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HISUI Specifications 

Imaging Type Pushbroom 

Spatial Resolution / Swath 20 m (CT) x 30 m (AT) / 20 km 

Spectral 
Bands 185 bands in 0.4 – 2.5 µm 

Resolution 10 – 12.5 nm  

SNR (30% albedo)  ≥ 450 ＠620 nm     ≥ 300 ＠2100 nm 

MTF  ≥ 0.2 

Dynamic Range Saturated at 70% albedo 

Spectral Calibration VNIR : 0.2 nm  SWIR :0.625 nm  

Radiometric Calibration Absolute : ±5%, among bands :±2%  

Quantization 12 bits 

Data Rate  
(70% Lossless Compression) 0.4 Gbps 

One Scene 
 (70% Lossless Compression) ≈ 120 MB/scene 

Maxium Data Acquisition and 
Maximum Segments per Orbit 

8 min / ≈ 200 scenes per orbit 
3 segments per orbit 

JEM Exposed Facility (EF)	

Although JEM Exposed Facility (EF) can provide enough power and cooling 
capacities to the attached instruments, its data handling capacity is not enough for 
HISUI. To overcome this deficit, HISUI will have its own data receiving, storing, and 
sending devices on JEM EF and JEM Pressurized Module (PM). HISUI data sent from 
EF device will be recorded on the removable media in PM device and after recording, 
the media will be shipped from ISS to the Earth several times in a year. In addition, 
the limited amount of HISUI data will be transmitted from ISS to the ground station in 
near-real time. Three types of data acquisition requests were considered in the 
preliminary HISUI long-term operation simulation:  
  A) Targets as large as 100 x 100 km. The total number of the targets was 100.  
  B) Promising areas for oil/gas/metal resources exploration. The total area was about 
25% of global land and shallow sea regions.  
  C) Global mapping areas which are not covered by A and B.  
A and C have highest and lowest priorities respectively.  
A will include joint observation targets with other earth observing instruments onboard 
ISS. The daily observation limits of HISUI in the simulations were set to 300 GByte or 
900,000 km2 for media transport and 10 GByte or 30, 000 km2 for transmission. It 
was assumed that data for A are transmitted and data for B and C are shipped to the 
Earth via media. The simulations suggested that within three years, A and B requests 
will be almost completed and about 80% of C requests will be completed. 

Japan Experiment Module (JEM)	

International Space Station (ISS)	

ISS Flight Direction	

HISUI Long-term Operation Simulation 	

HISUI Product Description 

Level 0 Raw data 

Level 1A Raw DN product with all radiometric calibration coefficients. Spatial resampling is not applied. 

Level 1R Top-of-atmosphere spectral radiance product.  
Spatial resampling is not applied. 

Level 1G 
Geometrically corrected / orthorectified top-of-atmosphere spectral radiance product. Inter-
telescope registration, parallax correction, and keystone property are considered. Spectral 
continuity between VNIR and SWIR are considered. 

Level 2 Atmospherically corrected surface spectral reflectance product generated from L1G with QA 
information. This is Science Product for research purpose and not validated. 

Other ISS Earth Observing Instruments around 2020 Provided by NASA 
GEDI :  To provide the first global, high-resolution observations of forest vertical structure using a lidar.  

To be deployed on the ISS in 2019 
ECOSTRESS :  To measure the temperature of plants and use that information to better understand how much 

water plants need and how they respond to stress. To be deployed on ISS in 2017 
OCO-3 :   To investigate the distribution of atmospheric carbon dioxide on Earth as it relates to growing 

urban populations and changing patterns of fossil fuel combustion.  
Fluororescence from terrestrial vegetation will be also mapped. To be launched in 2018.	

OCO-3	ECOSTRESS	GEDI	

Contact : Tsuneo Matsunaga (matsunag@nies.go.jp)  
http://www.jspacesystems.or.jp/en_project_hisui/	

Telescope diameter  ≈ 30 cm 
Dimension  =  1485 x 950  x 1380  mm  
Mass = 168 kg 

Hyperspectral Imager Suite (HISUI)	

HISUI Data Flow	

Simulation Setup	
Results for HISUI Long-term (3 years) Operation Simulation	

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	InternaAonal	

Space	StaAon	(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	Level1	/	Level	2	
processing	and	the	operaAon/mission	planning	subsystems.	


