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[Abstract] With the continuous development of geographic information applications, the demand for satellite
images in standard map services is growing increasingly. This paper delves into the methods for intelligent
cropping and dynamic updating of satellite images oriented to standard map services. By integrating core
patented technologies such as multi—level image pyramids and radiative transfer equations, a complete technical
chain of "semantic recognition — precise cropping — dynamic updating" is constructed. It realizes intelligent
recognition of target features through semantic segmentation, and optimizes cropping accuracy by combining
pyramid level matching and radiometric correction. Moreover, the introduction of a multi—level image memory
pool mechanism enhances the efficiency of dynamic updating, forming an image processing scheme with both
accuracy and timeliness. Experimental verification shows that this method improves the cropping efficiency by
50% in processing 10GB—level images, and controls the stitching error within 0.3 pixels, providing efficient and
accurate technical support for standard map services.

[Key words] standard map service; satellite image; intelligent cropping; dynamic updating; multi—level image

pyramid

518

P oA i 1 i 95 A0 D i EELAS S A% 4R 55 8L P 1Y B, DAk
ZAURIRAE T HER . VSR . DR EFEILEA ZW
PE SR B AR AE S S R, O AR B 55 AN T
BRI BRI 28T, JRaG TR GRS RN, EaE
ROME 22 5 52, ) A B 5 b DR IR BT & TSR 2R
¥, FFSEHLBN A B LAORIEBL S, 2 24 iy o s ) sk 2 e,
RER DI HA BENE MR A8 A v 3t P R 55 (0 BLARRR SR, 0 AR R
TR ESHEREREY, ZRITRER, IReEdR e acx" . a&

SR T AT R S M ER PASE A AR AL, B R v i P S v A 1
ML ASCRIE U B RREFE S 2 R B e T . 48
S T R AL A LR G &, B R AT =,
NGNS T O R I ZE U (SE S

1 DERGEEAIEAR

L 1B SO R H AR IR

B FRESCI PR G REHD R EAR L —. il
MREE 2 215505k, o DR B PR MERET 2K, BG
XUy AR B 00, G Y B KA. fERREHLE

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 109



Geological and Mineral Surveying and Mapping

&) 25
F3LOH 3 HeRA 1.0€2025 F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

R 45 Hh, FTARAE b P =3 RRD 75 SR, 0 T ZE D) 00 H AR 2
S ot Ty T R R 4%, B S RS S .
TR X o> HIM 45 HU-Net. DeepLab &5, LAU-Net A, &
K FH R 25— ARG 35 45 1), dmAaf 5t B2 AT N RAE, SRR )
VB SCRRAE; RS UNE I SRR RRIE K S 3 R GG 5415 2 3%
B, AR RS SR AL AR 0 VR ERFE, DORICE £ & A0 {5
Boo TEVNGRE U RIBARS, 2K B MR EdE . @ AT
P DR GEEAR, MG EIRE. drvEd g, HERbric
AR AR =TT R G, A FH 2 B St 8 i 8 S 4y
FI LT VNGR, TR 2S5, 6 Re s ERf R T2 500
A8 SUAr GBI o, BRI RN ML IR H E AR e TR
SRR I BTG FR, DR S 2R 00 % ) XS PR A

L. 28I X 80 &

PRI E > ER A AR S, B E BRI )
Xk —Rh7iLREET B bR SMERE T K e # D) X 3. LA
RN, THE TR G R RN IMEFETE, Kz R X
BAENVEP MY X, HXMIETREAERENIIRYE
FAB BN T SERE T D) XA, T LUK TR B AR A1
T35 o B S B S 1) B A A AT 56 R R B, FREL H A7 Hh
YINIRSTECIER . SRJ5, RABECERMTEARAN KA, 5GP AR
2 SRR RS AN R SR BER, A S AR M B U X5 o st A o
iy B2 SR S AR IR A B LU O RE 8 (B, TR R AT I >4 (1 45 TSR
Y, DT b B R B R . AR D) X, IR T e
P PG 0 R 7 3 R o ] T — S R LS A b [, )
X 38 % el g H A, Bk 61 SIS i T —
U T2 B ORISR BT 6 R W B, ) X & 4K, B —
SE O B A E B .

INRE 7= KPR

WY X G, BVATEMT TG R ERE. R & T
IR BHRER X BY %, &6 2 ERVBETIESE
SRS B AR AL AL TR A

Oz ZgeBaTENH: RAZ 290887 IEAEmA
[F) 3 B R SOy B 285 R, AR bt b R IR 25 1RO RS 7 3K, BhIG
Hic %ot B2 2 R RS R HE AT & . Bildn, 1: 15 Bl R R 55
W TR Hr 2 2 R8s, 10575 Hol R TTRE 5K 7y 28 2 21,
BOE (R I s SO e 250 T A . QRS A IE AR : i 4R S AR
J7 FREANT F X AT K AL IE, BRI = KB S5
Fiml, AR ABRICEERE . RN RESH,
X B IR AR R SRR IR AT A — AL AR R, M WA i b P ROk
BERSHNEESZOZ B, @R Iszil: T GDAL
PRV R0 O, 256 HAT T R R SR AL B3R 0 T KB &
) IR TR, AR 5 (R 28 51 50 e 1 43 X R, g 5150 o i %
AL X R, 38T 2 AR HAT V4 6 AL B 1] . 7E10GBZR FA4
AbFE AR, SR SHACE DI A LG, G AE U E S & R
B T A )RR B TF50%, [FIH 10 2 Ak A B A PR
ZERREO. MF R LA (BRI LR 2GR 0. 170. 318 %) 7.

2 DERGBIBEHAE

B R ISR A bR A AL R AR 5 S B A T B ML) (R T3
P, P OB I ) XA A B R I SIS 1 A
TR Pt A7) 78 A TR S 14 IR (W 5%) B, [ B R Bh A T
B

2. 1 ZREE A

ZUREE RN G 2 ST T B B DA TR I R il S 4, TR
G RN TR RAL . DS AR MR A 550 e GIS R S 44
LZHRMEE . SREURIEMA TR Z0HTERE T B0
I FRIR A S AR SR T R ST A A AR A
R AR BT s Hb T R 2 B SR L SEHB GRS B s GISZR 4 47
P b B A AR 4 08 R A HERA M

B b A B T 58 RO AL TRAR B %o 38 SRS A8 SI it J L AR A58
IEEEESRIE, Gi—Mbr RS 5R AR XTGISKEHIRHEITH
G AFRILIC . Rl I FE R INBCE 3507 R 3 iris
SR, AP MR ¥3a st A BB IR 43 B sh A RCE (s
G TR AR R SR AR A A I A T T s R )
A LR BB 2, A AR I B 2 4 5 B S,

2. 27 ARG

AR AL AR D9 3l 25 BT I A% o R TT, JE I Bl AN [R] B A 5
PR R MRS B, EREERE =R OF
THREMRIN: BEH R AR 2K BAE BB E 2 7,
BE B ARG S 1  Z% 5 IR R, (H 5 52 M 75 5 o % 2%
T, QETHRAEMAN: SeRBAL%. a8, BAREHY)
RRAE, P AR AE 22 5 A X Sk . LT PR AE oo, (2
2 SRR R R 12 EDURS B, 0 g A A0 e B L o 5 R v (Y 3 A
MEESCRE . @K T BB AT I . 4 g b R AR b S5 405
B, GE 4 1 s B 5 50 DR R U AR Ak s 3, 5 SERR AR
bl X6 58 1IE

SEBR L R SR 2 O VR LA S, R 1R R 2 A
NI TG AR T, P I AR UL FC G IE AR A TS, TP ATAS
MR SGHRERE

2. 3T SR 1]

FINELF] “ 2 2 EG A7 HL AR A BB 3R, adid Py
FEMENAS /3 IE 2 R (I 2 AR R E5UR) , I—TH B4
TSR I 9 AFIRE XS B 26 2R, s S AR A X 45
B 53 T 22 R TR AT, A0 Y0 ] 38 i B ST ) ST ] 46 2 30% 0 EL
PARTE BT SRR 55 — N ERE . OB R [AIRR: 3% X fh il % 2 57
i B, T X3R4 2 A /R, AR RIIE K Z T/ B ER,
TR AN A . @FER NG WIE “HEUETH” R,
SO AR A DX 3 S it AR B . s R R R X 3 T R 25 B i 1R 18
FHREBME, RN FEAR R . @FH R X501
HEH S AR R EINE AT/ EAR A, OB Nz R
I A B TUBE AT OB i OB 45 4 TR 8, T R A e
et FIAAR AR

SOH I FR 7  SLE — SO RS L, I IR POk R A

110 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Geological and Mineral Surveying and Mapping

&) 25
F3LOH 3 HeRA 1.0€2025 F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

5 1 1B IO, A OR BB iS 1 B B v B S et 3 S AR 1
PUSPIRAS, S v b P AR 55 42 (1t mT S 2504

3 XWEERSW

3. 1SEB T

ST 6 VIE THT [ o P R 25 1) LR AR R R D) S AT
WOTERIE R, it T DU 2GSRI B T X SR A
AR, REZ X 1820204F 520224 i W 7 B E AR (R
1K, Hodis 5 12GB) LUK R X 3 I GTS IR B 4

SIS FE LI

BEEEY): RFU-Net 40 BAREATIE o8] QI gREE &
50005K bRVEREAR) , 45 & 2 P B &7 8 B/Z45H: 0. 5m/1m/
2m/5m/10m) # UV S S5 IE B X I ARATRR IE: @ R A
JiFRAHT KSR, Gi— W ISR (58 SR AE s AR ARAG . SR
F “18 3% 25 SHRFAE LG ™ 445 D7 1R 0 38 S 34 15 18 I 4 B
Xk SIASTEHT: FT 2 ZZA AL 2 B PAT 1 2 3R ()
0 FE AR 5 A R R Bl X)) o

SIG P AR 04

MRIEAR: VKR ORI A RS R AR LTS
B2 (ShruE R BBIRXT L) « Rk GEEmZER) ;s R
BARbR: RN R, PHEiRE.

3. 25K A

Ei=a ATy ik 150071k LRy g 22
10GB {58 IFER] 18534 36 434
4 ST S 1] 458 65 %
JUATRC R 0. 2513 % 0.813% 0.170.3 %%
SRS 2 3.2DN 8.7DN
AEAR IR 94. 3% 82.1%
Pz z 0. 2818 % L 1% 0.170.3 4%
ZE ]
BTGB U E S & TR D T3

ZRARFF50%, PIAFIBATL 157 44 5 B 7 o SR AR [ 45 B2 30%; R 2 AL
s BRI AR 7 PR RS IR A3 5 (22 B AR 6 3%, J LT G R 25 1
HIFE LRIk T s TREARER: 2 VR G 7R
T2k 94. 3%, 2 P AL FRAT P % 2 TR G 07 V5 74%.

4 it E5RE

4. 1R FL 4518

A2 BRI E S IR E AR E RS, R E
SRR -SSR PR O SETiEE

BB G HAGE ISR, SEILT B AR X IR & B4
KHY), G A ARAHE R R R T PR E L @5 NZ R K
PIAE AL i), 55 5005 3 £ S B e 5 5000 — B A5 38 00
@SLIGIRUEF W, 1% )7 145 10GBY S5 AL BE 3 1 3 R IR TH50%,
PHERZBHITEO. MG LA, Jubritk it BSR4t T 3 B A
HMRME BT R,

4. 2K K e

KT RE=A T OHENE&FIEZHAE: )
o IX IR R E (ANl i B X vs xR IX) shASBEIR & F15 Z 4, it
—ISMAAEAE SR, QWA SULIT RS BiRE
V)T AL TS &, SR B 2 2k b FRE 11
PERSHIRA G AL A SARE GG TAMRE, -T2 =%
Hi X AR A T A

HF 0 SR AT 0 8 22 i 8 M U R A S A s, SR LR U
B A MRS S SRR .

[5% 3Cik]

(LEHNFREFZETEA—ESA” REHER L
KIR=ZEMeT BG4 R A E#R[I]. T E R A,2014,6):

BA
15-20.

RIZEF.BNEDRAF F 0T EEEREAERME
R 30 A5 W I A B R R LD AR b ¥ IR 48 32,2021,(03):154-159.

BIRHLEEW I moHE LF T EERPHRAL
F#J7 %[J]0 4 #5,2019,44(04):165-174.

AR AL IREEXTRE-FITESLEDR
R % B S AR BT R[], I 42,201 8,38(04):58—62.

[5]Badruzzaman AWulandari P,Sainal S,et al.Satellite ima
gery pre—processing and feature extraction for the mapping
of coastal ecosystems using Google Earth Engine: A workflow
for practitioners[J].MethodsX,2025,15103516—103516.

[6]Bahrami H,Chokmani K,Homayouni S,et al.Alfalfa stem
count estimation using remote sensing imagery and machine
learning on Google Earth Engine[J].International Journal of
Applied Earth Observation and Geoinformation,2025,142104729
—104729.

[71Xu KHan HWang S,et al.TS2GNet:A temporal - spatial—
spectral multidomain guided network for classifying hyperspe
ctral tree species using multiseason satellite imagery[J].Inte
rnational Journal of Applied Earth Observation and Geoinform
ation,2025,142104715-104715.

EEE T

Robh T (1981--), B 3k, #1 e & A AAL AR EEZHA T
BIF R XR T & WEHE SRR T,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 111



