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Abstract

Geographic information services hold a critically important position across a broad spectrum of
fields, and the demand for satellite imagery data within these services is continually on the rise. Con-
sequently, the challenge of optimizing the selection from an extensive array of satellite image source
data has emerged as a pivotal concern. This research endeavor has devised a comprehensive eval-
uation index system tailored for satellite image source data in geographic information services, en-
compassing satellite parameters, data integrity, timeliness, and acquisition cost as core evaluation
indices. The Analytic Hierarchy Process is employed to ascertain subjective weights, while the coef-
ficient of variation method determines objective weights. Subsequently, game theory is harnessed
to integrate these subjective and objective weights. Ultimately, the Technique for Order Preference
by Similarity to Ideal Solution evaluation method is adopted to rank and appraise the image source
data. Through rigorous theoretical exposition, methodological step-by-step analysis, and sample data
computation, this study furnishes a scientific, systematic, and efficacious methodological frame-
work for optimal decision-making concerning satellite image source data. The efficacy of the pro-
posed system is substantiated through case analysis, ultimately aiming to provide a robust scientific
foundation and decision-making support for the judicious selection of satellite image source data
within the realm of geographic information services.
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Figure 1. Flow diagram for optimal selection and evaluation
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Figure 2. Optimal selection and evaluation index system

2. UETHEIERRIE &

4. HE BTHEFAE
4.1 BEEVMNE

4.1.1. HERRHIMEERE
PR BER LT ZAT K77, RGP R BIRBIRE AR A R, RIEES TR &
WAL R ARNE Y, FER0 I DA IR BR P9 P 48500 AT LU, TR R FEHI AR (9], an=X(1) BT

Ny N 0 Ny
" n,, :
N, =(N2) =] @
Ny Nap 0 Ny

H, =122, j=12,---,a. a AW, NI OG0 0k SPGB ARk AT 95 96 45 0 LT
FEAERIEAE, AR | MRS R AR T 5 § e b E R .
412, —H4RE

o S DRI P St U — A AR B, 1) R AR R B 0 DB O A T o RN KA HEAR A » 103R(2)
FizR o

7, =(mty.111,)" 2

TS FELEBIME CR, WX E@)FTR.

cl :j‘max_a
a-1

Cl
CR:E (3)
Horb, a HEFEREG R AT DU B R SIS .
HHESRCR <01, FMIRIFT G 2R, B FIWIE M C BT R — 2k H A&, Rt
FIWEFEEAT IR, RJEHUGHET SR s, BE R, EEZAWIER R ED S eE N
1k,

DOI: 10.12677/mo0s.2025.143197 4 5 1 A


https://doi.org/10.12677/mos.2025.143197
https://doi.org/10.12677/mos.2025.143197

TR 2

4.13. RENERERHE
Y — AT IR B, AT DA U — A B AR 1 S W R B A AL A S R TR BB, 1% 0 LR B ) R
fEm AR R E I E. W@)FR.
M, = (h10217,) (4)

4.2. HEBEMINE

4.2.1 EMEIRE LA TR

A2 TR RIS TR R AR IR D PP Al A b A4 2 b Xk LU B A KB S R AR AT B AL AL,
IR 524 3 W IR 2 B 1k I e AR D vl et A (R A Bdie [12] [18] 2 R EARiA U5 WA, e B
M5 RIEE HER 5, REGHRHINRWA, EHRERREHLOER AR, £ P05 dEm
VRO, BRORES RS B EE AR L o

BRI EPRR AR, AR A TR R, SR MEY 1~5 73[12]0 4% 5E P dE AR 23 5 il
SEREFER, MR NE 1R,

Table 1. Design of questions in questionnaires
F* 1. AERIEEIRRE T

EizE7 P> any
Hodle S Rk RN NIZ TSR A Bl T2 75 K L RE I 2 S A R 7 oK 2
il A 25 A Rk TN NIZ TR AR A Bt 7 w5 Y DN T S O R 37 57 15 R 0 i A R
H HEm Nz PR BB HERA T2 15 R B I B ?

W S A TNy PR A Sk A 0 H T 5 2

RIE A EAEARIGZ TR G S, IR R Ty HLIR A A R T e ?

Iy REE T 2B LR . PREE RS TR AT MO N G e 6 2 . 3 5 ok [ i e 2
BT AT AN 25653, HEmRBCE R R 4 R .
4.2.2. {EERBMRI

BREXS p A ARV q D E BRSBTS T, RS TR AR VRS o & H AR 500
R 28 v R B R B AL S B (4B AR B Mt I T4 S B, X (5) s

b11 b12 blq
b, . . i
bpl bp? bpq

o, by N R DR RIREAE K EE | SRR S A
K j PPN Fabr I E AR HEZE, ale). (7)FTR.

_ 1w
b, = _Z b; (6)
piz

U]

DOI: 10.12677/mo0s.2025.143197 5 5 1 A


https://doi.org/10.12677/mos.2025.143197

FET 55

SRIER j BN TR AR R 5L, (@) B

V —S—j 8
j_Ej (8)
XAR S REOHAT I — AL BE, () .
V;
’7] = q (9)
2V,
j=1
SR BANHEFR bR ORE, nX(10) .
e = (712042175 (10)

43. ETHEELHNEESERNERE
IRAE T RS AR DG B AR,  FE PSR 3 35 00 bR B A - FE AR 15 EURALE ME /R N, B3R %
R [F] A SRS R, T AE R —Fh ey 38 B, %NS ER A0 R AN [) SR s Ji 0 HE SR A5 I AR 10 A E A B 15 BR B
TR A T A S R SRR (9], =R oo
n=3o6m +6,m (11)
Hr, 6,+6,=1, O, F10, 3 W NEMBEMEMBESTEAF, 1, NREEHEEMNERRE, g AL
RBUFRBI BB E M. RS 25T 6, 1 0, Mgt ¥frmi, w12,

mm=”@nj+@n2—nﬂk,b=L2 (12)
Hr, p) MR —IRBUENE &, R\, K2 AR ST 24,
= (13) s .
. mﬁ“ﬁ}{m%}
= (13)
{mﬂ e |16 ) | meme
O, MO, , FATIH—ALEE, BRI ERERE, W(14)FiR.
n' = (.05 m) = Sim) + ) (14)
.5, ~
ﬁ¢,@_@+@(m¢ao

5. TOPSIS fLiE 1 Ef 1= EY

TOPSIS PFAlE 2 — MR ff 2 B AR U5 in) B4R . TOPSIS VERIAZ O AE T B — /N S AR 45 A
AR R, LIAE (1 )R PR T S AR R R R SR T REAT, (RN S AR I R B B R AT e i
MIEHE . SRJE K S AR B 5 2R AR IR PR 10 PR B AN R 3dE 77 AT HEP[8]-[11] -

1) XPHIWTHERE B #HATARMEAGALEE, B BIFR LA RE C, Wnal(15) AR .

Ci Cp - Clq
Cy .o .

C=(e),,=| & - - (15)
Coo Cpo "+ Cpy

DOI: 10.12677/mo0s.2025.143197 6 5 1 A


https://doi.org/10.12677/mos.2025.143197
https://doi.org/10.12677/mos.2025.143197

TR 2

2) ARHE (1) BT € 45 A B AR dE A0 F W7 A6 B =X (L5) I B 3, G =(16) T
H =(h, )pxq = (’71 G )pxq (16)

3) PREUFRAELLAIWIAERE H, ans@A7) iR .

hu hlZ hlq
hy . hy
hpl hp2 hpq

Hii=12,--,p;j=12,---,9-
4) W B AR PR GO AR B . X TR AT, AR BURAR RO, X T AR, HA
BRI ME . 2 ARSI AR, F AR (18). (19)FiR.

e =l i) minn 1<) 9
g ANPEER K =R RERY LR =

b NGRS ) AR RIS
5) iHHELIEFEE H FIH IEEE,

S = _ZP:(hij B hj+ )2 (20)

-

6) # HFpAHE T BARR AT RO P IRIE R v, 1) .

S
S 22
S +S; (22)

Vi

6. HHISHT

HAl, A SMNER T RSB ISEE TR, X B Gt B BRI \Fh g i TR 5
R[141-[16], HHREHEARIEAH R BURMERER S TIOR, By — 2 AR, KB S H[7TI % 2. 14,
BEXEAR A A B4 ] B AR BE A B AR b, I8 2R s R AT T AN AT R, IR
AN A, W 3.

Table 2. Related parameters of satellite images
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Table 3. Determining the quantitative values of indicators by the Likert scale method
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Table 4. Table of optimal selection and evaluation results
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