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Abstract: In view of the problems existing in the current high-speed TV rendezvous measurement of rocket
drift, such as the great influence of the external environment and the inability to obtain the measurement data in
real time, an active measurement method of rocket takeoff real-time drift based on lidar is proposed. First, the
lidar is installed on the two-dimensional precision turntable through the installation platform. In the process of
rocket launch, the two-dimensional precision turntable drives the lidar to continuously track and scan the target
point position of the rocket with high precision, and obtain the lidar point cloud data corresponding to the target
point position. Then, the data processing system receives the lidar point cloud data, fits the elliptical curve and the
elliptical curve center point of each frame data, takes the position of the elliptical center point when the rocket is
stationary as the reference position, calculates the relative difference between the elliptical center point position of

each frame data and the reference position, and determines the real-time drift of the rocket in the take-off stage.
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Finally, the measurement system and method are verified by the rocket launch test, and the test results show that

under the condition of environmental interference, the measurement accuracy of real-time drift is 3.1 cm. It is the

most accurate measurement method in the rocket drift measurement at present. At the same time, it can ensure the

real-time performance of the data, provide real-time discrimination data for the rocket launch security console,

and ensure the safety of the launch process.
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Tab.1 Spectral division and main radiation

components

Serial number Spectral division/um Radiation components

1 6.25-10 H,0
2 5.1-6.25 H,0
3 4.65-5.1 co
4 4.1-4.65 CO,, CO
5 3.2-4.1 HCI
6 2.63-32 H,0, CO,
7 2.2-2.63 H,0, CO
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Tab.2 Measurement values of rocket static drift

Data points/frame

1st frame coordinates

2nd frame coordinates

3rd frame coordinates

1 (—1148.7,726.9;0)
2 (=1196.1;673.6;0)
3 (—1239.6;639.9;0)
4 (—1264.6;631.3;0)
5 (—1315.4;623.1;0)
6 (—1361.7,623.8;0)
7 (—1414.9;640.9;0)
8 (—1469.7,673.1;0)
Drift/cm O(reference value)

(~1146.3;729.3;0)
(~1193.8;674.9;0)
(~1235.9;641.2;0)
(-1262.1;635.3;0)
(~1313.9;624.6:0)
(~1358.6;620.5;0)
(~1412.4;638.6:0)
(~1467.1;675.1;0)
0.83

(-1147.1;732.2;0)
(~1193.5;675.4;0)
(~1237.5;637.30)
(~1262.4;633.60)
(~1314.9;625.2;0)
(~1360.2;622.1;0)
(~1413.8;642.6:0)
(~1467.8;677.3;0)
1.13

Data points/frame

4th frame coordinates

5th frame coordinates

6th frame coordinates

(~1146.6;728.9;0)
(~1194.9;675.6:0)
(~1236.8;640.6:0)
(-1261.3;634.8:0)
(~1313.2;623.8:0)
(~1359.8;621.4:0)
(~1414.2;639.8:0)

(-1145.4;731.2;0)
(~1188.8:676.6:0)
(~1235.2;638.5;0)
(~1261.5:634.5:0)
(~1313.9;625.9;0)
(~1362.5:621.9:0)
(~1415.3;639.4:0)

1 (—1146.9;728.9;0)
2 (—-1193.9;675.7;0)
3 (—1235.7;635.4;0)
4 (—1261.5;632.9;0)
5 (—1312.9;624.4;0)
6 (—1362.5;626.8;0)
7 (—1411.3;643.6;0)
8 (—1467.9;676.3;0)
Drift/cm 1.60

(—1468.7;673.1;0) (—1467.6;675.1;0)
0.64 1.32
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Fig.5 Measurement values of rocket dynamic drift
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