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 Small Group (10 people)

* Growing constellation (five
satellites, up to seven next year)

Lot of the Quality Control is manual

 Problems are often not seen until
some time after processing
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Wariations in shift between right and left UK-DMC sensors (Canada B3)

Along track position (pixels x 25)

Example Issues

NIR band offsets

Com parison of offsets between odd and even
pixels (NIR and Red)

Red Band offsets (DN)
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o Difficult to predict exact
performance of new systems

 Needs a lot of time to identify
anomalous behaviour in the new

systems
« Application of QC is patchy
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Current Development

Because of problems identified In
previous slides

Due to the growing requirements from
customers and within GMES for a quality
indicator

Due to the growing need for a more
rapid delivery of data with high data
quality

CONCLUSION : We need an automated
system of QA/QC that can produce
guality information at the Pixel level.
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« QA4EO compliant approach

— Fully documented procedures meeting QA4EO-
QAEO-GEN-DQK-002 Standards

— Meets guidelines of uncertainty measurement
(based on GUM) QA4EO-QAEO-GEN-DQK-006

— Fully traceable QA4EO-QAEO-GEN-DQK-007

— All documentation and required material to
validate derived uncertainty available on a user
accessible web site
» Possibility in future of user directed “drill-down”
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How to implement ?

 Approach based in part on an ESA multi-
mission generic QA/QC project report (NPL)

Start Start
Point Paint
Radiometric Calibration (?) Dark Current Measurment ()
Multiple dark current Single dark current
aark C“”E”tt measurements measurment
i Weighted Average {1024)
Qc Qc Qc
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White Diffuser Write To RAM Spectral
Measurement Relaxation
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ac Description T
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Description
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Standard
Error Budget F’ri{]ucaorl

Error budget
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Steps

How to Implement — TOA Radiance

1. TOA Fzdiznce Product

2 Absolutz Calibration (3 zcquisitions)
i Generation of TOA radiznes (hand mtegratad valus)
1. Ground datz collection at EEV

2. Instrument and Panel Calibration
b. Surfzce Mezsursment
c. Surface Varishility across site

2. Atmespheric anzlysis 2t BRV

2. Instrument czlibration

#. DMC Dazta Collection at REV

1
2
3
4.
3.

Surface Varizbility across site

Swstem nedse ( two pixel average)

CCD stzbility — edd/'even pixels

CCD stzbility — CCD cross zrray varishility
Dark Imags

itl. DMC Transfer to Dome-C

1
2
3.
4.
3.
6.
b. Cross-Calibration (19 mage pans)
1. DKIC Collections over Dome-C

1

Edabalatatadod

Surface Vanizhility zcross site

System nodse (Jarge column average)

CCD stability — edd/sven pixels

CCD stzbility — CCD cross array verishility
Amespheric varishility

Dark Image

Ammospheric changs betwesn ovetpasses
Surface varizhility

Accouracy of pointing

System noise (per overlap arez)

CCD stability (per overlap arez)

Dark Imags Collection

Abselute Calibration zecurzcy (from zbove)
Czlibration drift

c. Calibration anr (many images)
1. DMC collections over stzble sites
d. TOA Radiznce product
1. Warizhility in target brighmess (henece noise)
. Abselute calibration after transfer via cross-calibration and
sdjustment for calibration drift.
tit. CCD stability

Lots of steps...!!

Each one is an individual
module with
documentation that
meets QA4EQO standards

Each one has a QA
Element and
correspondin C
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e Generic and final physical
Implementation Vicarious

_ o Calibration
— Implementation initially of modules for a
selected satellite (very time consuming)

— Reuse of some of these (non-specific)
modules with minor changes to | Surace
. easurements
structure (rapid development)

— Example : Vicarious calibration module
has same sub-modules (surface Atmospheric
measurement, atmOSphe”C Measurements

RTC Operation
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* Management modules
(aggregation)
— Modules at such a fine level —
are difficult to manage Catiratin

— In last slide Vicarious
Calibration consisted of

three sub-modules | Sutece
« Ground Reflectance
Measurements
« Atmospheric Measurements e e Aerosols

L—| RadioSondes

RTC Operation
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Edit Module 3]
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0.5%

w 1.7%

Creating a flow

Linking Modules requires simply
connecting them in sequence
— Requires common interfaces

— Ability to pass parameters and intermediate
data

— Uncertainty passed and combined at each
level and checked using QC check (if
possible)

— Modules can be changed by swapping them
out of the flow and replacing them with
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Qac

Qac

Process Control

 Simulation

— By connecting modules using the QA
component we automatically
determine uncertainty for new

0.5% systems.

— Can run dummy data through and
check the QC process at each step

1o QC Control on process
— QC is not only to validate the output
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« Some still at band level (currently
calibration uncertainties, even
though can be at more detailed
level)

e Some at detector level (noise
characteristics)
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1.8 - | * Noise varies from
detector to

1.6 DetectanE?D B detector.
Molse . .
DN  Noise varies from
b pixel to pixel in the

scene depending
on target
brightness

Detector 23

0.8

100 150 200 250 300
Signal DN
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 Vignetting
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Detector Level Effects
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« Versioning

— Changing a single module changes the whole output,
so every MODULE needs to be versioned

— This information needs to be passed through the
system and stored in some manner so correct
modules can be applied for any retrospective drill-
down to the data

« Data Volume and processing

— To store all intermediate uncertainties would require a
large volume, to process to derive these for a user
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Current Status

Simple Prototype under development (pushes users
to follow documentary procedures)

Goes “Live” December 2009 for part of the
processing chain

Continuous development in 2010

Documentation online in early 2010 and drill-down
towards the end of 2010

Each data product will also have a corresponding
guality indicator (uncertainty product) at the pixel
level




temeliicralInesing Biases from Calibration

e Cross-Calibration over Dome-C

— 19 image pairs over a one month
period

Mean Variability




