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Abstract:

Immovable urban terrain objects are difficult to measure for volume and weight. Such calculations may
require a manual workflow calling for large, expensive equipment and a crew of people. So how can a
citizen scientist without many resources, cheaply and effectively calculate the volume and estimate the
weight of such an object? This project answers that question using photogrammetric multi-view stereo
(structure form motion) techniques to build a 3D model of the Abraham Lincoln sculpture, located in
Portland, OR’s South Park Blocks. The researcher uses his personal 12 Megapixel cellphone camera to
collect 55 photographs from positions on the ground and in the air, using an aerial pole developed by
Public Lab. The photographs are edited and processed in Agisoft’s PhotoScan software, where a dense
3D point cloud is generated and transformed into a textured mesh- one that is then measured for
volume and weight. The researcher discovers that low-budget data capture techniques, as well as
atmospheric lighting, degrade the quality of the final output 3D model. Areas not well-represented in
the photos or obstructed by atmospheric light, require some post processing to restore. Ground control
points are also simulated as a method to georeference the model. Despite these challenges to data
accuracy and integrity however, the final model appears realistic and is approximated to a volume of 1.9
m?®and a weight of 9,200 kg (about the weight of an elephant).
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