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Topic Model Analysis of Research Trend on Spatial Big Data
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Recent emergence of spatial big data attracts the attention of various research groups. This paper analyzes the
research trend on spatial big data by text mining the related Scopus DB. We apply topic model and network
analysis to the extracted abstracts of articles related to spatial big data. It was observed that optics, astronomy,
and computer science are the major areas of spatial big data analysis. The major topics discovered from the
articles are related to mobile/cloud/smart service of spatial big data in urban setting. Trends of discovered topics

are provided over periods along with the results of topic
data research can be further explored.

network. We expect that uncovered areas of spatial big
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Figure 1. Annual frequency of related article
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Table 1. Most probable terms by topics
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Most Probable Terms

Topic Category and Occurrence Weight

Topic Weight based

# . . . Topic Weight based on Forward
Representative Terms Analysis/Technology related Terms Domain Category on Frequency(Freq.) | citation(Forward
Citation Weight)
1 | Image, coastal/river, vegetation | Image/Spectral Coastal Ecology 0.0136(160) 0.9654(138.3234)
2 | Disaster, urban, trauma Sonar/Echolocation City Disaster in urban 0.0250(295) 0.0003(0.0444)
3 | Software, database, network DB/GPS/MWL/Mining Rhine IT infrastructure 0.0278(328) 0.0004(0.0613)
4 | Metercology, precipitation, o 1ation island, river Metereology 0.0171(202) 0.0002(0.0319)
athmosphere
5 | Endemic goiter, nuclear, Spacetime/Spectral/xray Hubei/mountain | Astronomy 0.0175(207) 0.0003(0.0428)
geohazard,
6 f;ﬁ?gﬁ;ke urban metwrok, | g WSNs/Probabilistic model Bengal Disaster in urban | 0.0183(216) 0.0002(0.0301)
7 | Agriculture, gis, network GIS Farm Ag“c‘gtlusre and 0.0064(76) 0.0001(0.0119)
8 | Deforest, fire, dieback Landsat/Image Forest Forestry 0.0187(221) 0.0002(0.0306)
9 Urban, Socloeconomics, Census/Economic model Panjin/India Urban economy 0.0300(354) 0.0005(0.0658)
agglomeration
A . . Grid/Interpolation/Non-linear
10 | Seismic, ablation, image model/Realtime/Classification Sea Geology 0.0362(427) 0.0005(0.0676)
Wetland, methane emission,
11 . Spectral/Image Yancheng Ecology 0.0223(263) 0.0003(0.0439)
biomass
12 | Mobile, cloud, geospatial rCnli(I)llilrcllé\/lrtual/Smart computing, Spatiotemporal - IT infrastructure 0.0097(115) 0.0130(1.8688)
13 | Soil, erosion, runoff GIS, kriging Poyang Geology 0.0412(486) 0.0006(0.0901)
14 | Tornado, phyplankton, Image | Image/Flux/Sensor/robot Sea Oceanography 0.0511(603) 0.0008(0.1157)
15 | Biomass, forecast, geostatistics | Semivariogram/Kriging/entropy Poland Geo-statistics 0.0314(371) 0.0005(0.0769)
16 | Species, mammal, game Game theory - Ecology 0.04300(507) 0.0007(0.0996)
17 Fandscape’ classification, Classification/Hyperspectral/wavelet - Geology 0.0422(498) 0.0005(0.0787)
image, galaxy
18 | River, groundwater, aerosol Galaxy satellite Texas, Mexico Ecology 0.0181(214) 0.0003(0.0366)
19 | Geospatial, gis, software GIS, algorithm, spatiotemporal, image - IT infrastructure 0.0219(259) 0.0003(0.0484)
Lo . . . Qinghai, Agriculture and
20 | Vegetation, image, parallel Image, multicore, parallel, classification Wujiang Parallel processing 0.0252(297) 0.0004(0.0525)
21 | Radar, afforest, cypress Bernoulli distribution/Logistic model - Forestry 0.0097(115) 0.0002(0.0278)
. . Image
22 | Image, Scan, Disease Albedo/Tomography/Fourier - Analysis(MRI) 0.0105(124) 0.0001(0.0214)
23 | Lidar, flood, typhoon Radar/Forecast - Climate 0.0337(398) 0.0003(0.0486)
24 | Habitat, species, image Sagebrush/pygmy, rabbit, hippocamp, panda Mou:(t)tsnt and Ecology 0.0160(189) 0.0002(0.0316)
25 | Urban, aerosol, cloud image/spectral/classification/algorithm City Climate 0.0452(534) 0.0006(0.0837)
26 | Spatiotemporal, grid, diffusion | Spatiotemporal/sensor/raster/algorithm/tree/prune - Geo-statistics 0.0279(329) 0.0005(0.0660)
27 | Solar, earthquake, telescope Image/grid/wavelength Wenchuan Astronomy 0.0462(545) 0.0070(1.0072)
28 | Ozone, orbit, Image Image/wave/Bayesian - Climate 0.0312(368) 0.0004(0.0626)
29 | Species, forest, population Plot/anova - Forestry 0.0073(86) 0.0001(0.0156)
30 | Fish, City, transport Probabilistic model/forecast/biodiversity City Ecology 0.0197(232) 0.0003(0.0460)
. Image
31 | Neuron, cell, auditory Spectral/Image - Analysis(MRI) 0.0481(568) 0.0007(0.1061)
32 | Urban, lake, landsat Landsat/classification/algorithm Shanghal‘,“ Urban .and 0.0169(200) 0.0003(0.0428)
Poyang, Beijing Ecological
33 | Lation(racial), Urban, volcano | Variogram/extrema Ai:lie;l:)lzn, Disaster in urban 0.0238(281) 0.0004(0.0613)
34 | GIS, agriculture, 10T Socio-economics ; Ag“c‘gtl“sre and 0.0270(319) 0.0006(0.0821)
35 | Habitat, marine, biodiversity Biodiversity Me?;t;;rg:lean, Ecology 0.0138(163) 0.0008(0.1156)
36 | Pollution, risk, contamination | Concentration/exposure/camera - Pollution 0.0220(260) 0.0003(0.0459)
37 Xe‘i;z;k‘“m"r’ surveillance, | p surveillance/graph Tokyo, Canada Etc 0.0229(270) 0.0003(0.0418)
38 | Urban, GIS, economy Autocorrelation(Moran's Shangha, Urban and GIS 0.0162(191) 0.0002(0.0346)
I)/image/cluster/socio-economics Beijing, Poznan
39 | Cluster, algorithm, image Cluster/image/r-tree/trajectory - Spatial Analysis 0.0167(197) 0.0003(0.0367)
40 | Markov, bayesian, gaussian MCMC/Bayesian/gaussian/image/interpolation/n - Spatial Analysis 0.0285(336) 0.0006(0.0805)
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Tt 7 FAVL Zhe TFEA Y HlFE I EYT SV
AE B¢ SENEE 7R FAEY FAEE AYE)
S dolle #58 P Bole W, FULHEE Y
NHEA M FQEE B A W FAY FeE7 HE
A& F AU ol A, FHEA B e gf Eof
o AT A B2 gl go] HA Gy fEOZ BT}
FHEdolE 9 B E 7 FAE 197]9] MFE EF3Y
=, Aedt #E FATL 175%E 7H o] WA Ao R
et I oo 2E 714, B4 o A9 As), A
2], A8 g, FitvlolH A& g Tl i f&E0] 7.5%

2 Z¥ste Z0E gt AHdd #HE FAE
A 53] 19 FAl = s ekoluh 27Ee] Ao tig FAl = Kol
o, F2 oju) A 4 7o AGE A ® et 123 F
A 237‘9] Yancheng Ao ofu] A &4 7| & AH&el &
€ B4 ALz dEistth et Lok 1719 FA=
=9 T Aol S A& oH, 198 FA= ?‘V“Jrz
e Tl gA2 AN Ao ARHY FE G o=
2 ZA8T 1 Yol = ARt Lote FANAE F
o} A

FAE GA olwA B4 2 A FA T
riging, Variogram &
ojF A o2 FA
obsE 1+ Yth

Aol A 9] F3t dlolE o g &4 7 &89
=k l A3k X, TA A A A3 #d
T =), Aoy gk A Al F3tH 0B & &8
o 01‘%? l WA 5 991\'\:'}]01] i W&ol AL .
3, Ad A A & 4 YE 27HE WSNsell g 7%
<9 ITQH Tl EHTSP FA &= YebE
TAE A3 AATA R WY o2 s dste

Spatial autocorrelation-<
s st oJHE B

— = [r

r—{m

=3, £A0]4 9

FAE et

], oJij o] = GISE AME3lE 5 F3td ol #H ITE ¢4l
Ute FAE0] A=
I Y=, 98 QEEL U3 =& 2 A3 HIEE A
HE 248 31 olnA B4& Fa HEste #Hd
%ﬂr?ﬂ FA|, A FA ] T3t BA o] 2E-S AHE3EE A of
gk A, o HEoko A1 9] MRI O] WA & FZEOZ 313 3}e] o
°ll g B4 FA TE BAHAG Mg L £4 7y 3
" TAAYN FAS %}7454 ATt 4 FHEE o B & A
6}71 A3 HEA 7ol Yebsted, ol A2 #d 3t

A AR EHE t&FY olr A& T4 U] 918 YEhd
Aoz wolth w3k Ao A2 GIS © 10T &g B3 F
AS GEPGA, A2 Fokof o] HlEo]E ## 7]&olu A
EL e HEHE AL £ F U 24 713 #H3)
Me, 4 2 7]« 38 9o S| Spatial Autocorrelation®] T
s autocorrelatlon, kriging, variogram 52 WHE0] GIS, en-
tropy, extrema, socio-economics & 20| b= = A
o] HAth F7F B4 7]E FAFAY TIHEC] AL AHE
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Figure 9. Distribution of topics on spatial big data over different period
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