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Tab.5 Analysis of the clipping time (second)

ey Er Wy Tl BLIFT ArcGIS

MO BN PR CPIgRER AR
Mo 266514 34 3.1 22 38
% 2028804 34 66.2 57.6 90.3
1fi 38 904 1188 553.7 2347 170.8

W TE TS FEI I D« o5 2 BT T S8 FE U
D0.7s;5 26 B 2P S FE I 98 /D 24, 1ss 11 21 3
N2 372.9s. ZEFEIFATIHOLT : RUEIZETTF 3
FERT 980/ 1,655 28 (6] 2 T34 R T 2> 32.7s; THI L 2
FIKERS £ 53.9s50 A SCEE GO BT H R U A
JE 5 ArcGIS 10.0 3 BY R0 ZAH LEA S pd 2 B 55
VMG R s B A e R 22 R I T B B A D I, AN
K1 2 LR FR AT I I B BT RO B AR . XA TS AR

A — AN 2 CPU R .
4 iR

ARSCHE T PR ) B2 G Ok PR B
R W UL e R OIS (TR I 52 N2
T, K T ANE VS SRS s SR F T e s 1R DY SR
KT &R HFATHAR . KA AR A7 BUX &I K
H S AT D K P i A P 1025 T E
JUr R RO A A Rk 48 AT B IX K B AT I
e MR s R, AR Z 9 R A 8
#5305 ESRI 23 ) Y ArcGIS 10.0 B AT FEA KR 10 #;
BYRCR, Hor, S 2 46 I 2 1 R B 03 s vy, T
B ZIAR . Wik — 0 B CPU (5 %6, S JE 421
TAENZ . FEASCEERE b, i R A E =7 61 ek
H oA 2R G b TSI I R PO P2 R Y
IHRE, B 45 0 T K Ml 2% A 27 R e 10 8 HH 2%
e

%%Iﬁk:

[1] Weiler K, Atherton P. Hidden surface removal using poly-
gon area sorting[C]. The SIG GRAPH’ 77, New York,1977.

[2] Vatti B R.A generic solution to polygon clipping[J].Com-
munications of the ACM,1992,35(1):56-63.

[3] Greiner G, Hormann K. Efficient clipping of arbitrary poly-
gons[J]. ACM Transactions on Graphic,1998,17(2):71-83.

[4] Xie Z,Wei D Q,Wu L. Graph model of polygon clipping us-
ing simple vector data[J].ActaGeodaetica et Cartographica-
Sinica,2009,38(4): 369-374.

(51 5 T 98 1 i) KRS 22 1) it 1) = ) o B A U 5 4 52
IRD] AT [ b 5K 22,2011

(6] M 3R, P /NP Al — Tl T E5cdt DY OB 1) GIS 25 1)
AL SIELT] A L RS 1 HT,2003,39(13):58-61.

(7] T, 2, 1T 3o, 5% i MGt DU SR R 51 1R R
o AT SR ] EHUH ) Bt b BB 27,2004,16(4):
530-534.

[8] Wik 2, 15 2 %, i e, A PR R 48 1R (M. AL 3t
Fhof A, 1999.

[9] Theodoridis Y, Sellis T, Papadopolos A N, et al. Specifica-
tions for efficient indexing in spatiotemporal databases[C].
SSDBM’ 98, Capri, 1998.

[10] 4% % e 3~ ROB 1) 223 ) B0 28 5 | B R 9 5 SBR[ D].

JEI R 5T 27,2006,

TR, 204, A & 5,5 R GIS 2% [ HHhs i (W A 2R |

2k QR [J]. BGBUR 7 27 4 (f B R i0),2003,28(3):

306-310.

[11

—



43 TR 45« P o 4 O o b P e B o ST Bk s 537

[12] B4k 53, 1187 B, 4 06, %5 3 T DPS —Tree (128 51 5 1l 5K
WEATEFE[I]. P SR LRNE,2005,32(11):112-114.

[13] 2R DS, MR B0t 36 iy M A5 B R 48 M) i DL i UK 2
HRALE,2004,38-44.

[14] T4, 1o i, 25 2R Rt B AR 58 5 B FH 3131 ST LY.
FHWF,2005(11):141-142.

[15] VR RN 22 2 40 SR BB — O M) DL A PR K 2
H iR At,2000.

[16] http://www.gdal.org/

[17] http://trac.osgeo.org/geos/

(18] ZFRML AR 7 11, F242, %5 .GIS Bk 45 F & R R4k 54
ARSZHL[C].2011 4F SuperMap GIS A K416 3,2011.

[19] FLASA ARIBEE . 231 2ok S v 5 S0 P e 1 32 22
R[] FHL TAE,29(16):162-164.

(207 1) e . 255 T B0 4l P9 s ) A A B T OGO ARATT
FUID].Ab 5T E R e 5T A4 52,2005,

Clipping Computing Model for Vector Map at the Layers’ Level

WANG Qinggang'’, TIAN Shengjun’, FAN Xieyu' and YANG Yanqing'
(1. State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth, CAS, Beijing 100094, China;
2. Beijing Geobeans Information Technology Co. Ltd, Beijing 100101, China)

Abstract: Clipping function is one of the fundamental functions in Geographic Information System. The efficien-
cy of clipping function can greatly affect the overall performance of data processing in GIS application, especial-
ly when clipping large vector data. This paper proposes a new clipping computing model to effectively fulfill the
clipping function for different types of clipped layers according to their different attribute and geometry charac-
teristic, such as point, line, polygon, multi-point, multi-line, multi-polygon and so on. This clipping computing
model consists of the following three steps: first of all, using clip-layer’ s Minimum Bounding Rectangle to se-
lect features from clipped-layer, where the features must intersect with or within the clip-layer’ s Minimum
Bounding Rectangle; secondly, using Feature ID to build revised quad-tree index for the clip-layer features; last-
ly, using thread-pool to fulfill clip computing in parallel. A performance test was carried out using four different
vector data layers. The result shows that the performance of clipping function based on this clipping computing
model is as efficient as the one fulfilled in ESRI’ s ArcGIS 10.0. CPU-intensive is one drawback of the imple-

mentation of this model at its current form.
Key words: vector map; quad-tree index; layer clipping; computing model; thread-pool
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