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• To understand the uncertainty we need to document every
process and understand how it contributes to the overall 
uncertainty budget

• Unless we explore each process and document how it 
operates and determine which areas contribute we can not 
assess where the uncertainty lies.

• Many processes are dependent on lower-level operations 
which also need documenting.

• Assumptions need to be explored where possible and proof 
given of their validity or at least an estimate of the 
uncertainty they induce
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DMCii Experiences – Original Approach

• Step 1 – Define all procedures as separate modules, 
document and make available for inspection. Determine in 
document how to calculate uncertainties. (Not a timeline). 
This is the Handbook of Protocols.

• Step 2 – Develop software product that implements 
relationships and has QC steps to assess the uncertainties 
for each pixel in a scene for all modules.

• Step 3 – Propagate uncertainties through system to get 
overall uncertainty on product, this is a quality indicator. 
Data from individual modules can be examined by end-users 
these are additional quality indicators.
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Handbook of Protocols

• First step, made publicly available. Time consuming and 
very difficult (the first time)
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Problems of Initial Approach

• Was bottom up 
approach.

• Wanted to get as 
much detail as 
possible then 
aggregate it. Too 
time consuming.

• After reviewing 
information on 
Sentinel-2 I came to 
the conclusion that it 
would not satisfy the 
basic needs of long 
term monitoring.
– Static tests

• However initial work 
produced this 
diagram, showing 
higher level start 
points for occasions 
when data missing.
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Current Direction

• Top down, start with TOA radiance (a delivered 
product), work backwards to fundamentals.

• Why ?
– Looked at the Sentinel-2 information provided by Astrium 

on the pre-launch quantification of the sources of 
uncertainty.

• Incredibly detailed
• However, although can be measured in lab, can not be 

measured easily after launch
• So…

– Looking at aggregate uncertainties I can measure post-
launch.

– Determining the lower level contributions where possible 
to these aggregates, but only where I can monitor them 
post-launch (or validate them).

– Not as much fine detail, but provides a practical way of 
monitoring current and future performance.
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What is a Quality Indicator?

• Many types of indicators
Signal to Noise Ratio (SNR), Modulation Transfer 
Function (MTF)
Visual quality assessment (NIIRS – National Image 
Interpretability Rating Scales )
Saturation flags, cloud masks.
Qualitative statements on striping
Quantitative values (uncertainty on radiance for 
example).



DMCii Commercial in Confidence

What indicators does the end-user 
need ?

• All of them….and none of them. This is 
a problem for the data provider, not 
the end-user.
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Quality Indicator from dedicated 
Server

Need to provide capability to “audit” uncertainty data. 
Most end-users unlikely to use a lot



DMCii Commercial in Confidence

Why should we be QA4EO compliant?

• Benefits to end-user

End-user can directly determine the uncertainty on any 
data product (assuming value added companies also 
follow QA4EO guidelines) and hence suitability for 
application

Uncertainties feeds into global warming predictions, crop-
yield predictions. In fact all models will benefit from the 
uncertainty data.
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Why should we be QA4EO compliant ?

• Data Provider

Allows process control with fine detail in an 
automated way, can identify mis-performing 
elements of the processing chain before data is 
released.

Allows the identification of poorly performing 
elements of the process chain with high uncertainty 
and their possible replacement.
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Why is it taking so long for DMCii ?

• Resources
– None, no programming or other support.

• Need to integrate the QA4EO QA/QC within the 
current ground segment software while still running 
four satellites.
– Total rewrite.
– Discovering new algorithms required as we develop.

• Times are changing
– Limited software developer support.
– More time to spend on development as higher 

business priority.

• Not Easy…!!!!


