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Fugro EarthData flew a Leica ADS40-SH52 sensor to capture the imagery covering the Mississippi Gulf Coast in May of 2010.  The system is a pushbroom sensor in that it is turned on at the beginning of a flight line then turned off at the end of the line.  This process is more similar to a satellite than a digital camera as there are no frames captured.  

The sensor does not capture a color image as raw data but instead captures individual bands (wavelengths) of light.  The bands are identified in the image below along with their ‘look’ angle or the angle at which the band is captured.  The five bands consist of red, green, blue, near infrared (NIR) and a panchromatic band (grey scale).
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ADS40-SH52
Raw imagery from an ADS40 consists of each band from each ‘look’ as one large tiff file that covers the entire flight line.  For each flight line there would be eleven separate tiff files that would each be ten to hundreds of GB depending on the length of the flight line.  Viewed individually the raw tiff image from any band would appear in grey scale.  It isn’t until the processing phase of production that bands are joined together to form natural color imagery or CIR imagery.

The main production phases involved with producing an ortho photograph are the aerial acquisition, ground control survey, aerotriangulation (AT), digital surface model (DSM) generation, ortho rectification, radiometric correction, and finishing.
The AT is the mathematical calculations that take the point in the sky that the image was captured and transfers it to the ground.  The ground survey is utilized in the process to ensure the imagery accuracies would be met.

A DSM can be created once the AT is completed or an existing surface can be used as long as it is current enough.  The surface is used along with the AT to rectify the imagery, essentially combined with the AT and imagery to output an orthophotograph.  

Once the orthorectification is completed the ortho technician outputs a ‘Quicklook’ image of each flight line.  Fugro creates ‘Quicklook’s as sub-sampled datasets, meaning they do not represent the final ground sample distance of the imagery.  These files allow the technician to see how the combined bands have combined and expressed as an RGB or CIR image.  Raw imagery bands are never balanced as fluctuations in environmental conditions create inconsistency in the expression of the data.  In order to create a seamless dataset that looks like a single snapshot the technician applies a histogram to the entire ‘Quicklook’ that helps balance the color expression across all the lifts.
Once the radiometric balancing is completed the data is cut to sheets, exported and enters the finishing phase.  During the image finishing technicians review the data for quality and ensure that critical features are expressed properly.  It is very common for structures such as bridges to be initially rectified with slight waves in them.  This is caused by the raised structure combined with the digital surface.  A skilled technician applies techniques to straighten any wavy features prior to the data being delivered.  Once the data has been reviewed and the finishing is completed then it is ready for delivery to the customer.
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