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Background

Mission instruments are meticulously 
characterized prior to launch: stray light, 
thermal response, SNR, etc. to quantify and 
correct for anomalies.

On orbit, they require validation and 
system vicarious calibration to 
account for radiometric drift and 
atmospheric correction error.

SVC is traditionally at fixed, dedicated 
platforms in blue waters, but 
validation can come from portable 
platforms in all optical water types.

Rigorous validation 
requires high-quality, 
hyperspectral in situ 
radiometry from many 
locations and water types.



What is HyperCP?

Open-source processor for Above Water Radiometry (AWR) that 
facilitates protocol-driven data correction and reduction yielding 
high-quality surface reflectance measurements with end-to-end 
uncertainty propagation ŦƻǊ ǎǳōƳƛǎǎƛƻƴ ǘƻ b!{!Ωǎ {Ŝŀ.!{{ ŀƴŘ 
/ƻǇŜǊƴƛŎǳǎΩ h/5. ŀǊŎƘƛǾŜǎ ŦƻǊ ǳǎŜ ƛƴ ǎŀǘŜƭƭƛǘŜ ǾŀƭƛŘŀǘƛƻƴ ŀƴŘ ƻŎŜŀƴ 
color algorithm development



Whatôs in a name?

A shameless compound acronym:

HyperCP = HyperInSPACE Community Processor

HyperInSPACE = Hyperspectral In situ Support for PACE

PACE = Plankton, Aerosol, Cloud, ocean Ecosystem [mission]

Hyperspectral In situ Support for Plankton, Aerosol, Cloud, 
ocean Ecosystem Community Processor

Sure to tax any title or abstract word limit. 
We also sometimes call it HCP, for short.



HyperCP History

AWR protocols were 

updated by IOCCG and the 
community ~2017 - 2019 for the 
first time since the SeaWiFS era.

HyperInSPACE began at Goddard 
Space Flight Center toward the 
end of this period to process 
b!{!Ωǎ ƻǿƴ ǊŀŘƛƻƳŜǘǊȅ ŀƴŘ ƘŜƭǇ 
the community process AWR 
following these protocols.
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HyperCP History

Q1 Q2 Q3 Q4

2019

2

HyperInSPACE

Initiated at NASA 
Goddard to incorporate 
IOCCG draft protocols 

and other advancements 
in AWR

2020

 ̡release
Transition from internal 
NASA testing to invited 

external release

4

2021

NASA GitHub
Official NASA public release v1.0.x

https:// github.com/nasa/HyperInSP
ACE

5

NASA/FRM4SOC Meeting

Discussed collaboration on 
HyperInSPACE to form a community 

processor compliant with FRM 
framework 

6

2022

7

v1.1.x release
Structural overhaul to 

accommodate incoming 
updates from FRM4SOC:

To add TriOS
To add full instrument 
characterization and 

uncertainties

HyperCP for 
FICE-2022

Identified for use in Field 
Intercomparison Experiment 

at AAOT

8

Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4

PySciDon
Vandenberg 

Masters Thesis w/ 
M. Costa U. 

Victoria

1

2017

3

 hrelease
Internal alpha version 

shared at NASA

2018

2023

HyperCP 
Project Team 

Formed
Official collaboration 
guidelines adopted

9

10

v1.2.x release
FRM4SOC2 Updates 

incorporated:

TriOS
Full instrument 

characterization and 
uncertainties

OSM2020
2024

FICE-2024
Training event for ocean 

colour above-water 
radiometry at AAOT

4



HyperCP Guiding Principles

1. Informed by Scientific Consensus : Protocol Driven

2. Open Source: Transparent

3. Open Science: Free and Accessible

4. Collaborative & Adaptive: State of the Science

5. Community Resource

By the community for the community



Above Water Radiometry (AWR)
Principles and Theory



In Situ Above Water Radiometry (AWR)
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HyperCP Ecosystem
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Supported Sensors: 
ÅSea-Bird Scientific HyperOCR

ÅTriOS RAMSES

ÅIMO DALEC

Platforms: 
ÅRobotic: pySAS, Sea-Bird SolarTracker, DALEC, So-wŀŘΣ Χ

ÅManual

Data Formatters: prepSAS, prepDALECΣ Χ 

Community Processor: HyperCP

Databases: FidRadDB, SeaBASS, OCDB

Calibration/Characterization

FidRadDB



SolarTracker SolarTracker

pySAS

Manual Systems

PANTHYR*

SoRad*

Manual Systems

pySAS

*not currently adapted within 
HyperCP

DALEC


