EREC H

2014 £ 7 A

Moot
CHINESE JOURNAL OF LASERS £

JGSF T

Jer HA

HeTHRFAE P R JE A LG IR 26 250k VPR 337

EWE Ez# M Akk

(R B2 LR K 2FE AT R # B » VL7958 B 210016)

ME BRIEILAN A EHF MR, BT — R B FRAE % . R Harrds 5508 BEAT M SR L 3043 T R AE A 1E
G A AR 2T B AR AR L AR5 0 NS B B A I SR A bR R AR bR o S IE SR AR B E A T I AL 3. TE BT
BB S A AL OO LSS T RGBT & B EIRBE AT T Sk IR AT TR B . AR R
W B e A T R RN A TR B X S B i T B — E S L

REIR HLELE s B EHE M BB BT EYLAR L

FESES V249,32 XHERFRIRES A

doi: 10.3788/CJL201441.s109002

A Fast Method of Unmanned Aerial Vehicle Carrier Landing Attitude
Estimation Based on Feature Pattern
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Abstract Based on the demand of the unmanned aerial vehicle's (UAV's) autonomous landing. an easily identifiable
pattern is designed. The image information is achieved by the camera in UAV, by using Harris algorithm to process

corner detection to obtain the image coordinates of feature points, and matching them with the spatial coordinates of

feature points. Orthogonal iteration algorithm is used to estimate the attitude of UAV. The algorithm is

implementationed vision evaluation platform based on digital signal processor (DSP), and semi-physical simulation is
conducted. Experimental results show that the method has higher calculation speed and accuracy. which providing a

certain reterence to practical application.
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Fig. 1 Feature pattern
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Fig. 2 Feature picture after target test
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Fig. 3 Colinearity error of target space in the perspective

projection model
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Fig. 4 Experimental system. (a) Feature pattern; (b) manually operated turntable; (¢) DSP platform
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Table 1 Changing pitch angle

Real O1 value /(%) (0]
value /(°) Yaw angle Pitch angle Roll angle RMSE /(%)

5 —0.29 5.02 —0.11 0.31
10 —0.42 10. 13 —0.16 0.47
15 —0.61 15. 43 —0.31 0. 81
20 —1.12 20.92 —0.3 1.48
25 —1.32 25.64 —0.27 1. 49
30 —1.64 30.72 0. 04 1.79
35 —1.69 36. 14 0.19 2.05
40 —2.35 41. 26 1.21 2.93
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Table 2 Changing yaw angle

Real OI value /(9 01
value /(°) Yaw angle Pitch angle Roll angle RMSE /(%)
> 4. 89 —0.09 0. 39 0.42
10 9.76 —0.15 0. 89 0.93
15 15. 10 —0.31 0.98 1.03
20 19. 97 —0.65 1.13 1. 30
25 24,74 —0.78 1.76 1.94
30 29.90 —0.83 1. 81 1.99
35 35.33 —1. 36 2.12 2.54
40 40.01 —1.68 2.36 2.90
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Table 3 Changing roll angle

Real O1 value /(%) (@)
value /(°) Yaw angle Pitch angle Roll angle RMSE /(%)
5 —0.31 —0.2 5.08 0. 38
10 —0.06 0. 32 9. 89 0. 34
15 0.43 0.51 15. 35 0.75
20 0.91 0.73 20.52 1.28
25 1.13 0.91 26.11 1. 82
30 1.58 1.31 30.55 2.12
35 1.62 1. 36 36.53 2.61
40 2.06 1.56 41.43 2.95
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Table 4 Changing all angles

Real value /(°)

OI value /(*)

OI RMSE /(*)

Yaw angle Pitch angle Roll angle Yaw angle Pitch angle Roll angle
5 0 0 4. 89 —0.49 —0.67 0. 83
5 5 0 5. 56 5.61 —1.21 1.47
5 5 5 5. 10 6.12 4.06 1.47
10 5 5 9.76 6.42 4,53 1.51
10 10 B 9. 86 11.74 6. 21 2.12
10 10 10 10.12 11. 71 11. 74 2. 44
15 10 10 14. 85 12.23 12. 60 3.43
15 15 10 15. 81 16. 74 12. 46 3.12
15 15 15 16. 71 16.72 16. 19 2.70
20 15 15 20. 60 17.32 17.69 3. 60
20 20 15 22.45 22.25 17. 81 4. 35
20 20 20 22.74 22.33 23. 64 4,46
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