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What is HISUI? ‘
A Successor of Terra ASTER and ALOS AVNIR-2 |

® HISUIIS a future spaceporne instrument suite wnicn consists ot
nyperspectral and muiltispectral Imagers.

° ;J.t:lJJls'- ) dzuslupzd by Jaganzss Nlinkiry of Sconumy, I-o‘.

as its 4™ spaceborne optical imager mission

///////////
.'v f

1) OPS onboard JERS-1 satellite (1992 — 1998)
2) ASTER onboard NASA's Terra satellite (1999 -)
3) ASNARO (2012-)
ASNARO
® HISUI will be launched by H-1IA rocket in 2015 or later as one of
mission instruments onboard JAXA's ALOS-3 satellite

1) ALOS (2006 - 2011) : Optical imagers (PRISM and AVNIR-2) and
L-band SAR (PALSAR)

2) ALOS-2 (2013 -) : L-band SAR (PALSAR-2) and
a small thermal camera (CIRC)
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JAXA's ALOS-3 and HISUI

JAXA's ALOS-3 h
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3 HISUI Specifications and Requirements

Parameter Hyperspectral Imager  Multispectral Imager.
Imaging lype Pushbroom Pushbroom
Spatial’Resolution’//Swath 30'm/: 30 km 5m /90 km |
Bands 185 4

Spectral Range 0.4 -2.5um 0:45-0.89 um

Resolution 10— 12.5 nm 60— 140/ nm
SNR =450 @620 nm > 200
(30% albedo) = 300 @2100 nm
MTE = 0.2 = 0.3
Quantization 12 bits 12 bits
Data Compression Lossless (70%) Lossless (70%)

Cross track,
Pointi N/A
L up to £ 3 ° (= £30 km) ;
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m What’s New

~ Varjous tests for HISUI evaluation models were conducted:

000

HISU r'ume DR will be held In Decembe

HISUI GDS(Ground Data System) developers are being
selected.

FY2012 funding and FY2013 funding request
- METI (Ministry of Economy, Trade, and Industry)
= AIST, JSS
= HISUI instrument and GDS
- MEXT (Ministry of Education, Culture, Sport, Science and
Technology )

= JAXA
= ALOS-3 spacecraft and launch
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m Funding : FY2011, FY2012, and FY2013

METI
(AIST and JSS)

HISUI instrument ALOS-3 satellite*
development and data  development, launch,
processing and operation

FY2011 4.0 Byen -
$50 M

FY2012 2.3 B yen 0.1 B yen
$29 M $1.25 M

FY2013 (requested) 2.0 B yen 0.1 B yen
$25 M $1.25 M
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HISUI Schedule as of October 2012

Launch and
Operation

Instrument

Ground
Data
System

Others

We are here.

A
ALOS-3 Launch

Lifetime = 5 years

Conceptual Design 4
< » Preliminary Design
< » Detailed Design
ACDR
< Component Trial <« |ntegration with Satellite
< » Evaluation Model
< »PFM
Preparation
A Selection of Contractors
ary Design <« <> Training/Initial Operation
Critical Design = < >

lopement/Installation €= Nominal Operation

Application Research
Spectral Database Development

Data Analysis Methodology Research
(JOGMEC)
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HISUI Instrument Development Status

Splitter B Spectrometer
SWIR =

Spectrometer

i

Evaluation model of the spectrometer
of Hyperspectral Imager
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& Thermal Vacuum and Vibration Tests of HISUI
I Hyperspectral Imager Evaluation Model
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;ﬁ HISUI Ground Data System(GDS) Development

® HISUI'GDS (ground data system) will be designed ana aeveloped

based on As I ER ana GEO Grid experiences.

JAPAN/VSA
http://gds.aster.ersdac.jspacesystems.or.jp http://www.geogrid.org/
http://asterweb.jpl.nasa.gov/

® HISUI GDS development contractors will be selected soon.

 Level 1 software developer was selected.
« HISUI GDS integrator will be selected soon.

® Following softwares will be developed for HISUI GDS.
* Level 1 processing
-Ver. 1in FY2013, and Ver. 2in FY2014
 Cloud detection / cloud mask for Level 1 product
« Atmospheric correction for Level 2 product
» Scheduler and Long-term operation simulator
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a HISUI Product List as of October, 2012

Name Description
Level 0" "Raw data

Raw DN product withiall'radiometric calibration coefficients:
Level 1R Spatial resampling'is not applied: Smile properties and
spectral continuity between VNIR and SWIR are considered.

Geometrically corrected top-of-atmosphere spectral radiance
product. Inter-telescope registration, parallax correction, and
keystone property are considered. (Orthorectified product is
under. consideration)

Level 1G

Atmospherically corrected surface spectral reflectance
Level 2 | product generated from L1R/G with QA information. This
product is for research purpose only and not validated.

*The same product definitions will be applied to both Hyperspectral and Multispectral Imagers
** Cloud statistical data are attached to L1 and L2 products.
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HISUI Operation and Mission Planning

- Y | S I | 1 . - ) ’ ! | - -
110U Jiliiialivuo vv J < J; Uautcu L L I U VUlYy VV dayo 110Ul

SCHEQUICT WII automatiCally Creale £-Gay COoMmimanad 1abl€s Das€d On aatla
acquisition requestis(DARS), tnelr priorities, ana avallable resources sucn as
nstrument operation time and data aowniink capaoliity.

DAR IS valid until cloud free Images are obtained.

nISUI DAR categories (draft)
~riority area mapping
- Including oil/gas/metal resource exploration
and development areas
* Periodical observation
- Monthly, seasonal, and annual observations
- Including nighttime fire/volcano observation 8§ .«
« Emergency / disaster observation NN RNNREEERRNERSE
» Calibration / validation observation = Prority/areasioroiligas/
. . . : . metal resources, Green = Other
- Including vicarious and lunar calibration land, | ioht blue = Shallow coastal
» Global mapping (using remaining resources) zones shallower than 30 m.
- All land surface and shallow coastal regions
* Engineering observation
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HISUI Hyperspectral Imager Long-term
Operation Simulation : 150 Gbyte/Day

One-time Global Mapping

Cloud-free
coverage

e

1-year operation
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Color indicates the month of cloud free
observation. Gray = no observation.
White = Cloudy image only.
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a HISUI Radiometric and Spectral Calibration

® Before launch
- Rigorous labratory measurement / instrument characterization

® After launch

- Onboard calibration using lamps and filters
ASTER uses lamps
NIST filter

- Cross calibration with other spaceborne instruments

- Vacarious calibration
ASTER experiments at RRV and other US sites since 1996
West Australia experiment in Nov. 2012.

- Lunar calibration
New lunar reflectance model generated from SELENE data
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ASTER Vacarious Calibration Experiment
Southern part of Railroad Valley, Nevada
September 16, 2012

A R




ASTER Vacarious Calibration Experiment

Central part of Railroad Valley, Nevada
September 16, 2012

Heavy rainfall a week ago

~ Shallow water science?
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Lunar Global Reflectance Model
Generated from SELENE Spectral Profiler Data ;

: | - ' * Yokota et al. (2011), Lunar
o IR ,;f' g r | photometric properties at
T RN wavelengths 0.5-1.6 pm
% g T acquired by SELENE
| | . Spectral Profiler and their

2

dependency on local
750 flect

kit anc;; albedo and latitudinal
zones. lcarus, 215,
639-660

' * <. - e« Kouyama et al. (2012)
e om0 U0 Planned HISUI radiometric

-
R, e calibration using the lunar
- ) ] reflectance model from

=':;'.-'-',_; : RGB=ECA234 B -
T SELENE Spectral Profiler

Photometrically corrected surface spectral data, 2012 AGU Fall
reflectance (0.5 — 1.6 um, 184 bands) cube Meeting
generated from SELENE Spectral Profiler data.

-.:A":ox, o~y :" A"-: E
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a Application Studies Funded by JSS

® JoSonas been funaing several researcn
DIO|E Droposeda py private companie 0
build capacity to utilize hyperspectral data
and facilitate future applications of HISUI
data In private sectors.

.
e L
=
]

® Past and current research projects include:
- Mineral identification and quantification
- Coral reef monitoring
- Wheat/rice yield estimation
- Forest maintenance
- Narcotic plant detection

Tree species
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HISUI is a Japanese imaging suite with hyperspectral and
multispectrral imagers. It will be launched in FY 2015 or later as
one of mission instruments of JAXA's ALOS-3.

HISUI instrument will have CDR in December 2012 and be
completed in FY2013.

Contractors of HISUI GDS will be selected soon.
HISUI's operation and mission planning studies are ongoing.
» Scheduler development

* Long term mission simulation using actual cloud data

Preparations for HISUI vacarious and lunar cal. are also ongoing.

METI and MEXT/JAXA are still discussing HISUI data policy.
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Thank you
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HISUI Project Structure as of April 2012

METI

J-spacesystems / AIST/ J-spacesvstems

NEC J-spacesystems P y
Instrument Calibration and Application

development data processing research

Scientists from universities and
national research institutes HISUI Project

-----‘

[
[
[
[
[
|
|
]
i
\

4

4

METI : Minstry of Economy, Trade, and Industry

JOGMEC : Japn Oil, Gas, and Metals National Corporation
J-spacesystems: Japn Space Systems (established in April, 2012)
NEC : NEC Corporation

AIST : National Institute of Advanced Industrial Science and Technology
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m Objectives of HISUI Mission

Objectives of HISUI Mission

1) Global energy and resource related applications
- Exploration of oil, gas, and metal resources
- Environmental assessments of oil/gas fields and mines.

2) Other applications such as environmental monitoring, agriculture,
and forestry

3) Promotion of space and space utilization industry through wider
applications of HISUI data
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Optical Schematics of
HISUI Hyperspectral Imager ;

On-board
Calibration
Mechanism

/r I ® il

Telescope
(Three Mirror Ui C

== Spectrometer s 2D
Anastigmat Type) / @iner Tops) Detector

SWIR MCT
Spectrometer 2D
(Offner Type) Detector

Stirling Type
Cooling Unit
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Optical Schematics of
HISUI Multispectral Imager

On-board Calibration Mechanism

(Halogen lamp)

Telescope
(Three Mirror Line
Anastigmat Type) Detector

90km

HISUI : A Japanese Spaceborne Hyperspectral and Multispectral Remote Sensing Mission 2012 HysplIRL Science Workshop, October 16-18, 2012, Washington DC, US




& Cross-track Pointing of
E  HISUI Hyperspectral Imager

HISUI Hyperspectral Imager has a ALOS-3 ...*’ﬂl'
cross-track pointing mechanism to tilt )
the whole instrument and cover the

eastern and the western parts of 90-

km swath of HISUI Multispectral

Imager.

Maximum Cross-track Pointing Angle

Earth Surface \
1

Swath of Hyperspectral Imager —>

Swath of Multispectral Imager —>
ALOS-3's Orbit ——>© © ©
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Specification of JAXA ALOS-3 and

Panchromatic Stereo Camera

JAXA ALOS-3 Reguirement
Orbitilype and Altitude Sun Synchronous; 618 km
LLocalilime At Descending Node 10:30
Orbits per: Day. 15 orbits/day. il
Repeat Cycle and Interval between Orbits 60 days and 45'km
Data Downlink 800 Mbps to a ground
station and'a data relay
satellites.
Max. 1.3 TB/day
JAXA PRISM-2 Requirement
Spatial Resolution and Swath Width 0.8 m(nadir) and 50 km
SNR and MTE >200 and >0.1
Quantization 11 bits
Data Compression JPEG2000

http://www.eorc.jaxa.jp/ALOS/conf/workshop/alos3 ws3/ALOS3 1 1 Imai_Hiroko.pdf
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JAXA's ALOS-3 and HISUI

HISUI

Hyperspectral Imager Multispectral Imager
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m HISUI Project Team and Working Groups

Leader (Rokugawa)

Deputy Leaders (Matsunaga, Iwasaki, Tsuchida)

Secretary (Kashimura)

Steering Committee
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Hyperspectral Imager
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Instrument Development
Characterization of VNIR Spectrometer Engineering Model
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HISUI and ALOS-3

Data Amount and Downlink

Maximum

Data Rate : Maximum Maximum
0] o) t
(70% TisI:revael:)n Data Amount | Data Amount

Comp.) Orb?t per. Orbit per. Day
HISUI' - Hyper 0.4 Gbps 15 min: 46 Gbyte 690 Gbyte
HISUI - Multi 1 Gbps 15 min. 110 Gbyte 1600 Gbyte

Downlink Speed Downlink Time Data Amount

per Day per Day

Ground Station 800 Mbps 20 min. 120 Gbyte
Relay Satellite 800 Mbps 220 min. 1320 Gbyte

- HISUI will share ALOS-3's downlink capability with JAXA's panchromatic camera.
- Allocation of ALOS-3 downlink capability to HISUI is a critical issue.
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Timeline of HISUI Project
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FY2006 | FY2007 | FY2008 | FY2009 | FY2010 | FY2011 | FY2012 | FY2013 | FY2014 | FY2015 | FY2016
<+ P A
Instrument Conceptugl Preliminary > CDR
Develop- Design Degign Detail Design
ment(NEDO/
JAROS/NEC) < N A
Evalyation Mode Tentative PFM Design
< >
PFM
»Laur ch
In-flight < r Integration ~ A\
Ver(l_lf_l;aDt)lon Development of Ddta Receivin y /  Inflight |verification
Instrument Monitpring System !
aperali
Application < Aoplicatidn R f >
Research pplicatign Researc
(METI | >
ERSDAC) Developenient of Spedtral Databa$e
Metal
Resource
Exploration < >
(METV/ Developement of|Data Analysis Methoddlogies
JOGMEC)
Calibration
IData < — ; >
Processing Resedrch on calibration and data processing
(METI/ Grounc{ Data $y§tem Stuc{y
AIST/ Operafion / Missign Planning |Study
ERSDAC)




Jade|te and PI DAS(PortabIe Instantaneous Display and Analysis Spectrometer)
September 1987 Issue of National Geographic

GEO GRAPHIC Putting jade to the test with light
t
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Hi 8 : http://www.photolibrary.jp/img37/8642_103654.html
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