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Visual Measurement Technique for The Vertical Fall Section of The First-

Stage Recovery of Rocket
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(Beijing Research Institute of Telemetry, Beijing 100094, China)

Abstract: In the guidance and control of the first-stage recovery of rocket, the carrier pose measurement is very important. Iner-
tial navigation, satellite navigation, LIDAR are usually used to measure the pose in engineering, while there is no precedent for visu-
al measurement. Visual measurement has the advantages of no cumulative error and high update rate, and has the potential to be ap-
plied to rocket recovery. In this paper, the dynamics model of rocket recovery is analyzed and trajectory simulation is carried out,
and the Falcon9 rocket is taken as the simulation object and the optimal trajectory is obtained by a convex optimization method.
Four cameras were installed in the first stage of the rocket, and the visual pose measurement was realized through the multi-vision
sensor measurement model, image target recognition and feature picking. The calculation results show that the visual measurement
technology proposed in this paper has a high position accuracy and has the prospect of engineering application.
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