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DEM Error Analysis

This short presentation shows operation of a new feature added to
DEMCarlottoMethod.xls in ver. 0.7 - error analysis.

Once a DEM is generated using the options of the Workflow Menu, new
Step No. 6 on that menu will compute the mean error and root mean
square error between the DEM and the actual pixel values in your image.

Error analysis is conducted by preparing a simulated image using the
DEM by the spreadsheet. The simulated pixel values are computed
with Carlotto’s Eq. 1:

i(x,y) ~ a [sin(s) p(x,y) + cos(s)]

where p(x,y) is the physical slope at DEM point x,y. The scale of the
x-y plane is the horizontal image scale – not column indices 1,2,3, etc.
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Starting the analysis is simple – just press the “Do Error Analysis”
button.

Two statistics are computed – the mean and root mean square of the
difference between pixel brightness in the simulated and the original
image pixel brightness. This is basic error analysis of the difference
between a simulation and actual observations.

In the working example, the average pixel brightness in the original
image is about 162 brightness levels out of 255 levels. The root mean
square of simulation is about 2.95 brightness levels or about +- 1.8%.
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The error analysis feature also generates a csv text file – by default
named “DEMErrorAnalysis.csv”.

This csv file can be
imported into Excel. Excel
charting tools can be used
to prepare an error chart.

Graphing the error will
sometimes reveal artifacts
in the original image or in
the computed DEM.


