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ENMAP SENSOR SPECIFICATION & CONCEPT “oHB

main sensor specifications Sensor concept
GSD 30m Nadir @ 653km alt =
Swath 30km Nadir 3
|
Spectral range 420-1000nm 900-2450nm o |<1b %
Spect_ Samp“ng int. 6.5 nm avg 10nm avg Eorth \\\\\\ I VNIR Spectrometer Focal Plane
radiance ANAN
Spectral resolution < 1.25 *SS| : | O |<
Solar Calibration Telescope |
Spectral accuracy 0.5nm 1nm
mo.de SWIR Spectrometer Focal Plane
Smile <0.2SSl switch/
ield
Keystone < 0.2 GSD splitter
MTF >25% @ Nyquist * Pushbroom imaging spectrometer
Radiometric accuracy 5% * Dual prism based spectrometers VNIR / SWIR
Polarization sens. <5% * Separated FOVs for VNIR/SWIR
SNR @ Lref >500 @495nm > 150 @2200nm e Calibration devices for radiometric and
(10nm eqv. BW) spectral referencing



ENMAP HYPER SPECTRAL IMAGER
OPTICAL UNIT DESIGN
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PRE-FLIGHT CALIBRATION SETUPS « OHB

RADIOMETRIC SETUPS
. |
Functional concept | FScontel
I ; Rack1&2
White light large aperture Ulbricht '
Sphere illumination / { S
_ . | , HSI r‘ IPU/ICPU B
Optional full aperture polarizer e s/ | : 1PU simulator
All calibrations performed in air o — 7 | et
data corrected for pressure - —‘ 7\ | {
A J
Clean room thermal control +-0.5°C |
. P ———— |
Active thermal control of HSI T Granite Base | Controll
. . I room
High degree of automation z EnAP
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PRE-FLIGHT CALIBRATION SETUPS « OHB
GEOMETRIC, SPECTRAL AND STRAY LIGHT SETUP

<= ENMAP §
Networls‘
|
HDAC

Three setup configurations FAM HDACPC Controller
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= |nternal geometry and MTF 5 pl | "HDAC ) :
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= Spectra : A
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. . . 20m Fiber
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Laptop

FAM — full aperture mirror

Setup on floating 40t granite base — for
ultimate geometric precision
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ENMAP HSI INTEGRATION & CHARACTERIZATION



https://vimeo.com/670644777/9a3dbd6845

SPECTRAL CALIBRATION
MAIN RESULTS: SSI, FWHM, SMILE

CnC VNIR Spectral Sampling Distance

wavelength (nm)

SRF examples

MENTEN ID // P

spe

CnC VNIR SRF Examples Px526 481nm 581nm 704nm 853nm 1015nm
1.2 T L L L L L
94
Spec Pix Ch132  Ch133 Ch134
Centre 651.5nm  657.8nm  664.2nm
FWHM|  5g.5nm 7.8nm  4g.5nm HSLPQSS:Q320. 8.3 D0 e - | -
81 — Px36
0.8 —— Px276
—— Px526
w = J—
& £ Px776
) £ — Px1017
€061 >
5 a
=z wn
0.4 61
0.2
54
640 645 650 655 660 665 670 675 100 120 140 160 180
wavelength (nm) spectral pixel
CnC SWIRA SRF Examples Px511 CnC SWIRA Spectral Sampling Distance
1.2 I 2479nm 2326nm 2162nm 1982nm 1786nm 1571nm 1338nm 1100nm 888nm
Spec Pix Ch152 Ch151 Ch150 f f f f f f f f f
Centre 1658.8nm  1669.6nm  1680.4nm .
FWHM D T EEEEEE DR J—.IS.I:EQS.S.-Q.&Z.D-].Z_J.DD:]___:_
—— Px25
0.8 119 —— px2ss
w —— Px511
n 7 —— Px765 g
£061 £101 — Px1004 :
2 a
wn
0.4 o
0.2 ’
{ N U ) (57" L S S HSI-POSS-032Q: 7.4 nm o ]
0 - . " - =
1640 1650 1660 1670 1680 1690 1700 74 y : . T : : : .
60 80 100 120 140 160 180 200 220

spectral pixel

ctral sampling interval

M // CONFIDENTIALITY

SRF FWHM (nm)

CnC VNIR Spectral Resolution
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GEOMETRIC CALIBRATION
MAIN RESULTS: MTF ACROSS TRACK | KEYSTONE

VNIR ACT ESF Examples Ch133
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MTF@1Ny

CnC VNIR ACT MTF @ 1Ny
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SWIR (tint 3.76 ms)

RADIOMETRIC CALIBRATION
MAIN RESULTS: STRAY LIGHT, DYNAMIC RANGE, SIGNAL TO NOISE
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DOKUMENTEN ID // PRASENTATION XY // AUTOR // DATUM // CONFIDENTIALITY

CnC VNIR LG SNR from Median of Per-Pixel Variance
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MEASUREMENT UNCERTAINTIES <“oHB
AS DETERMINED DURING C&C CAMPAIGN

Parameter Required Achieved Acc. Achieved Acc.
C&C Accuracy VNIR Range SWIR Range

Spectral Registration 0.5nm 0.14nm 0.13nm
Smile 0.02 SSI 0.017 SSI 0.007 SSI
Spectral resolution 1nm 0.175 nm 0.174 nm
Sensor geometry 1 arcsec 0.492 arcsec
Keystone 0.2 arcsec 0.043 arcsec
MTF 5% 3%

IFOV 1 arcsec 0.145 arcsec

Rad acc 5% 1.13% + ref std uncert  2.34% + ref std uncert
RNU 0.5% 0.22% 0.15%
SNR 10% 4% 2%
Polarization sensitivity 0.5% 0.181%

All setup measurement uncertainties exceed requirements and confirm excellent setup design and
operations
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ENMAP FIRST LIGHT

Location: Bosporus

Data product: concentration of chlorophyll

First L2 data product (demonstration)
Use of pre-flight calibration for L1 processing

High data quality of product even w/o in-flight calibration

DOKUMENTEN ID // PRASENTATION XY // AUTOR // DATUM // CONFIDENTIALITY
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RADIOMETRIC CALIBRATION

POLARIZATION SENSITIVITY

CnC VNIR LG Polarisation Sensitivity
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RADIOMETRIC CALIBRATION
RELATIVE NON-UNIFORMITY

CnC VNIR RNU HG
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CnC VNIR RNU HG STD
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RADIOMETRIC CALIBRATION
DARK SIGNAL STABLITY

CnC VNIR DARK vs Time
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