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Remote sensing data user request merging technology
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Abstract; Remote sensing data, as national fundamental and strategic resources, plays an important role in economy, state security,

environment protection and ecology. Since remote sensing data have been widely used in various industries, there is a large amount of data requests

from different users, demanding a lot of valuable EOS (earth observation resources). On one hand, users’ data requests increase constantly. On

the other hand, EOS resources are always limited. Our objective is to ease the contradiction between a large amount of users’ requests and limited

EOS resources. The key idea is to merge identical or similar users’ requests in order to reduce the total number of requests, and then to use

requirement forecasting and requirement mining technology to improve requirement fusion efficiency. It is high likely that different users may share

identical or similar data requests, since users may show concerns about the same area of the earth over the same time range.

Keywords: remote sensing data; request merging; natural language processing; clustering; semantic transformation ; requirement forecasting ;

requirement mining
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Fig.1 User request fusion based on

natural language processing
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Fig.2 Concept of user request
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Fig.3 Description of ontology concepts
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Fig.5 Construction and application of ontology
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Tab.1 Example of key information extraction
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Tab.2 Example of request semantic translation
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Tab.3  Similarity metrics for quantification
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Alg. 1  Clustering algorithm
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1. L« Empty list/ Cluster List
2. for each document d do

3. for each cluster ¢ in L do

4 Coq =C

5. Simulate adding d to C

6. Cyoy =C

7. I (C\u-w = C()Id) OR ( (CN““ = CM;;.) AND (Col.l -
Cyew <€))

8. then

9. Add d to C

10.  End if

11.  End for

12. If d was not added to any cluster then
13.  Create a new cluster C

14. Adddto C

15. AddCtoL

16. End if

17. End for
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Fig.6  Composition of remote sensing

request fusion system
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Tab.4 Examples of request key information extraction, semantic translation and request fusion
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HI TP TR B AR Z , RIRNEZ R 24,
LULEIYINGS i halk e R A DR DRl IR SR VIS 9
— M R, HOE STE T AR T R S B ]
RIRK R LA R A 2 B 2N, 75 200
Bl AT 52 28R 2 B A e & B, e | S T T
SRR R T i e b R [R) R AT OC R
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) A Y B REE AP, S 20 Hr s i 000 i A &L
TH A IR R A A T B

HRAI R AT 55 75 SR I B 4 i, B0 T 424
OISR S WL AT 2D R
155 e R B8 e Az i — AR FP-tree ; 55 20, #iL 4
55— A U FP-tree , A1 FOWLINAT: 55 5 5K 4248 70
Mo A T A AR I H 4 o T T 0l A Z iy
HEST FP-tree FANAT {5 FH WL N AT: 55 75 5K 4241 43 4
plo-1

FP-tree [ SLANF

D) EA—FRE R nul” AR &S, BT
T — T 2% 5B (item prefix subtree) 4
G I — 0 E I (frequent item ) ZH i ) Sk
(header table) ,

2) BEASIURT ST B B Y A = A8 item —
name , count, node_link, item — name 03¢ T iZ
JFRACE AT 24 K s count 1058 T FRFE IR AR A0
(28 5y (transaction ) H ik B 5 5509 58 5 A~ 8
node_link 35 ] N — 4~ E. G [FFEHY) item — name 15
T, IR T IR 5, B null,

3) BT Sk R A SR I (entry ) by I8
ZH Ji%, ;. item — name ; node_link, node_link $§[n] FP-
tree H1 H A HIZRIAH[A item — name I i) 25—
TR

HR A — ™ B 12 57— R FP-tree 75 19TE
AR AR 2 B .

&£ 2 FP-tree &%
Alg.2  FP-tree algorithm

BN — DGR D R —A /NS
i . FP-tree

L FAERE D —i . 530SI EA F AEA
BRI SRR . 0 F $eSORe BB R HE T, 45 R0
L

2. B FP-tree IR 5,300 T, 3 HARIE R null”
SRIGXT D H A3 Sy Transaction fUN T 45:4F

3.ARAE L T, 3 Y Transaction HY A 451 %8 15 X6f
HHATHEF o 41 Transaction HHELF 7 (1) 551 B 5151 3
WHpIP], Hd p BE—1DI0HK, P RIIRNEIR
W4y VA K%L insert_tree( [plP],T)

PRAL insert_tree([p|P],T) EHREATT «

R TH DT85 N, EF N item — name =
p. item —name, B N 19 count B(EIEG I 1; 0],
BB AN, B/ count 2 1, B A
A T, 9 B E 19 node_link FIFR L5 HL AT AH 7]
item — name S ER 2R, QIR P AEAS, W5 H I
insert_tree( P,N)

FP-tree J&—N 40 AU 451, & AR

=5 [BIAF il T T o A0 55 00 4 47 4l P i 22 110 42 R
=3

H./G o

B AL — 2 A Y FP-tree g2,
BV B 2, JF B RS R A 1 FP-
tree o WL SRAZ IR E ANk 3 FroR.

Hik3 J[RE|HWEE
Alg.3  Demand mining algorithm
BN —RRAEER — LI tree
W A S
. Procedure WAL 55 F>RIZHR T HTL (tree, o)

1
2.4

3. if tree HfF —25871% P
4

5

. then Xf P i35 S E— DG (IC K B) P 3R 1
L TPAESETUE U, I BN E SR E N B
R N R
6. else X tree (LT MNRB T KM E AR
Jya)EEHR 2 ~5
7. PEAETE B =ala, SCIFER a
8. ST B A1 2 % ( conditional pattern base ) Fll B
51444 ( conditional FP-tree) tree2
9. if tree2! =
10. then 7 ]38 AT 55 F5 R IZHR A3 T 0305 (tree2 , B)
11. }
12, — HAEBARIE D (55 55 v 4k 0 B0 48, 3t vl LA
RN AR A A Fh OGN, B
13. Confidence (A => B) =support_count(A U B)/
support_count( A)
14. H:H, support_count(AUB) 2 & AUB 3555,
upport_count( A) 614 A 19755 5
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