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An optimal retrieval method of multi-theme image tiles considering
the spatio-temporal semantics
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Abstract;: Aiming at the invalid accesses and memory redundancies caused by data overlap of more than one logic map tile in the visualization
process of virtual earth, an optimal retrieval method of multi-theme tiles considering the spatio-temporal semantics was proposed. On the client
side, the self-adoptive retrieval of tiles considering spatio-temporal semantics automatically matches the viewpoint information with semantics of
datasets like space-time range, resolution and priority, then the invalid selection was filtered and the efficiency of target tiles data hit ratio was
improved. On the server side, the theme oriented data cache based on memory database was achieved to prompt the response speed of server in the
second access of tiles. Finally, the experiments prove that this method can prevent stable and high hit-rate of target tile affected by amount of

datasets and the cache method can further improve the efficiency of tiles access. The real-time visualization performance of massive image data is

significantly improved.
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< !— hitp:/www. semanticweb. org/ TileData#lndividual2 — >
< owl: NamedIndividual RDF: about = " &TileData;
Individual2" >

< RDF :type rdf:resource =" &TileData; Tile_data_set"/ >
< RDFs:label > &1 L Rij 5214 </RDFs:label >

< Name > &-fa) B R AT 318 </Name >

< Theme > €-fa) 17 < /Theme >
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</Box >

< Resolution >2.5 < /Resolution >

< Priority >3 < /Priority >

< Start_Time >2012-07-14-21-21-13 < /Start_Time >

< End_Time >2014-08-03-16-30-00 < /End_Time >

< Data_Source > Ludian \DOM_20140803163000 \ tms. xml
< /Data_Source >

</owl: NamedIndividual >
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Fig.2  Self-adaptive match process

T G P S AT il P A s B i I =S 1
SUAF L NEANJZ YO A SURE R AT RE A i -
BRI PR L F2 UM PR A D UL BE AR IR

R BTl o IR V28 1k FIUIIC S i ) 48 J5E 1)
ARATEE o AR BRSO e i i e ELAE R Y
ATVER o AR (3) R AR 4 o PR3



- 18 - (FE TR SR S AN S

537 &

N B R 4 T JZ G Level i E 0 % Level [ ]
LG Bl Rangel s fRUEILSEI Priority 5 Ryl i 24
FIE AR WL G R A5 3 ] LG ] Range2,
i —H%T Rangel Fll Range2 >R 35 4E , B i B ¥ £
TEE EAEFE WG EIN o Jie MG Bl G e il Ao
AT e vl s, AR X (4) TR
PEAEAE Rangel N Range2 W4 FIE 2% b T
G AT AT EALE B R 1D VR RS FEl R
FRifle B, T8 SUE B AL S A6t A A
RN

WanE B AN T R Y Y = I =
SO FH i AE AR CAT AL AN AR i
HURIL T HAEE B 24 4l AE B 3 S 4L
4R 0 RH OC TR P R A7 DT IE, o8 008 JS B A S Uil
BRIV Listl o i — 2L 5 RE BT LEXT, 51 FR
31 2% PN i AR T DX TR LA A ) B8 4, 15 5103 3
List2 , 45/NG 28 A sh VL L fUR R 7 . Bl & A
FOLE RS S, LRI AU S 4R A )y
FEMGA AL, IRPE I A T 5 & T IR R
IR OC R T ALY AR AL )2 K Lod, 25
AR IR 5905 . 2R )5
BRI List2 B Lod 55 84 46 14 ] WL i
FTVC T, Ve B 4E 5 m] DY 625 Lod Y%
8 DA IR A 1 B IR A, $ 3 Lod
R TR AP MR B B4 85 5 Z ik
ATVCTE, A0 5% B0 i B8 B 4 1 51 3% List3 , fiy itk
0 e 2 SR R BAE AT 42

IR TR AR S PR UE S SO YE N RO AR ME—
S ECBAR R TR o (HADEERRIANE UL R AT BE
HBLDC AR DR AN, O A Y SE PR A A
P dne/| Vo) L 4 B A AR, D BOR B 4 N
(PR FTREBR K o RN AR R A IR 55
GeAF T AR 2 25 g — 7 o) 3 B2 FE A %%

3 EEEFNRAFHREEEZEFT

iR CE SIURN o) WA WSS i ) 18
TR i FO R, PR R P G4 170 S, il
P BT AT Bl e A5 A P ) A e 8 al P
IO A7 AARMER 2 5 0K L IR IRl 5K 1
e 55 s S AL 9 A A7 B8l PR 1 DR B G A B HiE
A LA S R BL T R BRI R R RE
3.1 NEFHEES=

A8 B AR AN ) R T B0
BRI AT 008 P B A s 7 TR 5 M
R RGALIR I HAZ R 1O SR K
T LA, INAF IR A Ji— L BARRE K e, LA

ANWTREARR , Bt 12 48 B R e AR B AR AN
FASAGAIAT o F3 8, R 03 A X A B JE A 25
Dy GEMEERL 6 0 300 Ik 55 e N AE 25 B AR BR A, e R
PR R GAFIIE

3.2 EmEBHANFHEESEN

TERL B R b, B2 TL A 2 A8 Ik — Ut
TR, T R BT T Rk MR VR RO
R ARG INK R FERBE R 170 gk, HEdEsE
£E 2 NAEEAE e, AT LAWY I 42 5 BU R — R Ui [n] Y
L&

S5 TOR R AR M PR S i B — SO
RN BRI AR 55 1 B R A 3 5 R Key-
Value #5551 4 77 5080 2, 0 DL B9 02 N A7 500
A1 FE Redis, Memcached F1 Riak 4¢, ‘& 7 5k
THEREDOS AR A N3 B, B8 1 5 A R UK R

2-[11-12]
L] o

TE B8 5 1) A 55 s S g 2 T 1) A8 F) PAL A
Bl i (CAnl&l 3 froR ), RS T2 AHE LU
UCARBEAR 55 A 22 B4 i VA | 9 A7 B0l e SR
ORGSR o e b AU IR 55 A e i o 1 i i
SR, RAR SRS RIE SR 70 A VR 5 22 A vl
AR 55 45 i 71 5T SN AR S RDE SCPF g b AQEE
i 55 A SR 1) A R30S A AR AR F i 37
SRUAREAIIESE S . AT R P B AR B3 R
DLICTERGEAE A R , A ROt FEAR — s K 1
IS T JHFE , R TR AL A T 5 B 250 R 07 52 i
BRI E L

B i AR A0 12 A i BRAS A 7 9 RDF SCHF
ARG PR TR AR 0 B3R5 B 0 Bl i
SRIF AR EMRT5 # s R 55 AR BIR Z 5 | 2
ARG KT LB B 24 B - 20 2 80
R BME—PRIRATE o BEAT LR KR AR IRAT
Key ; 245 ¢ 1l A0 A< ) F AR & AFO0 e X 9 A7 28l
JPEBEATRL R 3l 0 A R H () , 52 Key 7EPY
AL E Addr = H(Key) s GARELAEATAE, IR
[l R34 2 554 5 2R JC R E kb iR Rt A7
SR R FAR LR 5 A RS X 3585008 kA
Koo ISR A BT A f iR ml 45 %
Ui R e 2R R AT 2 AR o A 0 3R (]
Hs s AT S 4 R i R 1) AT 3 JERK
IERARI

4 ZREHF

4.1 ZWIMRS5HE
SIS R 6 SR Edge Power R710 JIR %%



555 1 PUARIE , 46« JBT K% Iof 25 15 SCIY 22 R0 B BR R A A R Jr ik <19
T T X T T 1o Vil AR E P (N 4 (a) R 4 (b) s ) , [A])
DO m ewEmmeeese sw o s
| | B . s . _
LS T T (PR TGN R 911 3)
e o I D N s T e
g | |[ & @ @ | | LE EEEERE R 5
20 L Al T R S A S R e K, O
opomik] LA RmmmE L RO7 I BEERJR  TOT A O A
2 _+F e | 821 gy 600KB/s#& 7t % 20MB/s , {4 IE 45 /85 19745 5 4
N = € %}; AL R o i B i A
| T o , N
%ﬂ : :*ﬁ'&f*ﬁiﬂﬁ A A‘j‘?[ﬁ]ﬁﬁﬂz l : prasiad ﬂ}%’ﬂ:‘l’iﬁgo
-__JI,__ilﬁﬁzgﬁ%__E.__,E,_glﬁ_*_%jilﬁ‘_%__f_r__. TS
. v _ v P I 50 000
?3: | |__V_Y_____| l: 45 000
gl bl Ol 0 |} ,, o=
oo ¢ ¢ 0 @mh 35000
Bl [ 30 000
ﬁ:!|( O( O( O|i: 25 000 HoALHT
J e S u AL
B e B T s 15 000
B s ) 10 000
|l =i O
E . I- | l I 5002 I I I I I I
% : 1 i %fiﬁ% 1 5 5 10 20 30 HESNE
Bl [ Ca) B M Vil 38 80
P TR B 1 SR TR [ -eeeeeeecnnneeeemc] > (a) Contrast of total tile query
WA HAR IR R — - — - — | 2 Vil
7000
&3 AR 55 s i B0 1 S AR A o i o A 6000
Fig.3 Data request analysis and response on the servers 5000
B RCBHREIISCAT STB 0 S BRRIER Sy e
Cent0S 6.4, SIBIRMIERESH 10m SpF% o
TR FHRIERE (2014) MBI (2015)
ERIX G R TR s BB, e % .
B 30 - RO REATI 3TB . B HRHR PR A boros w W s
MongoDB 1F: 4 i i K0 416 J , 19 47 MO 22 5 47 (b<)b(>f'*m’jﬁ'j%lm
= ntrast id 1
Redis (LS #2017, JUh. 6 B diobmIe P e e e
B Redis 11 4L (B G PR 16GB) AR o
WA 1 (HE 96GB) . .05
80.0%
4.2 ERERESHH 1000
60.0%
I8 —: TR IESRBCEXT 50.0% ggf;ﬁﬁ
Jr. S RV S [IESAENEE %% [] =
SRR BRI 2
SEH o Ry T PRUEAS IR RO PREE T AR R ISR 20.0%
W B RS I S TR I
) 1 2 5 10 20 30 HEAHE

AR AT, DAL AT S A 2R 7 o i
R, AL R s

MR =4E AR T, — L R R A
Vi) AR RO S IR AR OG, AR T AR
A TR] F5E -5 205 ) L 23 RSB R PO S8 T i P
FEAR . AHELZ T AR B R R T A A 2 Bl 4R
WO AR, AR 2 ORAIE B A S U5 1) i RA %R A

() ARLEC R Vsla) 54 b

(¢) Contrast of valid query rate
B4 FEE N R PERCRCR X L
Fig.4 Contrast of self-adaptive tile match efficiency
SKH = ZAF VIR XT L
BCE 10 5% 7 3 [7) I 0 7 15 2 B0 A 1 [R)



20 (FE TR SR S AN S

537 &

— Ml X AT S S U AL TR | A T8 i A i
18 RAT KT R AR S5 A o A A7 a1
S, FRBR IR S5 - He SR 19 5000 2 i 1o ) B[R] 22
Sto WNIELS P, BEA AR RIS 0, EHE G L
S8Hs P AR BCEC R A 3 SR i 7 i 5 TG B AR A
T3 TG AT BT B e 22 o g e (R FEAIG 1
B, GeAy 4 BRI LR A A AR A AR B, B A
SCI ) FE A A B (E” BT TR O Ao A N

FERAR R R R AR T, R 1 2 F P Ot R %0
TSR P P RE T K
O Rz ] /s BV FIREIT L YB3 1R /GB
6.0 350
5.0 30.0
e ] ﬂ 250 SO GEER
20 i 00 _ e
& \ 15.0
2.0 N -
= 10.0 7
1.0 H .
0.0

0.0
10 20 30 40 50 60 Y YEHsHE] /Min

K5 SAFVITRIERR B

Fig.5 Contrast of cache access efficiency
5 #ig

A SCE XS AR AT AL th 2 2R RS
A [ 44 PO R B8 e 5 | S R A Tk U [m)
PIFETUAR S ) L, 58 3 JA0 B i 2 3 SCI B e 25
AR IT o T2 BT A i 25 3 SCRY B
T N FU RS S EL R ) B B RE S g,
B B AR IR i b 3 A U el e O vk
FU R R AR )88 5 7 ik 55 S A A T ) 2 A
1895341 AR P G2 AT, R ] 225 BOR 4 B 5
RN B0 R S8R R A R T B OB
VTR s IR 2B 58 R 2 OB =Y
M) , il A2 P e S AR A = 4E AT AR Y = P BB T oK o
2 % 3wk ( References)

(1] B 3 4ERUbeRBAR R SR ALT]. 35 At

B2011,9(2): 15-17.
GONG Jianya. The development and application of 3-D virtual

(2]

(3]

[4]

(5]

(6]

(9]

[10]

[11]

[12]

Earth technology[ J ].
17. (in Chinese)
AR, E, 07, 55 B REUE S ECFE IR ]
Blef iR, 2014,12: 1047 - 1054.

GUO Huadong, WANG Lizhe, CHEN Fang, et al. Scientific
big data and digital Earth [ J]. Chinese Science Bulletin,
2014,12; 1047 - 1054. (in Chinese)

Grossner K E, Goodchild M F, Clarke K C. Defining a digital
Earth system[ J]. Transactions in GIS,2008, 12(1); 145 -
160.

Guo H D. China's Earth observing satellites for building a

Geomatics World, 2011,9(2):15 -

digital Earth [ J]. International Journal of Digital Earth,
2012, 5(3): 185 - 188.

FIE R A )5 R ) A3 2 2R 4 TR AR 3 5
L], W24, 2011, 40(4) « 536.

TONG Xiaochong. The principles and methods of discrete
global grid systems for geospatial information subdivision
organization[ J]. Acta Geodaetica et Cartographica Sinica,
2011, 40(4): 536. (in Chinese)

Potere D. Horizontal positional accuracy of Google Earth’ s
high-resolution imagery archive[ J]. Sensors, 2008, 8(12) .
7973 —7981.

Yu L, Gong P. Google Earth as a virtual globe tool for Earth
science applications at the global scale: progress and
perspectives[ J]. International Journal of Remote Sensing,
2012, 33(12) : 3966 —-3986.

XS WP 5T 4. FI] MapReduce BEATHE IR 1B IR 1R
Hh&TEmElT]. KB R%EZER(ERRFR),
2013, 38(3): 278 -282.

LIU Yi,CHEN Luo,JING Ning,et al. Parallel batch-building
remote sensing images tile pyramid with MapReduce [ J].
Geomatics and Information Science of Wuhan University,
2013, 38(3): 278 —282. (iin Chinese)

IR U, e 18 R B R MR 5 1 222 Wi L
LRI [T ], IR 22440 (i BRI , 2009, 34
(12) . 1454 - 1457.

ZHU Qing, LI Haifeng,

semantic  constraint

YANG Xiaoxia.

for focused

Hierarchical

model remote sensing
Geomatics and Information Science

1454 - 1457. (in

information services[ J].
of Wuhan University, 2009, 34 (12) .
Chinese)

Yue P, Jiang L. C. BigGIS: how big data can shape next-
generation GIS [ C ]//Proceedings of the 3rd International
Conference on Agro-geoinformatics, IEEE, 2014; 1 -6.
Hecht R, Jablonski S. NoSQL evaluation; a use case oriented
survey[ C]//Proceedings of International Conference on Cloud
and Service Computing,2011:336 —341.

Han J, Haihong E, Le G, et al. Survey on NoSQL database[ C]//
Proceedings of the 6th International Conference on Pervasive
Computing and Applications (ICPCA) , IEEE, 2011 363 -
366.



