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Single-Station Pose-Processing Method Based on
Object Distance Assistance
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' Huayin Ordnance Test Center, Huayin, Shaanxi 714200, China;

, Liu Biao!
? Institute of Modern Control Technology, Xi’ an, Shaanxi 710054, China

Abstract An object distance-aided single-station pose information acquisition method is proposed to solve unstable
or non-convergence problems existed in minimum-to-long-distance single-station pose measurements on the premise
that the object distance of a feature point can be obtained. First, an equivalent method of continuous discretization of

object surface is proposed to calculate image length. Second, a single-station perspective pose measurement model is
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established using image length as the matching element.

Then, the algorithm is tested and verified considering

barrel as an example. Finally, the error analysis is conduct for the key factors. The results show that the relative

root mean square errors of yaw and pitch angles are 0.97°

and 0.90°, respectively. The proposed method can be

extended to the single-station pose measurement of the non-axisymmetric objects revolving around aircrafts.
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Fig. 2 First and last processed frames in gun barrel
sequence. (a) One angel setting of gun barrel;

(b) another angel setting of gun barrel
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Table 1 Comparison between results of proposed algorithm and theoretical values

Perspective value /(°)

Theoretical value /(%) Error /(%)

Pose setting station

Yaw angle Pitch angle Yaw angle Pitch angle Yaw angle Pitch angle
1 4.11 29.50 4.78 30.00 —0.67 —0.50
2 6.07 44,54 4.78 45.00 1.29 —0.46
3 6.81 53.71 4.78 54.00 2.03 —0.29
4 19.95 58.41 19.78 60.00 0.17 —1.59
5 19.04 44.04 19.78 45.00 —0.74 —0.96
6 19.33 28.79 19.78 30.00 —0.45 —1.21
7 35.43 29.51 34.78 30.00 0.65 —0.49
8 35.09 43.84 34.78 45.00 0.31 —1.16
9 35.03 59.50 34.78 60.00 0.25 —0.50
10 48.40 29.11 49.78 30.00 —1.38 —0.89
Root mean square error 0.97 0.90
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Fig. 3 Effect of reference distance measurement

error on pose angle error
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