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ABSTRACT

Due to the increasing demand for more rapid, precise and accurate geolocation of the targets on video frames
from UAVs, an efficient and timely method for correcting sensor models of motion imagery is required. In this
paper, we propose a method to adjust or correct sensor models of motion imagery frames using space resection
via image matching with reference data. The proposed method adopts image matching between the motion imagery
frames and the reference frames which are synthesized from reference data. Ground or reference control points are
generated or selected through the matching process in near real time, and are used for space resection to get
adjusted sensor models. Finally, more precise and accurate geolocation of the targets can possibly be done on the

fly, and we have got the promising result on performance analysis in terms of the geolocation quality.

Key Words : Motion Imagery(5<7), Image Registration(®3’4"3%), Sensor Model Correction(AlA 22 1 A) Space
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Fig. 1. Process of the sensor model correction
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Fig. 2. Frame image (a) and the corresponding

reference images(orthorectified (b) and

obliquely synthesized (c))
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Table 1. Experimental factors and characteristics
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Table 2. Results of geolocation using synthesized
reference frame(unit: m)

(1)) (1)-3) (1)-(2)| (1)-(3)

X y z X y z | Center | Center

po|7.1716.02|691|0.16|0.10 | 0.16 - -

6 |556|4.68]534(030)0.19]0.32 - -

RMSE | 9.07 | 7.62 | 8.73 | 0.33 | 0.22 | 0.36 | 14.72 | 0.53
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Table 3. Results of geolocation via frame—frame
matching(unit: m)

(1)-2) (1)-3) (1)-(2)| (1)-(3)

X y z X y z | Center | Center

po| 729604681 189|085 1.82 - -

RMSE | 9.04 | 7.60 | 8.59 | 859 | 1.46 | 4.12 | 14.60 | 6.55
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Fig. 7. Geolocation error of the grid points in the
frame—frame matching method. Dash line
indicates the input error level(14.60 m)
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Fig. 8. Results of sensor model correction using (a)
oblique vs. (b) orthorectified reference frame.
Yellow lines indicate the input error level
(about 25m), and pink lines indicate the
geolocation error by the adjusted sensor
model.(solid for RMSE on grid points, and
dash for center points deviation)
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