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Time delay and attitude compensation algorithm for plant protection
UAY based on the improved ESKF

Liu Hui,Shi Zhixiang,Shen Yayun,Chu Jincheng,Shen Yue
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: To solve the problem of global navigation satellite systems and inertial measurement unit fusion time asynchronous and improve
the accuracy of pose estimation of plant protection UAV, this article proposes a delay pose compensation algorithm based on the improved
error state Kalman filter by using the characteristics of large inertia and strong vibration of plant protection UAV. Firstly, the nominal
state variables are linearly predicted, and a fading factor is introduced to improve the system stability in strong vibration environments.
Then, complementary filtering is used to compensate for diagonal velocity and correct the attitude error state variables. Finally, combined
with the delay time measured, complementary filtering is used to exirapolate the data and improve the velocity and position accuracy
under high inertia characteristics. Experimental results show that, compared with the error state Kalman filter algorithm, the root mean
square error of roll angle and pitch angle is reduced by 0.266 9° and 0. 241 4°, and the root mean square error of yaw angle is reduced
by 0.076 4°. Under normal track plant protection operation, the root mean square error of velocity in the northeast sky direction values
are decreased by 0.210 5, 0.184 9, and 0. 238 8 m/s. The root mean square errors of the northeast celestial position are reduced by
0.21, 0.19, and 0. 23 m, respectively. The algorithm effectively improves the accuracy of pose estimation.
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Table 1 Absolute error analysis results of attitude simulation
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Table 2 The results of fixed-point flight attitude

error analysis
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T8 L EXTTCANENE XA T B BRI H T A B A S A S AL BT 5 B A R R A I P TR T
YOLOv5 1 ECO_HC #HE5 A it [ B AR i far I BRER R . 1 5%, RIUFE NG A 5 W (E LU 255 PP A BRER 1T FR A T S ) B Am
FAITFIH YOLOVS A5 5537 7 BAROL &, IEw iR A BRI 2R T BR BT R G R . HREN W HAs e IR L R h AF e 1
WEREAR Ak, ) A B I — Mg AR AR e A T RS S U T 3> T BARHERE 1 i 1 BRER AR M RE T IR, A SCHRAE OTB-100 ¥
£ T 1T ERE BE FNT 58 83. 9% 1 76. 7% s FETC AN 6 L dbA7 32 Bl b 7 sn AR MR R S 08 | 76 58 A3 3 T2 85 T AL BT i
T L RS 0 EE RS20 501l 2 80. 9% ,60. 4% F1 90. 2% ,48. 3% , 21y & WA A S0y ] LA 03l - DLk TG 400 PR 2R b 2

KARBIA ;Mg IO AN A B BRI s FH DGR ; SEHTR I  Te PR R AE

RE4 %S TP391.4 THS9 XEARIRAG: A E RKirEZR LN 510.4050

Long-term detection and tracking algorithm for moving
vessels by maritime UAVs

Fan Yunsheng'?, Zhang Kai'* Niu Longhui'? Liu Ting"?,Fei Fan'’

(1. College of Marine Electrical Engineering, Dalian Maritime University, Dalian 116026, China;
2. Key Laboratory of Technology and System for Intelligent Ships of Liaoning Province, Dalian 116026, China)

Abstract: An algorithm for long-term maritime target detection and tracking based on the combination of YOLOvS and ECO_HC is
proposed to address the problem of tracking failure caused by occlusion of ship hulls and ships leaving the field of view during unmanned
aerial vehicle (UAV) tracking of ship at sea. First, perceptual hashing and the ratio between the second and first major modes are used
to comprehensively assess the reliability of the tracking process. In the event of target loss, the YOLOVS detector is utilized to reposition
the target and initialize the tracking model. Thereby, the accumulation of erroneous information is eliminated. Secondly, to address the
rotational changes of the target during tracking, the Fourier-Mellin transform is employed for rotation parameter estimation, mitigating
performance decline due to target rotation. The proposed algorithm achieves an average precision and success rate of 83. 9% and 76. 7% ,
respectively, on the OTB-100 dataset. Field experiments of ship tracking in actual maritime scenarios on UAV platforms show precision
and success rates of 80. 9% and 60.4% under complete occlusion, and 90.2% and 48.3% when the target is out of the field of view.
The experiments demonstrate that the proposed algorithm can effectively suppress the influence of common maritime interference factors.

Keywords : maritime UAVs; long-term tracking; correlation filtering; re-detection; rotate tracking box
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Fig. 1  Flowchart of the M-LTDT algorithm
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Table 1 Representative sequence names and attributes
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Fig. 6  Precision plot and success plot of the eight algorithms
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