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The use of Unmanned Aerial Systems (UAS) has increased in the last years. The emergence of lowcost UAS and the improvements of their sensors have contributed to widen the application fields of
these systems thus making them more attractive for enterprises. Image mosaicking consists of
stitching together multiple images of an area of interest in order to achieve a wider comprehensive
field of view, making it suitable for mapping and monitoring tasks of large areas. However, most of
the current solutions take several hours as they match all the images between each other in order to
determine the perspective transformation of the section to stitch. Additionally, achieving the
minimum percentage of overlap between images that some algorithms require is not always possible
due to external factors and may lead to undesired results. Therefore, achieving a faster
reconstruction of the area of interest can help to assess the mission coverage and make decisions on
the flight.
In this work, a soft real-time mosaicking is proposed. The main goal is to reduce the processing
time of the mosaicking by taking advantage of additional information provided by the navigation
sensors of the UAS at capture time. After reducing the dimensions of the incoming new frame, its
features are detected and matched with those of adjacent frames in a region of interest (ROI)
instead of using the whole set of images for the feature matching, improving computational time
and making the algorithm more robust to non-overlapping areas. Outliers are eliminated using
random sample consensus (RANSAC) and the homography relating the frames is calculated and
stored in an array. A translation is added to the projected image and the minimum bounding box of
this projection is found to reduce the number of undesired artifacts. The projected image is then
stitched incrementally to the partial result. The proposed algorithm is tested using imagery of
agricultural fields taken from a UAS flight mission and its performance in terms of execution time
and quality of the reconstruction is discussed.

Keywords: image mosaicking, image stitching, aerial imagery, soft real-time

Powered by TCPDF (www.tcpdf.org)

