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Research on real-time vision measurement algorithm
of shipborne aircraft pose

ZHU Qidan, LI Xiaotong, ZHENG Tianhao
(College of Intelligent Systems Science and Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Real-time detection of carrier aircraft pose is of great significance to the movement control, trajectory plan-
ning, and collision avoidance of carrier-based aircraft on deck. The traditional scheduling of carrier aircraft mainly re-
lies on the manual judgment of the position and heading angle of the carrier-based aircraft. Traditional methods fail to
obtain accurate data and readily cause collisions because of operator negligence and fatigue. Therefore, a real-time visu-
al measurement algorithm for the pose of carrier aircraft is proposed. First, the carrier aircraft is identified and segmen-
ted based on the you only look once version 4 (YOLO-V4) network and the Canny edge extraction algorithm. Then, an
innovative algorithm for wireframe template matching is proposed, and the best pose is obtained by calculating the
matching degree between the contour of the carrier aircraft and the wireframe template. The algorithm meets the real-
time requirements through parallelization and graphics processing unit acceleration, and the test is completed in the 1:70
and 1:14 physical simulation environments. The results show that the recognition rate of this algorithm is >95%, the ac-

curacy is within 0.7° and 8 mm, and the speed can reach § Hz.
Keywords: machine vision; shipborne aircraft pose; deep learning; target detection; edge extraction; wireframe match-
ing; GPU acceleration; target segmentation
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