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Proposed Future Mission Timelines
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LDCM at Orbital Sciences, Arizona, March
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National Aeronautics and
Space Administration

Jet Propulsion Laboratory
‘California Institute of Technolog
Pasadena, California

Comparison of LDCM's OLI Bands
and Landsat 7's ETM+ Bands
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Current Scanners

Sensor
Organization NASA ESA ISRO CAST NASA/ONR

GSD (m) 30 | 1734 | 506 | 100 | 90 |
Swath at Nadir (km)

Wavelength Coverage (nm) 357-2576 400-1050 400 - 950 450 - 950 353 - 1081
Number of Bands 18/37/6 110 - 128
Spectral Res. (nm @ FWHM)

Launch Date
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Current Scanners

Hyperion CHRIS HICO
NASA ESA ISRO CAST NASA/ONR
17/34
7.65 13 (nominal) 42
357-2576 400-1050 353 - 1081
242 18/37/6 128
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Country and
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GSD (m)

Swath at Nadir (km)
Wavelength Coverage (nm)
Number of Bands

Spectral Res. (nm (@ FWHM)
Launch Date
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Current Scanners

HySI HICO
India USA
ISRO CAST NASA/ONR
506
129.5 42
400 - 950 353 - 1081
64 128
~ -
2008 2009

Hyperion CHRIS
USA

NASA

Sensor
Country and
Organization
GSD (m)

ESA
17/34

7.65
357-2576
242

Swath at Nadir (km)
Wavelength Coverage (nm)
Number of Bands

Spectral Res. (nm (@ FWHM)
Launch Date

13 (nominal)
400-1050
18/37/6
5.6-32.9
2001

7~
n

—_ ()
= <

2000

Michael Abrams, JPL November 2012 [ITC, Enschede



CHRIS
Compact High Resolution Imaging Spectometer on
ESA's PROBA platform

CHRIS acquires 13 x 13 km images with 5
different viewing angles for BRDF studies.
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CHRIS

All CHRIS data are available through ESA’s online EOLI

catalogue.

MODE 1: Full swath width, 62 spectral bands, 773nm / 1036nm, nadir
ground sampling distance 34m @ 556km

MODE 2 WATER BANDS: Full swath width, 18 spectral bands, nadir
ground sampling distance 17m @ 556km

MODE 3 LAND CHANNELS: Full swath width, 18 spectral bands, nadir
ground sampling distance 17m @ 556km

MODE 4 CHLOROPHYL BAND SET: Full swath width, 18 spectral
bands, nadir ground sampling distance 17m @ 556km

MODE 5 LAND CHANNELS: Half swath width, 37 spectral bands,
nadir ground sampling distance 17m @ 556km

Tord;lte = @u&lu Wu&aﬁa Open ocean

B Deep water/drop off
B Vegetation

Dry sand

Wet sand

Submerged sand
Sea grass

M Sand /Tumble

M Deep sand

W Coral #1

M Coral #2

#3

Soft caral
Deep coral
M Coral/algae
Sparse coral/algae

0 3
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Current Scanners

Sensor CHRIS
Country and USA
Organization NASA ESA

GSD (m) 17/34

HySI
India
ISRO
506
129.5
400 - 950
64

HJ-1A
China
CAST
100
>50
450 -950
110-128

HICO
USA
NASA/ONR

Swath at Nadir (km) 13 (nominal)
Wavelength Coverage (nm) 400-1050
Number of Bands 18/37/6
Spectral Res. (nm @ FWHM) 5.6-32.9
Launch Date 2001

353 - 1081
128

2009
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National Aeronautics and
‘Space Administration

Jet Propulsion Laboratory
California Institute of Technolog
Pasadena, California

HySI

HySI (Hyperspectral camera), is one of HySl payload ~ Star sensor
two instruments on IMS-1 (Indian Mini
Satellite-1), previously called TWSat -~ MxT payload

(Third World Satellite), a small earth
observing satellite developed by Indian
Space Research Organization (ISRO).
It has about s50om [FOV and 129 km
swath. Data are made available to
developing countries.

Nation:

Type / Application:
Operator:
Contractors:

Magnetorleteg™ TTC antenna

Data transmission antenna

Equipment:
Configuration:
Propulsion:
Power:
Lifetime:
Mass:

Orbit:
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Current Scanners

Sensor CHRIS HySI
Country and USA UK India
Organization NASA ESA ISRO

GSD (m) 17/34 506

HJ-1A
China
CAST
100
>50
450 -950
110-128

HICO
USA
NASA/ONR

Swath at Nadir (km) 13 (nominal) 129.5
Wavelength Coverage (nm) 357-2576 400-1050 400 - 950

353 - 1081
128

2009

Number of Bands 18/37/6 64
Spectral Res. (nm @ FWHM) 5.6-32.9 ~
Launch Date 2001 2008
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China
Type / Application: Earth observation

Operator: CAST
: DFH Satellite Co. Ltd of CAST

 Configuration:

2 deployable solar arrays, batteries
Lifetime:

CAST968B Bus
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November 2012 ITC, Enschede



National Aeronautics and
‘Space Administration

Jet Propulsion Laboratory
California Institute of Technolog
Pasadena, California

HJ-1A

Fourier Transform hyperspectral imager
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Figure4 HI-1A hyperspectral image cubes.
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Current Scanners

Sensor CHRIS HJ-1A
Country and USA UK India China
Organization NASA ESA ISRO CAST

GSD (m) 17/34

HICO
USA
NASA/ONR

42

353 - 1081
128
5.7
2009

Swath at Nadir (km)
Wavelength Coverage (nm)
Number of Bands
Spectral Res. (nm @ FWHM)

Launch Date
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National Aeronautics and
Space Administration

HICO
Hyperspectral Imager for the Coastal Ocean

‘s

HBP‘crf.Pcctra[ Imagrr for the C:oasta[ kjc,c-an

HICO Home

HICO
Design & Heritage Ta rgets
<T3a“brf"°" Targets collected by HICO and distributed through this website are shown below (Google Earth plugin
Oar;?le 8 required). Alternatively, the targets may be viewed as a list of farget names.
Meet the Team Please see below for more information about the image.
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Current Scanners

Sensor
Organization NASA ESA ISRO CAST NASA/ONR

GSD (m) 30 | 1734 | 506 | 100 | 90 |
Swath at Nadir (km)

Wavelength Coverage (nm) 357-2576 400-1050 400 - 950 450 - 950 353 - 1081
Number of Bands 18/37/6 110 - 128
Spectral Res. (nm @ FWHM)

Launch Date
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Ready Scanners

Organization GFZ/DLR ASI SunSpace

Swath at Nadir (km)
Wavelength Coverage (nm) 420 - 2450 400 - 2500 440 - 2350

Number of Bands

Spectral Res. (nm (@ FWHM) 5/10 VNIR ~12 10
10 SWIR

2015 2013/14
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Ready Scanners

EnMAP

Germany
GFZ/DLR

Sensor

Country and

Organization

GSD (m)

Swath at Nadir (km)
Wavelength Coverage (nm)
Number of Bands

Spectral Res. (nm (@ FWHM)

420 - 2450
218
5/10 VNIR
10 SWIR
2015

| EnMAP
| 420-2450 |
218 |
2015 |

Launch Date

Michael Abrams, JPL

PRISMA
Italy
ASI

MSMI
S. Africa
SunSpace
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ENMAP
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assembly B
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Electronics
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ENMAP
Main Orbit Parameters

Near Nadir Global Coverage (£ 5° ) o
Type: SSO-Near Repeat

Repeat Cycle:




Ready Scanners

Sensor EnMAP MSMI
Country and Germany S. Africa
Organization GFZ/DLR ASI SunSpace
GSD (m)
Swath at Nadir (km)
420 - 2450 440 - 2350

Wavelength Coverage (nm)
218 20

Number of Bands
Spectral Res. (nm (@ FWHM) 5/10 VNIR ~12
10 SWIR

2015 2013/14 ?

| 420-2450 | 440-2350 |
| 218 | 200 |
sk '

| 2015 I

Launch Date
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& PRISMA
Italian Space Agency: ~2015 launch(?)
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PRISMA
Italian Space Agency: ~2015 launch(?)

1. Development of algorithms and products for applications in agriculture and land
monitoring supporting

the PRISMA mission (to be realised by CNR IMAA)

2. Synergic use of PRISMA products with high spatial resolution meteo-chimical
simulation and ground

validation (to be realised by CETEMPS)

3. hyperspectral system analysis for integrated geophysical applications (to be
realised by INGV)

4. advanced methods for analysis, integration and optimization of level 1 and level 2
PRISMA products (to

be realised by IFAC CNR)

5. Coasts and Lake Assessment and Monitoring by PRISMA HYperspectral Mission
(to be realised by

ISMAR CNR).
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Ready Scanners

Multi-Sensor Microsatellite Imager (MSMI)

EnMAP

Country and Germany
Organization GFZ/DLR

MSMI
S. Africa

- SunSpace
GSD (m) ~15
~ 15

Spectral Res. (nm (@ FWHM) 5/10 VNIR ~12 10
10 SWIR

2015 2013/14
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MSMI

Multi-Sensor Microsatellite Imager (MSMI)

g

Optical SpectroMeter Unit (OSMU) is a hyperspectral
imaging spectrometer integrated in a South-African
Multi-Sensor Microsatellite Imager (MSMI) onboard of
the second generation SUNSAT satellite ZASat2. OSMU
contains two spectral channels: one in the visible and
one in the infrared range. It has a field of view of 1,25°
imaged on a detector of 1000 by 400 pixels. About 200
spectral bands are recorded in the wavelength area
between 350 and 2350nm, with a spectral resolution of 5-
14nm and at a spatial ground resolution of 15m (seen
from height of 60okm).

South Africa will provide the satellite bus for the first — indeed, probably for both -
of the satellites in the recently announced India Brazil South Africa Dialogue
Forum (Ibsa) satellite programme.

Michael Abrams, JPL November 2012 [ITC, Enschede



Planned Scanners

Organization JPL, NASA METI
Gsbm | 60 | 30 |
' e

12 SWIR

*Proposed instrument —Pre-decisional for planning and discussion purposes only

Michael Abrams, JPL November

HYPXIM CA
France
CNES

400 - 2500
> 200
<14 VIS
< 10 NIR/SWIR
~ 2019

U9 | —
S|

2012 ITC, Enschede




Planned Scanners

Organization JPL, NASA METI CNES
| GSDm 0 f 60
12 SWIR < 10 NIR/SWIR
| LaunchDate  Basdline > 2020

*Proposed instrument —Pre-decisional for planning and discussion purposes only

Michael Abrams, JPL November 2012 [ITC, Enschede




National Aeronautics and
Space Administration

Pasadena, California

mmew. Hyperspectral Infrared Imager - HyspIRI™

Orbit

626 km Altitude

10:30 AM LMT
Descending Node

SSR

1 Tb for Simple
Store and Forward

Calibration
Daily Solar
View (VSWIR)
Monthly Lunar | | ’
View (VSWIR VSWIR
+ TIR) 19 Day
Black Body Revisit
and Deep IPM
Space Views TIR 20 Mbps
TIR .
Vica(riou; us 0 D?Y Direct
sl Revisit Broadcast

International

Global Coverage

60 m Resolution: Land + Shallow Water (Benthic & AV)

*Proposed instrument —Pre-decisional for planning and discussion purposes only —_—

Downlink

800 Mbps X Band To Northern
Stations (Svalbard and Alaska)

Fiber Link

Data Transmitted to
Processing Center within
2 weeks of downlink

=
mlmb

Michael Abrams, JPL

November 2012 ITC, Enschede



National Aeronautics and
Space Administration

Jet Propulsion Laboratory
California Institute of Technolog
Pasadena, California

Hyperspectral Infrared Imager - HyspIRI*

_~" (Includes
Radiator)

TIR-only VSWIR+TIR TIR-only

*Proposed instrument —Pre-decisional for planning and discussion purposes only

Michael Abrams, JPL November 2012 ITC, Enschede



Pl Simon J. Hook

The Hyperspectral Thermal Emission Spectrometer
(HyTES) was developed at JPL with support from the
NASA Instrument Investigator Program. HyTES
would provide high spatial and spectral resolution
thermal infrared data for the proposed HyspIRI*
Decadal Survey mission.

posT——

HyTES first flights
occurred in July
2012 over various
sites in the
western U.S.

HyTES Parameters:

- 512 cross-track pixels

- 256 spectral bands between 7.5-12 ym
- FOV 50 degrees

- 3.4 m pixel @2000 m /

Bands 150 (10.08 um), 100 (9.17 um), " *Proposed instrument -pre-decisiona
58 (8 41 u m) d iSpIayed as RGB for planning and discussion purposes

only




Planned Scanners

[ Semsor | HyspIRI" |
Organization JPL, NASA

| GSb@m 1 60
Launch Date Basdline > 2020 |

METI

10 VNIR
12 SWIR

> 2015

HYPXIM CA
France
CNES

400 - 2500
> 200
<14 VIS
< 10 NIR/SWIR
~ 2019

U9 | —
S|

*Proposed instrument —Pre-decisional for planning and discussion purposes only

Michael Abrams, JPL

November 2012 ITC, Enschede




JAXA's ALOS-3 and HISUI (Hyperspectral Imaging Suite)

- PR IV

JAXA's ALOS-3

HISUI

Multispectral Imager

Hyperspectral Imager



HISUI

Parameter
Spatial Resolution and ' Swath Width

Bands

Spectral Range

Resolution

Signal to Noise Ratio (30% albedo)

MTE

Dynamic Range
Data Compression
Pointing Capability

Michael Abrams, JPL

Requirement
30 m and 30 km

185
(VNIR:57 SWIR:128)

0.4 - 2.5 um
VNIR:0.4-0.97 pm SWIR:0.9-2.5 pm

10 nm (VNIR), 12.5 nm (SWIR)

2 450 @620 nm
2 300 @2100 nm

= 0.2
2 10 bits (current design=12bit)
Lossless (70%)
~ %3 ° (£30 km)

November 2012 ITC, Enschede



Planned Scanners

HYPXIM CA
Organization JPL, NASA METI CNES

| Gbm 000000 e [ 0030 0

30

400 - 2500

> 200
Spectral Res. (nm (@ FWHM) <14 VIS

12 SWIR < 10 NIR/SWIR

Launch Date Baseline > 2020 |  >2015 | ~2019

*Proposed instrument —Pre-decisional for planning and discussion purposes only

Michael Abrams, JPL November 2012 [ITC, Enschede



HYPXIM

France’s CNES sponsored a mission study to investigate hyperspectral
scanners for civilian and military applications

This resulted in plans for three instrument concepts: HYPXIM-C,
HYPXIM-CA and HYPXIM-P Hyper-performance

HYPXIM-C: 2 satellites, 15 km swath, 15 m resolution, 200 kg weight
HYPXIM-CA: 30 x 30 km images, 60 kg weight

HYPXIM-P: 16 km swath, 3-day revisit with pointing, 8 m resolution;
40 bands in TIR with 100 m resolution

Michael Abrams, JPL November 2012 [ITC, Enschede



IFOV vs Number Bands

CURRENT
READY
PLANNED

Hyperion

Hypxim HyspIRI*
@ PRISMA@EnMAP ®

MSMI
HISUI

HICO @ @ HJ-1A

I | |
100 1000

IFO\/’ meters *Proposed instrument —Pre-decisional for planning

and discussion purposes only
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Spectral Coverage and Swath Width

VNIR SWIR TIR

Landsat

ASTER 60
CHRIS 13
HYSI

Hyperion 7
HJ-1A 50
HICO 42

MSMI 15
EnMAP 30
PRISMA 30
HISUI 15
HYPXIM-P 30
HyspIRI* 145/600

Michael Abrams, JPL November 2012 ITC, Enschede



National Aeronautics and
Space Administration

Jet Propulsion Laboratory
California Institute of Technolog)
Pasadena, California

Instrument Lifetimes

1982 2000 2005 010 2015 000 005
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