjev po zahtevkih AKTRP EA (2022-02-15, 16:49) 367684

S2 True color v a 1-01-15
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aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



ML models on parcel leve

2019 - Dolo¢anje semaforja v1.1.59 (2021-04-22)

Sentinel2 - True Color v a 2019-07-27 Zormlievid i! G ch s Sioji_Iskanje

Samo rezultati St. opazanj v vrstici:

gmilcinski: g

e

0,67 2019-06-25 ' L4 KMRS IZRACUN
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Opazovanja
2
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ML models on pixel level

ID 4606420 | Date 2019-06-20
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ID 4606420

No. of pixel mowing events




Additional resources

- https://sentinel-hub.com
- https://apps.sentinel-hub.com/eo-browser
- https://github.com/sentinel-hub/eo-learn

- https://medium.com/sentinel-hub
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Do you have some interest
challenge related to EO data
would be worth dissecting in t

forum?
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Thank you!

Grega Milcinski Ajit Rajdeosingh
Y @sentinel_hub ajitsr@amazon.com
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