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User needs
e User: State Bureau of Surveying ’,‘1.1 POTCED. A
1 H H H und Geoinformation g Lats G
and Geoinformation Schleswig-Holstein, Ja®8Y sheigioen ¢ ] fﬁ“’{c:%
Germany = 0 %

User need: Update of topographic maps by
European Mapping Agencies

— Detection of land cover and Land use changes
Key challenge

— Large areas to be updated by field campaigns
or manual interpretation of aerial images

Key Task:

— reduction of workload by Copernicus based
automatic change detection
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Use case:

Service

Training data

Digital
Ortho Image

design

Land Cover Classes:

Land Cover
Classification

« Sealed

.+ Grassland

e Cropland
« Forest/ Shrubs
- Water

“ « Wetland

e Open soil / Sand
« Shadow (no LC class)
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(2@2 Use case: Facts

Capernicus

e Sentinel-2 provides
multispectral data
— 13 spectral bands
— Resolutions ranging from 10 m
to 60 m
e Possible derivation of land
cover indices

— Normalized Difference
Vegetation Index

— Normalized Difference Water
Index

— Normalized Difference Snow
Index
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{@? Use case: Facts

Capernicus

 Detection of land cover types
based on reflectance at different
spectral bands

— Distinct spectral signatures of
land cover types

 Key challenge

— Partial or even total loss of
spectral information due to
shadows
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Use case: Facts

e Different spectral signatures for different land cover types
140
120 —  Meadow
100 —— Meadow (shadow)
80 ——  Forest
60 — Forest (shadow)
40 4
20 4 —  Water
0 4 , —  Water (shadow)

1 2 3 4 5 o 7 8 9 10 11 12 13
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Different spectral signatures of the same land cover type
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Forest at different
locations
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Copernicus Open Access Hub

Capernicus

{3 Open Access Hub x

&

C | & Secure | https//scihub.copernicus.eu w9
p, (1 - - gy : \ ‘ B
B Co@rng%f Opgﬂcces Hub ~ Gesa E_

Welcome to the Copernicus Open Access Hub

The Copernicus Open Access Hub (previously known as Sentinels Scientific Data Hub) provides complete, free and open access to Sentinel-1,
Sentinel-2 and Sentinel-3 user products, starting from the In-Orbit Commissioning Review [IOCR).

9 User Guide
]

Open Source Portal ﬂ Reports & Stats
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i@? Copernicus Open Access Hub
copernicus Sentinel Loader: Direct integration of Sentinel-2 image data

« Automatic download and archiving of all
available data for a defined area of interest via Copernicus APl Hub

e Automatic pre-processing of
the images (layer stacking,
tiling, atmospheric correction)

5 | D:APROJEKTE\SentinelConnectorPrototype\\bin\Sentinel Connectord.exe

Looking for products ingested after last update @ [2815-85%
HTTPRequest was sent successfully for URL https:ssscihub. g}

mat=jsondg=S2MSI1Cx20AND= 28 footprint :x22Intersects (POLYG

P47 . 62047 6204233 3% 22 32 2PAND=2AC ingestionDate - [2015-A8—

5-12-26TAA:B0:B0Z 1 )&start =B&rows =108 .

getStreamFromUri() successful for https cihub.esa.int/

B =S2MS11Cx20AND=2@Cfootprint:x22Inters s (POLYGONC 63228

B D 2 angestionDate : (2015081310000 | 20150818T132319245_a0a526dd_7ff6_4259_B4f5_a26f0f1aTf2e
Found 7 result{s>; beginning download.

HTTPRequest was sent successfully for URL https:ssscihub.esa.intsdhu JEBEARNERETRD ) (v W) G B A P T BRI
roducts<’dB358a81—-d8Pa—42ca—90f1-GeeB24f21a4bh’ 2 %value. | | 20150818T132309_ d&858a81_d80a_42ca_90fl_6cc024f21adb.ternp
getStreamFromUri{)> successful for https:-rscihub.esa.int/dhus odata-vl

' d8858a81—-d8Aa—42ca—90f1-6¢ccBA24f21a4bh’ > #Svalue.




Input Data
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Intermediate Result
Landcover Classificat

Capernicus

Land Cover Classes:

« Sealed
« Grassland

- Cropland

e Forest/ Shrubs
« Water

Wetland

Open soil / Sand

<Shadow (no LC cl@
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%@? Optimization on shadow reduction
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* Machine learning on:
— Second derivative of 220

spectral signature 200 -
— Texture analysis with 10 ——Forest
Grey Ievel co- 160 — Forest (shadow)
) iz ——Meadow
occurrence matrix ° ___Meadow (shadow)
(GLCM) 1201 —Water
—Water (shadow)
100 -
Contrast: ii(i_j)z GLCM(i, ) 80 -
"1:'-1 H,r-]. GO - § . . § , . . . . . . .
Energy: ZZ(GLCJH{-'Iw_f.}]Z 1 2 3 456 7 8 9 10111213

f=] fe=l
Homogeneity: <~<- GLCM((, j)
2o 1l

(Opt?miﬁ?.liﬁ E| oo



on shadow reduction

Capernicus
e Mac
_ < Test>Output
- (et | s | [Fetooms |
~Conftrol variables: - 1 Classification test: -
— 1 : ~——Forest
( Class ID: [1— [ BMP4Class | | Run Saipt | —Forest (shadow)
dverange: [0 SaveBMPClass| /\ ——Mead
C restevberensss |0 _ g _Mgzdgxishadow}
( 2 —Water
Mo feature levels [54— —_Water (shadow)
Contrs Lmdcuuvutlmﬁca tion; - . |
Energ Set working dir 12 13
Homo
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0 p tim iz primmmimtn

e Mac

— C

9

" [ store Bayes |[ LoadBay

~—~ A A 1 Wn

Contr:

Energ

Homo

~ Control variables: ———
Class ID: [
Feature value range: l

No feature levels l

Report
i

Class 0
Precisic
Recall:
F1_scon

Class 1_|
Precisigyd
Recall: —
F1_scor_|

Class 2
Precisic
Recall:
F1_scol I-

Class 3 I-
Precisit
Recall:
F1_scor

Class 41
Precisit
Recall:
Fl_scon

Report

Class 0---BuilitUp---
Precision: 75.85
79.82
Fl1_score: 77.78

Recall:

Class 1---Farmland-__|

Precision: 3066  yy{ Precision: 30.y{
Recall: 7706 —| Recalk 777
Fl_score: 61.13 Fl_score: 61,
Class 2---Forest--- Class 2-- -For1'
Precision: 94.54 Frecision: 94,
Recall:  91.09 ' Recall:  91.
F1_score 92,78 I- F1_score: 92,
Class 3---Meadow-- Class 3---Mﬁr
Precision: 44.58 Precision: 44.
Recall: 7723 F Recall.  77)1
Fl_score: 3653  —{ Fl_score: 56
Class 4---Water--- 11| Class 4---Wat:
Precision: 87.54 Precision: &7.
Recall: 8524 Recall: &5
Fl_score: 86.37 Fl_score: 86

F1_score: 8817

Report
i |

Class 0---Buil
Precision: 75.
Recall: 74,
Fl_score: 77.

Class 1---Farr_|

Report

Class 0---BuiltUp---
Precision: 89.06
Recall:  88.03
F1_score: 88.54

Class 1---Farmland---
Precision: 85.71
Recall: 8331
F1_score: 86.99

Class 2---Forest---
Precision: 96.99
Recall:  96.74
F1_score 96.85

Class 3---Meadow---
Precision: 74.10
Recalk  78.92
F1_score: 76.43

Class 4---Water---
Precision: 94.87
Recall: 9545
F1_scores 9515

wecall: 950
F1_score: 9501

adow)
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glearnClassification

Copernicus Organce = Mew folder =
Domen Mo &
— S B Dektop Adey 00 Asea 02ad Aiea 0304 Area (=td Area Dhtd Arga Do Arca 070
[ Store Bayes |[ LoadBg @ oocurmes 4
S 1 Visuslzstion
~Control variables: ——| = o7
_ '| | ¥ Revew
al : &) PEC 2016
( 1D: Teamang
Feature value range: b
( £# Dropbex
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File name || w | _Imlg:{'.lﬂ L
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{@? Optimization on shadow reduction
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g@? Change detection approach

Capernicus
Topographic Data | than;ge
.| (ATKIS Basis-DLM ) naicators .
t, x E
x
S AR + 4 5
*
; N 3
ey ®

Processing the change indicator data set:

Object-based comparison and translation of

land use (27 polygonal object classes (, Tatsachliche Nutzung®) and

land cover (8 land cover classes (7+1) from the supervised classification)
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i@? Change detection approach

Capernicus

Translation of land use to land cover in an
object-based evaluation catalogue matrix

Versiegelung  Griinland Acker Wald/Gehilz Wasser Feuchtflachen  OffenbodenfSand
41000 Siedlung
41001 AX_Wohnbauflaeche X x s - s x
41002 A¥_IndustrieUndGewerbeflaeche X X b - X X
41003 AX_Halde X X - - - X
41004 AX_Bergbaubetrieb X b - X X b
41005 AX_TagebauGrubeSteinbruch X - - X X x
41006 ~¥_FlaecheGemischierMutzung X X b X X X
41007 AX_FlaecheBesondererFunktionalerPraegung  x b W b X b
41008 AX_SportFreizeitUndErholungsflaeche X x W x W x
41009 AX_Friedhof X X - X - X
42000 Verkehr
42001 AX_Strassenverkehr X x - x x

« Comparing ATKIS polygons with the land cover classification
via an xml-based rule set

« Rule set: Relative proportion of area & absolute minimum mapping unit
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Final result: Change Indikator
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i@? User Evaluation
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Evaluation by the State Bureau of Surveyinq
and Geoinformation Schleswiqg-Holstein (LVermGeo SH)

« ,The usage of the DLM-Update led to
an approx. 10 % speed-up of updating ATKIS data.”

- ,More optimization could be achieved [...] e,g. via integration
of Sentinel 1-data

« Based on the evaluation Decision for operational Use
taken

« Operational Use since 2017
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