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ATICY= Development of Hyperspectral
Remote Sensing in Canada

Alberta Terrestrial Imaging Center
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ATIC \-— Canadian Hyperspectral
Mission Design Involvements

Alberta aging Ce

ARIES (Australian Resource Information and
Environmental Satellite — Australia

SIMSA (Spectral Imaging Mission and
Application) — Germany/Canada (Proposal/ESA)

SAND (Spectral Analysis of Dryland Vegetation —
Germany/Canada (Proposal/ESA)

EnMAP (Environmental Mapping and Analysis
Program — Germany/Canada (Proposal)

HERO (Hyperspectral Environment and
Resource Observer) — Canada (Phase A +)

Canadian/Italian Joint mission (Phase A)
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ATIC \-—

it noce Hyperspectral Mission

* Purpose

- CSA and CCRS are providing a coordinated approach to facilitate
access to hyperspectral missions and related opportunities.

* Main Objectives

- Meet user needs - provide information products for public and
commercial use

- Develop national and international value-added markets

- Develop key space technologies for advanced hyperspectral
payloads and to participate in a hyperspectral mission as soon
as practical.

- Complement space-borne Synthetic Aperture Radar (SAR)
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Hyperspectral Mission

Payload
VNIR/SWIR instrument
On-board calibration
On-board data compression

Platform
small satellite bus
agile spacecraft

Ground segment

Applications Development Program
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ATIC= Mission Context &
Applications Requirements

Alberta Terrestrial Imaging Center
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ATIC&" Canadian Primary Applications

N

l Canadian Users ’
— J

Forestry Mining Coastal &  Agriculture Environment
Inland
Waters

Geological mapping of the Canadian North
National forest inventory and health
Environmental mapping (polluted site rehabilitation, wetlands)

Coastal and in-land productivity assessment of aquatic ecosystems
and its impact on fisheries and pollution

Monitoring of carbon sources and sinks on land

Support to agricultural indicator development and land cover and crop
inventories
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ATIC - Instrument Requirements

Parameter Minimum
Swath width 30 km
GSD 30 m
Spectral coverage 400 — 2500 nm
Spectral resolution 10 nm
(FWHM)
Peak SNR @ 650 nm * 600:1
Peak SNR @ 2100 nm * 200:1
Radiometric (TOA) 5%
calibration Accuracy
Spectral calibration 0.1 nm
Accuracy
Spatial registration 0.1 GSD
between VNIR and SWIR
Radiometric Quantization 12 bit
*for 30 % reflectance target viewed at 30 degree solar zentih angle
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ATICE

Operational Requirements

Parameter Minimum
Altitude 600 — 900 km
Along track length 200 km
Area coverage per day 600,000 km?

Re-look time <7 days

Latency for tasking 14 days
satellite

Latency for data 7 days
processing

Equator crossing time 10:00 — 12:00 local
time

Acceptable cloud cover 20 %
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ATIC®

Image Quality Requirements

® SNR

® Keystone

® Smile/Frown

® Defective pixels

e Spatial striping (non-uniformity)
e Polarization sensitivity

® Cross talk

e etc.

Pixels ' Keystone — Hyperion
(spatial shift relative to
VNIR reference band 120)
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Data Product Requirements

® At-sensor radiance data (geolocation coefficient
appended) (level 1A)

@ Surface reflectance data (geolocation coefficient
appended) (level 2A)

® Geocoded data products (level 3)

® Information products (level 4)
Forest inventory maps
Mineral maps
etc.

ISIS Meeting, Hilo, Hawaii - November 16/17, 2007




RIS  1£RO Instrument Concepts
Studied

Alberta Terrestrial Imaging Center

Requirement Units

System designation number

Ground motion compensation As needed

Ground sampling distance m
Swath width km

Spectral resolution nm

Spectral sampling interval nm
Typical SNR at peak (VNIR) Goal
Acceptable
Typical SNR at peak (SWIR I) Goal
Acceptable
Typical SNR at peak (SWIR II) Goal
Acceptable

Data latency days
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ATICE

Alberta Terrestrial Imaging Center

HERO Instrument Concept

Pre-operational mission
Targeting mission supporting mapping as background
Near lossless compression demonstrator
Two instruments with a VNIR and SWIR spectrograph

each

Based g
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Parameter

HERO

Minimum
Requirement

Altitude
GSD

705 km
30 m

20m

Swath width

36 km

> 30 km

Keystone

<0.1 GSD

0.1 GSD

Spectral range
Spectral resolution (FWHM)

430 — 2450 nm
~10 nm

400 — 2500 nm
10 nm

Spectral sampling interval
(SSI)
Smile

10 nm

<0.1 SSI

10 nm

0.1 SSI

Peak SNR@650nm

560:1

600:1

Peak SNR@2150nm

200:1

200:1




ATICE Canadian/Italian Joint
Hyperspectral Mission (JHS)

Alberta Terrestrial Imaging Center

@ Joint project between ASI
and CSA

® Operational mission

® System elements

Spacecraft
® 5-year lifetime, sun-synchronous orbit

Ground segment elements
® Mission Control Centre (MCC)

® Image Data Handling Systems
(IDHS)

® Communication infrastructures

Operations segment MDA/CSA/ASI
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ATICE Canadian/Italian Joint
Hyperspectral Mission (JHS)

Alberta Terrestrial Imaging Center

“Small” satellite
Agility
+20° Across-track (roll)
pointing capability
to reduce re-look time
Two Instruments
Hyperspectral & Panchromatic

MIR & TIR multispectral
radiometers

Payload Data Handling

>1 Tb Mass Memory Unit
(TBC)

650 Mbps X-band Downlink
(TBC)

Hyper / Pan

Solar panel

.‘

TT&C earth
antenna

MDA/CSA/ASI

MIR / TIR

configuration
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ATIC®
Enrm Hyperspectral/Pan Features

Swath width: 30km at Nadir
Hyperspectral ground sampling distance: 30m
PAN ground sampling distance: 5 m
Spectral characteristics:
VNIR: 400nm — 1010nm
SWIR: 920nm — 2500nm
Spectral sampling 10nm
Spectral resolution 10 nm
Custom detectors 30 micron,
1024 X 256 pixels

“NIR and SWWIR SNR

PAN: . u : = |
BandW|dth 400nm _ 700nm B 05 05 07 07 05 1 14 12 13 14 15 16 17 15 19 2 21 22 23 24 25
Pan detector 6000 element CCD — e

—— SR CSA/ASI
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MIR/TIR Instrument Features

® MIR and TIR separate instruments with common
optics (telescope)

e Swath width: 100 km at Nadir

Ground sampling distance: 90 m

® MIR Channel
Band (2.9 — 4.9 microns)

® TIR Channel
Band 1 (8.2 — 9.2 microns)
Band 2 (8.7 — 9.7 microns)
Band 3 (10.5 — 11.5 microns)
Band 4 (11.5 — 12.5 microns)
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Hyperspectral Mission
Development (1)

Present

Decision by Canadian Space
Agency to pursue Canadian/Italian
Joint Mission
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Hyperspectral Mission
Development (2)
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ATIC®

Alberta Terrestrial Imaging Center

Further Contacts

e Canadian Hyperspectral Space Program
Allan Hollinger (allan.hollinger@space.gc.ca)
Michel Gamache (michel.gamache@space.gc.ca)

e Joint Hyperspectral Mission

CSA: Michel Gamache (michel.gamache@space.gc.ca)
ASI: Claudio Galeazzi (claudio.galeazzi@asi.it)
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