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Abstract: To solve the few-shot satellite components domain detection, this paper proposes an object detection algorithm
for adaptive migration in variable scenarios. The model is based on YOLO, the improvements include three parts: a sample
weighting strategy based on feature relevance, and a model-based parameter adaptive strategy and an optimal feature
transformation adaptive migration strategy. Based on the above strategies, YOLO builds the similarity of the domain feature
space, selectively migrates the source domain knowledge, and adjusts the boundary of the strategy to learn the invariant feature
representation during the adaptation process to enhance the adaptive migration ability of the model. In the migration
experiment, the migration ability of the three strategies is verified respectively, which effectively improves the stable detection
of YOLO-based satellite components detection in the complex space environment. The experimental results show that the
weight importance based on feature association learning is better than the random initial weight, the parameter adaptive
transfer significantly improves the testing accuracy of the target domain, and the optimal feature transformation significantly
improves the generalization ability of the model.
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Table 2 All labels of satl and sat2 target objects
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Fig. 7 Three types of satellites in the sat2 data set, from left to right are census satellites, detailed search
satellites, and relay satellites
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Fig. 8 The recognition effects of domain adaptation under different lighting,
different targets and different recognition distances

5 HRiE

ATt T AN TLAFRALFRBIM AIERNGER YOLO 53k, H TS Z AT IN =3 T iy
ANEEARTLEVUN R, R A E LA | REAS A L S B UIRS BE 22 A . SEER RN, ARSCR
TEX AT SIS N, (RIS XA AR B AN B REAS UM A — S 0 A T SR RO
AR



2022 4E 3 A E N E ¢

H}
Nel

(1]

(2]

(11]

[12]

[13]

&2 0k
A%, MR, A3, 55 dEA1E AR RRB AT R 5. hEZ AR, 2021, 41(6): 1-16.
MU Jinzhen, HAO Xiaolong, ZHU Wenshan, et al. Review and prospect of intelligent perception for non-cooperative targets
[J]. Chinese Space Science and Technology, 2021, 41(6): 1-16.
XA, N TR REAEMR A Rt A R[], R 530, 2018, 1(1): 16-25.
LIU Fucheng. Application of artificial intelligence in spacecraft[J]. Flight Control and Detection, 2018, 1(1): 16-25.
WRELSC, fedAR, XDk, 45, Jusrid s g H HARIRAIE R D], EIE L, 2021, 42(3): 64-73.
CHEN Yuwen, XIONG Jianlin, LIU Bin, et al. Survey of ship detection and recognition technology in optical remote
sensing images[J]. Journal of Telemetry, Tracking and Command, 2021, 42(3): 64-73.
g, imelE, XURUL ARG VEIEIE B AR RN RS CLETE ). SHUERL 542, 2020, 7(6): 114-120.
MOU Jinzhen, WEN Kairui, LIU Zongming. Real-time pose estimation for slow rotating non- cooperative targets[J].
Navigation Positioning and Timing, 2020, 7(6): 114-120.
XURPRE, AR, XIaB, A5 (RIREE/IMEARR T AR TLEARR AL AT S I0A ). M2k, 2021, 42(4): 546-557.
LIU Fucheng, MU Jinzhen, LIU Zongming, et al. Relative pose estimation and optimization of a failure satellite with
low-light few-shot images[J]. Acta Aeronautica et Astronautica Sinica, 2021, 42(4): 546-557.
e, XS, JAZ, 45 KA TLR i s AR A AT S 0T BT [I/0L]. fizs =44k, 2021, http:/hkxb.buaa.
edu.cn/CN/10.7527/S1000-6893.2021.24959.
MU Jinzhen, LIU Zongming, ZHOU Yan, et al. Long-range relative pose estimation and optimization of a failure satellite
[J/OL]. Acta Aeronautica et Astronautica Sinica, 2021. http://hkxb.buaa.edu.cn/CN/10.7527/S1000-6893.2021.24959.
X, FETAAR ZUE B RG 23 8 BB EDE D] Kib: ERRFEER A, 2018.
LIU Bin. Research on multi-source information fusion based on ontology for RSO recognition[D]. Changsha: Graduate
School of National University of Defense Technology, 2018.
CHEN Y L, GAO J. R-CNN-based satellite components detection in optical images [J/OL]. International Journal of
Aerospace Engineering, 2020. https://www.hindawi.com/journals/ijae/2020/8816187/.
CHEN Y L, GAO J. Satellite components detection from optical images based on instance segmentation networks[J].
Journal of Aerospace Information Systems, 2021(1): 1-11.
AMREE, sk, B TR S RS AR B FRRA BRI 50 0]. B RER S, 2020, 15(6): 1154-1162.
LI Linze, ZHANG Tao. Feature detection and recognition of spatial noncooperative objects based on deep learning [J].
CAAI Transactions on Intelligent Systems, 2020, 15(6): 1154-1162.
FM. BT T Bz 18] 2 B RO AT 0], TARGEEAR, 2019(3): 49-55
WANG Liu. Research on spatial multi-objective recognition based on deep learning[J]. Unmanned Systems Technology,
2019(3): 49-55.
HOANG D A, CHEN B, CHIN T J. A spacecraft dataset for detection, segmentation and parts recognition [EB/OL]. ArXiv
preprint: 2106, 08186, 2021[2020-06-15]. https://arxiv.org/abs/2106.08186.
REDMON J, DIVVALA S, GIRSHICK R, et al. You only look once: unified, real-time object detection[EB/OL]. ArXiv
preprint: 1506.02640, 2015 [2016-06-08]. https://arxiv.org/abs/1506.02640.

(14 /]

EAE 1991 4, HEA, TP, TBHRTEHZRESER AFEL,

AL 1976 FA, ML, HRR, EBHRH @A BN,

B 1990 4, Aid, ITARIR, EBAHR G @A TR BAFEAE,

& & 1978 A, W, I, TEHRIEAMRES N FE5EH, MREREER 5.
ZF 1985 F 4, Mt, HAIAERNTF, TR FTEAHREF.

(RS &=



