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Abstract

Hans iXJth

In order to extract variable endmembers with reasonable spatial distribution and small redun-
dancy, an endmember bundle extraction algorithm for hyperspectral image based on superpixel
segmentation and pure pixel index is proposed. First, the principal component transform is con-
ducted on the hyperspectral image, and three principal components are obtained. The image is di-
vided by the entropy-based superpixel segmentation. By preforming pure pixel index to extract
initial candidate endmembers, the endmembers with the smallest homogeneity indices in each
superpixel are retained, and then the endmember bundles are obtained by clustering. Finally, the
redundant endmembers in the same bundle are removed. The simulated and real data results
show that compared with the existing endmember bundle extraction algorithms, the proposed
method can extract variable endmembers more effectively and reduce endmember redundancy.

Keywords

Hyperspectral Image, Variable Endmember, Endmember Bundle Extraction,
Superpixel Segmentation

ETRIGERSBIMAGTHERNIT
A

MR, A AR’

LT E O G R AT, T 3R
UM T RHE R S LR, Wi AN
Email: 125800458@qq.com, 2685119427 @qqg.com

WekE HiA: 201946 H23H; A HEM: 20194F7H10H; KA HH: 20194F7H17H

MESI: B, 2R BT EAR R 0 B AE G T iE B s AR B BURE D). BB S S AL, 2019, 8(3):

169-179. DOI: 10.12677/jisp.2019.83023


http://www.hanspub.org/journal/jisp
https://doi.org/10.12677/jisp.2019.83023
https://doi.org/10.12677/jisp.2019.83023
http://www.hanspub.org

R, /e R

=

AT ERGEEGRPRIER ARG E BRI TT, ASCRNETEER ) SIMABR TR
o RIREE: . BN RO BT E R R, BEISANES B EGHTE T HRNEE
A8l BT REERDAGRER T, BNEERA RRESREEER/N T, REET
RRBIRTH, BEERFARMRTRANKTIRRTG. HENESEERESRRY, X EF KT RR
BN, ASSCHREH B 77 V5 RE AT 2R B AT A8 b T AR B TR TU AR

Xiia
mOGEER, AN, WMIHRERH, BERRSE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

TV AR A e G MR AR 22 L v 7 AR TR ) — AN G B Il JE[ 1] A% R (1 AR 7 VA B3 2R )
A —Fpooei, Houm o R R ERI[2]. BT E 2 2 REER UG AR, 8 s g
“TRYp S A PR R E AT AE[3] [4], SROHE E s oA s R AT RN, R
W2 BURORRI RS PR, BIF 7 7 AT AR R i 1 RO T AR SR B e e i MR I R SR B
HEE .

H AT E N b DA e 7 — e n B um o de BURE, 40 Bateson $HH T — Fhii 7o SR & IR il AR
Ui 7G[5]; 2003 4 Xiaofeng Ren #& i T AZ TG IMER[6], FIFH G ICZ AIRFAE I A AR BEXHG T HEAT 43 4.,
TR KRS (R BRAR T S S PG AL TR 1 5 4% 5 ; 2011 4F Martin 25 A\ 77 3 X3 1 2% 18] 1Ak B (1 3% 76 2 HX
BE[T], F BRI B BT TAL B, FFidE 1R 52 7 2 (Al #252(Orthogonal subspace projection, OSP)fifi
SELMEIX I, T &R THE G Torresmadronero MC 25 A\ $ 1 X6 6 1 1) 7o S B FH 8 280 it
[8], P45 3 i) IR 45 B T B R b i T AR o e 4y s 25T w6 i 6 3 o R R B (Image-Based  End-
member Bundle Extraction, EBE) [9]57%: M s ik P15 b B HLZe B T-4E 1T u o B L, 2R & FF A 1 v
TG, B a0 T 3 06 AT SR 2, AT A A b 4 #8 H — 2L o e ol B (B G OR) SRR R 2015 4
Mingming Xu %5 A$2£H T PPI 454 %1% 2 A]45 JE.(Pure Pixel Index Combined with Both Spatial and Spectral
In-formation, PPISS, PPISS) [10]f3i 7 R A& AL %, # 56 HF A PPI S e @ HURVEHEAT TUAL B, R 2idg o
AR REAL T X 4, A FH 355 1 4 B (Homogeneity index, HITE 30k 14 & B by 5 —He [X 3830 3 A [F)
MBI, b oo e it 2K M. M LL EBE &9%, PPISS SiLMERER Tt

bk G AR AR ENEAEAE A R B 1) W —EE R N TR Z ANt 2) A BRRETUR
ST R . XX AN A, 5% PPISS kb PPI R 55 7o (1) AR RN S8 R M i e X, 454
BB ETE, AR T — P MBIl B RES A H8 3 73 % (Pure Pixel Index Combined with Super-pixel
Segmentation, PPISPS) i e R FR BN vk . ZByA R FEASHALE . @ PPI RV MR (# ik o, FANEG
N OR B — ANk v o I DU R 2 O A0 I b, R B i o AR 2 BT I AR Ok AT Ik, ik
Ja B iz i o EAT RIS 0T, AR AR B — A oo, IR R R IR 2 To R R TU R M T .

DOI: 10.12677/jisp.2019.83023 170 EUR 515 5 Ak B


https://doi.org/10.12677/jisp.2019.83023
http://creativecommons.org/licenses/by/4.0/

Wi om, 22 Wk

2. AXERILESN
21 ETHRNBGRSE

R R AR IRYE BRSO S M UL &, SRR B2 FE T 5, RN B B A E B
TR, AT IR S — W S RISCERHE . 2 T 3B AR = 70 FI07 1R [11]2 H AT A3 E R
M5k, HEEA BB RGPS BIMBEREG = (V,E), HihV RrHBERNES, ER
AN, AT B BT E R R A A PR RN R K I S R R AORRE, KV 2 U LT
T, FMEETENDBER.

BB ARLEE RN, WK G =(V, A) BIBEHLHEE BIR§ZA -
H(A):_Zuizpi,j(A)Iog[pi,j(A)] @
i i
HrpuoR BENLIEAE T AT A2 ATIRES s piy RasBENLIEAE F M LR . T4 bR UE SO
S (Isilj -
B(A)=-> ~—log,| +— |-N,,i={1---,N, (2
SR i 1) A

Forft N, RSB TARIEH, X A BIDFILIRAN S, ={S,,S,,, Sy, | o dLer T AP o6 $ Y

SRR E VAL
max| H(A)+2B(A)] 3)

Hrp 2 8T R
IR KB B K NG R, AR B 3), e/ k MES, SRS
KNG R

22. BTG RIERHRITRMEA

Ag e s Hoim IR EL(Pixel Purity Index, PPI) [12]50E MR E Mt ik BT A TR & 18 John T 5 TR AR 1) Y T,
M3 AL T AL 2, FEDTRIT .

1) FIF 2 B 43 T [13] B KM 75 4 18 A 45 [ 141 7 ¥ %ot v i B0 A0 A 7 P e A R g 4 b 3

2) FHRFAE S 18] P P R T B BIRE LA AR e & L

3) GitRAMEITERAE M BN IR R, BUOARENME T AR TR AL

4) BotisisREolm, RYNZG TR TC IR R .

3. PPISPS ®3%

PPISPS VLR WA 1 Frow, BEANEVES 6 AP IR, R REWT:

1) BBETH

T G TS B R B O 2, O T IR B R I Lk N e B s, i SR R R b
SHEARIAT IR 4E, IR RN 3 M. AR THAETHRWBG RS TEE, BIBERES.

2) i JCHEHL

PPI EEXYI AL i o4 EL, FFd A o e BRI AL KR .

3) i o i

WA o5 EL H S o AT IRE, 3B e B2, RIETVEN: R —ANEB R N R
FEZ /N3 TG, W55 A A 3 7 1 24 5 M 5 4 (Homogeneity index, HI), HI Fa#i0k/)N, BT AT RE 2 3 TG
RERE @B E T HI f88uR s oc. R —NEERN R EH 1 4uoc, WEERE .

DOI: 10.12677/jisp.2019.83023 171 EIE 555 A #


https://doi.org/10.12677/jisp.2019.83023

R, /e R

S E %

EETihEE=.

BEE E1

Figure 1. Flow chart of PPISPS
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Table 1. Redundant endmember of removing pseudo code
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Input: E3,
Output: E,
Initialization: E, ={E3"|, p=1q=2
Repeat:
o-lex-ex]
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then E =E UE3” p=q
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Figure 3. Grayscale of synthetic image (band 11)
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Figure 4. Histogram of HI
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Figure 5. Position of endmembers
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Figure 6. Extracted endmember bundles (ordinate represents reflectivity and abscissa represents band)
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Figure 8. Position of endmembers in Cuprite dataset
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