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Fig. 1 The development of satellite remote sensing application technology
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WPk BRI S (22184 %%, 2014a, 2019b;
KT 4F, 2016). KL, mAFFEHLAS 2% Rin
WL A [, SRR — A OB R R
HIZREE A, WRATZ IR 12 BB R Z FRE, 4R
RMERBIEE W HNERR . BEFEE . R
HER, KRGS, kasiffe . JEL5 b2 )
MR B RBAZ I B, R AN ] B2 [R] 1Y i
g R . M EAE ARG X R, FEAT
BREH AR SR P TR R R 5 A B RN e
Sy 0T, SN TR B RN A ARG HEAL L R RE AL
& (EHF, 2021; SaganZF, 2020).
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AP~ o MEARSE S | REESRAE AT L B
oL RWE SR Esied . HENd L H
Eord . B RIS T . T S BUANR Y
PRESZ A, AR R AT R £ R PR B 4
A2 B T A M TR, JFadl A RN T £
ARG, B BOE 2 4 i sl Al R R AN AR
(ZEfE(~ 4%, 2014b),

52 ZRERIEZMNEBAKA

1o A% T AL A R S B DB UL 1) 22 L 4
DR ORS00 P A, ] 3 e 2 Y JRR TR I [) JRR
I, AR A R TR R RO i B e, SR
AT BEUERR . R A S RO b UL A AR T
L8 AT ATV R B DT ) IR 3R 77 FN % B 42,
2019; AT 4F, 2020).

22 5 3k T3 L P ISR 1) A 0 TN 5B 3 22 R
ER=S VR NOE SN St S R A ML &/ T =
A WELS T A . — O, T BB 2R T
2 2L D) [ R R s A R B UM SR, T AR
ANRIZEAY R 0 D RDIIAT 555 55— 5 i
T WY 22 U5 T B0 AH DG B i 5 0 B il A BEe
Jris, SCIUANTR A S A BOCHE I 4R
FHR 5 B0 UK 2 1) 22 TR AR R Be LG Tk,
ZEA AR A 8 R AR B BAME S o A sE Bl
LR B, REFERHAR RSB SALUNE .
BER T RE BRI ALE] 57 PEALEE | R figap o) B
W B AR T S S B A R
FREHAR U5t
53 BESSEERIHBEHRAREA

CILSANIE S A =D o3 L N 8 2
U5 S A0 18 BB RE S Rt 2 2 Rk . 2 MAE
ZHYE R PR JE A R, O LA i B
PG ff 31 55 A R R BT T AR A A MLIE . (R 2R
SRR BRI A . R R AR,
PR I AR 757 5 B A5 245 22 VIR SRR I A R B AR
HE— 25 3 T 18 R R U 5 R B RS B (B AN
XS, 2017; LiaoZ%, 2018; GuZs, 2019; ¥
554 2020),

5 S 2 2 V3 TR il B R ) S M LA

SR 7/RE R ANIbE7/BE EER SV 2 T IR OIS E 2T 2 tak 4 €1
58— FIRAEIL ;e I 22 U5 S R 00 F) PN 7 S Ik
M, BRRG RER . PRGN 2 AR
SRR PR RRIZ IR AE SR, SCBlar WOt |
ES AT INEAR INIEPIA I ¢ & ¥ N TP SIS g4
PErBc S Fon SR, A4 T i K R
R PEERE s R s 2 RS 2 OB &
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BRERA S AR G, TP RS Z
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DE “SCHE BRIR AT g0, V)T B R R T A
BHRE A BB PR R (278, 4%, 2021).
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i A W S CPU . FPGA . GPU %5 Syt 80
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RS, WF R BAT A AT R T Y R A RE 2R N
1 25 R 28 B 2 AR P R R T 17
55 AWEEIEEEEEIEREA
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BILBIR ] AN SR LG5 I i 364 ) i e 52 o 38 JB oz FH 1)
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R N R T o NI Sl I VA LR i
BT B B (AFR JT A, 2019) o 8K 4k Bt 4
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= AR AT RS EOR . AL
RN A TG, ERAFAR SIS,
FH A58 8% 0 BN i e 56 4 AR 47 0 W7 38 00E
PETF I EAE B AR A sk A RE ALK - RS0
(2018) #aEH “HUFRPIRE B, (E5E A
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A review of land observation satellite remote sensing application
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Abstract: With the rapid development of aerospace industry and remote sensing and the strong support from the government, various

military and civilian commercial satellite systems have been developed. The establishment of a relatively complete satellite remote sensing

data acquisition system injects new momentum for promoting high-quality development of economy and society. At the same time, the rapid

development of artificial intelligence has greatly improved the intelligence and precision of data analysis and has brought new development

opportunities for remote sensing big data analysis and application. In the context of the Internet era, combining advanced technologies, such

as artificial intelligence, big data, Internet of Things, and 5G, is a general trend to promote the development of remote sensing applications
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in the direction of intelligence, popularization, and industrialization.

Based on the current development status and actual needs of intelligent remote sensing technology for land observation satellites, first,
this review briefly describes the development of earth observation satellite systems, such as GF and ZY satellites. Second, it classifies and
introduces the development status and trends of artificial intelligence technology in the field of remote sensing. Furthermore, the application
status of artificial intelligence-driven remote sensing technology in the fields of resource investigation, environmental monitoring, disaster
monitoring, smart city, agriculture, forestry, and fishery automation analysis is discussed. Finally, by analyzing existing remote sensing
technologies, the challenging problems and development trends of Al in remote sensing are concluded.

Different from previous reviews, the present study has two major contributions. On one hand, it carefully reviewed the development
status of existing Al-based remote sensing methods. Although AI has been successfully and widely applied in remote sensing, its
performance is still unsatisfactory and far behind the intelligence of remote sensing experts in many domains. To address this problem,
further development of a new-generation Al and wider application of Al in remote sensing is the key to success. On the other hand, this work
provides five typical and key future research directions of future Al-based remote sensing technologies. First, the rapid knowledge mining
technology of remote sensing big data is studied, and the comprehensive perception and intelligent analysis of remote sensing are realized
with the support of Al technology. Second, the collaborative sensing technology of observation network constructed by multiple remote
sensing satellites is studied to achieve more comprehensive, more accurate, and more efficient earth observations. Third, cross-modal
multisource remote sensing data fusion and recognition technology are investigated. By fusing multisource remote sensing data of different
types, such as visible light, multispectral, infrared, hyperspectral, and microwave, the performance of remote sensing image recognition and
interpretation is expected to be dramatically improved. Fourth, the on-orbit intelligent processing technology of remote sensing data,
including on-orbit processing hardware and software systems, are examined. Lastly, the human-machine hybrid enhanced intelligent remote
sensing technology is studied. In the future, humans and intelligent remote sensing systems are expected to be closely coupled and work
together to form a stronger remote intelligent sensing ability.
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