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A Method for Judging Characteristic Events of Rocket
Flight Based on Vernier Ranging

QUAN Gang., ZHENG Guoyi. LI Qiang, WANG Long, YIN Fusheng

(PLA Troop 63623, Jiuquan 732750)

Abstract: In order to solve the problem that the telemetry data is easily affected by events and the
optical image is easily affected by weather, this paper presents a method for judging the character-
istic events of space launches by using external radar data. The method makes use of the feature e-
vents when the vernier ranging will have a large measurement error, through the vernier ranging
increment difference structure judgment basis, and the detection of its extreme point to complete
the judgment. The measured data of eight launches of four types of rockets are experimentally ver-
ified and compared with the telemetry data. The results show that the method can accurately
detect characteristic events such as rocket stage separation and throwing fairing. The judgment
time of stage separation is compared with the telemetry data, and the deviation is within 1 s.
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Fig. 1 Vernier ranging process
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Fig. 2 Determination results during the first and

second stage separation
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Fig. 3 Determination result of separation of upper stage
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Fig. 4 Determination result of throwing fairing time
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Fig. 5 Determination results of separation of a solid rocket
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Fig. 6 Telemetry data determination result of

a rocket characteristic event time
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Fig. 7 Optical image determination results of

a rocket characteristic event
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Tab. 2 Results of determination of characteristic events of a

launch mission by different methods
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