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Classification of Hyperion hyperspectral imagery data using texture
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Abstract: Hyperspectral remote sensing has an obvious spectral signature, which can provide detailed spec-
tral mapping across all 220 bands with high radiometric accuracy, but it is difficult to achieve classification
accuracy for different cover types with their unique spectrum especially for the fine vegetation categories. To
improve classification and to overcome lack of precision with the unique spectral signature of Hyperion hyper-
spectral imagery data, spectrum data together with textural information, which described the image’s change of
gray scale and structural characteristics in the research area of Baizhang Town, Yuhang District, Hangzhou
City, was used with endmembers of roads, buildings, farms, Phyllostachys edulis, Pinus massoniana, Quer-
cus, and other species being exiracted from images based on sub-compartmental division of high resolution
images. Then, from these seven mixed endmembers, linear spectral unmixing was conducted. Next, the sec-
ond order probability matrix from ENvironment for Visualizing Images (ENVI) software was used to extract
eight texture quantities from the unmixing results. Finally, all texture quantities together with the eight unmix-
ing endmembers were utilized for classification, and compared to treatments of Spectral Angle Mapper and
replications of Support Vector Machine with single spectral information, precision of building increased

34.13% and 17.16% , accuracy of farming improved 19.71% and 9.24% , precision of Pinus massoniana in-
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creased 27.09% and 5.42%, accuracy of Quercus—oak improved 3.00% and 10.00% nearly. Classification ac-
curacy of most cover types increased. Therefore, to achieve classification of Hyperion hyperspectral imagery da-
ta with spectrum and textural information and to solve the salt and pepper effect problem, extraction of end-
members, combinations of eigenvectors during texture analysis, and selection of the texture size’s moving
window, all played an important role during the classification process. [Ch, 6 fig. 1 tab. 19 ref.]

Key words: forest mensuration; remote sensing; classification; hyperspectrum; endmember; texture

20 {20 80 4REAR, R i SR AR 1) s B4 A5 I 1 B B AT ST A OR TR R R o i
B AE LA K G = 065 2 PR H AR S B RRAE SR R [R1 i, X 44800 T e B S8 i K Yu L B UL+
AT EIVE AR BESL RIS A TR, DTS2 AR 8 A S 55 R E 1 b A B SR T S A R
BT R A S ) Ay R RAR 250, DR L ROWLA 2R AR B AN R IR Rl 43 26057k . H
B OGHEERr R FEA 2 PR B, — R 5 T RPN RE B, R e S H I By, Bk ik
Al EAT DA B T O — R B T O AR S 1 R AR A RO T R Y 4y 2 0 vk . RS SRR —
Tl 46 5 b 25 TA) SR 18 3 DG RUR 20 2R 051 5 5 DA i T M 28R DG ) 3] - A v 5 B i 288 28 ) 4l ol
g o GBI ST BN [ MUY R E OGS S i BEAE I8 B 3 AU R H 1o (I, 6 TR AR A 3
B, W A Pinaus massoniana $k . BkZE Quercus . TBAT Phyllostachys edulis MR, B4R 78 50 B BN
AIREAFTE 2 5%, Hilt THZERMEAK, FIH R —RDOGISRIE S0 2 88 I E A BB R I 19 0 K BOCR . BIR
SUIREA] DA S e R € AR R S G ek B 5 (8] B 28k, SOMURRAE 9 5 | A BB B 3 oi G oT G B 1Y 15
EVNES, SR AN R R DX A RURIORT BE N S ) R LAE AR D RE AR | R R e R R S T 3
IR IR, TR Landsat £ 12050 0E W T JR 4R G355 B 1 S08AE Boa] DUR SR i i
Ko bE", BT LA, ASBFZ0F Hyperion @ G i S0 iR 5 100635 5 SO AHZS &, 38 SR m L4 2805
%, O MTRE PR A MU O S B, U R A R ORG AN A RS B Y O B B

1 B 50 BRI & BfE AL 22

1.1 HRRER

BUM T AR BT DX H B AR A7 0l 30°09'~30°34'N, 119°40'~120°23'E, i Fhuzs ¥ IR pg e, PEAK R H I,
R ETT, BRI =AM R0, R XCE LR TR T A X P e, 48R E L 60.4 km?,
JEMRIA X, B A B P AR A, JEATAC X, AR 35 RGA E 85%, REWIST R E L EAT
PR R MRS IVRHEARSE . ML WA I R Z KU X, IR, PUZEAr B, MUK AR,
1.2 HIEREKR AL E

ISR T AT X B SCEHER 43 L IX Y 2004 4 4 H 4 H Hyperion Level 1Gst £4fi 7= & (Hyp-L1G), &
242 By, BT 70 AN BE R T LG I 21 0 i BE (VNIR, 400~1 000 nm), 71~242 3% Bty i ik 21 40 I B
(SWIR, 900~2 500 nm), %5 [A]43HEZ 0 30 m, SGifk 7 HER iR 2] 10 nm, 738 B EG5E 28 1 B b [R5 5
WG RZ , T GBIt @ a0 Bk, Pk A S B G, ik B 2= Rk, Dk
SRR 5 ) Z )RR SE R . B 1 Rl as [a]r HER OG5 25 R b E, Hyperion 50635148 5
] — 2% 6] 43 HE %1 Landsat 218 M0 e, 7861500 HR 1A B B A 85

WHFEE Sk A U BRI AR USSR X, 48— B S T A MRS R, B BR 44 D ARGERR,
2AEE W B, JZKRGE M E R 20 B, SR )5 A A FLAASH KRR IE B H X 52 R 1T KRR IE
(I 2), FEFIF 2005 4% X 3k 1 IKONOS 5 43 HF 55 A2 5% B HEAT LA I, R 22 45 i 78 1 %00
P o I E R A T Pk T AT O AT I B, RS R 100100 M EOTEDGIE B, AR E] 1 E 155
A B 1 3 4 o

2 WARBEEHIR T E

HAG, SRBURIG AR A0, A LM G G X SR O S JC AT AR L DA A RR il R
BGOSR, RIFROLIE SECE A, 259038, I 5 AR5 B R 72 JOR B 2E 17 U,



882 RN VNI S S 2013 4F 12 H 20 H
2500 1 2500
2000 2000
1500 b L1500 |
15 R
1000 - 1000 -
500 500 1
0 J 0 1 Il 1 1
400 1 400 1 900 2400 400 900 1400 1900 2400
Pe/nm P /mm
a. Landsati % b. HyperionsZ
B 1 R —%84%# % Landsat 5 Hyperion #1468 vy & £+
Figure 1 Differences of spectral curve between Landsat and Hyperion with the same species and the same space resolution
3200 1600
2400 1200
= =
IR1600 - 'R 800
& o
800 400
0 0 | | 1 |
400 1 400 1 900 2 400 400 900 1400 1900 2400
B K /nm B /nm
£ IE | B IEE
A2 XAKER R &
Figure 2 Comparison of vegetation spectral curve before and after correcting
O AT SCBARAE B IR 23 2 BE SR TR, HRERIE R A an A 3,
‘ ) —— i e i 1 el
g | g
Hyperion W kS gk S —
1 e bl | A L 8 o A
cl sl pE |k
2 H N
{5 8O S VM|
B3 HAKXK

2.1 ImITIREN

Figure 3 The technical route

e — W G b, G g 70 B8 8 45 AR 310 T 2 T 00 3% VC IS 1 52 (R 00 2R 85 RRS HE AT =G E p9 /R .

TES T A S B, BRoTRLIE S

CFAE A 1, T ST A R LT

i G W] LSRR O FUE

M3 o0 SR, H T B I PR s SOE T B PR A SEPRI AR A A o A o 2 Y PR R 4R B oG

TP AT Z A B T



530 &5 6 0 A A 2GS E B Hyperion mtif 15 26 883

Xt HR FTSL 8 IKONOS 1 m @ 2 R e (0 515 A 3000

LK 1 S 2005 4F 7R bRV I 0 A N BE T, 78 K 2500 |

I Hyperion 5415 3 PEA BRI ZRREA 40 4, &4 2000 |

PILEEEA 314, RITINZREA 45 4, BATMIIGRE 5 500 |

A3 A, BREUIGRER S8 4, RIS = |

59 4, HABYIZRREA 31 A4 RE S BIEAE K 45 s /

KIS P BRI . Wi end member 1 3 (8 (1 200 1

4), DT A-IE 5 T4 H RS T 0

22 ?ﬁ']ﬁi&i%ﬁ%‘(LSU) _500400 9(I)0 1 AILOO 1 9I()0 2 4IOO
S IE SR T TS B b g R s K /nm

TSR LR IR A RN Y, T AT, ki B e R - e o Tt

E G AR T HE T LR RN R R s AT - TR — e M ———— p 2

CRVETR A, Sk 1R A M 2 VR A 19 TT A R 1 == Al

M7, AT ARk B4 st

Figure 4 The spectral curve of extracted end members

R= z =]§. a;+&; o
=1

Forb: RS ¢ BB ITI IS SR A, n IR AR, R T AR 53 (end member) BT 5 1 43
WA, ap A DIEARETE DN BEBOGIE TR, & AR AR (BDGIE A AR AALET 73) .

Tk 2RI E G B AN SR UG I T oGS ST RIR , e Rkl . . RH L BAT
MLOBRZE D HEMAR . HASE 7 Do s EHR A 107525 (RMS) BHR ARG, 3 i R B i) 2 F
PEH i TG (end member) i G5 S5 A7 AE, RMS EUR  BE 2 IR S B AL ARG IR AR B2 . X 8 N IR BOAA B —
KR Z 51 — D SO IR 42 B .

2.3 YIRS

R BE I A M 3 B (LA 0 B ) v 2 X MR T B G e AT e it A, R — R G SO Ge it o B ik
AHFFEA FH B B35 B (co-occurrence texture ) 5 5 MRECHAFAE , BV . 78 I B2 A B B 9 ik Atk b P-4 B
SURERRE SR, Ea TR B, 1% 3] 7 (mean), Uy 22 (variance) , [R5 BUFR A 0 2 B (ho-
mogeneity ), 22 (contrast), Z=5% 1k (dissimilarity), J# (entropy), ¥ (second moment) Fl § #H 3¢ (cor-
relation )8 A& L B RFAESE T i o

R IG B 7Aoo M 1 AR 2E EUR AL 8 M BT IR BE G, 77 4E 64 5 it BRI
B, Iz gk Rk das oy s 8 ANk, k12 MRS @K,

24 ZHEFEMEMN

TAHFI AL (SVM)JEAEGE T2 BE FE Al b & e ok i — B B ML 2% > i, 3l 3k 5 A 454 XURS: f
MU, SR A TS AV 7 R A T — A — MR AL e 2K, B — D REE R A R R A TEFE A
(6] 73 B AR D, B 25 08 — SE ARG AN ZRAE AT, SVM S0 Sy s — A S Ak ) 20 BB ~F- 1T o 78 29 28 3R
S, SVM 2] J5 R A B UL, AT A o ke B0 5 06 1% 4 8 Y Hughes S5, BEETEFERT [ 8UH C 78
e 48 BE G 5 Bt vh S I T o A% R RS 3 b b ik TR AT 24 s (] 1] e e S 8 g 2 S R R 1 52 2% B G 1)
B, IR SVM G, BT, BFFE X SVM % bR 81 S 2 80 e BT A B B — A48 — A =X
RBF ¥ %A A A R s, B, AR RS, S 5REMa%,

3 HERE5a4

N T G R I G 5 SRS G T AR SR B BB R, R BT R RO A AT RS R
SCRF R 2 O E T B (A S) .

MELS AT e TR UAR SR i A7 A, SRA R DG A5 S G 3il Ay S50 P 7 i A 20 1) 0 28 46
R KRR RBERRN, S G H o s I SCRF I LT R AR X — R ROR M, (AR KA
e, TMAS G SUE S5 WA ot o 7k — B G, HARk i SRR IO b, 5 Seihnik



8384 FE/T A I N N S S 2013 4F 12 4 20 H

GrAii, Iy RBEHLSERE

e

| JEisity]

mA

¢ WiR K

N DM
WA

c
a. B REERIEANB S ELER b. ¥R k3% svm o K 4R c. KL MEL S EER
BS HRZERE

Figure 5 Results of image classification based on different methods
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Table 1 Comparison of accuracy between different sizes of texture moving window
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