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Advanced visualization and analysis of EnMAP data and beyond |
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Objectives Features EnMAP-Box
* Ease visualization & analysis of imaging spectroscopy * QGIS python plugin l
data and ctral librari R T
°PE€ =3 * Joint visualization of raster-,
* Support wide range of multi- and hyperspectral datasets vector- and spectral library data (Fig. 1 + 5)
and other geodata formats (raster/vector) * Quick selection of band combinations (Fig. 2)
* Provide access to state-of-the-art algorithms .
J * Specialized raster renderers,
N Mul’ri—pla’rform Suppor’r (Windows, Linux, mocOS) e.g., for bi-variate colors, class-fractions, decorrelation stretches, ...
« 150+ algorithms to QGIS Processing Framework (Fig. 3)
callable from GUI, Python and command line
- e * Spectral libraries + attributes in standard vector sources
L VIR ] K- | R imports profiles from ASD, SVC and Spectral Evolution spectrometers
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Provide research/domain-specific features, e.qg.:
Ret » EnMAP Preprocessing Tools (EnPT)
« 3
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_ A  Spectral Index Creator (Fig. 5)
e o |
K N F e e e s * [Interactive Visualization of Vegetation Reflectance Models
ST e 2 e e (IVVRM, Fig. 6)
e N » EnMAP Hybrid Retrieval Workflow (Poster ID 121)
| T * EnMAP Geological Mapper (EnGeoMap) and EnMAP Soil
Fig 1. EnMAP-Box GUI, showing (top row) an EnMAP + VHR image + the O_;_)_;nS’rree’rMop.il'_f-]e Spe;’r_rol Profile viewer (bottom) visualizes the M a pper (E nSO M a p)
profiles measured in field (SVC HR-1024i) and their attributes. Profile locations are shown on top of the EnMAP and VHR rasters.
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v | ATSAVL: Adjusted Transformed Soil-Adjusted Vegetation Index Clear Selection
| | BMDVI: Blue Mormalized Difference Vegetation Index
| BWDRVYI: Blue Wide Dynamic Range Vegetation Index

, Classification layer from rendered im...

A | B |G |R|REL|RE2|RE3|RE4| N |51 32 ' Classification workflon

E!:r?d Band 016: band 16 (491,78 Nanometers) - is bad . Classifier performance report ¥ | CIG: Chlorophyll Index Green
. Fit CatBoostClassifier v| CIRE: Chlorophyll Index Red Edge
Min |0.041699955015744486 | Max |0.08719974937343358 . Fit GaussianProcessClassifier v o g:}JF?;F?;'“E";"u“eeggeett:h‘?;n”m”dd; |
491 nm — . Fit generic dassifier | EVI: Enl hanced Vegetation In dex |
. Fit LGBMClassifier V| E12: Two-Band Enhanced Vegetation Ind
v | ExG: Excess Green In dex
A B G R RE1 | REZ | RE3 | RE4 | N 51 52 | . Fit Linearsyc | GARI: Green Atmosp herically Resistant Vegetation Index
Fit LogisticRegression | | GBMDVI - Green-BIue_ NNNNN lized Diﬂ‘erlence Vegetation Index
h | | GDVI: Generalized Difference Yegetation Index

. Fit RandomForestClassifier | ¥ | GEMI: Global Envirenment Maonitoring Index

w Min [ Max Value Settings ' ¥| GLI: Green Leaf Index
/ d . Fit SpectralAngleMapper v | GNDVT : Green Morma lized Difference Vegetation Index
User defined . Fit SVC (polynomial kernel) v | GRNDVI : Green-Re d Mormal lized Difference Vegetation Index
) S P —— WG lobal Vegetation Moisture Index
) ! \ Fit SVC (RBF kernel) renas " | 5 | = | 5 | v | IRECI: Inverted Red-Edge Chlorophyll Index
@ Cuml.::lat:e 2.0 |*=|-|98.0 |*| %% \ Fit XGBEClassifier Yrange  Min |derived (-0.0011749993630499291) | Max |derived (0.9218075275421193 | v | MCARI: Modified Chlorophyll Absorption in Reflectance Index
count cu | ] .y " ) o - v MCARI1: Modified Chlorophyll Absorption in Reflectance Index 1
| \ Fit XGBRFClassifier | e Be= = m R - | MCARIZ2: Modified Chlorophyll Absorption in Reflectance Index 2
Statistics Whole raster * | | Estimated (faster) - . Land cover change statistics report Cumulative o o, v | MCARIZ0S: Modified Chlorophyll Absorption in Reflectance Index (705 and 750 nm)
: P | | D < v | MCARIOSAVI: MCARI/OSAVI Ratio
. Predict dass probability layer ,
} ) .| | Extent |Currentcanvas b v | MCARIOSAVIFOS: MCARL/OSAVI Ratio (705 and 750 nm)
. Predict dassification layer Acaracy | Estmated (faster) » v | MGRVI; Modified Green Red Vegetation Index
Apply | . Redassify raster layer Y V| MNDVI: Modified Mormalized Difference Vegetation Index
Fi 3 O G | S P rocessi n Credits; the above list of indices and formula notation was adopted from the Awesome Spectral Indices project
H . H . ' that provides a ready-to-use curated list of Spectral Indices for Remote Sensing applications.
Fig 2. Panel for quick selection of bands 9 9 > s
ST Toolbox with EnMAP-Box R ———
or band combinations. b Output raster layer | Save o temporary fie |
Olgor”hms [ Live upda te Apply Run |
Fig 4. Interactive scatter plot, showing Fig 5. Spectral Index Creator with automatic Fig 6. Interactive Visualization of Vegetation Reflectance Models (IVVRM).
the density of NIR vs. SWIR values for selection of required bands.

the current map canvas extent.
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« SpecDeepMap — fully supervised training for deep » Jakimow et al. 2023. EnMAP-Box: Imaging spectroscopy in
learning architectures (Unet, Unet ++ or DeeplLabV3+, QGIS. SoftwareX 23, 101507.
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« 3D visualization of spectral-temporal/spatial surfaces * Docs: https://enmap-box.readthedocs.io
« Code: git@github.com:EnMAP-Box/enmap-box.git

* Contact: enmapbox@enmap.org

 HPC processing of EnMAP-Box algorithms using SLURM
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