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35 A% : Qu HC,Ji R Q,Liu W J,Liang X J. Acceleration of hyperspectral image endmember extraction based on MapReduce pattern[ J]. Journal
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MapReduce &3 T 5 St 1% Bl 5 i jT H2 BUE & 0

R, EwmK, NFE, RES|

L AL TREEARRAIAEE R, #75  125105; 2. W/R{E Tolk k& i 7515 8 TR, H/KEE 150001

BOE: B B RCIE U R B P A0 75 )40 M FIG S R OR AR, 3024 0 G B I
TR RAE BB A . A AR — T MapReduce B0 40 A 3R £ 613 Ab BRI SI  ok 5  H IR
WP, Frik VIR B AR R I AT I AT AL, I R AT 91 2 40 B e B e A
B s B4 s TR % 1T Jaman 1 JCuda 200K I B AT 3o B o (R A5 E A, R
224 P 400 x 400 (R 225 [ 51 BRI R Y R, R A0 2R A B 07 A7 JELA0h 80 e JE 04 1 b 007 o 7
VI A R , ELEE R R, I ] . 4596 A SO T —FP3ETF MapReduce BI04
2 TR 2 AT A B 35 0 T B BT B TE AR BB M o SR 9 3, T 40 e o SR A 3.91 28T 1A A
SR AR . VO X FEAE 5 TR AT R4 W5 1 A RO S et b ELV 0 2 P A R 1 6.
SR IR R BT S A R

Acceleration of hyperspectral image endmember extraction
based on MapReduce pattern

Qu Haicheng'”, Ji Ruiging', Liu Wanjun', Liang Xuejian'
1. College of Sofiware, LiaoningTechnical University, Huludao 125105, China;
2. School of Electronics and Information Engineering , Harbin Institute of Technology, Harbin 150001, China

Abstract . Objective With the development of imaging spectrometer, the spectral resolution and space resolution have been
enhanced dramatically which makes a challenge to hyperspectral unmixing processing. So a new distributedhybrid parallel
model has been proposed to accelerate hyperspectral unmixing processing. Method In order to reduce the computational
complexity of endmember extraction algorithm, the original serial method has been redesigned for parallel computation and a
fast implementation of improved method has been proposed based on partitioned determinant operations. At the same time,
the Jama and JCuda components have been used to accelerate the computation in distributed cluster environment. Result
The proposed distributed hybrid parallel method plays a large role in accelerating hyperspectral unmixing based on maximum
simplex volume algorithm. The improved MapReduce model method is near ten times more rapid than the original method
for the hyperspectral image which size is 400 x 400 x 224. And the more computational load, the more speed
up. Conclusion In this paper, the proposed distributedhybrid parallel method can increase the hyperspectral unmixing pro-

cessing speed dramatically. At the same time, the partitioned determinant solving method can reduce the complexity of MS-
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VA algorithm. The experimental results indicate that the proposed method can achieve great speedup to the algorithms which

have characters of parallel executive tasks, lower data transmission between main node and sub nodes and massive calcula-

tions.

Key words: spectral unmixing; distributed computation; endmember extraction; partitioned determinant
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Cuprite ZU % , 8 & £ 88 K /N R 400 x 400 14 &,
224 ANPCBE PRIEH] 0.4 ~2.5 pm, =5 [A] 5y B
AR 70 BE R 390 9 20 m A1 10 nm. SEEG I
B ,1~2.104 ~113 148 ~167 % 221 ~224 3%
B T AR AE 7K 28 W A A5 M b I T e 25 B
PRI 35S oG 72 O B2 s R 188 AN B, E Ok
BEXTZ S ' 1% 2 B B 10 A 3 6 Y I TR] 41 5 2
s
F2 10 Mk T RIREEE
Table 2 Running time for extracting ten endmembers

/s

75  Jith MapReduce {5 %Y ik MapReduce 157

1 345.228 39. 458
2 345. 687 39.197
3 347. 043 39. 754
T4 345. 986 39.328

M2 ol LA 72 LD A AR, ok
PEF) MapReduce £ 7 35 Jy* iy 15 #E (9 5 0] 5 20 5%

&3 AREIRITTIRERT EREN T 5 K iE BE Hh A8 R St i i

JE R AE 22 A B8 KA I i AT MapReduce 1T 55
THAEE 2Rt ], mifE S e b o 2
UAEER LA — R IAT BB 2 R AG 2R, DT
BR T 2008 26 K A1 I $h4T MapReduce {F: 55 (1 5} (8]
TFH , TS T} 1 S o4 O
3.2.2 e BOR AR

oy B U i R BRI A A AR S T S U R 2, O
A% N-FINDR &k  VCA Bk MSVA H ik MV-
SA ( minimum volume simplex analysis ) & 3" D )%
SISAL ( simplex identification via split augmented la-
grangian) F 3% ) Cuprite B4 42 5 5 44l %
P I AVE S Bae Sy L SN IR SN =] S I
K445 Fw ¥ eotis, SR )55 USUG (united states
geological survey) SIS M) B G5 #4761
FIVCIC, 45 R aNR 3 Fiow , D61l M BUE BN, £oR
P ARG FH LR BE R

M3 AI LI Y, MSVA B3k 5 Pt MSVA 5.
LR U i 02— B0 s MSVA 095 S oo 4R BUSCR
f:F N-FINDR Fi1 VCA & %; i+ MVSA 41 SISAL
AR R AIAR T I TC 5 U2, T4 SR AR X
Fi 2o

ITHIERTEER

Table 3 Spectral angle distance between USGS mineral spectra and their corresponding

endmembers extracted by several endmember identification algorithms

RS LA AN Jif ELZe] Hztf I
N-FINDR 4.81 4.29 7.60 9.92 5.05 6.33
VCA 6.91 5.38 9.53 9.65 6.47 7.59
MSVA 4.55 4.80 5.99 6.89 5.44 5.53
MVSA 12.72 8.41 5.69 15.04 5.36 9.44
SISAL 9.78 5.13 12.78 13.53 8.00 9.84
Fast MSVA 4.55 4.80 5.99 6.89 5.44 5.53
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690. 8 MB ,1740. 8 MB #13307. 5 MB; 7 S &0 4731
FEANLA AT ( master) .2 5 & (slavel | slave2 ) .3
AT (slavel | slave2  slave3) fll 4 /715 &4 ( master

B3 fim o

M3 /] LV 2 8 = 5 20 S5
B, RSP 0 A A O, BRI 4 7 ] S
B TE RN P S e B LT BT is
1151884, 7F Hadoop H' MapReduce fiz{F,
X Ui TC PR SO TA T I8 S, B f 1S K o R R
B
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Fig. 3 Running time for different loads
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Fig. 4 Running time for different nodes
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