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Horizon detection algorithm in extended Kalman filter framework
XU Wei-jie, LI Ping, HAN Bo

(Department of Control Science and Engineering, Zhejiang University, Hangzhou Zhejiang 310027, China)

Abstract: To detect the horizon in the pose measurement for a vision-based unmanned aerial vehicle (UAV), we pro-
pose a horizon-extraction algorithm which combines the image processing and extended Kalman filter (EKF). The image
processing part extracts straight lines from the image edges as candidates of horizon; and then, it uses the dark channel
prior of the image to decide the horizon. The EKF part of the algorithm combines a horizon line observation model with
a fuselage rotation model to obtain the predicted observation and innovation covariance, which are employed for judging
whether a correct horizon is detected. Correction will be carried out when wrong horizon is detected. The experimental
results show that the proposal algorithm can effectively detect the horizon, and is robust to complex scenes.
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2.3 (Horizon detection flowchart)
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Fig. 1 Results of each step
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3.1 (UAV rotation model)
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3.2 (Horizon observation model)
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Fig. 2 Rotation between coordinates and image of horizon
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3.3 EKF (EKF flowchart)
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4 (Experiments)
4.1 (Experiment equipments)
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Fig. 3 Experiment equipments

4.2 (Experiment results)
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Fig. 4 Horizon detection results of video 1
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Fig. 5 Pose estimations comparison of video 1
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Fig. 6 Corrected horizon detection results

5 (Conclusion)
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