Geometric Transformation

RMS Error and Geometric Accuracy

By Jon Franczyk

Overview

» Accurately aligning multiple images (map, aerial
photo, satellite image) of the same area
» Using similar objects found in both images
— Buildings,
— Road corners,
— GPS locations
* Ground Control Points




What is RMS Error?

* Root Mean Squared (RMS) Error =
difference btw. the desired output GCP
coordinate (reference) & the actual
output coordinate (source) for same
point after transformation

» A quantitative measure of accuracy
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RMS error = «/(Xr = Xi) + (yr - Yi)
Where:

X; and y; are the input source coordinates
X.and y, are the retransformed coordinates

RMS Error: In Action

| 4 true coordinates, x ,y.

x data coordinates, x_,y.

/ error distance, €
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RMS Error per GCP

* “Good to Fit” line
» GCP distance from line = RMSE
» Every added (or subtracted) GCP
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Total RMS vs. RMS per GCP
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Levels of Accuracy

The acceptable
level of RMS
Error is
dependent on
the necessary
level of
accuracy

Acceptable RMS Error

* Measured in the source coordinate system (i.e. pixels).
Therefore if accuracy must be within 30m on a 30m
resolution image, the RMS Error value must be <1

* Determined by:

— End use of data base
— Type of data being used
— Accuracy of GCPs
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After
Transformation

* Four Options:

— Throw out GCPs with the highest RMS Error. A more
accurate “best to fit” line should result

— Tolerate the level of error

— Use a higher order of transformation, but could cause
high distortion in image

— Select only high-confidence points




