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Study of the effects on frame aerial photography direct-

georeferencing accuracy caused by image motion
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Abstract: In aerial photogrammetry, image motion blur due to aircraft forward flight and rotation is one
of the error resources in image coordinate measurement, which could lead to misalignment in collinearity
equation and accuracy decline in direct georeferencing. For the purpose of analysis the influence of image
motion blur on direct georeferencing, the motion blur of frame imagery was modeled based on
collinearity equation with consideration of both ration and translation movement. The linearity
approximation equation was also derived. Analysis shows that the centroid of smear track could be used
as image point in intersection only with mid-exposure time as the nominal photo exposure time to
eliminate the blur problem in image measurement. Simulation result shows that maximum RMS in object
space could be reduce to 0.12 mm by using the method above.
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Fig.1 Generation of image motion
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Fig.2 Colinearity situation of three points
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Tab.1 Simulation parameter

Parameter Value
CCD pixel size/pm 9
Focal length/mm 120
Residual attitude deviation/(°) 0.5
Residual angular motion/(°)-s™ 0.3
Exposure time/ms 5
Flight height/m 2 000
Velocity/km +h™! 110
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Fig.3 Image motion magnitude of CCD seed points
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Tab.2 Image motion simulation statistics

Max/pixel =~ Min/pixel ~Mean error/pixel RMS/pixel
x —-0.4440 -0.2991 —-0.003 2 0.003 1
y 1.4210 3 -1.3136 0.000 2 0.000 4
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