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Table 1 Characteristics of data acquisition capabilities of representative remote sensing satellites
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Fig. 3 The imaging processing framework based on the hyper—pixel model
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i 2238 18 SAR [0 30k A= s )y B AR, R A
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BRI O RZE FAAG TSRO AE R, i wtnfe  GEEACRZERMGTHE, FRAAE] T X AR
fRE I DR 2E MR I AP B RS BRI RN Z0nERE TR E LRk, (e
PR SAR 19, IR IS 208 H SAR 52 B T RIS S8 T ARGLAG T AL, O 238 08 SAR
[l 2 Bl AR 22, i B R AR ZE B RZEAGTHR U TR B (Cuids, 2020).
TR Tk, AW iR SR, R akiTE
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Fig. 4 The sparse microwave imaging result based on hyper—pixel model
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Fig.5 Hyper—pixel high—resolution SAR imaging network
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Hu 15 24 SHE AR AN R 3 T B9 28 1k B fa e B
B, TR HIEAS B 290, 4R OG8RI 4
PR I A5 AR A S 8, T S B RGP KR
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2019), JfH1 AT DA T 30 X A6 LA s ) #3053 i D
ZEA AL ) AL (Shangguan 45, 2023) . [A A, %
Ty B R I 00 F R 22 N 2 A S A 2 B, MR
A3 A H bR AR 2 52 A0 AR A 38 3 ) A DG R
IFEET IS B T 2 Ak SAR # 254k 19 Ak 26 21 0
N B FWRARIE , ZE AR H T GF-3 & £l
15 ) 8 1 W A 2k LW I 25 R (Shangguan 5
2020) . X T RURAL SAR, UK FES i B A% %
FOE R A B DU 2 b R B S8,
ST Yy BRI IG 2 HI  I IX 0 A AR
FEA GRS WAL FRE, 48 TR THX =
T £ R 15 2 A0 U Ak SAR 28 Gt 422 YA i A 57 AN - 7y
B BT, GRUE T SO A A% 2 8 A Ak i i S 4 i
1 SAR & 14 BT f 6] 19 — B M (Shangguan 5%,
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T RICH 2 S e B T — MRS B R T IR, FR T
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L7 2 o 5 A LM B AN R A O e T DL E
1247 (Zhu%, 2019; Xu%%, 2018).
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FAOESRAFIO6 . SAR AR TAEBBERES
BITERT SRR A Sh e 2R e B R 1L
iR R, WEBERRIEERE, KRG Z2EE
1B R AR = Y i SRR IO HE R Y — 4 =5 (A L
Horp, BFXGAE H SAR B 3R U B KR SR AE T
T HY) 28 5, WFSEHR Y T — it — PR R Rk i B
S, DURMR ERAE Jy VT AT b 31 58 5T A A e AR AE
FRAT, T8 R S U AR B — B L R AR
23 6] ARG 35 22 5, X AR R SR T b AT LT
A AR S DR AR Z 1) (35 AR R A LA 22 52,
IRECES ST UER T 25 25 5% (Fud$, 2012; Wang
4, 2012; Xiang 4§, 2018), #—4, X ZH L
1 SAR WL KA £ T B S MR I G — R AN
%2 34 N-RD (Normalized RD) =& v 5 28 F1 3L T
RD 77 #5822 1 22 #A B SAR PRAR A 2 (Luo 5,
2021), SERFUIPrRITILRENS W E T 2 A
JE SAR = 4EE AR IR E L. BEXDEE-SAR Z
VR 22 A JE IR, 3R T 3T 2 IR 2 M R
BRI JUTBIR RS, W2 BRI
B4k PRI OF AT 26 AL E AL B9 T4k (Jiao 55,
2020a, 2020b), 7EiMR—S )t TR =5
SAR T Z U5 22 # HE N 1) SE 6 45 R R W AR J7 ik
AR TR AR T & 319 m, & AR R T 2
221 m, WEIPR (JiaosF, 2020b).
x3 ZEREEMOEER
Table 3 Multi—source joint positioning processing results
T [

X Y P omRE X Y P mE
BEART 1745 127.8 2164 1682 134 236 139 10.16
AP 2720 1.68  3.19 221 224 133 261 2.02
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71, BT HEET AR MR RR AL, TR
ARG 5T T 2 A il 22 6 T A 1 O 540 e
IR AR R E R, SRS AR S A B B
FOBL, SEBUALE AR R R L A GE A 2 R
RS BEAG T IR SRS AL, AR T 2 Al 18 T
FETEG ShRORE BE o TR, 2 0 AR R AR E

e n] AR D AL R i s A, AR TR T R
ik 1R IO FH PR JEE R

FURT, AT 7THT “SEBIRERT B BHE
2, AT TR RERIRR . RS TAE e
HE— P R AL PR AR AL BAR R, TR IR
PR B AR R AR A2 4 . AR B S B
AT T, AR T R R A RS Ak R 22 4
il TR O £ AR IS O T T SR i — 2L 5T .
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Abstract: Earth observation satellites, such as optical and SAR satellites, require processing such as imaging, radiometric/geometric
correction, and continuous accumulation in order to provide high-precision, stable, and time continuous data and features for computer
interpretation. Traditional medium and low resolution Earth observation satellites typically perform pixel-by-pixel processing based on the
assumption of ideal point targets, which means that the ground object grid has a invariant time-frequency characteristic. However, the
working modes of advanced satellite systems, such as high-resolution, wide-swath, large squint angle, and multi-channel, are more complex,
and their data processing is very sensitive to the errors generated in the whole chain of the satellite to ground, which puts higher
requirements on the accuracy of imaging parameter calibration or estimation. Hence, the method of assuming sensor pixels as ideal point
targets for parameter estimation, imaging, and correction processing is no longer able to meet the processing accuracy requirements.
Moreover, in recent years, the new development of multi-system satellite network collaboration and fusion applications has made it difficult
to characterize and model the features of multi-source and multi-temporal data based on the current ideal point target assumption. To this
end, this article proposes a new method for high-precision processing of multi-system remote sensing satellite imaging data. Firstly, the
concept and characterization theory of “Hyper-pixel” are proposed, and an accurate imaging model based on hyper-pixels is established.
Then, by mining stable features of hyper-pixels, and inspired by generative adversarial learning mechanisms, high-precision estimation and
continuous refinement of high coupling imaging parameters are achieved. This effectively improves the accuracy of multi-system remote
sensing satellite imaging data products, and provides better data input for computer interpretation.

Key words: remote sensing satellite, hyper-pixel, imaging processing, radiometric correction, geometric correction, deep learning
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