A ER-INC)

Chinese Optics B

BNt PR RS | LH 5REMT

FHIAR SR D RGO E A FOXE AN R

Realization and error analysis of geographical guidance for roll-pitch electro-optical pod

DONG Qi-lin, ZHANG Wei-guo, ZHAO Chuang-she, WANG Chao, YUAN Yi-jie, YI Xing-guo, LIU Wan-gang, CHENG Yong-dong

FUHASL:

HIAK, SR DE, B, M, R, B E, X TRI, R B AR RIMEOEH mACH B S5 SCBL S IR ZE (). hEDEE,
2024, 17(3): 630-639. doi: 10.37188/C0.2023-0188

DONG Qi-lin, ZHANG Wei-guo, ZHAO Chuang-she, WANG Chao, YUAN Yi-jie, YI Xing-guo, LIU Wan-gang, CHENG
Yong-dong. Realization and error analysis of geographical guidance for roll-pitch electro-optical pod[J]. Chinese Optics, 2024,
17(3): 630-639. doi: 10.37188/C0.2023-0188

TELR R View online: https:/doi.org/10.37188/C0.2023-0188

FEAT ARG HoA S EE

Articles you may be interested in

XU A 183~ e e i 22
Interferometry of double—sided polished wafer and error analysis

REDEF (FRZESC) 2023, 16(4): 916 hitps://doi.org/10.37188/C0.2022-0226
23 [ B 2R 8 2 Rl A T AR AL A 5

Multi—optical axis parallelism calibration of space photoelectric tracking and aiming system

HREDEE (FhPESC) 2021, 14(3): 625  hitps://doi.org/10.37188/C0.2020-0133
BT MU o3BT I RBP4 48 T 52 25 3 I

Large—scale splicing focal plane error distribution based on optical—structural-thermal integration analysis

HEDEE (FRESC) L2022, 15(5): 1000 hitps://doi.org/10.37188/C0.2022-0094
FET R m AR AR TR A AT MR B A 61 7k

A target location method for aerial images through fast iteration of elevation based on DEM

rREDE (FhIE3C) L2023, 16(4): 777 hitps://doi.org/10.37188/C0.2022-0215
FETizs B H AL H AR LR

Targeting technology based on aerial monocular camera

FREDEE (FRIESC) L2023, 16(2): 305 hitps://doi.org/10.37188/C0.2022-0147
T2 B EbRE FOCEAMER I R ST 1R 22

Calibration of single optical wedge compensation test system error by computer generation hologram

rREDE (FRIE3C) L2022, 15(1): 90 htips:/doi.org/10.37188/C0O.EN.2021-0004


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0188
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0226
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0133
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0094
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0215
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0147
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.EN.2021-0004

7% 3 rhEDGE: (Hrsesg) Vol.17 No.3
2024 45 H Chinese Optics May 2024

NXEHS 2097-1842(2024)03-0630-10

RN RAEMIE RS LI SIRESW

T, KIE, RalH, T &, RiZA, FXE, X F N, EF %
(77 B A B # 5 BT, BT 7 4 710065 )

FEE N T HEFHHb I T 5 VRS AU 3, ARSI =06 AR A S5 H RS, I ST AR R S8 . H AR AR R FIHE S A i
BEAPR, SERE T B S5 | A BA AR, IFAE SR 51 T SR B RN X R AR = [, X 2 18 S
TRZEF E AR R B I O AE S A R SR 2T T BRI H . 55 3R A S BRI ) £ 15 2 KPR AR 100 i 430 05R 25 5
BT T T R R 22 TR O S 25 A 10 2 DU KR8 V8 A A TR 25 RO M A K AR TFHIB T 00 R (DR BE, AT — 250 INE S A7 g B
B, IR T S5 DR B, T 40T 17 £ <0.1°, KL A0 <0.05°0T, L1122 IR MRA T 275 /N, PRl i /N 45
FRZERFFEIREE MO AR, FE B AR08 K, HESLA AR 22 2 2 RN . B JE T T S5 e, JLAF
i, BRI 23/NT 0.12°, 3R T AL B HERR I R0 00 A 50

X B OREAEMXCLE B I 5] AR R E 0N

B 525 : TN209 X HEAREE: A doi: 10.37188/C0.2023-0188

Realization and error analysis of geographical guidance

for roll-pitch electro-optical pod

DONG Qi-lin, ZHANG Wei-guo®, ZHAO Chuang-she, WANG Chao, YUAN Yi-jie,
Y1 Xing-guo, LIU Wan-gang, CHENG Yong-dong

(Xi’an Institute of Applied Optics, Xi’an 710065, China)
* Corresponding author, E-mail: zzwwgg1975@163.com

Abstract: In order to improve the accuracy and success rate of geographical guidance, according to the struc-
tural characteristics of the roll-pitch electro-optical pod, a mathematical model of geographical guidance was
developed through three steps: first, establishing the coordinate system; second, solving the target coordin-
ates; and third, calculating the frame angle. Speed forward feed and small domain search modes were intro-
duced on this basis. The frame angle calculation error affected by inertial navigation measurement error and
target distance was simulated, and the results show that the longitude, latitude, and heading angle errors had a
greater influence on the pitch angle calculation error; nonetheless, the errors of elevation and horizontal atti-
tude angle had a greater influence on the calculation error of the roll angle. Improving the positioning accur-
acy of inertial navigation can further reduce the frame angle calculation error and improve the geographical

guidance accuracy. However, when the heading angle decreases below 0.1 degrees and the horizontal atti-
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tude angle decreases below 0.05 degrees, then the influence weight of the attitude angle error also decreases.

The improvement in guidance accuracy is no longer evident when attitude angle errors are reduced. Increas-

ing target distance sharply decreases the error of frame angle calculation. Finally, the guidance test with pitch

and roll mean square errors of less than 0.12 degrees shows the algorithm's accuracy and the simulation ana-

lysis's effectiveness.

Key words: roll-pitch electro-optical pod; geographical guidance; coordinates transformation; error analysis
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Fig. 1 Geographical guidance implementation process
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