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Fig.1 The technique flowchart
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Tab.1 The sample vocabulary of geographical information features
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Tab.2 Samples of syntactic rules for description of change attributes of geographical features
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Fig.3 The interface of geographic information change detection system based on web pages
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Tab.3 The retrieval expressions for related web pages
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Tab.4 The performance of web obtaining and text parsing
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Tab.5 The accuracy of change information extraction of
geographic features

RIgRA SRH AR AR ] ARl AR AR I

EMRR 8% 100% 83% 100% 73%

BAERR 78% 90% 71% 68% 70%

SICIG R I, b B L A EORN S R AR S AR il Y
&k LA AT R VR M S AR R AE 80% LA |, L
i EC I 2 A2 AR b TS DG ] (1 T, e A
AN LR L el S e S S T N I = N =12 5
- H BIURH N 1 A8 Ak 2R AR B 2 T A8 Ak N ) RAR £k
b A4 TR e AT IA B — 52 I IE A R R e A7
“GEH 7R SR KTz, B i iE X
AN P s S A JE PR IUR DG T R S0 X
(RROBIPE , ORI A A, ke 12 rp A
IR PE“30m”, SERF b I TR 1) o5 5 1, Ik
5 2 5 155 (52~60m) o £ LTIk, R4
R 2 T R T X 4% SO o S SR IR A7 AR A
S8R FRIASER P RS A e Pk S 9 L S0 U A A T 1
AP ARG, T — P 5e. Hoh, MR
U R 4, AR AR A B R OGRS,
I T M P AT A TR DE L o A S S50 3% FH e it
17 1: 100 Jy b 44 o 4fs , B — Sl A F5 ID b 44
PN IR T D A B ARG B . fEsE
B I8 FH v, s 42 1] T AR A L A R T X R R
JE AT



632 B =N I S W e O 2013 4
Fo HIBEZRTLIEDHMEURS
Tab.6 Samples of change information extraction of geographic features
FEBI1 P9 A T L 7 T R0 TIT 5300 4 P X P i A VT e — R 5 ) 8 s T A B - -
7T TR 5 40 5 TR 1 R AR e SR AR AR A1« AR B S50 2 B2 2t e P 240 30m T 1 B, 1
PEAK 2548me. Fl A IR 6 4T 28 56 52~60m, 38 i 2H A Al B 2 A B - -
A S Hh P 3 A I Fif 1) Hh 44 Ja T
X MR A K
. e A s R R
B REPS! IR e FUTE A I ] AL H Ak e M
i i 20124F 11 H R 5 % 30m
FE1 2 W TS A A PIIEAEACNG 2 B, B TR R 4 TR A AR WU T (B 85 5K, R N VIR, K HELGHT, J8 2508, 1
T R O 20K 700m PO I 18m K IR IMTIE, IF— 28 gL -+« -+ B B K Bk IK 7K ik - 18m LA L,
TN LT S e e
A MR B et ) 4 J 1
G iiN>a 4 a2 H8H BEH ~18m
BAAE B TR AT FRTG A ] JCAC it 44 Ak
ek Hili v 201342 H8 H M -18m
5 %i/b\ B 78 SR AR [7].90 25 2441,2010,39(1):7-10.

AR SCERIT T T8I ) ) T SCAS e B R AR
A BAT I T35, BE R TN R R 4, AT T
SCICISE M HT . S EEIE Y TR e 3 AN T
T (1) 58 3 W44 I8 LU HTML i A HoA, 445
T IR SCAAE BB —ANE 1 &8 15 ()
56 3 KR DA iy b 22 22700 (ARG DU ) ME RS 1, O
WAEAR A B0 Sk 5 (GO In 5 LA K s 95t 1
X422 11, 40 25 b B RN G 1%, TR — BN
56 5 I BB RS TR, 0 AL M BE R
S5 T RN I BB T oK

S XL

[1] B A e A5 0 B 5l B [J] kA5 R RH272,2002,4(3):
64-67.

[2] Chen J, Zhao R L ,Wang D H. Dynatmic updating system
for national fundamental GIS: Concepts and research agen-
da[J]. Geomatics World, 2007,5(5):4-9.

[3] Heipke C. Updating geospatial databases from images[C].
/I Li Z L, Chen J, Baltsavias E (Eds.). Advances in Photo-
grammetry, Remote Sensing and Spatial Information Sci-
ences:2008 ISPRS Congress Book, Boca Raton: CRC
Press, 2008,355-362.

[4] Badard T. Towards a generic updating tool for geographic
databases[C]. Proceedings of GIS/LIS'98 Annual Exposi-
tion and Conference. USA, 1998,352-363.

[5] BRZE, A 6, P BEES . [ 5% 1:50000 $40s e 58 1A% B 1A

[6] 415 3L T PDA (1) 1: 10000 H A5 )3 JF 18] 55 AR 225 1]
W28 IR,2010(7):59-61.

(7] ZR0K, B 0 30k R L RO B4 B e e 418
[ RHE B 5 227 77,2010,195(7):83-85.

[8] L. I HR 1 ¥k 4 [ b 3 5] 1% 3% £ [J].3S News Weekly,
2013(5):30-33.

[9] Palkowsky B, MetaCarta 1. A new approach to information
discovery——Geography really does matter[C]. Proceed-
ings of the SPE Annual Technical Conference and Exhibi-
tion, 2005.

[10] Ai T. Constraints of progressive transmission of spatial da-
ta on the web[J]. Geo-spatial Information Science, 2010,
13(2):85-92.

(1] 2 AN A 2% A B A7 A8 11 LK il LT, B A5 08 2 k7,
2003(2):48-49.

[12] 0 I 0. 199 2% Hc s P9 25 0 W F 98 0], B 40 22 )T 92,2005
(5):35-39.

[13]WuML,LiWIJL, LuQ, et al. CTEMP: A Chinese tem-
poral parser for extracting and normalizing temporal in-
formation[C]. Natural Language Processing—IJCNLP
2005, Second International Joint Conference, Korea,
2005:694-706.

(147 /B8 [ 552 o SO [ T8 ) o 1) I ) e R3O V50T 93 [D].
KLY R 2#,2006.

[15] d2 )7, oy it B T S PR LI AR 1 1) 52 2% I ) £ 6 il
S [I] BUAR AR H R, 2011(10):29-33.

[16] AR IR AR FE T2 AFBENLI A S 1 I o) ik 2K
BUMI]. R SCAEZE,2012(1):1-8.



534 B A T 1R Y SCAS ) P AR A AR 633

[17] i 9 ek, 5K A1 R, 55 28 T )2 B B S 2R m R A (g o
S i 4 SRR [T]. 3845 2441,2006,27(2):87-94.

(18] BR iy, TR, TR W5 B T 8 KR R U A 44 3t 44 TR 7 v
T[T /N R ML R 58,2006,27(9):1761-1764.
[19] 7K 25 0, 18] B 45 201 RK, A5 55 TR0 1 v STt bk 22 3% A

BT R [I] MBS R F241R,2010,12(2):9-16.

[20] 2= FN AL 38 48 S8, B2 S0, 46 CRF 55 R0 AR 25 & (1 vh 30 b
S VUNI]RE BE TR 2524 41,2012,52(2):285-289.

[21] 25 B A, B, A 42 SVM L5 R AR 45 4 1) vh ST 44
U [T 305 B 27 4],2006,20(5):27-51.

[22] Mark M D, Comas D, Egenhofer M J, et al. Evaluating
and refining computational models of spatial relations
through cross-linguistic human-subjects testing[C]. //
Frank A and Kuhn W (Eds.). Spatial Information Theory
- A Theoretical Basis for GIS, International Conference
COSIT, Semmering, Austria, Lecture Notesin Computer
Science. Berlin: Springer-Verlag,1995,553-568.

[23] Egenhofer M J. Locational SQL: Syntax extensions, sur-
veying engineering program[D]. Orono: University of
Maine,1987.

[24] Coyne B, Sproat R. WordsEye: An automatic text-
to-scene conversion system[C]. Proceedings of the 28th
Annual Conference on Computer Graphics and Interac-
tive Techniques, Los Angeles, CA, USA, New York,
2001:487-496.

[25] Le X Q, Yang C J, Yu W Y. Spatial concept extraction
based on spatial semantic role in natural language[J].
Geomatics and Information Science of Wuhan University,
2005,30(12):1100-1103.

[26] Zhang X Y, Lv G N. Natural-language spatial relations
and their applications in GIS[J]. Geo-information Sci-
ence, 2007,9(6):77-81.

[27] 2 /0 e, 5 57 9, TR A 4 T 4 i) O ARl (1) A A
3] [C]. Proceedings of 2010 International Conference
on Broadcast Technology and Multimedia Communica-
tion, 2010(4):355-357.

[28] 4 ST ) v ST SCAS R 23 ) 7 467 9% R it U7 90T 5
[D]. 5L R AUIE K 2,2010.

[29] = 3CA). IERDL—3&J- 5G] 4K ) 15 Rl IR S 1Y
RN IA T 5 (9] 445 11,2009,10(8):67-69.

[30] Ravi S, Pasca M. Using structured text for large-scale at-
tribute extraction[C]. Proceedings of the 17th ACM Con-
ference on Information and Knowledge Management,
ACM, 2008:1183-1192.

[31] Soderland S. Learning information extraction rules for
semi-structured and free text[J]. Machine Learning, 1999,
34(1-3):233-272.

[32] X8R &, vy S S e by 3 S Jeg A S e T VR A 5
[D].Fd 5¢: f aUIE K 2%,2010.

[33] KA 4 THI 1) 45 52 T 1) 1) Web SCAIS 2 8 PEAR B2 4 )y
VA [D]. P i TR 7,2013.

[34] JEI 7 M8 275 ok i b BRAS JEL AR G B S0 75 s A 0],
H HE A3 A] 45 EL,2008,6(5):45-47.

[35] B SCHe, s M BE T 4 A G R (0 M A R AR A AL
RIS PLUR H,2010(4):1132-1134.

[36] IS A2 IR 55 T M B A R B0 B 78 S0 1) o) 24 vk
[ M H AR 45,2012(2):21-22.

[37] Metzger M J. Making sense of credibility on the Web:
Models for evaluating online information and recommen-
dations for future research[J]. Journal of the American So-
ciety for Information Science and Technology, 2007,58
(13):2078-2091.

[38] 2= AL, 5 4L A8, B S, 55 .CRF 5 IUAH 45 & (1 vh SO
SO [I]. R HE TR 544,2012,52(2):285-289.

Change Detection of Geographic Features Based on Web Pages
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Abstract: Geographic features change detection has became a vital component of the national geographical in-

formation 12th Five-Year-Plan and the national geographic general survey. In web pages, billions of geographic

feature changes were contained, especially in government official websites, news homepages, social portals and

etc. The web pages of these websites update frequently, which could provide the latest data for geographic infor-
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mation change detection. Considering the complex characteristics of the web geographic information description,
this paper did some valuable achievements. First of all, the geographic information knowledge base was estab-
lished by summarizing the geographic information words and phrases, which could give the great supports to
geographic information semantics change detection. Then, the web geographic information was obtained using
two kinds of web crawler technologies. Combining the Google Custom Search crawler and general topic crawler,
the web geographic information obtainment could be more complete in both scope and depth. Thirdly, the geo-
graphic information was parsed and extracted from the web text, which showed users the related features, place
names, times and attributes. Last but not least, the prototype system was finally developed and the results were
analyzed. The experiments indicated that the accuracy of related web pages obtainment and features change de-
tection were over 74% and 70% respectively. In addition, the results of geographic information change detection
highly relied on the integrity of knowledge base, which need to be completed further. Moreover, the uncertainty
and fuzziness of web geographic information also limited the change detection results. Therefore, the web page
based geographic information change detection could be a supplementary method of geographic information
change detection. Combining the traditional surveying detection and remote-sensing imagery detection methods,
it could solve the problems of continuous updating and timely updating of geographic information efficiently.

Key words: web text; geographic feature changes; information extraction; web crawler; text parsing
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