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Abstract: Parallel processing technologies have been widely applied to remote sensing images processing.
While previous research has developed many parallel algorithms for processing images. few studies have
been focused on synchronous parallel processing for multiple computing tasks when one copy of remote
sensing image has many redundant backups under the cloud computing environment, To bridge the research
gap, this research proposes a routing optimization algorithm for parallel processing of remote sensing
image. Based on data segmentation, the method is developed to solve the dynamic routing optimization
problem when applying the parallel technology to remote sensing image distributed storage and processing.
Following the introduction of 8 definitions (e.g. model data state, model elements, relative information
quantity and matrix mapping) and 6 properties (e.g. directed, transitive, reproductive, multi-dimensional
properties), a mathematical model is proposed. Under the framework, the ratio of average computation
costs is used as the flag to control horizontal or vertical parallel processing. In addition, typical examples
such as quadtree index generation, and quadtree-based target detection are presented for illustrating the
application of our model on parallel processing. Finally, through the experiments, we verify the
effectiveness of the algorithm, discussing the characteristics and influential factors of the algorithm.

Key words: parallel; remote sensing image; data generation; optimal path; GIS

Foundation support: The National Key Research and Development Program of China (No. 2016YFC0803105) ;
The National Natural Science Foundation of China(No. 41301423)

 OERT A TREXNSGERBEFTAEORBRAT R, A TFRESATHRALA TFES
&R XA o s AR IR A LA AR A BT LA 0 S TR M AT sl R ey 32 o0 & RIL A FFA,
BEAMAB BT 5 R M B AT R A KIS L AE LB E 8§ MEAE UAe 6 ANME R 09 L ah
LR AT — AR, AR AR BMERE R ERFAT AFH T ERN T Z 6L
AR A @ T 5 Ra 77 XfRE, it — P A d v Xk 71 AT A A T WU eg B AR
K FAT A E AR T, RGBT RIEIIE T Ak A, oA T AR LA YRR &,

FGER AT R BYUM I R R B2 L A%



%5 5

A GBI AROITAT b B B ) 43 RO B A AL B 573

P E S ESP237 X EkFRIRAD A

XEHS:1001-1595(2019)05-0572-11

HEL2TH.BRE 5L X (2016YFC0803105); B R A KA 4 £ 4 (41301423)

TR 123 1A i AL BR R ELA 1 B 4 s
TR RRE , B W2 MR T I AT £ R R
RETT B AL R . 3B AR A0 B (B 1R B IE |
e TR J2 IR AT B R 7E 23 Al 2 Ah J U i) —
KEFER . B 10 /T BNk E T 2 97 R
PR A IF 47 f0 A BRAFF 5500, 78 1% ST BUAS £ 7
TR R . s 25 5 9147 50 R Rst 4% 50k A 2
B R AR 43 B R AR LRI 43 B R Y T
L R AR ST N B R R AL B i R AR T
b B 43 A AL A AT RS BT
B VMG UART RS T 04 B0 OF 47 07 361 B/ Dk
1) 328 Rk (R 4 J) T ofE Bk e Rk &2 R TS ofE P
H S $2 BURFAE 5 1 IR 47 5k BT GPU Ot
(TN N R N B % SR O B el 35 L SN
E KA A SRR SR L B S
AR BOE K 4k R, Wb SR 5 SR T IR AT
PR PR A R R B Y s ERC E R
Ub A 23 B T R R A K R B Bl T A Y O
Froemg =00 B 5 38 IS AR T AT ARy B i F
FEVRA L IE 5 4Rk, ORIk 22 1 24 5 R 2 T 5 —
A B HE 0 IF AT Ak A B L 6 1) T 4R
T AT R i A AR

A LUA . TR 5T 3 R S A IR R
F10) 4 B T i 1 L T T R SR T RSO AT R
RGBS . (A RIS, —
0y 18 B AAAE 2 A IO &y - B A& TR 6 OF 47 b
PRZ AT EAT S5 L o T X — 00 B35 Ab P A
By (1/O) SRS FH o et 5 nn, mT LA ) A X6
[7i] — {53 328 B H5 0 1 AN ) 8 43 320 47 50008 Ja 4 A 4
B PO A e T RG] I A BRI
BT ) S5 A7 Ak 3 B AR R R P TR A ST . AR 3
FEBAE R AT B Rl L 45— A — B R
{14 356 55 40 Jal 43 1 e A O A7 A B AR ) B A
R, SEERLT A A R Y 3 JER R 5 A B T A TR 2 Y
TR PR T TN A e R A B A2
K B A 1 38 O AR AL B

L ST B 08 R 5y 10 dpe 11 07 47 A0 PRI A2 19
2
AT 53 9 D BE 23 Ak FVRCHE 3 % o B T
fifp B9 AT Ak B A JE S PR 5 A I A A B oAl R

il B TR R T X R AR K
3 2o i v (] I P B B TR 4 . A SORR A A%
B 60 0] oy figp R 2 ANEAR S AGBHE O AT Ak BE A A
KE S Fie i 4 Y B A A7 Ak B g AR T AR B 1 1Y
Hrop B, BIVRERE 1A
L1 FTLBEERYFRBEREBEXEN

— MR M B2 180 3 A7 it SO Ak B A 4
A LU GO A 1 B s BB, A DT P
F RS R JCERANE s HXE R, G
S B R B BT TR ¢, .

HARAR,, BHRAR, .
AHE G, IS B
! B dls i /

[T -/ /;%ﬂﬁﬁ/ 7 - [ 7
/ /mé 7 W/ /mé 7
0 ! . {
it o P e
Yo A s 7S 1wy A —
[T [T Wty 7 - [T
HRZR .0, BORZSR o
ﬁ%/l\ﬁnm 7?»%/1\* N+

o MR RIS

B1 BRI — SRR AT b B AR

Fig.1 General parallel processing model of a raster image
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Fig.2 General longitudinal and horizontal parallel processing
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Fig.3 Generating quadtree spatial index to image pyramid
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Fig.4 Detection and recognition parallel processing of target
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Fig.6 Algorithm flow diagram
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processing of data F h
Kt Se U TR 43 Fe i 3 PR G
1E 29 11.351 12.393
283 2.971 3.764
RIS 1.521 2.536

x6 BUFERETHHERMUELR

Tab.6 Results of calculation cost under unit information amount
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