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Automatic Geo-referencing of Sequential Drone Images
Using Linear Features and Distinct Points
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Abstract

Images captured by drone have the advantage of quickly constructing spatial information in small areas and
are applied to fields that require quick decision making. If an image registration technique that can automatically
register the drone image on the ortho-image with the ground coordinate system is applied, it can be used for
various analyses. In this study, a methodology for geo-referencing of a single image and sequential images using
drones was proposed even if they differ in spatio-temporal resolution using linear features and distinct points.
Through the method using linear features, projective transformation parameters for the initial geo-referencing
between images were determined, and then finally the geo-referencing of the image was performed through the
template matching for distinct points that can be extracted from the images. Experimental results showed that
the accuracy of the geo-referencing was high in an area where relief displacement of the terrain was not large.
On the other hand, there were some errors in the quantitative aspect of the area where the change of the terrain
was large. However, it was considered that the results of geo-referencing of the sequential images could be fully
utilized for the qualitative analysis.

Keywords : Sequential Images, Georeferencing, Realtime, Spatio-temporal Resolution, Drone Image, Image
Registration, Ortho-image
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Fig. 1. Proposed methodology for geo-referencing
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Fig. 2. Similarity measure using linear feature
(Choi and Kim, 2017)

n, = z,/.cosd +y, .sinf — p (1)

where 7, represents a normal vector between reference
and input linear features, (p, @) denotes polar coordinates
representing the linear feature in the reference image, and
(xn', yn,) represents transformed coordinates of point 7 in

the input image after applying the transformation function.
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where P represents a projective transformation matrix,
Py represents a projective transformation matrix from input
image to initial geo-referenced input image, P’ represents a

projective transformation matrix from initial geo-referenced

inputimage to reference image, and P7 represents a projective

transformation matrix form input image to reference image.
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Fig. 5. Relation between ROP and EOP

_ 1 _ L 1 =
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Table 1. Planimetric accuracy using
checkpoints (unit: pixel)

Direct geo- Proposed geo-
Check referencing referencing
Point
A B A B
CP1 24.312 9.920 0.247 0.792
CP2 16.671 30.518 0.673 0.348
CP3 11.517 15.379 1.208 0.994
CP4 14.465 19.719 0.773 1.049
CP5 10.883 17.333 0.368 0.791
CP6 21.441 21.028 1.102 1.458
CP7 17.467 22.831 1.048 0.879
CP8 30.047 36.440 0.963 1.187
CP9 17.790 14.668 0.235 0.152

CP10 18.863
CP11 23.865
CP12 22.267
CP13 33.479
CP14 19.554
CP15 20.823

24.690 2.173 0.267
24.612 3.998 0.801
39.993 6.559 2.139
39.221 14.749 1.995
45.453 8.563 1.501
41.461 9.306 1.490

o RMSE 21.089 28.983 5.460 1.198
6.4 2
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