Software Engineering and Applications ¥/ T8 58 FH, 2017, 6(5), 120-127 Hans XM
Published Online October 2017 in Hans. http://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2017.65013

Research on Geospatial Service
Discovery Based on GRUM and
Clustering Relationship

Wu Du?, Hao Tian2, Kun Liu2

'State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,
Wuhan University, Wuhan Hubei
’School of Information Engineering, Hubei University of Economics, Wuhan Hubei

Email: haotian@whu.edu.cn

Received: Sep. 25th, 2017; accepted: Oct. 9"’, 2017; published: Oct. 16th, 2017

Abstract

To solve the problem of the lack of semantic information processing and the low efficiency, a new
method of geospatial service discovery is presented in this paper. Firstly, the lightweight geo-
graphic resources unified model GRUM is adopted to standardize service data. Then, the clustering
relations of geospatial services are established based on ontology technology. Finally, the corres-
ponding matching strategy and algorithm are designed. Experimental results show that the pro-
posed approach can effectively improve the performance of the geospatial service discovery and
perform the advantages of high speed and precision compared with other methods. It is proved to
be an effective solution for geospatial service discovery.
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1. 518

H HT Web A 55 1925 (8] 2085 Al 55 075 5 224 Web i iR %5 (Web Map Service, WMS). Web Z 2 i %%
(Web Feature Service, WFS). Web 7 i I 45 (Web Coverage Service, WCS)%5. BIRTAIEMR S IKFA(E S
AR UG RESEIN ARG LA MR Z A, (B BT A B B n s R i id B AR RS 2, (61525
(5 B H R 5% A (0 25 ()5 B IR 2% B2 U A R AN SL ARG N AE . 1E R Irid, M4 H IRk % (Catalog
Service for the Web, CSW)¥ o34 5 S5 AL A 3 47 1015 5 (Geography Markup Language, GML)1$ 2] |
JZ MR A, AR EAT R R AEEE NG HZ T ES2H 11X SR R ) AR, R R X R SRR 2
R[]

NP (A5 B IRSS VR B SIS R R, 2R RE T AR ER. NERIRS RIZ
FSRTE 5 BRI PR, SCER[LI3R H T — Rl i 2 (045 BRI 5 i, e 5 FH i b 0 2 [ R A )
PSRBT 75 SR AR S D) Re AR . IX LA 2 (] A VT AC & 2k T R BT 28 241, SR ae it ot 1 ke %
JIEEE BB IAT ()7 (B B B b a5 R R, IRee T — NI SEE . SCER[2) 56 WPS BEUR )
KRB T MR 1%, %71 R BLE SR AN Web AbH AR 55 4R B N8 4R gn FEE = SR I, 1
R TP D)t i T Ok G A IR [ (38 A e R b ) o 12 P R N AN R TR e R UL, (2 e
s RGBT IE WPS (1 h B8 I 5815 3 4 72 A5 10 70 R B A2 PR 3047 A HE B o SRR [3T7E LA 1) 8t
5T R FH T RR B T iR A 6] Web [T R, 2 T — M EET 704 20 Web B FZNE Internet 15
RURSS KIRIR A Ti%, BESL T — /N A B2 R 5 IR 55 2 AN RS OO% R @A 1 A iR e, st 77—
N BRI SE IR S5 (1) B Bk B S R SCIR[A]R 8 — A1 1) IR 55 AR R 45, Bl A =X
b FR 2 RO 1R )2 SE R OGRS B, R IR T 28 5 T ARURI AT R0 2 1) R K1) 25 52 2% 1) 1) R4 il R -
[ HTAE S5, AR Web R 55 BE R 1R ix B8 55 % ) i, R 43 0ORI 2 7 1 38 25 TR 508 RO ORI, DB IR G
TEAERAT S P TR . SCER[SIHEH T — A B 2 B R SE Al 150 it (115 B A, 7R (i i — R A4
[ 2 70 f) AR AR Sk R R TR, RS 2N Web ARS8 6 R IAE SCANT . G Y 9miE S ok kAT
by ER A [A) BRI )R REAE R, R SCREATIRHERE

DOI: 10.12677/s€a.2017.65013 121 Bt TR S N


https://doi.org/10.12677/sea.2017.65013
http://creativecommons.org/licenses/by/4.0/

FE 4E

EIRWEFEAEAN AR L E A vk T A RS BRSSO R 1R, H TR SRR, e —
BEAN L, R SR PR SRR 1 T SUE B T BOEAE AR, FOARCRRAE . ik, ASCERTHIT T
LAt b, HETAKEOR, RAVREHAIEE IR B, SR — Rl B A 8] e 55 A B )5 i 0 i
KIS IAIE T HAERE .

2. BRSO
2.1. GRUM

GRUM (Geographic Resource Uniform Model);2& SCH#R[6] 7 $& H ) —Fh i 1) 2% (8145 B IR 5546 R f b
PRG—HA, ER—ERT MG BIRS IR MR, g Rl BEIWIEN, Rt T
A JE IR 45 FO R S LI Atk ) e R AN G — Ko o GRUM HR T2 M8 2 i % b 28 % 5 (Geo Resource), ‘&
IRA 45 1145 2R 55 (Geo Service). il 45485E (Service Binding) A1 AR 25 2 $k(Service Parameter) =N T2 .
Fritbz 4h, GRUM i it T #di25 7Y Data Type F 252571 Service Taxonomy P54 R 1I#B4r » IX 4
118, GRUM AL Rl F8 7 3 22 H Skons 25 A5 B IR S5 J5A Jo s AT RS AR IR, 47 8 4 T e FH ok
R A AR IR S5 ThRE 6 JUE B o HAMEE AL A 1 s,

WFS.WCS J WPS £ AN [ 2 1) 7% ()45 B R 55 1% Lo Je B a4 iR #mT LABLSH 1) GRUM A58 I, (AUt
A iLEFE GRUM SRATEA A [ SB35 (A5 B IR 5%
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Figure 1. Core classes and properties of the GRUM ontology
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22. BEXEZR

SCHR[7I3R Y, FEARZ AT HI B Web AR5, SAFFEEVFZMBLIIAR S, XLk S5 AR PRI e S M bR vl
AR — NIRRT FUIE T AARBACKE ARk 55 2 A1 K Dy B J PR AR 55 44 HO 21 5 R DURE AR D ik 55 2 2K

I HE o
B, — MRS s ATBLRE R —A ud:
s=(sn,0) 1)
O=(IN,0UT) @
sn 2RSS s A FR: O A& s RfEE S, H O.N. O.0UT 43 Bl /miZd® 15 A NS A LU B B4 i Hh 4R
A
WaX TS si 5 s, EAIZEFZEE AT AKX AR R A
SSim; = @, x NSim(S,.sn, S;.sn) + @, x FSim($,.0,5;.0) A3)

O<w,0,<lo+w,=1

BRI NSim() HI R SR S5 I A4 AR BURE . FSim() HI R SR 55 AR AR AAURE o P38 38R FH STHR[ 7]

e i s AT RTT i
BRI, 55 BIBRRIC A AT LLE SONPTA KT R 35 e Z Bl Zr & ML 4R 65

CR ={(s5,,58im, )5, 8,5, €5, 5Sim, > SSim, | )
3. it
3.1. BRSEILECIRER

FETSCHRIT) R 7, RS TE R R B — A o, R
R=(C,0) ©)

C a2 MHAMBEEA RIS S, HRIBGNAZE o HAR IS5 M DhRe#i Kk 1 O B 52
A SE SCHI R S5 s OBRAESR AL, FHORAETE SUR T 483 F 7 Xt F bR R 55 i ARl Y FR 225K
M55 s SMRAS1ER R 92 8 A VT BCARAURE T H 50«
Sim(S,R)=a xFSim(S.0,R.0)+ £ x NSim(S.sn,R.C) (6)
O<a,p<lia+p=1

3.2. BZR®T

FELA B B, AT M ET GRUM 5 RS R 3 7 7] B3 U5 W 77 (61 #% GDGCRY), LA
WA LR Oy«
H¥%: GDGCR
Haptk: T GRUM B2 (A5 SRS %0 ool w8 BIAE Simg. SSimg
WA RSIERR
W RIERSIIE L,
1) initiate CR;
2) setL,=gandL,= ¢
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3) for each candidate s; do

4) ifsiglL, Asi¢L,do

5) calculate Sim(s;, R); IHEAT AR 45 UL B

6)  ifSim(si, R) >Simodo /45 LR iA B 5k

7 add sijto L,

8) else

9) add s; to L,

10) foreachs; € CR; A s; & L, do// 325 FR g H A e 5%
11) addsjtolL,

12)  endfor
13) endif
14)  endif
15)  endfor

16)  remain top k services in L, based on Sim(s;, R)/3& T HIALLEE T HER J- AR B 1T k A
17)  returnlL,

4. SEIS R 53R
4.1, SEEER

RNESUEAR LR B 77, Wit DU RS R S0 otk R . SEERIA R I 2 I OCHR[6], KA Gl-cat 1
R MG B EH RS, AR RS 400 4, FERIET 52 north [8] 71 WPS JIk %5 % H GeoServer &
L XSRS BENLRI A Ry, IZREE T EE 70%, WIHAAE (G EE 30%: [AI AR il 558Kk 15
Ao ZHWE RN G733k 7 HT CSW I 4 2516 /7% (Original Query Method, OQM)LL & Ranking
SVM [6]#1 LanbdaMART [6]. LL#dEFR 3 4> 134 58 B[R] (Average Completion Time, ACT). ~F-¥JH5 &
¥J{H (Mean Average Precision, MAP) R4 4703 3 {6 (Normalized Discounted Cumulative Gain, NDCG),
Ja P K HISCRR 6] 1 E S, BARGn T

ZL'{, 4
MAP = AP (7,1) = —— 9 | ()
’ m
Forp m o2 AR B W AL T T IRSS R, my e de 5 A WA SR IR
1 & .
NDCG _Z—kge(l,”1(j)jn(1) (®)

G(¢)=2 -1
n(j)=1log, (j+1)
4.2. GRS HT

Bl 2 BoR 1 IXDURRTVE BTSSR FEE TR R AT LU O, INEIRTBAE i, GDGCR. Ranking SVM A1
LanbdaMART ¥] MAP {E#HH 2.5 T OQM, i BHIX = Fh 75 i Aar 22 14 i 55 #15 IR 4517 SR A % e R AH G B2
X%, LanbdaMART #J MAP 4 0.486, Ranking SVM ] MAP Jjy 0.459, A CH#EH!f GDGCR J5i%
MAP {8} 0.479, f7fE% .
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NDCG #&#r o] DA 23X J LR S S HEFE A HE 7 AH DGR FE s i) 25 (B IR 45 (1 Re 71 AN 3 W LU H
OQM [ NDCG #FEFrIH £ & X P F o5 4 v 5% 55 1) ; Ranking SVM R LU T OQM {EAS K %A #h#i# ; GDGCR
TEHET 1 1) NDCG fi #5111 LanbdaMART , 78 HARHE 7 A7 B BE K T~ LanbdaMART , 13 # A R LA 4

PE5E I ] ACT SR ELAS ST BT RCR . 18 4 (45 1R W], OQM HIPAT R H 2 iX MY # e i
(1, XAt LG T CSW B I A7 VA A AR, DR T IR 51 SR A BB T SR A 2R . WA
R R R 45 5, GDGCR. Ranking SVM 1 LanbdaMART F#$hAT I 6] # Rl 48 b, M o a] DL
GDGCR AT F X =& =1, Ranking SVM X2, LanbdaMART [RCR 1.
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Figure 2. Comparison of MAP
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Figure 3. Comparison of NDCG
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Figure 4. Comparison of ACT
[ 4. ACT L4 RE

AU EEAN B R T ULE H, ASSCHR 1 GDGCR 572 B % 52 B 25 K1 X kG FE B AP35 47
E, HFAERRRPITRECE, I 7 REFMEIRIERE, REA RURRAAAER I, B3] T B
Bt Hiw.

5. B4

N S B TR R T AR AR, BOE B A (A R 55 KB AE R, SRTTRBLIRCR, AR T —
AT (0 PR ) R 95 BT ik e B SESRH TR R P SRR ST — AR GRUM SR AL iR 95 Hds, FLk
BT AAEAES RS IRIER R, e veit TR VLRSS M ik . SEIR S5 RRW, AR ITT
IRREA AR B A (R R 55 A BV RE . HUBCH e i B AT R AR B IR, RIS T R 4F
LB o

B W
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