H 2 %
ACTA AUTOMATICA SINICA

F50E FTH
2024 £ 7 A

Vol. 50, No. 7
July, 2024

BT % XSRS B T AR L 2E T &

HOE AT ANLRETE M B TG M52 K TH i VR 2 e 5 BURNG AR S B AR DL ARG AATUAR A 22K BE AR HL & it
ZEM I, B — AR T 2R G SN B A 1 6D B AR R AN TEEE, DA R AL R T IR R A . ok, T
N HRFEARAAR B (132 2015 B B v- mil (Al ) s A A i i i 5 R85 2 A B BRI BHE M 75 10 E 15 SR, ik — i 2 BB 19 4 ik
o] A REAIE B2 BV, e 2 S 0 A U A A i 2R e SR T A, DA SR AR A1 2 1) (%) 22 W (BN, A et 7 o DG e o
TER I AR A A R AT A Al DABR R 25 8] ek 8256, FIH EPnP (Efficient perspective-n-point)
TR S SARNLARBR R ALAR, B PnP (Perspective-n-point) 4@ %64 ICP (Iterative closest point) ] 8; f#k, ¢
AU 1 B B D DR B R, F A ICP BV sR A7 222 DL 9598 BEAS B A 22 sz (7 FL 45 SRR M, BV Re e g or
— AN PR R R AIE 25 0], A A5 128 i I REAE WS BB R BRI, B R s I iR R L R

KHEIR BV AN, MR R SE, 6D ArZ&flith, IoAUEh &, JCBa r A, IR IE HR HR

SRR BRI, U, KM E. BT 2 s AU TR A 1 C ANUR XA 22 A8 T 5. B 3R, 2024, 50(7):
1402—1416

DOI 10.16383/j.aas.c230297

Relative Pose Estimation Algorithm for Unmanned Aerial Vehicles Based on

Weighted Fusion of Multiple Keypoint Detection

GE Quan-Bo"*? LI Kai’ ZHANG Xing-Guo*

Abstract A 6D target pose estimation algorithm based on multiple models keypoints weighted fusion is proposed
to address the issue of low accuracy and poor robustness in obtaining the relative pose of unmanned aerial vehicles
due to motion blur caused by the influence of water surface waves on the image during the landing phase of un-
manned aerial vehicles. This algorithm aims to improve the accuracy and robustness of pose estimation. Firstly,
based on the motion information obtained from the unmanned ship gyroscope, an inter frame jitter model is de-
signed to reduce image noise by restoring image information. Then, a cascaded regression feature extraction al-
gorithm with multiple models is designed to detect images obtained by the shipborne visual system through mul-
tiple models, in order to enhance the diversity of the feature space; at the same time, the incremental set of keypo-
int localization shapes during the detection process is used as the fusion weight to weight and fuse the model, in or-
der to improve the robustness of the feature space. This paper uses efficient perspective-n-point (EPnP) to calcu-
late the coordinates of the camera coordinate system for keypoints, and transforms the perspective-n-point (PnP)
problem into an iterative closest point (ICP) problem. Finally, based on the dispersion of the keypoints solution set,
weights are assigned to keypoints, and the ICP algorithm is used to mitigate the influence of depth information on
the pose estimation. The simulation results show that this algorithm can establish a more accurate feature space, re-
duce the loss of feature mapping during pose estimation, and ultimately improve the accuracy of pose estimation.
Key words Assisting unmanned aerial vehicles landing, shipborne visual system, 6D pose estimation, weighted fu-
sion, keypoint detection, cascading feature extraction
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keypoint detection and its drawbacks
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Fig.2  Effect of motion blur on texture
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Fig.4 The flow chart of algorithm
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Table 1  Proportion of minimum detection loss for
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Table 2 Mean loss and variance of different models
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R — 0.4001 0.1184
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Fig.14  Pose reconstruction errors of various algorithms
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Table 4  Pose estimation accuracy of various algorithms under different ship hull inter-frame angles (%)
1] 16 £ 0° 5° 10° 15° 20° 25° 30° 35° 40° 45°
EN@= A7 94.2 93.0 90.4 89.1 88.4 85.3 81.2 82.3 78.3 72.4
PVNet 93.3 94.7 91.3 82.6 71.3 56.7 45.3 44.0 41.3 36.0
YOLO-6D 92.0 92.7 88.7 81.3 72.7 63.3 55.3 50.7 46.7 39.3
FEGUE (SIFT BEARITAL) 83.4 83.7 81.0 73.8 64.8 54.0 45.3 42.6 39.6 33.9
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