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Development of Automatic Airborne Image Orthorectification
Using GPS/INS and LIDAR Data
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ABSTRACT

Digital airborne image must be precisely orthorectified to become geographical information. For orthorectification of airborne images,
GPS/INS (Global Positioning System/Inertial Navigation System) and LIDAR (LIght Detection And Ranging) elevation data were employed.
In this study, 635 frame airborne images were produced and LIDAR data were converted to raster image for applying to image
orthorectification. To derive images with constant brightness, flat field correction was applied to images. The airborne images were
geometrically corrected by calculating internal orientation and external orientation using GPS/INS data and then orthorectified using LIDAR
digital elevation model image. The precision of orthorectified images was validated by collecting 50 ground control points from arbitrary five
images and LIDAR intensity image. As validation result, RMSE (Root Mean Square Error) was 0.387 as almost same as only two times of
pixel spatial resolution. It is possible that this automatic orthorectification method of airborne image with higher precision is applied to
airborne image industry.
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Fig. 1. Study area {black square) in Quebec Province,
Canada.
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Fig. 2. Flat field correction. Raw image (a) and flat
field corrected image (b)
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Table 1. Validation result of orthorectified images.
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root mean

Minimum Maximum
residual residual RMSE
Image 1 0092 m 0.795 m 0.325 m
Image 2 0.086 m 0.566 m 0.282 m
Image 3 0.180 m 0.900 m 0545 m
Image 4 0150 m 0.750 m 0430 m
Image 5 0212 m 0572 m 0.351 m
Total 0.086 m 0.900 m 0.387 m
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Fig. 4. Automatic orthorectified mosaiced image for the
study area.
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