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Abstract: In recent years, geospatial big data have attracted great attention from industry, academia,
research and government sectors, and even have triggered a lot of industry changes. Geospatial big data
for E-government provide new means for government information management and decision making. This
paper analyzes the concepts and characteristics of geospatial big data for E-government, mainly reviews
the key technologies in geospatial big data for E-government, including data integration, storage and
management, data mining and analysis, visualization, and decision support service technologies. Finally,
the bottleneck problems and technical challenges of geospatial big data for E-government are discussed.
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25 [B) £ 4 & A — A “ Conflation” iz -
Saalfeld #2 i, FH T2k 3% 3¢ B A H i £ sy n9 A 11
A P B A R R LA RS L BE R . Sk
(13— 14 48t 1 25 () BCHls mil 5 20 LA 3 & X3
R A [F] of L 1 ot 3R A B G R R ok 2, B b 2 A PR
ANTA) 23 [a) B30 (B) A9 7 B L3 SO R Fh P g, (A 4k
P ARG HE TR B D . SCHERL 15 42 i 25 1) £ 8
B TR AN TR BSCHE R] 1) ) 44 X 4 AT U R
AT ECE B JLAR] | MRS 4 . 1T B 55 b B S [R) KA
PR G 455 H B B W Re A0, 5 2L U o S i
R A — RS 2 RO S [ B A 50
TR A2 (R8O B G L SOAS R BLF S [ fF R 4%
B AR OGS RR T T SO H BK
RS ETARNGELRERS 2R EME
FOBE B A B JLART 24 TF 518 SCR 4 e R
W A B B A D . AT Bl A
Y RE AT P2 Y L R TR AR T ) 2%
B (AR R FEE T B E RS
RE AL 7 22 R el 1 45 T 3 1 b B 2 i) 5 e
U, 38 AT LU By BOR &R 1143 #3807 R 0] 4 J (k2
A2 T i T I ) 1R A A0 kAR L[] i T Il o K
1) K54l R ) 0 i e, A, SCER (26 14 4 2
TAR R T3 10k Rl A5 3 0 D) 5 A0 R Ml b 3O
S PR 22 U TE [ A e Al M B BCHE Y DT C
G SCHERC27 TR B AR5 5 Ak 38 T 5 A EcHi 42 4

FER S A 0 g A A A B LG
22 HBEMEBTEAHEFHESEERAR

BT 55 4t B4 2 () R B8 26 B 5T A% 4% G2 Y A it
A R T 28 J0 VA Wi A2 A2 A B0l 1 Ak R SR
N i 17 B4 18 KA A i 31 A1 RO P A A i 18 &
JE SR, 43 AT RN IF AT T B R AT LA Sy b 2 25 ()
B Ab P AL — SO A A Y i R T SR . YT,
AN BT T RN T AT 35 235 IR T 1 o b 39 25 () $5 4in
FA PR A7 i L A 9, O BOAR TR oK i R T
Hadoop A9 B %5 [8] % 2 B0 19 43 A X A7 fifg A
VAL SR T KR B SIS 1) A i N A
Xof T I 5 b 3 A ) SRR A7 A RN i A R
(U

R 2 U35 b $ 2 ) RBUHE 2 AR 45 # AL A
ShAR AL B A B R O 2 B AT 0 10 O R LA
I 1) A 800 L S SRR S AR A T Y RS Y
B B SR A B U7 ) B0HE . NoSQL I T #
R FRUASE 55 b B 2 (] JEHE 19 Fit 7T LUAR 25 5
T I ) B 28 T 3 S AR ) B A AN T
B 2 A, O 2 REAERL AT DR m 4 e, Jf B
AN 2352 5 =07 BOHE AR IV R 0 TR A 4 R T AL Y
M, HBase /& = K NoSQL %4 2 Z — ., HBase
& A B SCHRE 4 A0 At SRR I 5 A A0 B A7 it 1
g X B R, o Nt BAAERAT
MapReduce T15HE 48, K b0 3 A 52 0 1352 5 5008 |



%5 10 3

X 20, 25 < B 55 i B 2 1) R ESCHE F 50 o e £ 3 1681

o A8 B A it R A PR R A 5, B HBase SR H]
G Fis AT 19 91 /A7 B B, 9 (B T R 2 A7 il A
NULL M IC % , 1] LR R 8 A 25 |5 BRib
LLAL B 55 1 2 2 8] R BOHE 19 A7 il — it 45 5
A X E i & 5 (Hlive) | 40 i X 56 &R B 808 5
(PostgreSQL) \ 4 3K & 51 % DL K o3 A1 S0 5
4 (HDFS) 55 , 52 9B 55 45 14 1k $i 4l Fi Ik 25 4 1k
Bt IR A A R B S5 Hb B 2 R R
B 1) A i ) B, A% G2 1Y 1 AT TH B R0 A ) B
BN LA X B 55 B R 28 R 22 R 1 4 ) A
WAL B3 A, AT ek 22 SRR R AL Y
B, 55 T MapReduce HER BT IF 474k | i 2o =5
i) A5 3 5k 2 2 B R ) N b 2 A O TR A A
It B 55 b 8 A (] DR B B A iR o pr B T AR
#% . MapReduce M HIF i R 48 Hadoop H Hi
28712 W T B S R R A A R S [E] A
WA BT 52 B A 3 Hadoop F & . 3724 T
TerryFly & % . MIGIS & % . Meadow % 4t % —
Ep 71057 S| 0 N = < BTl (7 = N5 K )
o 25 AH 5C 1 A 9 1 A7 3T A A B A B T AR 22 iR
SRR GBI AR T TR 0 bR RO
$E6% D) 4% S0 00 A7 BT T DA 7 Ak 1 I 48 O Sl 1 4 7
AH G2 1) A 0 U AL B 5 7 DA v o A Y S
A1 T it A 208 240 o Ak sl A v A R 2
23 HEMIBTEHAHFEZES SR

B 55 b, B4 25 ) 54 47 9 5 20 B 2 s AR o
PRI R HRY VB A TR B SRR, D
R BE 1 i B B 55 R T s I e SR SR 4y A
FAREAEAZ 48 5 73 B B AR , DT it Y BB 55 b 3 28
(] A v AR IBOSE BORE R T B A (B R A5 L, 7T
DA SRy BT 8 10 4 L T o o 8 A Ak ) e SRR 55

B 55 b B 25 ) KB 42 98 5 00 B o8 Sl R
WL ARG E N g BRI | = s RS
8RB IR N TR B HLde 7] JIRE
(MPEE 2 TIE ES 0 T < k2 TIP3 TN 11
BE A% Sy 43 BT 45 B A0 7 IR 55 G 0 B e
FE48 23 B AH L, 1B 55 B 3 2 () R 0 T i O A
Be 5 R U B R ) 23 [ B G A< B 43 i B 09 B AZ
o ) L0 AT B 55 b B R GE i o B L 2 IR Rl
B I LH SUHLAL 25 8] 70 A 4% SRy o3 BT L JB K i 2 AR
SE T B b BRI AL [0 05 53 BT L Ak I 1) 4%l B4R B 42
P 3T A5 o OS5 M PR SE T M e SR A b
23 () H A | b 3 A A A BOHE A S 2 U B L R
FH 2 [6] 3 43 M SR S8 43 M L 0 245 43 A L QBB 40 A

T A5 A 5T Hadoop 1916 12t B Ak 1 47 R
AT DL B AC 38 2% | B 5 1 it L M B PR T A b
PR Y HACRD T ZUEAE BRE 1 4L 4L
¥4 23 18] 43 A A% J&y 43 B 1 5 A of S 433 1 L4y
AT R bt 3 G A R S BRI o 2 ZUPLA A B 5 S [
F LA TR 5 1 2 (R SR AT i
Z SR AL G O 1k 43 BT 4 LB A A3 8] 43 A A
JRATT B R st A Al e e P Y i B i A TET S 4 A
A DU RO Jm 35 B 2 AR SRR b i T 43 AT S5
Wi st 22 37 A 0 T A B R AR S BOURE AR JC BT AT
DU SR A B 8T 7 Ji 1) 2 o TR 3% 4% o s 5 4
SHRHE R, =K el E R
AL VR I 2% 1 P B A2 4 1T LA S 442 B A
32 I 28 FhAL 2 Ak A v 28 B A S B X
B 25 R R O BURF 4 BT D SR B AL T S,
24 HEMBTEABBEATALEAR

KB P AL B AR 1E 7% 25 B KA A Y
TR AR 43 BT S R RI TG SR AR AR B i K
SR AMLEE B AF G NN R 1 4387 o B BT
SRS 7 N =R RN ST i W . N2 T
ot BCSS Hl BE 2S (] R O 1 R AR T LA B
JEF R 1T AN B2 | T M R s A5 G i Y B I
55 I, Ry T PR A T AR A BIR 5 .

B 25 b, FHL 25 ) R 508 1) v AR A BT B T
B 55 Hb R DX SR 8 1T 43 B mT AR AL L B0 55 43 (R A R
F o B nT Ak 28 )4 B OGB4 A il AR S L Bl
I F 22 W MK GE 1 b B T Ak L B — 20
B 1 AR AL 43 B T B 2 2 2 RO Y 055
2GR AE PUA% N BB BT AR T AR R E X
PN T JR 25 A M I 55 B4 4 ) o A Lk R SG B 43
BT S 76 BOURF X IR | 28 & = 1 1o v T b st s 3
DRI SR L 5 T 5w ) S0 Bk 1 Bk
J AT AL R T k-means 401 4 58 26 16 AT AR
AT DUA 55 ik I8 551X 3 31 L P 500 A K A
it 1 TR AE 1 25 RS B . A, B
PONEE - BL Ry 15 NG & L R D SN R R S
55 1l VL o] P 2 AH 5 A 38 o ) 5 4 A R RAE G A
S ST TR R AE  XoF i s A G A R A AR Xl
PR 3Tk 2s 5r O R B 1 = 4k
FORE 23 RS £ i B0 i ok L R DG R © 0 A T 4k
728 38 P 8 XCECHE | B B 55 nT Ak g b
et Sy — 7 T E BURM A AR A TR 3
T SCA TR 4 BT L R AT AR A B A
o, SCA R A Ak 8 G 425 4 SO R 2 S i 3



1682 October 2017 Vol.46 No.10 AGCS

http: / xb.sinomaps.com

R BB | 2 25 A R SR U SCRRAE, 7T LA
HEAT T A e 7R 80 Bk T R AR A G 2
S € TN R B WASINCE 3 SR AR}
e 2 RO 2 B AT T RIS .
25 BEMEBTEAHFERREZIFRESEAR

B 55 b, B4 25 ) RHCHR B9 B ¢ H Y2 BUR
PHBE AP 3G S IR 55 T T XS T ) e 2 ) K
B OB AR T I Ae] Sy BURF AR T SR A 2%
MR R SEELE RE AL IR 55 . B BEAG R AN E Bl %
FORTE LS5 255 D R b die O T B, A U2 B 55 H B
23 [1) R B 40 e 5 S MR 55 F 5 sl i) 44 7T LA
T B T AR DU & ) B0 45 Bk S (R
BOIFHETE 25 BUN R T IR 5 B S0 TR

B 55 b 3 25 B R AE O R B R SRR B &
I 5515 5L B 5 A Atk B S Bl 55 48— A 41
I/ AN D RS E i I T N g 7 PP
S5 A5 BB L ROl | b 1A L A BEAT AP Y
BRIFFIREMCFE RN, Hh A
TSI A DL K A i RG] . UCAIR
(user-centered adaptive information retrieval) fE
R BERE v AR G R PR PR HE 8 R 4t S
BB R AT DU B RE & P i IR AT B U P %
M4 . L PSSR T DL B e R A7 2 2 VR R
SCHRL65 ]38 1 4 20 B H 3530 1153 P A
X AT A AR B E 38 ok A IR R e A T
BRI TP R A AN R AR, T A6 P R
FISCAFE B . SCHRL66 T4 1 WS HT P A i 31 25 1)
TR Z B PE A T P R 80 S S P R R AR 45
AR P 28R, SCHRC67 I T P A i) 2 18130
g T AT R AR SR B T A A R R
JE 23 3 LDA A58 A P 45 8D 1) I 125 LSBT
9 P i) B R O7 i . SCERC68 192 Hh 1 LA
PR S () S Sy 207 A PR BIK 5l B b 3 0 AR G
M5B A Sk R 07k, SCHRL69 J BT X i & 1Y 3¢
AR A Z RS BURR R R GRS
THRET BB ] MBS BSKR DT . SCERC70 A
I Wikipedia 9 3CE FIZE 5 45 58 2 P B0 £ 16
EEL TR AR,

I 55 b, B 25 () DR B4 1) = 3l 4 2K IR 55 2 AR 4l
FH P8 2% 8 O 5 2R A7 1 0 1 B 5515 B . R
B QB 5515 B BT R AR B (H 2 S P
S 1Y Py S s AR AR A i i, O S BE 2R A
BN A YA e T oK HLBUR AR T — i o 22
B Z R fE BT XX T E SR R G

AR R R R R T S R By
by 3 25 (8] EHE 1Y 3 Bl 2% A 55 T DUAE ST O
FTEHERE R G SR B AL B m i T N A5 1Y
HEAE S D[R] O DR A A RS IR B
DL e S A Sfe A it At A8 D) 265 RN A i TR 45 17 & R 1) ik
Tt AE N 2 10 i E 0 L O Y AR R AR
BT A IHER SR A S A A T S
2] AR AL E 3 T5 N A R R TR R A
A Personal Web Watcher. CiteSeer 25 ; 5 [] 1t 1€
et S S T P 09 by sl I AR R i AT 4
15 LRA FIUBLAS 2 > R ge it 0y Jr ik A7 2 2 il
W, A B JRSAE A VAR TR SUREAY  SCHR LI VR
2 TR T A A M I HE ARk B
A 95 T A R 58 R 4 4 o O I T R
fifk 004k S 00 2% 7 B kL X 2 B 1 T LA Rk
1ot 8] 3 38 5502 60 B0 HE W s e s 3 )
RO R M I R AR R R P e 4
2 Iy sl 53 L SCH A i 4, O P 3R BEAS PR AR Y
DR A HEFE IR 55 o AT A R B U 47 HE AL A
2] U I O Bl R 8 0 BB ) 2 R
A7 I B s K Z Rl UM 8K B ik 2% R 13
W2 D B P R 0 6B AT R A R S8 48 4
BB RE B R SR N 2SR PR IR R RS
X BEAE T L AT PR G LS5 M B s (] R b
A LAHS By O H T SE  HE EAE E REIR Y F Bk
R 55, B2 T+ e 55 A A e

3 Wos MBI ) B i s rR AL B Pk

BT AN Sy v, B 55 A J 1 4 2 45, A
A B A HE A o TR %0 A2 T L 24 U B [ A
VAP &g SV P RO PR -0y A Y € AN
EEVE S R R IR € TR TSy W
P2 THEURM A BLRE ) BB E AR . 1 [ S BOR 19 HE )
L BUR LTS5 s L ORBUOE R & 2 40 i
ST AHAR FE BT R ol i R Al 2 FRAE R IR B HOR
5 Ak BRT5 3 A BE e A M X I 55 il B s [ R K
PE £ AT A A B 5 T I SR 0 1] o 25 i) 7 6 Bk
KMo LA A S RE R I T R A 20K . 4
THT 1] PR 5 I 55 1) 1B 55 1t 340 2 ] KBS A ke i 1 4L
SERCE 18

(D B 555 AR S A 0F T I 2 05
B RER A . o — Kl IR T Ok B LU A2
IO X AR 22 BUR U H £ 52 2% ) A9 75 5K L 76 807
AL BUR IR B SCHEAE T8 5 2 B IR i 2 3t



%5 10 3

X 20, 25 < B 55 i B 2 1) R ESCHE F 50 o e £ 3 1683

R, BUA B B B S Tk RARTE—E
FEBE R T BUo5 {5 R INSL A7 il A BB B AR DL
EAR SR T W 25 B 55 b 55 IR S e A A AR F R I 2
AR BT URR B 2R A A Bk A B R AR
FEAERD B S T SCHRRAIE L Bk = A7 25000 S 1B AL ) 45
IS )AL, 5 AT 5T T L2 TR B 55 a2 R K
SRUR AL, 3 7 B 55 75 5K 5 OS5 i B 2 (8] KB
ARG —Fili TR R R S IR 29 TR, L R S Bk
1 I 55 s B2 i) R S8 80 o ESRORS IO B BE R S 07
5 B R BUR F ORI B R B B R 5
WER I, A 78 R AR BOHE i AR g S
55 A% e A7 R B A S T UL AN [+) % S A T ik 2R
A IR A AN TR B E A [ 48 52 09 15 8 AT DL 5 A
MBS E 2B EEME . A EBUT A
AT RLAE SR B Js R Aol A 2 4 214 T LU
Z53E B i h 2. REEEF 5 0 85
TS0 SRR T A L B 9 U9 B R0
I BB L A T A — T 8 R T
L T P AS [ E 1T AT LA R K o 5 b
AN TRV 55 JE o T J B Aol AR 23 21 23 mT IR
B R IO P9 325 R 0 R AR IO A% B0 B 551 B

(2) Z 88 hoD U — IR Al A B, A
B BRI T3 HOR 5RO fiff e 55 b B 25
V1) DA AR o 288 PR S IS ) A R A AR AL T A
L 0 S B o L TS5 b B 4 ) R B R 2R L)
A& R RE A I o A A T 2 s
R PR T 22 A T RO — MR A A R i R
i 2 ) R AR A 2 A RO ) — R TR A5 A7 52
AP B PR 39 < A 3 B Bl O R )AL,
55 b B 25 8] B8 I [ A7 A B0 o AR R
SNk I S IR AR PR AR R AR L 75 BT HON R Ak
P9 T 1) 8 55 4t 380 2 ] K 3 ) e P B s ) 5 96 A
R LA B AT R RIS 1 o B 2 i) i o
AR A (ELAY IR L 250 22 A% A1 5 T A7 A B g
JEE B4 R PR A A 1 L SR S R B 5T DL R B A Y
3 SR R A A S B R R SRR
BB 3 A 42 A A AT AR R S A 2 AL — R R A
filf 55 B

(3 THT [ia) B R 5 1) 3 55 s Pt 2 (i) O i ¢
ST . ST M B 2 [) DR KA S B H R )
R JE B o U R DR B e, 5 2 I 5 TR i) 5
PRt A B I 18] 77 51 3 A 55 2 ) 50 B 32 B3R
PR ELIR ) B A IS 2 4 B T AT
Sr AT ML BT R T B IR 55 S IR A T ik . ROk

TET ) B 55 4t B 25 8] SR 53 A TR JEE S0 T T 7R A
I RO BOR B R R S B T S A 1 ) Bl T
FE AL FIR AL A RE B TR BE 23 B I S K 4
S5 A B AR G h LR 8 B 32 2 )R i U
U PR 2 () DR SR O 2 BT RE AL A | oh B SR S 1)
JRIAFU RIS R by [] 9K 3 % 2% | el S AL R O3 A 1)
TR B R E PR SR 7 5 A | ok S LA R
JH 1) BT ] ) 22 08k 25 18] D 558 23 M o 1 e %

(4) B3 i B2 ] R 808 B RE AL | & s L iR
G5 A TR T RN . 7R 2 A A5 1F T L B
5 3 T 2 ) R LA 30 AR A BN L B g5
b TR Ji) R 1)l 55 1) B R A R L R
P B SPE AR AR 55 L 8 3 Sl 18 A5 RE AL AN
E AL r B S L AT OG0 52 B 5 T IR
RS SRR S Bt I A T 1) BR B[R] 2R 5
RS 1 B ) 102 P 618 e B 2 ) RS 40 BT Ml 55
PFF- 65 DUGH B AT B 22 B 5 O H Y IR 41X 5 i
PR P 2 B R AR IR 5 R AR R
O 2z 4 5 0T MR B A A R 5 Al 4 A T
5L N e AL AN 32 S AR AE B 55 L R B
RBCEANAE AT LA B B BOUR IR 55 24 BR 32
P AR B AR

4 & ik

F [ v, 7 B 55 b 3T R IR 55 14 B 4K - E Ak
TR EMITI R B, 75 itk — 03 R R AL, A FF
RER WY A AR 22, R W5 3 52 B 1
HRBE G R A R R EE, Y57, KEdE . =
T B HOR 5 M HE 2 55 B9 Rl& 25 i I
551 & J ok TR LI FIPk AL . A SO TR AR
e 7E B 55 Hb 3 2 8] R e O T W 9T A B R
T b B S TR RS Y PN TR AR R R B 5% b
PR (AR B 8 G BUR A S 1248 5
BT LA e 1R 58 S 4 ik 55 95 K i 3O ] A L DG B R |
RIEGHETTHAE T o Hr fJE 8, JF 46 1 BUSF
iy 3 25 [E] KA R G A 5 s S8 B B A
B A28 5 o D3R S AR IR 55 S5 A A Y ) R K
R A LU HE 3l B 2 TR KB BOR 7E HL T
B 555 B R IR N

it P B4 F AR IRE T GIS TR
SERAARAR EFANFRR AL P EF L X F
AEEMNAFRANAMFELEFHARIRHETE
TS BE L, A e — FF B



1684

October 2017 Vol.46 No.10 AGCS

http: / xb.sinomaps.com

%25 3CHiK :

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

(12]

DOCTOROW C. Big Data: Welcome to the Petacentre[ ] ].
Nature, 2008, 455(7209) . 16-21.

REICHMAN O J., JONES M B, SCHILDHAUER M P.
Challenges and Opportunities of Open Data in Ecology[]].
Science, 2011, 331(6018): 703-705.

ZHENG Yu, CAPRA L, WOLFSON O, et al. Urban
Computing: Concepts, Methodologies, and Applications[ ] ].
ACM Transactions on Intelligent Systems and Technology
(TIST), 2014, 5(3). 38.

ZHENG Yu. Trajectory Data Mining: An Overview[ J].
ACM Transactions on Intelligent Systems and Technology
(TIST), 2015, 6(3): 29.

ZHENG Yu. Methodologies for Cross-domain Data
Fusion: An Overview [ J ]. IEEE Transactions on Big
Data, 2015, 1(1): 16-34.

XN2E -, X4, FoE. HET O AR U A B T S5 S ) fE R
W45 (1], M2, 2006, 35(4) . 299-302.

LIU Jiping, LIU Zhao, WANG Liang. Research on the
Spatial Information Service for E-government Based on
Function Collaboration [ J]. Acta Geodaetica et
Cartographica Sinica, 2006, 35(4): 299-302.

XN2EF-, skARTE . Esn, S5, T R B 09 A E]E B PR
MM B S LT ] W B, 2014, 39(5): 8-
12, 17.

LIU Jiping, ZHANG Fuhao, WANG Liang, et al.
Research and Prospect on Spatial Decision Support Service
Based on Big Data[ J], Science of Surveying and Mapping,
2014, 39(5): 8-12, 17.

LIU J P, XU S H, ZHANG F H, et al. Research and
Implementation of Government Geographic Information
Service Platform [ J ]. Journal of Earth Science and
Engineering, 2011, 1(2). 48-54.

X, skAETE . B, . BB b RS SR &5 M.
deat . W2 Ak, 2014,

LIU Jiping, ZHANG Fuhao, WANG Liang, et al.
Geographic Information Service for E-government [ M J.
Beijing: Surveying and Mapping Press, 2014,

M. 22 RO 5% ik b 1] 25 ) A DG E 7 32k B HG 7 T 2
[D]. Kib. hrgke, 2011

ZHAO Binbin. A Study on Multi-scale Vector Map Objects
Matching Method and Its Application [ D]. Changsha:
Central South University, 2011.

TR AR, ZURIE B W 5 20 A — B S D] R
B BDUREE, 2015,

ZHANG Yunfei. Methods for Congruent Conflation of
Multi-source Road Networks and POIs [ D]. Wuhan:
Wuhan University, 2015.

SAALFELD A. Conflation Automated Map Compilation[ ] ].
International Journal of Geographical Information Systems,

1988, 2(3): 217-228.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

MICHALOWSKI M, AMBITE J L, THAKKAR S, et al.
Retrieving and Semantically Integrating Heterogeneous
Data from the Web[J]. IEEE Intelligent Systems, 2004,
19(3) . 72-79.

LONGLEY P A, GOODCHILD M F, MAGUIRE D], et al.
Geographic Information Systems and Science[ M]. 2nd ed.
[S.I.]: John Wiley &. Sons, 2005.

CASADO M L. Some Basic Mathematical Constraints for
the Geometric Conflation Problem[ C] // Proceedings of the
7th International Symposium on Spatial Accuracy Assessment
in Natural Resources and Environmental Sciences. Lisboa:
Instituto Geografico Portugués, 2006 264-274.
HEARST M A, LEVY A Y., KNOBLOCK C, et al.
Information Integration[ J]. IEEE Intelligent Systems and
Their Applications, 1998, 13(5): 12-24.

MAY W, LAUSEN G. A Uniform Framework for
Integration of Information from the Web[ J]. Information
Systems, 2004, 29(1): 59-91.

SESTER M, VON GOSSELN G, KIELER B. Identification
and Adjustment of Corresponding Objects in Data sets of
Different Origin[ C] // Proceedings of the 10th AGILE
International Conference on Geographic Information
Science. Denmark: Aalborg University, 2007.

DALYOT S, DAHINDEN T, SCHULZE M J, et al.
Integrating Network Structures of Different Geometric
Representations[ ] |. Survey Review, 2013, 45 (333):
428-440.

W, EARfe. BIRF. . EZK 1 50 000 £ B R T
i BB IR SRR QUHT [T, W24, 2010, 39(1):
7-10.

CHEN Jun, WANG Donghua, SHANG Yaoling, et al.
Master Design and Technical Development for National
1: 50000 Topographic Data-Base Updating Engineering
in China[ ] ]. Acta Geodaetica et Cartographica Sinica,
2010, 39(1): 7-10.

DOERR M, HUNTER J. LAGOZE C. Towards A Core
Ontology for Information Integration [ J]. Journal of
Digital Information, 2003, 4(1).

BUTENUTH M, GOSSELN G V., TIEDGE M, et al.
Integration of Heterogeneous Geospatial Data in a Federated
Database[ ] ]. ISPRS Journal of Photogrammetry and
Remote Sensing, 2007, 62(5): 328-346.

B TR SO Y B R B A 3 N O B 2H 2T
[T]. %248, 2016, 45(10): 1260. DOI: 10.11947/j.
AGCS.2016.20160327.

XIE Xiao. A Semantics-aware Self-adaptive Associated
Organization Method of GeoVideo Big Data [J]. Acta
Geodaetica et Cartographica Sinica, 2016, 45(10): 1260.
DOI: 10.11947/j.AGCS.2016.20160327.

RS, B, R, L R TE A GPS Bk K B
FILIE B 38 26 77 & [0, W22 22 4. 2016, 45(12): 1455-
1463. DOT: 10.11947/j.AGCS.2016.20160117.



#5010

# X 20, 25 < B 55 i B 2 1) R ESCHE F 50 o e £ 3

1685

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

TANG Luliang, YANG Xue, NIU Le, et al. An Adaptive
Filtering Method Based on Crowdsourced Big Trace Data
[J]. Acta Geodaetica et Cartographica Sinica, 2016, 45(12) .
1455-1463. DOI: 10.11947/3.AGCS.2016.20160117.
ZHENG Yu, XIE Xing, MA Weiying. GeoLife: A Collab-
orative Social Networking Service among User, Location
and Trajectory[]]. Bulletin of the IEEE Computer Society
Technical Committee on Data Engineering, 2010, 33(2):
32-39.

DU Heshan, ANAND S, ALECHINA N, et al. Geospatial
Information Integration for Authoritative and Crowd
Sourced Road Vector Data [ J]. Transactions in GIS,
2012, 16(4): 455-476.

LI Jun, QIN Qiming, HAN Jiawei, et al. Mining Trajectory
Data and Geotagged Data in Social Media for Road Map
Inference[ ]J]. Transactions in GIS, 2015, 19(1); 1-18.
JLEK, W, e, 3T HBase B 2% 552 i) S8 43 1 20
FAEDFELT ] ML S A5 Rk, 2012, 28(5): 39-42.
FAN Jianyong, LONG Ming, XIONG Wei. Research of
Vector Spatial Data Distributed Storage Based on HBase
[J]. Geography and Geo-Information Science, 2012, 28
(5): 39-42.

WANG Yonggang, WANG Sheng. Research and Implementa-
tion on Spatial Data Storage and Operation Based on
Hadoop Platform [ C] // Proceedings of the 2nd IITA
International Conference on Geoscience and Remote Sensing.
Qingdao: IEEE, 2010 275-278.

GUNARATHNE T, WU T L. QIU J, et al. MapReduce
in the Clouds for Science[ CJ // Proceedings of the 2nd
International Conference on Cloud Computing Technology
and Science. Indianapolis: IEEE, 2010: 565-572.

DUTTA H, KAMIL A, POOLEERY M, et al. Distributed
Storage of Large-scale Multidimensional Electroencephalo-
gram Data Using Hadoop and HBase[ M] // FIORE S,
ALOISIO G. Grid and Cloud Database Management.
Berlin Heidelberg: Springer, 2011: 331-347.

T I HT HBase B9 %S 8] B85 43 1 50 A7 i FOFA47 4 10 55
EWFSELD]. B At m Al R, 2014,

DING Chen. Research on Distributed Storage and Parallel
Query Algorithm of Spatial Data in HBase[ ]J]. Nanjing:
Nanjing Normal University, 2014.

THUSOO A, SARMA J S, JAIN N, et al. Hive: A

Warehousing Solution over a Map-reduce Framework[ ] ].

Proceedings of the VLDB Endowment, 2009, 2 (2):
1626-1629.
HAN Bo., ZHANG Yanxia, ZHONG Shoubo, et al.

Astronomical Data Fusion Tool Based on PostgreSQL[]].
Research in Astronomy and Astrophysics, 2016, 16
(11): 178.

JAYALAKSHMI T S, CHETHANA C. A Semantic

Search Engine for Indexing and Retrieval of Relevant Text

Documents[ J]. International Journal of Advance Research

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

in Computer Science and Management Studies, 2016, 4
(5): 7-11.

E, Eozs, WK, 55 20 REEE . PR IR S R
BT AL, 2011, 34(10) ; 1741-1752.

WANG Shan, WANG Huiju, QIN Xiongpai, et al. Archi-
tecting Big Data: Challenges, Studies and Forecasts[]].
Chinese Journal of Computers, 2011, 34(10): 1741-1752.
TerraFly[EB/OL]. http: / www. TerraFly. FIU.edu.

AJT A, WANG Fusheng. High Performance Spatial Query
Processing for Large Scale Scientific Data[ C] // Proceedings
of the on SIGMOD/PODS 2012 PhD Symposium. Scottsdale,
Arizona, USA: ACM, 2012. 9-14.

kA, SR, X, % T MapReduce 52345 [H]
A RIDFFEL]]. W EARIR, 2010, 20(7) . 719-726.
ZHANG Shubin, HAN Jizhong, LIU Zhiyong, et al.
Research on Implementing Spatial Queries Based on Map
Reduce[ J]. Chinese High Technology Letters, 2010, 20
(7). 719-726.

TAO Yufei, SHENG Cheng, PEI Jian. On K-skip Shortest
Paths[ C] // Proceedings of the 2011 ACM SIGMOD
International Conference on Management of Data. Athens,
Greece: ACM, 2011 421-432.

TAO Yufei, HU Xiaocheng, CHOI D W, et al. Approximate
MaxRS in Spatial Databases[J]. Proceedings of the VLDB
Endowment, 2013, 6(13): 1546-1557.

AT, ERR, ER. ARz Ee 5 M.
2 B, dbRt. BhaE i AL, 2013,

LI Deren, WANG Shuliang, LI Deyi. Spatial Data Mining
Theory and Application [ J ]. 2nd ed. Beijing: Science
Press, 2013.

ERR, TRIB, B, B TR A RO 2 B
(7). TR BT B 24, 2013, 8(1): 8-17.
WANG Shuliang, DING Gangyi, ZHONG Ming. On
Spatial Data Mining under Big Data[ J ]. Journal of China
Academy of Electronics and Information Technology,
2013, 8(1): 8-17.

ZHANG Junbo, ZHENG Yu, QI Dekang. Deep Spatio-
Temporal Residual Networks for Citywide Crowd Flows
Prediction[ C]// Proceedings of the 31st AAAI Conference
on Artificial Intelligence. San Francisco, California, USA:
AAAI, 2017.

LUO Ping, LIN Fen, XIONG Yuhong, et al. Towards
Combining Web Classification and Web
Extraction: A Case Study[ C]J // Proceedings of the 15th
ACM SIGKDD International Conference on Knowledge
Discovery and Data Mining. Paris, France: ACM, 2009:
1235-1244.

ETUE, JEMR. 0 AR EE A BRI TS
Hoh b . 2016, 42(10) : 1445-1465.

XI Xuefeng, ZHOU Guodong. A Survey on Deep Learning

Information

for Natural Language Processing[J]. Acta Automatica

Sinica, 2016, 42(10): 1445-1465.



1686 October 2017 Vol.46 No.10 AGCS http: / xb.sinomaps.com
(471 BRI 25 P20 B AR S 00 B 19 48 S BORT 1D 190 3 3 A [57] TOMINSKI C, SCHUMANN H, ANDRIENKO G, et al.
[J]. BBF %, 2010(2): 95-100. Stacking-based Visualization of Trajectory Attribute Data
CHEN Lan. Evaluation of Provincial Government Portal [J]. IEEE Transactions on visualization and Computer
Based on Factor Analysis and Cluster Analysis[]J]. E- Graphics, 2012, 18(12) . 2565-2574.
Government., 2010(2): 95-100. [58] VIEGASF B, WATTENBERG M, FEINBERG ]. Partic-

(48] Ml 575, XUJH o5, MBag. &5, 5% = A R AR 2 R ipatory Visualization with Wordle[J]. IEEE Transactions

AR 2244k, 2016, 45(11); 1335-1341. DOI: on Visualization and Computer Graphics, 2009, 15(6).
10.11947/3.AGCS.2016.20150371. DOI: 10.1109/TVCG.2009.171.
HE Zhanjun, LIU Qiliang, DENG Min, et al. A Multi-scale [59] CUI Weiwei, WU Yingcai, LIU Shixia, et al. Context
Method for Mining Significant Spatial Co-location Patterns[]J]. Preserving Dynamic Word Cloud Visualization [ C] //
Acta Geodaetica et Cartographica Sinica, 2016, 45 (11). Proceedings of 2010 IEEE Pacific Visualization Symposium.
1335-1341. DOI: 10.11947/;.AGCS.2016.20150371. Taipei: IEEE, 2010: 121-128.

[49] ®&fPEk. Zigod, w0, 45 I 76 0% 40 0% 2 RUBE 25 [|] v [60] GOU Liang, ZHANG Xiaolong. TreeNetViz: Revealing
HEE AP E% r 25000, LA, 2014, 37(6) . Patterns of Networks over Tree Structures[]J]. IEEE
1251-1260. Transactions on Visualization and Computer Graphics,
ZHAO Zhonggqiu, JI Haifeng, GAO Jun, et al. Sparse 2011, 17(12) . 2449-2458.

Coding Based Multi-scale Spatial Latent Semantic Analysis for (611 fE#k. FRUE. BARDG, S5 I = )6 B B m
Image Classification[ J]. Chinese Journal of Computers, B B MR A [T, LS B T S EE 2 2 i
2014, 37(6): 1251-1260. 2008, 20(3): 298-303, 309.

[50] LIU Jiping, XU Shenghua, ZHANG Fuhao, et al. A REN Lei, WANG Weixin, TENG Dongxing, et al. Fisheye
Hybrid Genetic-ant Colony Optimization Algorithm for View for Visualization of Large Tree by Packing Nested
the Optimal Path Selection[ ] ]. Intelligent Automation &. Circles[ ] ]. Journal of Computer-Aided Design &. Computer
Soft Computing, 2017, 23(2); 235-242, Graphics. 2008, 20(3): 298-303, 309.

[51] LIU Jiping, YANG Yi, XU Shenghua, et al. A Geographically [62] SELASSIE D, HELLER B, HEER J. Divided Edge Bundling
Temporal Weighted Regression Approach with Travel for Directional Network Data[ J]. IEEE Transactions on
Distance for House Price Estimation[J]. Entropy, 2016, Visualization and Computer Graphics, 2011, 17 (12):
18(8): 303. 2354-2363.

[52] MFHMA, X228, Rk, & —FSE TR E% I [63] ABELLOJ, VAN HAM F, KRISHNAN N. ASK-Graph-
AR R J7 5 [T ], M 22 22 4. 2017, 46 (1) . 123-129. View: A Large Scale Graph Visualization System []].
DOIT: 10.11947/j.AGCS.2017.20150470. IEEE Transactions on Visualization and Computer Graphics,
ZHAO Yangyang. LIU Jiping, XU Shenghua, et al. A 2006, 12(5) ; 669-676.

Geographic Weighted Regression Method Based on Semi- [64] SHEN Xuehua, TAN Bin, ZHAI Chengxiang. Implicit
Supervised Learning[J]. Acta Geodaetica et Cartographica User Modeling for Personalized Search[ C] // Proceedings
Sinica, 2017, 46(1): 123-129. DOI. 10.11947/j. AGCS. of the 14th ACM International Conference on Information
2017.20150470. and Knowledge Management. Bremen, Germany: ACM,

(531 BAPRE, W], 2205 5. R AL B 28 3 BOH 7 R R Tl 4 2005 824-831.

STRELT]. 224, 2014, 43(3): 314-321. DOI: 10. [65] ZHOU Xiaoming, CONATTI C. Inferring User Goals from
13485/j.cnki.11-2089.2014.0045, Personality and Behavior in A Causal Model of User Affect
HU Qingwu, WANG Ming, LI Qingquan. Urban Hotspot [C]// Proceedings of the 8th International Conference on
and Commercial Area Exploration with Check-in Datal ] ]. Intelligent User Interfaces. Miami, Florida, USA: ACM,
Acta Geodaetica et Cartographica Sinica, 2014, 43(3): 2003: 211-218.

314-321. DOI: 10.13485/j.cnki.11-2089.2014.0045. [66] LIU Fang, YU C, MENG Weiyi. Personalized Web

[54]7 KEIM D, QU Huamin, MA K L. Big-data Visualization Search by Mapping User Queries to Categories [ C] //
[J]. IEEE Computer Graphics and Applications, 2013, 33 Proceedings of the 11th International Conference on
(4): 20-21. Information and Knowledge Management. McLean,

[55] HEY T. GANNON D, PINKELMAN J. The Future of Virginia, USA: ACM, 2002.: 558-565.

Data-intensive Science [ J]. Computer, 2012, 45 (5): (671 AT, & JH 2 2 i 22 U 0 AL 8 R D7 ik BF e [ D]
81-82. WL MR R, 2015,
[56] DEMSAR U, VIRRANTAUS K. Space-time Density of LIN Bo. Research of Personalized Search Based on User Query

Trajectories: Exploring Spatio-Temporal Patterns in
Movement Datal ] |. International Journal of Geographical

Information Science, 2010, 24(10): 1527-1542.

[68]

Intent Identification[ D]. Xiangtan: Xiangtan University.,
2015.
XIS, Tk, ANLL, 5. —Fh A (R IR 2 (1 M B 2 ) =



&

5 10 1

X 20, 25 < B 55 i B 2 1) R ESCHE F 50 o e £ 3

1687

[69]

[70]

[71]

[72]

[73]

[74]

PERHRAE B A S R O ik [, M2 24, 2011, 40(4) .
502-508.

LIU Jiping. LI Bin, SHI Lihong, et al. An Automated
Retrieval Method of Geo-spatial Event Information Based
on Ontology[]]. Acta Geodaetica et Cartographica Sinica,
2011, 40(4): 502-508.

5 ). TR B S IS RS R PFSE[D]. bt
M HL K 2, 2015,
FENG Fangxiang.

Jent

Deep Learning for Cross-Modal
Retrieval[ J ]. Beijing: Beijing University of Posts and
Telecommunications, 2015.

HU Jian, WANG Gang, LOCHOVSKY F, etal.
Understanding User’s Query Intent with Wikipedia[ C] /
Proceedings of the 18th International Conference on World
Wide Web. Madrid: ACM, 2009: 471-480.

BOLLACKER K D, LAWRENCE S, GILES C L. Discovering
Relevant Scientific Literature on the Web [ J]. IEEE
Intelligent Systems and their Applications, 2000, 15(2):
42-47.

SARWAR B, KARYPIS G, KONSTAN ], et al. Item-
based Collaborative Filtering Recommendation Algorithms
[C]// Proceedings of the 10th International Conference on
World Wide Web. Hong Kong, China: ACM, 2001: 285-295.
WANG Hao, WANG Naiyan, YEUNG D Y.Collaborative
Deep Learning For Recommender Systems[ C] // Proceedings
of the 21th ACM SIGKDD International Conference on
Knowledge Discovery and Data Mining. New York, NY,
USA: ACM, 2015. 1235-1244.

JAMALI M, ESTER M. TrustWalker: A Random Walk
Model for Combining Trust-based and Item-based Recom-
mendation[ C] // Proceedings of the 15th ACM SIGKDD
International Conference on Knowledge Discovery and

Data Mining. Paris, France: ACM, 2009 397-406.

[75]

[76]

[77]

MA Hao, KING I, LYU M R. Learning to Recommend
with Social Trust Ensemble[ C]// Proceedings of the 32nd
International ACM SIGIR Conference on Research and
Development in Information Retrieval. Boston, MA, USA:
ACM, 2009: 203-210.

CHENG Chen, YANG Haiqin, KING I, et al. Fused
Matrix Factorization with Geographical and Social
Influence in Location-based Social Networks[ C] // Proceedings
of the 26th AAAI Conference on Artificial Intelligence.
Toronto, Ontario, Canada: AAAI, 2012(12): 1.

YE Mao, YIN Peifeng, LEE W C, et al. Exploiting
Geographical Influence for Collaborative Point-of-interest
Recommendation [ C ] // Proceedings of the 34th
International ACM SIGIR Conference on Research and
Development in Information Retrieval. Beijing: ACM,

2011; 325-334.
(FAEH B R B )

W EH. 2017-06-19

f&E BH#: 2017-08-28

E—EE/AN. XL T Q967 B, W+, B 5L
A 0L B 5 5 1) Sk 0S5 i B 4 TE) R R | LSS L ER A B
M55 I 2 LA B 55 .

First author: LIU Jiping (1967—), male, PhD, research

fellow, PhD supervisor, majors in geospatial big data

for E-government,

government geographic information

services, emergency geographic information services.

E-mail: liujp@casm.ac.cn
BIEESE: R
Corresponding author: XU Shenghua

E-mail: xushh@casm.ac.cn



