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Conclusions

• I am not happy with the quality indicators we 
currently produce for the DMC satellites.

• I believe we need to move towards a pixel 
based quality indicator for products

• To do this I need to understand the 
uncertainties of the processes I use to make 
the products

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

• I believe the QA4EO guidelines provide a 
structure that will allow me to do this



Point 1

• I am not happy with the quality indicators we 
currently produce for the DMC Satellites.

• The calibration of the DMC satellites is as good as 
many other systems. However, when I produce a 
product I can only state
– The overall calibration uncertainty per band (not per pixel)
– The SNR or NEdL of a specific band

• This does not tell me if there is any “low-level” 
anomalous behaviour in the sensor

• This does not tell me the level of uncertainty over 
different targets in my image



Examples



Point 2

• I believe we need to move towards a pixel based 
quality indicator for products

• In a CCD array of 20,000 detectors every one 
has its own noise characteristics.

• Vignetting in the optics means that the edges of 
the FOV the noise contribution is greater.

• The noise contribution is a function of signal 
level, hence the uncertainty varies with 
brightness of the target



Examples



Point 3

• To do this I need to understand the uncertainties 
of the processes I use to make the products

• All satellite operators have values for calibration 
accuracy, SNR, MTF etc. which are often stated

• Most operators have knowledge and 
experience of what impact these values have.

• But…can they say that a specific pixel has a 
specific uncertainty in its value and which 
processes contribute



Point 4

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

• Unless I now explore each process and 
document how it operates and determine which 
areas contribute I 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



TOA Radiance – Steps (in outline…!!!)



Point 5

• I believe the QA4EO guidelines provide a 
structure that will allow me to do this

• The guidelines and structure provided by 
QA4EO is based on sound practices employed 
by Metrology institutes

• The structure defines, but does not dictate and 
provides structure on the documentary 
evidence and proofs.

• How you do things is up to you, as long as you 
can prove how you do things.



What next

• Developing software product to
– Manage the modules created
– Adhere to the structure proposed 

within QA4EO
– Simulate process flow in my system
– Automatically monitor system 

operation (and correct..?)



Software Structure

• Single or aggregated 
(management) modules

• Modules can be added, 
removed or modified

• NOT a time sequence
• QA4EO documentation 

supports QA and QC 
components

• QC can actively change 
operation

• Can be run as a 
simulator



Some elements



Some elements

Product based



Some elements

Management and aggregated chains



Some elements

Projects and re-useable components



Some elements

Manages QA4EO documentary proof
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• www.dmcii.com
• S.Mackin@dmcii.com

Thank You! 
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