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Abstract

Hyperspectral Imager Suite (HISUI) is a spaceborne imaging spectrometer being developed by Ministry of Economy, Trade, and Industry (METI) of Japan for the deployment on International
Space Station (ISS) Japan Experiment Module Exposed Facility (JEM EF). HISUI will be laucnhed by Space-X in FY2018 or later. The procedures to transfer HISUI instrument from J-spacesystems to ISS
via US and HISUI data from ISS to J-spacesystems are intensively discussed by J-spacesystems, JAXA, NASA, and Space-X. The development of HISUI GDS is ongoing including Levell / Level 2
processing and the operation/mission planning subsystems.

Hyperspectral Imager Suite (HISUI) HISUI Specifications

Imaging Type Pushbroom

Spatial Resolution / Swath 20 m (CT) x 30 m (AT) / 20 km
Bands 185 bands in 0.4 — 2.5 ym

Spectral

Resolution 10-12.5 nm

SNR (30% albedo) 2450 @620 nm 2300 @2100 nm

MTF 20.2
Dynamic Range Saturated at 70% albedo
HISUI Product Description Spectral Calibration VNIR : 0.2 nm SWIR :0.625 nm
Level 0 Raw data Radiometric Calibration Absolute : 5%, among bands :+2%
Level 1A Raw DN product with all radiometric calibration coefficients. Spatial resampling is not applied. Quantization 12 bits

Top-of-atmosphere spectral radiance product. Data Rate

Level 1R Spatial resampling is not applied. (70% Lossless Compression)

0.4 Gbps

Geometrically corrected / orthorectified top-of-atmosphere spectral radiance product. Inter- One Scene
Level 1G telescope registration, parallax correction, and keystone property are considered. Spectral (70% Lossless Compression)
continuity between VNIR and SWIR are considered.

=120 MB/scene

Maxium Data Acquisition and 8 min / = 200 scenes per orbit
Atmospherically corrected surface spectral reflectance product generated from L1G with QA Maximum Segments per Orbit 3 segments per orbit
information. This is Science Product for research purpose and not validated.
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HISUI Hyperspectral Imager Level 1 processing flow

HISUI GDS consists of the four subsystems:
«» Observation and Planning Subsystem (OPS)
* Product Generation Subsystem (PGS)
« User Interface Subsystem (UIS)
« System Integration Subsystem (SIS)

Radiance,
Transmittance, and
Diffuse Irradiance at

Lowest / Highest Point

Parameters of Elevation
controlled by user
TBD)

Spectral binning, radiometric calibration, and smile corrections are carried out on orbit.
Level 1 processing at GDS include scene cutting, radiometric degradation correction,
keystone correction, geometric correction, cloud detection, and VNIR-SWIR parallax
correction using DEM.

)‘ Example of One-day Observation of HISUI

] . Observation Oppotunities in Three Years . Sequence to Generate Observation Plan of
(Solar Elevation = 30 °) ) HISUI Using HISUI Scheduling Algorithm

VA & *3 3" *3

Ulaanbaatar (N48) —|

Montreal (N45.5) — * * & 0 *
a0 | «e N .2 ¢ 2 e ®
Tokjo(N35 ) . . .

// // // 7 e 7 TN /
ehinzes)
7 Mecca(N21.5) — @ @ * L/ *
i AVAN, wiEig 100 3% e 2 Rt
s g SosporeND | . . . . *
] ’ ’ ; A / Z / 74 4 4 Nairobi(S1 * * * A/
5 = Y = = QEly. = \ S < = g s\ M Jakarta(S6) * * . *
/ Luanda(S9) | 0‘ L 2 4 * *
/ VA Y4 Lima(si2) —® *» * & .
% Rio de Janeiro(523) | * * * * o -
isbane(S27.5) | : . 0' ey 7 - : o :
oS Joe S, ¢ ¢ o . ® Send daily
Puos S s s | 60 & > ® o ¢ e _ observation plan
P T O O S O R OO O ORI . @ HISUI products with
g & 5§ 8§ 5§ § 8 8 8 8 § 8 &8 @ Generate daily cloud cover
> = S S S =t S > S = S S S observation plan
o @ oowow 5 8 » » = 3 =2 =2 £ % £ 3 3 @ Generate score ma _ @ Update
[N @ [N o © N o > ) = = © N A
HISUI GDS for observation database
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