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Research on An Accurate UAV Self-localization Method Based

on Non-calibrated Vision Navigation

FU Qiang',SUN Xiuxia',LIU Shuguang',XU Song”,PENG Ke'
(1 Aeronautics and Astronautics Engineering College, Air Force Engineering University,Xi'an 710038,
China;2 Unit of 95910, Jiuquan 735018,Gansu,China)

Abstract; Aimed at the problem of "miss" in the traditional GPS navigation system, a new algorithm for
self-localization is presented by taking the visual navigation as a novel navigation manner without compute
camera calibration and any remote sensory information, and the position can be well estimated on the prop-
erty of projective geometry and relation of geometry. Firstly, the target in the plane is located with the tar-
get’s position to realize the vision self-localization. The conclusion demonstrates the effectiveness of the
model. The experiments show that the method can effectively eliminate the position, and the maximal dif-
ferent value is 0.01 m. A novel thought-way with simplicity, real time and high precision is provided for vi-
sion self-localization of UAV is provided.
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Fig.1 The block of UAV navigation
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Fig.2 Scene of UAV self-localization
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Fig.3 Schematic diagram of location in a plane
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Fig.4 Self-localization with one target
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Fig.5 Self-localization with two targets
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Tab.1 Self-localizationparameter of UAV

2% m AR AR /m ER AR/ pixel
O (0,0.80,0) (49.50,92.50)
F, (0,1.60,0) (62.25,46.75)
F, (1.20,1.60,0) (165.25,58.25)
F, (2.40,1.60,0) (262.75,71.25)
N, (0,0,0) (36.75,138.25)
N, (1.20,0,0) (167.25,152.50)
N; (2.40,0,0) (290.50,164.25)
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Tab.2 Self-localization results of UAV (m)
v PR Bl .
S e S i
7 L A B S B A A
1 (1.50,1.00,1.50) (1.50, 1.01,1.50) (0,0.01,0)
2 (1.50,1.50,2.00) (1.50, 1.50,2.01) (0,0,0.01)
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