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Abstract

Based on the current GF-5 AHSI (the Advanced Hyperspectral Imager) 330 bands exist the camera
but low spatial resolution of the problem, put forward the Hyperspectral image combining satel-
lite Sentinel-2 satellite’s 3 band (560 nm), 4 band (664.5 nm) band fusion method, to solve the
high score 5 satellite faces the problem of insufficient feature classification accuracy, precision can
be improved. In order to avoid dealing with the problem of dimension disaster, appear in the
process of the first to score 5 AHSI image and Sentinel-2 image preprocessing, and then use the G-S
(Gramm-Schmidt), the final random forests for classification recognition, using User Accuracy (User
Accuracy, UA), the precision of producers (Producer Accuracy, PA), the Overall classification Ac-
curacy (Overall Accuracy, OA) and Kappa coefficient to evaluate precision. The results show that
compared with the original hyperspectral data, the overall classification accuracy of the fused high-
resolution No. 5 image can be improved by 9.33% and 10.17%, respectively, and the overall classi-
fication accuracy of the fused high-resolution No. 5 image is 97.57% and 98.35%. The KAPPA coef-
ficients were 0.9625 and 0.9731.
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G UG o SR e R SR AT AR R R R e —, FEHA S ORI, B - BRI
SEAUIRA I N . BEENLER S IR, B ETOA U2 2 T L S BRI m il B R,
WP B o). BRI NG SE[1] (2] [3], FEACERIRL A anfe] i O 30 s s 7 AR IS RIS
B FUHE S [4].  H ATRRIE O s 73 2 VR0 RS BE AW e T, HIX 873 3 R AR S G i Tk S
G EMAIWOERR R B, FUMEECR, HEPR A E AR R, M LS AR E R EY AT R R o R0 . E
xR, W T V2 2 p R R SHLEE 2] B, W R UR 4 25 (Maximum  Likelihood
Classification, MLC) 157 3¢ 1] &AL (Support Vector Machine, SVM) 733853k [5] [6], #FA S H T Etitk i
KBRSt B, XM A mGIE BRI E B, 288 7 A SOEKER, mE
e R L R SRR . a4, BEEIFEN R RANIZHR, RIAT DO i w45 B 23 (8]
SRS, R T EFRARBICR, FTROREGEE oIS K BRI R A R 7] (8] [9]. EE T
5 AHSI 2K 18 5 Sentinel-2 5 P EZBR M PEBEATRIG, 5 & FUIGEEEET 17X 5 R I
WK AR B4R T

2. HRXEER

SEUG X BRI T AR T B S s s X, pEAb Ty ) SN T, R SEN LR, T
W2 50 m, FHOBREEASAN 121°47'56.67"E, 40°49'3.46"N ., SZIG X (3R 32 T2 T L S g AR S T N
WA, HhERRA A — HhIACPHH, SZIRVEEEE 17 km x 11 km 5508 . HO) R E4 AHEHL . MR KRN
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AR AL, ADE XA AR . ARIRESAGER mar 15 2019 45 4 A 12 HELHR T B2 AHSI 24%, &
4330 NEER, JEIESERLZIN 0.3 nm, Sentinel-2 = P EEGNFA—RESLIGX LM L2A 6725,
BEJEHEY 110 km x 110 km, PR 3. 4 JEE RN 10 m.

3. ARFF*E

SCEARH A RINESL ISR R BN 5 OB © Eex 15 AR Sentinel-2 5 R T L
WU, SRS R, WBOER. JEH . KARIEMIESHIES:; @ X FiALEE 5 B SR
YU BORAT G-S (Gram-Schmidt)VZERl G . 2K AN (0] 70 HE 3 52md, HoRA T Sentinel-2 5 TR SA4 1)
3. 4B, BT 0.5nm £ 0.75 nm Z[8]; @ FH F 4y 43 Hri%(Principal Component Analysis, PCA)
XFRLA G I o T5 AR AT B 4E b3, BRI S — R CE T LMRERE T 99.90%115 &
Eigenvalue Jy 123447.0876, i W ik BUAT 1 > B & S B A 70t~ 97.75%, Eigenvalue
173619124.6510; @ XT[E4E/E 1 PCA 7 & BUR AT /N KHWIFEARIE I ©& FIHBEYUARIRF AT 45
STV, BARRARAE 1.
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Figure 1. Data processing flow chart
1. XEREE

RIGUESEIGHE R, R BENLAR M (Random Forest)i2: 7> SR 5 1A DU RS AL 43 S 1647 73 0 Hr -
a) mr TS5 4 Sentinel-2 5 A% 5 3 PHEL

b) 0 5 RALA Sentinel-2 S AREE 4 P B

¢) fX Sentinle-2 S 551%;
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d) NEH 554

Wi B R4 k. SRR A, AKAR. MRS RARAH AR S N2k, LIRS H 2 kg
XSt T, R E(ntrees)(H 51217 0] (8] 2 IEMJOIRES, B2 BEHLARMM AN 50, K1 E
79 0.01.

3.1. BRI AR EEEARE

2001 4, Breiman Z£[10] [11]AFRH T HEHLARIREL I (RandomForest, RF), X /& —Fh LA S m Ay 2l
Iy R R I AL, 12 H Bootstrap FAR AT LATFEL 2 /MEARSE L, FEAT e AR 45 R S TR ok
B, B Z AR H G AT TR BN ARAR . 2 PR SRR A I 2R G A 0 1A TR A Bl v, e 2R a5 R
AT IR T BT R SR AR SR e o« R RF T s 4E 5 BoA AR = R T AE R 22, [ I ) e 75 2 A AR5 )
BRREE, fEAS s Bdmn,, v LA RSO e g, A B HARE, I Bl DAE S i 7t s
A A % b AR e 4L 15 3 (Variable Importance Measures, VIM)E MHfERE, R T BEHLARA K 3
FEM, R AR B VR AR s (120 BRI FH B LR M2 A SRR P v e vl B ), e AR e ) S 300 v b
FETE.

BEHLARMR L BARSCIE RN T . © S ER IR AR SR & P BEHLEHL x 4™ bootstrap HHE &AE I Lk
AL, REAMBIRIREAREE RS . @ @V — bootstrap BENUEA IV RRIBIAY, TERARIRE
PR s AL BE AL A S ARFAE I y NMRFIE(x <y, Hod x NFFIER R D). @ KRR H 24
— ARG, WK T B SR I TN £ SR SR G B 2 B S O A B B A R A S R 12

— Ot S R PR R BEAL AR MBI, B e g 2/3 HUREAAE VAR N (In Bag) B fid P it
HAR 173 IFEA SN Out of Bag, OOB)HHE A T MR, SRJE X H A MR TITAL, RN
OOB fl & tiit. THHEJE, FEHURMEAL b R R S B 2 A il — 4~ OOB &, I 2405 P Tk Semt
TN EESRAF P 35 B 1R o SRR AR A MIR 5[ 1310 K& I 0 AR EG IR B 1 R 48 4 22 Tl B A L AR A
RPN M RE S 2 o ), DRI AN 75 222 P FH R e iy R s AR B B A 2 A iR 22 o RF AL (1) B AR
PSRRI ZSOR, MR S S A BB SR RS, ARAE HARRUU, I — R LI ) A & ik £ 5F
MR, PR/AMED ST R “A4ifE” o BB TERELA T 73 & ERIFD G mgks:
MR A [FRR U GEAT R 53, B 23 2 R0 4 1 E 3 [ 14] [15] .

3.2. EiESR

FE 58 s GG B G AR 5, R B0 S0 1) v e i R 4 S 45 ST IERA A ROV . 8 K
HTH] B SR, YA 2 2R EE AR E RN A FEVE[16]. SCEE R 4 AN e i G 20 K8 FE Fa b ok i /o 26
FLVRRE L . A5 RS B (Producer Accuracy, PA). U B (User Accuracy, UA). #4443 J5k5 % (Overall
Accuracy, OA)LA X Kappa R %L,

4. R

B S 4 B 5 AHSI P E 214455 Sentinel-2 55214 1) 3 (Green)~ 4 (Red)i BOIEAT b Y iy 2,
S VUM REEAT 32, 15 TR LR AR 40 S0 mo s S A T A R AR R 3 . B
A EARE FMERR R FF AR AR 2, AT RE2 UMDY H i RSB EOR, A SO R IEAN B 5 1 SR
Al FERLHY ¢ WA XA Sentinel-2 5 545 1) 43 S48 L& TUHWARS B AL T 558, A 7] Re s R izt 21
PR RGeS, T AR R B oA . AR/ AS BE % ORE = & (5 B, (BAERL & moh
T JE RS A B AT
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Figure 2. Results of four models after pretreatment

2. MMRATIA IR R LS R E

B 2 g R WAFEMBA, fhaE eGSR RGBT 2 T SRERE, MR
SN s BEALARAR DR BB TR S S AN R, AHAE RIS s AR T i AL T T A B e A 1 4

HRYE I 3 (R REE R EIR, DU ERBE S AR I (AT Hh ) X 43, BRIy REE AR FF— 5, H
AL X S R LA R 2R, BlindiE R A IR 225, MIEE | 4R, 7ER a b
ST FE X BEAT HE R B A 45 B, AR REIA ) 97.57%, Kappa Z%8 0.9625; FR b o sk /) 2k i 5
FEIEF| T 98.35%, Kappa RECN 0.9731; BAUKEE Sentinel-2 5 TR, R ¢ (B4R FEREE N 83.41%,

Doramems | Ak s [ o] itk i
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Figure 3. Classification results of different models under random forest classifier
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Kappa 20N 0.7274; UKFERGCIERAG, R d AR S5KE N 88.18%, Kappa REUHN 0.8426.
ALVEH, AE R RE RO N THIEKTE, A Sty iIR A K. B a MBI
Sentinel-2 5 HHE B4k 73 2k FEHR 1 T 14.16%, Kappa ZREHEE T 0.2351; AHEL A T & Gl HE 84k 7y 2%
KRR T 9.33%, Kappa REFEE T 0.1199; A b AHEERIC Sentinel-2 5 £ 4 B A4 7 b BE 4 =
14.94%, Kappa REIE S T 0.2457; AHEH TG EG GBS 8K 70 MG FEFR =1 1 10.17%, Kappa REIE S
T 0.1305, RS TR a; [FIRATCUSIEREAY a. b AR T RGBSR T S s, A
I HAE &7 15 Bl T A IR G

Table 1. Accuracy evaluation of classification results

= 1. DRERBETFMN

e 17 a FiR b
i FEDRS 2/ % S/ % il PRI A B /% P HE L%
Hith 96.27% 98.83% 97.84% 99.27%
PN 94.83% 99.76% 96.55% (98.23%
WV 99.12% 85.65% 99.05% 82.83%
Bt 3 98.80% 99.04% 99.87% 99.81%
M= 100.00% 62.52% 100.00% 100.00%
T R 2 96.74% 100.00% 100.00% 96.68%
SRS N E 97.57% 98.35%
SFI8 oy R 90.97% 96.14%
KAPPA R 0.9625 0.9731
B ¢ BAL d
Bl
] e RS BE/% FH P REBE/% ] e RS BE/% FH RS 1%
Hiih 89.68% 82.53% 92.93% 98.57%
KAk 92.44% 69.20% 90.37% 90.86%
PR 92.14% 43.93% 88.57% 58.86%
Bt b 80.04% 97.18% 78.81% 92.54%
ME 100.00% 39.30% 100.00% 100.00%
T I A 3 6.85% 13.51% 100.00% 100.00%
ISRUNES 83.41% 88.18%
PR R RE 57.61% 90.14%
KAPPA ##( 0.7274 0.8426

FNZEHA AR S SR FE 1) H v B AR U HE T AR TR b (98.35%) > 7 2 (97.57%) > d (88.18%) >
B ¢ (83.41%), SIEMCTIIRERE A FEE R —8, K4 MR LE A, EHA a, b
(AR o R P R T A, EARRY o, BEAL d AT %

YN SRT, FERETY a b, o RURS B e i AR S, 34 5] 100%, /K A4 43 2885 1 BR AL T BB ILF] T 94.83%:;
B b b il RS AR L 100%, FF TR a (KRS R R B 2N 96.55%. M UL B4 3

DOI: 10.12677/aam.2021.101021 186 IR Esid


https://doi.org/10.12677/aam.2021.101021

T %

ALAE Y, B b (RS R B a SEONIRTS, WAUER] T RS A R BN R L 2 A AR RS A 2
BEFRAE, AT RIS EORS EER I B, A IR T /A Sentinel-2 1R BLANA 6.85%, AL L
B RO P, AR

100.00% = =
80.00%
60.00%
40.00%

20.00%

0.00% - = =
#ifla b Hiflc iRt

BERKKEE  OKAPPARYL

Figure 4. Overall classification accuracy of the four models
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M BENUARAREE, Bl s 105 58 Sentinel-2 58 B N EERIR, % 4 Tz B8, BT
AT B DX 3R A B R SE RS B 3RO v, 8RR R I 7B AT R, JF LEAL T T
BRI RAGRE . BARBEIRSR IR I 7 SRR RE R vy, H — 28 i RRUTS SR A A et (2 8 51 £ R AT 090 i
A B RE AT OISR AL S R A5 U2 X AN [ P SR YR U B ATLAR AR 20 2R 05 9] R B AN TR
M e, AE5 IR B IR G ZE N 2 (R, RIS fI AR 7, A SE A0 A2 75 RE3RAS BE 4 1Y)
TPRBR
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(55 A HWF CXID[2014]002).
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