475 3
2025 4 6 A

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 47 No. 3
Jun. 2025

doi:10. 11887/j. ¢n. 202503011

http://journal. nudt. edu. cn

5/ T E B R BR R L BF 43 X By it 2B 4= 1

AT AT ERE, R

(1. BBHEKE RS2 2R, d ki 410073; 2. S LEL 4GP, W &g 615000)

B AN TR S LI FRRAF LRI UG R0 42 25 0 22 R A EE , H AR 2 5 D 8 AL i
SR B TRDEL, Beit 1 — AN TR H BRI 70 X 75 B 4  J7 9 L 07 1K 2 O PR AR 0
ST DAL T T8 3 DAy TR SRS, PN U0 BT DAY S R /0 73 ) e T 4 iR SR B R L e ek i BRER P 4 O
A Barbalat 5| B B 5 4~ DX 3l il £ 09 e A Ak, [ IR B1E EAIERH 1 H ARt A LSS P9 D)8 X380
TEHE T4 o RO 42 0 5 1 T T A PR TG o 3 o 42 ) i X L 07, 445 2R 3 400 R L e &% 345 A+ BE T L
1 — %1 (proportional-derivative, PD) 4 HA7 5 5 (941 il H A i 2 7 B8 T7 , 25 43 4UNCHE e i ik A0 45 R 50
5 BT 73 DP9 4 L A4 FULRRHL J@ e 1 A L, REAS A 38 S BB R ML 3l 4 1) 75 Jd 8 2 o, DA T 552 3
HELE BRI T

]
SERIR DU/ TSR s 80 R ADUICHIE % 5 WL BRI 3 5 4 i
RESES: VI XEREE:A  XEHS:1001 -2486(2025)03 -098 - 11 el

Anti-off-target control of target tracking for small video satellite
based on field of view zoning

FAN Caizhi"* , ZHONG Zikai' , WANG Mengmeng® , YANG Yueneng'
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Xichang Satellite Launch Center, Xichang 615000, China)

Abstract; An anti-off-target control method for small video satellite target tracking based on visual field zoning was proposed to address the

problem of large initial relative attitude deviation and angular velocity between small video satellite and observation targets, which can easily deviate

from the camera field of view and cause off target. In this method, the rectangular imaging field of the satellite-carried camera was divided into inner

and outer parts according to the tangent circle. The tracking controller of the inner and outer parts of the tangent circle was designed based on the

potential function and the quasi-Euler rotation method respectively. By using the Barbalat’s lemma, the asymptotic stability of control laws in both

regions was proved, and it was also proved by theory that the potential function controller can ensure that target would not leave the inscribed circle

of visual field after entering it. Through controller comparison and simulation, the results show that the quasi-Euler rotation method has a stronger

ability to suppress target deviation from the field of view compared with PD control. Compared with the full quasi-Euler rotation method, the field

of view partition control combining the quasi-Euler rotation method and potential function method can effectively achieve anti-off-target control for

faster maneuvering targets, thereby achieving continuous tracking and observation.
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Fig.2 Camera perspective projection schematic
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Fig.4  Attitude error solution schematic
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Tab. 1 Orbit parameters of the small video satellite

and observation space target
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