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Farmland classification of hyperspectral image based on spatial-spectral
integration method

MIAO Rong-hui', HUANG Feng-hua', YANG hua', DENG Xue-feng', CHEN Xiao-gian®
(1. College of Information Science and Engineering , Shanxi Agricultural University, Taigu 030801, China; 2.College of Information Engineering, North-
west A&F University, Yangling 712100, China)

Abstract: In order to intensify the application of hyperspectral imaging technology in near field agriculture, near-in-
frared hyperspectral images were selected as research objects, and the hyperspectral imaging technology combining with
spectral analysis method and supervised classification method was used to classify the farmland images. Since the hyperspec-
tral data had the characteristic of huge and nonlinear, principal component analysis (PCA) and support vector machine
(SVM) were adopted for classifier establishing. On the basis of spectral classification, spatial-spectral integration method
was used to amend the spectral classification results, the isolated points and noise were removed. The results showed that
the overall classification accuracy by SVM could reach 88.4% , and the highest overall classification accuracy by spatial-
spectral integration method was up to 89.7%, indicating that using spatial information to modify spectral information could
improve the classification accuracy of farmland objects, which would provide theoretical basis for hyperspectral image identi-
fication of near field farmland.

Key words: hyperspectral image; spatial-spectral integration; farmland image classification; principal component

analysis (PCA) ; support vector machine (SVM)

We#8 B #3:2017-10-31 O ETE AR A Yk 2 (B BUGH AR F— 4
HEWA: FME AAREIESTH (31671571 s INPEAO R4 JEFRMSE S T =460 %, B AU AT LR AR

FHEBPFHE ST H (2017013) ) ERARE | 38 7] DL R AR B —1R 2 A5 G 1 45
R BACL(1990-) A IR B BOSGC ERMEI 000 g pe b L, 5 EE PR LA I B 2

1845y B 5 MLAS B0 58 A 7= i 0 A I B 58, (Tel) - .
N 7 ‘HﬁL\_Ak X 4 ap Y IO 3 &3 \Dn
18306828214 ; ( E-mail ) ronghui092@ 163.com {Ezfxﬁg N @IE‘ H ?%fqu- fi ’ Hbu&[ﬁj Eﬁﬂ{ﬁgl" ljﬂij‘



B RN BT A IR AR I R D 1R 03 2 819

PIESR R, B R AR BB W FE P
Nt e g P ot B ARG | - SR ) A ) 4
AR R Tz Y TR AR AE YT R —
ik Be b0 SR R AR IR K 22 5, i AR FHAS )
YIARTRLE , [5) 40— [ 3 (%) D BN S AT DA DX 43 AN []
AW T HAR S A . RAE W B Rl i
TR A S HTEE | A R BE AR AR AR S AR IOt
TCIEIATAO G IR A VR A A0

FER G H AR SR A B AR B F 9 7 I, Wil-
liams 45 SR PG 3 PG X T ok A% G 3 i
AT AU, 45 2 R 5 T R BT RS
(B A 245 TR i, Mo 2517 SR A e /N — 76 [l )
WS SR ATV R B ) & AR A H R OGS RO
JE UG R BE XTS5 AT PR [P & = AT A R
M, Pan % 7RI A E b OGRS ERIR, 6 H RS
Gy B RE T D A /N 3 A 5] 43 A A BP ( Back
propagation ) 5 5t il 28 6 £ 2 b 500 AL AL, ) 4R
SR HOUGEAED 4y ISR FH R T BUAR A A T 5
AR T R & i, AR PHAEY A
2RSSR R R PR B (R
FEIRARAEY) 4326, TEIX BERESE i AR B Y
IR BT 200, A RS EE R, [
B, 2 N SE R 22 HER R BRI A 7™ it B ARSI, =5 A1
FERZ M R B H % OGS S 1 R
XFEREE I35 2R AN i, U I 3 AR 32 3RS
BRI ABEER R T, XX S e 7E By [l i, A bt
FERNLAAR H 2140 61 G B e X 4l il
TR AR AL SRR 328, 25 TS B o028
SERLEE B — B X A F X G 1 43 S A AR AR
TEGTERRAFE 43 28 B S mth - SR 2 ik — IRtk Uik, 3
TARIA RN | 514 — o ()5 1 Jart L 5 D' 3k
AR T2 A0 b A B b, DU — R A
A Gk BG4 T b RO 5 40 AT O s
1 MEEITE
1.1 SXERGRS

WF5¢ % FH HyperSIS w1 Ot 3 B A& 40 #T & 4¢
(SPECIM 23w 77 ) , 2% i #E 49 B 21 A A0t
WA (NLTE ) | T B 2R DU 2% | 25040 SR 4R 51 ( Spec-
tralSENS) T3 HL LA K 25 A1 Hb 4 43 4 e 4 5 28 1,
N17E JgRAH 4 B e e i, ok 900~ 1 700
nm, GG HER A 5 nm  OEHERAE SN 4 nm, TR

BRI 2% | iR E BN 320x256, SpectralSENS 44
1 T S BT B R SE 2R 8 OGRS
AR SE3E R 350~2 500 nm, TJE 100 W, &6
T EURR R E A 1 PR,

i J Fid M

FeiteAy || TR

d

E1 BhiEEGREFEE

Fig.1 Acquisition system of hyperspectral image
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Fig.2 Schematic diagram of spatial-spectral integration

BZRBERE, KRB, K3 B,
B A B AICARERARIZS, W C 4 2 AR s 1]
B Z 1 A Bl

Al A | A Al A | A
o s [
C|lA|A C|A|A

A B.C A5 EAR MBS,
B3 FEMRESTEEER

Fig.3 Schematic diagram of majority and minority analysis
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Fig.4 Schematic diagram of classification screening
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Fig.5 Comparison of preprocessing results
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Fig.6 Classification results of hyper-spectral image based on support vector machine (SVM) and manual classification method
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Fig.7 Spatial processing results based on SVM and maximum likelihood
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