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Slovenia use-case

Basic Payment Scheme and Less Favored Areas

All parcels (including the small ones) - 800.000



Distribution

23% less than one pixel

40% less than six pixels

32% of FOIs do not survive 10m
internal buffer rule

* Buffer + 1/5 pixels?

1% do not even have 3x3m pixel

Fraction of FOIs [%]

30

25 1

20

15 A

10 A

{) L1
Number of Sentinel-2 pixels within a FOI




Pilot timeline

August 2020 - start of prototype activities

December 2020 - model soundness tested on 2019 data
March 2021 - start of operational use

May 2021 - fine-tuning of the models

August 2021 - public disclosure of intermediate results

e updated monthly
August - October 2021

* (changes of the claims)
* communication with farmers

 internal checks of the “yellow” parcels

October 2021 - “formal” review of results



Modules

Sentinel Hub and Signal service
Markers

Visualization service

Traffic Light System

Expert Judgement App

Communication with famers

All modules written up on Sentinel Hub Blog.
Area Monitoring — High-Level
Concept

y Sinergise | Follow
é Sep 1-15 min read L 4 m “ [] e

We are building a generic service for a Common Agriculture Policy market, that
has been from the very beginning, for decades, served by individually tailored
solutions, usually by local vendors. Note to the readers — it’s a very long read,

combining business aspects as well as technical findings.

Distance Marker - 1D 3073355 | Label 809 Median distance per crop type
® NOVI (target pot 209 [
o A R i
F‘ .I h‘ '.“w‘ Processing interval 802 s
| Wl I i 807 '
At A =

Combination of cloud-based and on-premise

Designed for wider use


https://medium.com/sentinel-hub

Sentinel Hub Batch Statistical API

evalscript = """

//NERSION=3

function setup() {
return {

input: [{bands: [“B@a™, “Bes", "SCL", “dataMask"]}],

output: [
{id: "data", bands: 1},
{id: “dataMask", bands: 1}]
}
}

function evaluatePixel(samples) {

let ndvi = (samples.BO8 - samples.BO4)/{samples.BO8 + samples,B04)

var validNDVIMask = 1
if (samples.B@8 + samples.BOd == 08 ){
validNDVIMask = @

var nowWaterMask = 1
if (samples.SCL == 6 ){
noWaterMask = @

dataMask: [samples.dataMask * validNDVIMask * noWaterMask]

}
return {
data: [ndvi],
}
}

{*dota‘s |
{"interval’s {'from": *2020-01-01','to‘: "2020-81-31'},
‘cutputs's {'data': ("Bands’t ('B8': (“stats’: {
‘min': 8.2930€637717669373,
‘max': 0,6244725584803626,
‘msan'y 0.4123224291824293,
Tsthev': D RS5STASSUHOTAZINGS,
‘ssapleCount': 3938,
‘nedataCount': 1192)))),
(interval's {'from's "2020-91-31', “to": '20286-0)-01'),
‘eutputs’s {"data': {‘bands': {'Be':r (“stats': (
‘min': 9,2451941594T010400,
‘man't 0.4233206310543523,
‘mean'd 0,3160078800431641,
‘stDev't B, Q2Q7I2343030271,
‘sanpleCount’: 3236,
‘mebataCount ' s 11923311},
{*anterval’s {'ftron‘: *2020-93-21', “to’: ‘2020-83-31'},
‘outpuats’s {‘dota': Coands's ('88°: ("srats': {
‘min': B,4236IA47215080206,
‘max's 0,80212597861320,
‘mean'y B, 5844231434050089,
Tsthpv': B, GS7E6E2VTUS407124,
‘ssapleCount': 3836,
“‘nodataCount’t 11923313},
(interval':s {'from': "2028-903-31', "to’: "2020-84-30"),
‘catpats’: {'data‘': (‘bands': {'B@': {"stats': {
‘min': 8,4647542045142578,
‘max'y ¥, 020012523)000031,
‘mpan’s B GELSTIISILVN1ATZ,
‘sthev's B, 05509347152437230,
‘sanpleCount': 3935,
‘nobataCount’: 11923331,
‘status’y ‘Ox'}



Data Clean-up

s2cloudless observation outlier detector

Machine-learning (ML) approach + ML approach (simplistic model)

a lot of time invested for creating it * requires a small set of labels
+ order of 1k FOIs

* training data, research, evaluation

« openly available + not meant for all land-types (unless

Lkt supported by labelled data)
* quick to use

no labelled data needed focus on artefacts

+ missed clouds, cloud shadows, haze, ...
applicable over all land types
globally scale usage

available on Sentinel Hub




o8

o7

a6

03

04

B}

02

ot

oo

Data Clean-up

NDVI after various steps of clean-up

ID 4105747 | Label 204

o NOVI data

I
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No clean-up
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1D 4105747 | Label 204

Mowing events

1D 4105747 | Label 204

o2

o3

ao

201901 200902 201903 201904 201905 201906 201907 201908 201909 201910 20191}

Without clouds

201901 200902 201903 201904 201905 201906 201907 201908 201909 201910 20191}

Without clouds and
outliers



Homogeneity marker

Detecting FOIs with single-crop claims growing
multiple crops

Useful also for cleaning up crop-related training
data

Trained a ML model on a set of fields where multiple
crops are expected

Training sample with multiple crops

 different crops share relatively equally large
parts

* crops have to be distinguishable (use pre-
defined groups)




Similarity marker
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Similarity marker

* Non-eligible cases

® e it CROP.ID T.GROUP.ID P GROUPID fink Similarity Marker - 1D 3378858 | Label 204 Sim. percentile per crop type
$0013480 | 0.6431210605582621 2010 1.0 7.0 htp://am sirergise comvviaida/5991345 081 . :m ::":::’Z"Yl 'W o :Z: j :::
SB2185.0 | 0.5723437200687289 204.0 1.0 70 btpam sinergise comyvisida/582 185

1880247.0 0.5690004505050041  204.0 1.0 70 itp:am sinergise. comyviside/ 1888247 :2; 1 m
4548500.0 | 0.5637413484B55801 2040 1.0 1.0 hittp:i/am sinergise com/visida/ 4548500 > 204 100%
B447656.0 | 0.5633514244521017 2040 1.0 1.0 Patp:/am sinsrgise. comyViRKIn244 7656 0.6 1 206 { 160%
45400150 | 0.5270976959569412  204.0 1.0 10 TR/ A Sinsegiss. COMVVINIIS/ 4549015 5 { 100%
30833900 | 0.5257867145499165 2040 1.0 12.0 Pt /ism sirsrgion comyvis/kis/ 3083390 6114 100%
0481110 | 0.5077659514016038 2000 1.0 70 Pitpi//am sinergiss comyvisids/ 3048111 007 100%
QAT 0.5010809227857578 2040 1.0 70 Pitp://am sinergise. comyvisda/4343) 71 047 100 § Too%
814210.0. 0.4588804768012182 2040 1.0 12.0 http.//am ainergize comivisida/3514210 207 J’ sl
1414286.0 | 0.4987856547200701 2040 1D 10 PRI/ sinergise ComYvinida/1 414266 :”5 j 100%
cwlu.o: (L4947615050805328 2040 1.0 1.0 Ittp.//am sinergise. comyvisida/ 4583152 < \ J LY ;2: i m
376656.0 | 0.4509409388604416 2040 1.0 10 IR/ sineegise. ComVviniis/ 3378858 1 ) | ( /. P 14 4 100%
S80TOZ7.0| 0.4920617432900761 2040 1.0 10 D/aem sineegisn, comyVisids/ 5807827 ' o Al |z00 ) 100%
SO7T2008.0 | 0.4902738032373685  204.0 1.0 70 P e sinergion. cooVvis/ida/S72008 ° /(. 699 4 100%
AOTI382.0 | 0.487100278804138 2040 1.0 12.0 ittp/am snergise comyvisida/407 1352 4, 64 10o%
19076050 | 0.450247870068166 2040 1.0 1.0 Pitp://am sinergize com/vis/s/ 1997635 e9q a1 100%1
1000 | 0.4835800593697088  204.0 1.0 12.0 Pt/ Am sinergise. comyvisids/ 53108 i 20 | ——— |
95357.0 .04773?8?3046966& 2010 1.0 70 M. /Am sinsrgise comVIsigs/R5357 201901 2019-02 201'903 201904 201905 201:'.05 2019-07 201508 201909 201910 201911 0 2'a 40 60 80 16-3
S390328.0  0.4749310854983165 2040 1.0 20 Pitp.ifarm sinergiss comyyisigs/5380328

S454482.0 | 0.4734436986047713 2040 1.0 70 bitp:/fam sinsrgios com/vis/ida /5454442

7670220 | 0.47T18063743865065 B01.0 a0 20 hitpyfam sirergise comvvisida/ 767002

1!612!.0. 0.46820818277714189 B0 0 3.0 20 hitp-/am sinergise. comyvinids 1585129

§270637.0 | 0.488975225682845¢ 2040 1.0 10 hitp/am sinergioe comyvisids/S2 70637

1045213.0 | 0.4662068399802425  204.0 1.0 7.0 it/ am, sinergise comyvisdda1 045213

82308490 | 0.4659210437419388  BOY O 3.0 20 mtpu/am sinergise comyviskis/ 823084

323700 | 0.45395154B4600062  BOT.D 3.0 20 MR/ sinsegiss comVisOS342370

TI0048.0 | 0.4617381445074402 2040 1.0 7.0 PR s sirsrgion comyvis s/ 7I0ME

m" 0.4611417626330138 204.0 1.0 7.0 D am sinergises comyvistds/ 333086

-mnﬂm: 0.4800502822421744 1080 14.0 16.0 Mtp./amusinergise.com/visids B0 TI827

ansﬂ.o' 0.4522143066807167 8090 4.0 20 hitp//am sinergize comvvisida/2452811

6040067.0 | 0.4580728900673447 2030 1.0 10 TR/ M. Sinergise COMYVISAIaBO45067 DOF Google



Similarity marker

* Non-eligible cases

httpc//am. snengise comyvids 2088230
htipc/am. sinerpise. convvis/da2 106653
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Lt soergion comvisis 31720

957370
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B63004.0 | 0.3841090815864073 80 20 2.0
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mo? 0.3840146238028323 4020 7.0 70
1878811.0 | 0.3832533918455827 BOV.0 o 20
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Mean-NDVI marker

Examples claimed to be permanent meadows

Digital Orthophoto
Average of meadows in the

neighbourhood /
690387 | Label 204

Similarity Marker - 1D
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NDVI profile of this FOI




Bare soil
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Support of Planet data for cloudy areas

Mowing Marker - ID 11586335 | Label 699 | Source PF

10

& NDVI data
time range of interest

Parameters:

drop_thr = 0.060

grow_r= 1.050

filter = DAYS_TO_NEAREST_OBS==

T T T T T T T T T T T
2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09 2020-10 2020-11

10

0.8 1

0.6 4

0.4 4

0.2 1

Mowing Marker - ID 11586335 | Label 699 | Source S2

® NDVIdata
time range of interest
mowing event
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Parameters: ! ! |
drop_thr = 0.100 | “i
grow_r=1.000 {
fitter = (CLP <= 0.99 or CLM <= 0.91) and OUT_PROBA <= 0.125 [

2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09 2020-10 2020-11




Crop group classification
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Traffic Light System
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Expert app
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Obseg (m) 705

Nadmarska vidina (m) 235

Naklon (%) 2

Eksponcia () 150

S valavrih posmatoy R

\ " { ]
Markar Razred Viednost Dogodid i v 14
oo Bl o B £ %5n2019 Feb Mar Apr  Msj Jun  Ju  Aw Sep Ok
# S2L1IC_NB_2 100 K1 @ S2L1C_NDWVI Gola zemija Kodénja



Communication with famers
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*0_ APLIKACI/A SOPOTNIK VLOGA_ID: 511497 | S
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Z a posodobitev rezultatov:13.7.2021
Datum zadnjeea prevzema podatkov iz ge ostorskega obrazca:14.7.2021
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Stanje semaforja po poljinah (63/63) . B /
Q | |skanje l = I 3 o V| ‘
Y Filtriraj po stanju semaforja:

! (0) J |V (56) ‘ % (0) ‘

" GERK 1070113 - ZA GABROVSKOM 2
'| ¢

6724627 - travnodeteljne mesanice - 39 ar
GERK 656825 - PRI OGRA]I

6724632 - trajno travinje - 19 ar

GERK 4076912 - DRZAVNI

6724572 - lucerna - 12 ha 5 ar | Sentinel2 - True color v &
: Noa3 S

GERK 404 - MOZE Podrobnaosti poljine Opazanja .

& Povrsina poljine je homogena. -_

6724574 - koruza za silazo - 7 ha 52 ar Povrsina poljine je bila preorana. NE
CERK 3651508 - KOMPLEKS

'® Povrsina poljine je bila pokoSena ali pozeta. NE
Povrsina poljine je bila vse leto v kmetijski rabi,
6724576 - koruza za silazo - 3ha 75 ar
"4 GERK 4582412 - RAKOVA jELiAJ Raba tal je skladna s prijavo na geoprostorskem obrazcu. m

Kmetijska rastlina je skladna s prijavo na geoprostorskem obrazcu.
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See Change.
Change the World.

Planet Fusion for the Common Agricultural Policy (CAP) Webinar

https://register.gotowebinar.com/register/4079918634918355213

https://medium.com/sentinel-hub/area-monitoring/home



