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* Tasking
* Most manpower intensive step
* Includes both periodic planning/coordination as well as daily detailed duties to
actually create the tasking commands sent to the system
* Processing
* Processing raw HICO imagery has been automated as much as possible

* Data Storage
* NRL and NASA Ocean Color Website
* Data Dissemination
# Ocean Color (GSFC)===> public distribution
* OSU ===> distribution to original requestors; special products

* Data Quality Assessment and Improvement
* Calibration and Characterization
* Resolving Radiometric and geometric calibration issues



Master target list (currently 550 sites) includes sites in current research
proposals plus many sites likely to be of general interest

* New sites added when research proposal submitted through OSU
web site is reviewed and approved

* New, simpler proposal requirements now in place
Planning starts 10-14 days before collections
* Updated ephemeris of ISS dictates which sites will be visible to HICO

# Sites selected by committee consisting of NRL and OSU, which
represents most academic and international researchers
* Priority given to active field work, evolving environmental phenomena,
rarity of clear weather target acquisition, best viewing geometry
Tasking commands sent by NRL contractor to ISS via NASA
communications link every work day

* Many more activities involve actively downlinking data and ensuring
complete transmissions and rebooting the collection program after
frequent computer lock-ups



HICO Operations:

Processing and Storage

* Automated processing at NRL and at NASA Goddard
* Calculate at-sensor radiance and geopositioning
* Improved geopositioning implemented last year

* Data stored at NRL and NASA Goddard
* Subset stored at Oregon State University



‘ HICO Operations: Dissemination
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Announcement

HICO Annual Data Users Meeting
May 7 & 8, 2014
Washington, DC, USA

HICO data users are cordially invited to attend the third HICO Annual Data Users Meeting. This
meeting will be held from 1 PM on Wednesday May 7 until 4 PM on Thursday May 8. This meeting
is being held in association with the Intemational Ocean Color Research Team (OCRT) Meeting
(May 5-7, 2014) which ends at noon on May 7. To simplify logistics, both meetings will be held at
the same hotel in Washington, D.C.

For more information, please visit the meeting webpage.

What is HICO?

The Hyperspectral Imager for the Coastal Ocean (HICO™) is an imaging spectrometer based on the
PHILLS airborne imaging HICO is the first imaging designed to
sample the coastal ocean. HICO samples selected coastal regions at 90 m with full spectral coverage
(380 to 960 nm sampled at 5.7 nm) and a very high signal-to-noise ratio to resolve the complexity of the
coastal ocean. HICO demonstrates coastal products including water clarity, bottom types, bathymetry and
on-shore vegetation maps. Each year HICO collects approximately 2000 scenes from around the world.
The current focus is on providing HICO data for scientific research on coastal zones and other regions
around the world. To that end we have developed this website and we will make data available to
registered HICO Data Users who wish to work with us as a team to exploit these data.

For the first three years, HICO was sponsored by the Office of Naval Research as an Innovative Naval
Prototype (INP); supportis now provided by NASA's International Space Station (ISS) Program.

HICO Status -
Transition to NASA

Jan 1, 2013

HICO was developed by The Naval
Research Laboratory (NRL) for the Office of
Naval Research (ONR) as an Innovative
Naval Prototype (INP). HICO exceeded all its
objectives as an INP and continues to
operate after 3 plus years. ONR also
supported the first three years of operations
including the development and operation of
the HICO website at Oregon State University
(OSU). This ONR support ended in
December 2012.

With the expiration of ONR funding, NASA's
International Space Station (ISS) Program
has agreed to provide funding such that the
operation of HICO, including the OSU HICO ; 4
website and data distibution, can image galleries
continue. In the near term, NRL will continue

o operate HICO and OSU will stil manage

the HICO website using established

procedures.
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Read background information,
updates, information on
projects, publications, and tips
on using data

Browse data in the OSU archive
Request new collections
* Submit proposal

Data is in ENVI format with
header



&3/ HICO Operations: Dissemination

&l - Browse and download existing
| imagery from NASA’s Ocean
Color Website

+ All archived and current data

+ Co-located with other Ocean
Color data: MODIS, VIIRS, etc.

* Only registration required
* Code to convert hdf into ENVI
* Level 1b data is in hdf format, which includes
* Radiometrically corrected image cube
* 3-band rgb image
* Navigation file containing each pixel latitude/longitude plus sensor attitude
* Quality flags




Scenes Collected by HICO
11 Nov 2013 — 12 March 2014

Segment 38 Scenes
332 Total
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Scenes Downloaded from
NASA’s Ocean Color Website
July 2013 - January 2014
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* Computer locks up frequently since it is not radiation-hardened

* Irregular, but occurs approximately every 4 days
* Images are lost until computer is rebooted

+ Significant lockup after Christmas required extra checks and
processes before returning to operations
* Lost 6 weeks of data plus 3 weeks lost in December due to issues on ISS
* Operations normal since restoration on February 10, 2014




* CASIS sponsors several projects

* Recent call: Enabling Technology to Support Science in
Space for Life on Earth

* WWW.iSS-casis.org

+ Recent NASA ROSES (PACE Science Team) call
included request for HICO algorithms



| Recent Accomplishments & Events

* Improved geolocation -

* Improved radiometric calibration being worked on

* Based on analysis of polarization effects at different view angles
* Improved data downlink rate

* More flexible scheduling

* Can now take 2 images per orbit in some cases, or move to a
backup site in case the primary has bad weather

« HICO will be first chapter (after overview) in new book “Optical
Payloads for Space Missions”; ed. Shen-En Qian

« Draft due to publisher (Wiley) in June



HICO Science Rationales on ISS

o

# HICO currently provides the highest spatial resolution (~90
meters/pixel), publically available hyperspectral data for the coastal
regions

* HICO provides ocean color data that is useful for cross-calibration and
validation of other ocean color sensors including NASA/MODIS and
ESA/MERIS

* HICO contributes to ISS humanitarian benefits through response to
International Disaster Charter activations

* HICO demonstrates capability and value of ISS as a hyperspectral imager
platform; continued operation will encourage development of successor
instruments through both SMD and CASIS funding calls



HICO data is being used by the EPA to develop water quality indices
intended to inform the public about potentially hazardous conditions, such
as algal blooms

HICO is spurring National Lab utilization of ISS through CASIS RFP for new
sensor development; proposals from commercial entities are in review

Data are publically available through the GSFC Ocean Color Web site
(http://oceancolor.gsfc.nasa.gov/)

HICO data is currently being collected to support federally-mandated
climate adaption and sustainability efforts at JSC; direct value to regional
taxpayers and stakeholders through contribution to sustainable, efficient
management of NASA coastal properties and functions



