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ü (Volunteered 

Geographic Information, VGI)

Å

M.F. 

Goodchild 2007
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üVGI : OpenStreetMap Wikimapia Google Map Maker é

üOpenStreetMap(OSM):

Å https://wiki.openstreetmap.org/wiki/Main_Page

Å

Å OSM

google

üWikiMapia :

Å http://wikimapia.org/

Å

üGoogle Map Maker:

Å Google Google 2017

https://wiki.openstreetmap.org/wiki/Main_Page
http://wikimapia.org/
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ü1.

Åhttp://download.geofabrik.de/

ÅAsiaĄChinaĄChina-latest-free.shp
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VGIᶼᾎὊ ӔɇOSM ᴧ1.3

Ƙ

ƙ

ƚ

http://download.geofabrik.de/


ü2. QGIS

Å QuickOSM Ą VectorĄQuickOSMĄ
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ü ( Natural Language Processing, NLP):

Å ;

Å

Å

OCR
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VGIᶼᾎὊԊ ἆῠɇ ▒ ᶳⱣ2.1
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VGIᶼᾎὊԊ ἆῠɇҠ ᴄַײấḉ2.1

One-hot

TF-IDF
" " TF " " IDF
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▒ ᶳⱣɇѭ ⁴ᶙ2.2

(LSA) (Christos H et al.1998)

(PLSA) (Thomas Hofmann H et al.1999)

(LDA) (David M.Blei et al.2003)
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▒ ᶳⱣɇѭ ⁴ᶙ2.2
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ü (LSA)

Å - - -

concepts

Å SVD

LSA 

V

V

V
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▒ ᶳⱣɇѭ ⁴ᶙ2.2

ü (pLSA)



Å LCM

Å -

Å

V PLSA 

V P(Z|D) 
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▒ ᶳⱣɇѭ ⁴ᶙ2.2

ü (LDA)

LDA PLSA - -



üWord2Vec

Å

vector('queen') åvector('king') - vector('man') + vector('woman') 

å - +

word2Vec
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2.3

üWord2Vec

Å CBOW & Skip-gram

VCBOW W(t)

VSkip-gram W(t)

▒ ᶳⱣɇWord2Vec
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2.3 ▒ ᶳⱣɇWord2Vec

üWord2Vec

ÅWord2vec POI2vec Traj2Vec
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▒ ᶳⱣɇּר ᶂ2.4

ü

Å Point Edge

Å
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ü

(multi-relationaldata)

/

/

= (head,relation,tail)

head

relation /

tail
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▒ ᶳⱣɇּר ᶂ2.4

Headrelationtail

born in
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▒ ᶳⱣɇּר ᶂ2.4
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POI
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POIᵆ ɇPOI2Vec3.1צ

POI2Vec



ü

Baidu POIs:  1,403,453 records in study area

Multi -level categories: Level1 (20 types) ïLevel 4 (419 types)
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35

ÅCorpus ė Studyarea

ÅUnits ė Cities

ÅDocuments ė TAZs

ÅWords ė Categoriesof POIs (at final -level)

ÅMethod: GreedyAlgorithm (Minimum DistanceOptimizing)
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Hoffman Trees
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K Class COR SHP CAT LIF RSC GOV CLF ROD TRA AMS FII ADL EDU HOT ENT LOC BUB MOU SCE GRE

2
C1 8.1% 33.3% 20.3% 33.3% 0.0% 14.3% 4.3% 100.0% 50.0% 62.5% 5.4% 16.7% 25.0% 0.0% 15.8% 100.0% 33.3% 100.0% 0.0% 50.0%

C2 91.9% 66.7% 79.7% 66.7% 100.0% 85.7% 95.7% 0.0% 50.0% 37.5% 94.6% 83.3% 75.0% 100.0% 84.2% 0.0% 66.7% 0.0% 100.0% 50.0%

4

C1 28.6% 6.7% 6.8% 0.0% 0.0% 7.1% 0.0% 87.5% 58.8% 50.0% 2.7% 33.3% 0.0% 0.0% 13.2% 100.0% 33.3% 100.0% 0.0% 50.0%

C2 21.4% 0.0% 0.0% 0.0% 75.0% 81.0% 43.5% 0.0% 2.9% 0.0% 16.2% 50.0% 50.0% 7.1% 18.4% 0.0% 0.0% 0.0% 25.0% 0.0%

C3 19.0% 66.7% 25.4% 63.0% 0.0% 0.0% 8.7% 0.0% 0.0% 12.5% 5.4% 0.0% 0.0% 7.1% 5.3% 0.0% 0.0% 0.0% 0.0% 0.0%

C4 31.0% 26.7% 67.8% 37.0% 25.0% 11.9% 47.8% 12.5% 38.2% 37.5% 75.7% 16.7% 50.0% 85.7% 63.2% 0.0% 66.7% 0.0% 75.0% 50.0%

10

C1 11.9% 13.3% 15.3% 14.8% 0.0% 4.8% 0.0% 37.5% 2.9% 0.0% 2.7% 16.7% 0.0% 0.0% 2.6% 33.3% 0.0% 100.0% 0.0% 0.0%

C2 9.5% 0.0% 0.0% 0.0% 0.0% 66.7% 8.7% 0.0% 2.9% 0.0% 0.0% 50.0% 18.8% 0.0% 13.2% 0.0% 0.0% 0.0% 0.0% 0.0%

C3 14.3% 60.0% 10.2% 55.6% 0.0% 0.0% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.6% 0.0% 0.0% 0.0% 0.0% 0.0%

C4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.3% 0.0%

C5 2.4% 0.0% 3.4% 0.0% 0.0% 0.0% 82.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.3% 0.0%

C6 42.9% 0.0% 3.4% 3.7% 25.0% 14.3% 4.3% 0.0% 0.0% 12.5% 70.3% 0.0% 0.0% 0.0% 5.3% 0.0% 80.3% 0.0% 16.7% 0.0%

C7 7.1% 0.0% 3.4% 0.0% 0.0% 4.8% 0.0% 25.0% 20.6% 62.5% 2.7% 0.0% 0.0% 7.1% 2.6% 33.3% 0.0% 0.0% 0.0% 0.0%

C8 9.5% 10.0% 5.1% 0.0% 25.0% 0.0% 0.0% 37.5% 50.0% 0.0% 2.7% 16.7% 6.3% 14.3% 23.7% 33.3% 19.7% 0.0% 25.0% 50.0%

C9 2.4% 0.0% 0.0% 14.8% 50.0% 7.1% 0.0% 0.0% 8.8% 25.0% 8.1% 16.7% 68.8% 0.0% 21.1% 0.0% 0.0% 0.0% 16.7% 0.0%

C10 0.0% 16.7% 59.3% 11.1% 0.0% 2.4% 0.0% 0.0% 14.7% 0.0% 13.5% 0.0% 6.3% 78.6% 28.9% 0.0% 0.0% 0.0% 25.0% 50.0%

Types of POIs:COR = Corporation,  SHP = Shopping,  CAT = Catering, LIF = Life Service, RSC= Residential community, GOV = Government, CLF = Clinic 

facilitiy, ROD = Road, TRA = Traffic facility, AMS = Automobile service, FII = Financial industry, ADL = Administrative landmark, EDU = Education, HOT = 

Hotel, ENT = Entertainment, LOC = Location annotation, BUB = Business building, MOU = Natural Mountain, SCE= Scenic spot, GRE = Green space
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Land-usetypes:
Public facilities (PFL),

Greenspaceandsquare(GSL),

Industrial land (IUL),

Commercialandbusinessfacilities (CBF),

Residentialland(RUL),

Administrationandpublicservices(APS),

Roadstreetandtransportation(RST),

Logisticsandwarehouse(LWL),

Specialuseland(SUL),

Urbanandrural constructionland(URC),

Regionaltraffic facilities (RTF),

Regionalpublic facilities (RPF),

Otherconstructionland (OCL),

Mining useland(MUL)
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Methods
Training Process Predicting Process Avg. Comp. Time

OOB Avg. Error OOB RMSE OA Kappa Unit: seconds

Proposed Method 0.1028 0.0009 0.2301 0.0013 0.8728 0.0012 0.8399 0.0007 161.0040 

TF-IDF 0.1527 0.0028 0.3384 0.0043 0.5526 0.0051 0.4162 0.0023 146.3670 

pLSA 0.1081 0.0012 0.2361 0.0021 0.7431 0.0018 0.6719 0.0010 3673.2530 

LDA 0.1038 0.0008 0.2375 0.0016 0.6763 0.0026 0.5841 0.0019 1221.5500 

LDA/pLSA Param.: 

¸ Topic Number: 200

¸ Max Iterations: 100

¸ Alpha: 0.025

Random Forest (RFA) Param.:

¸ Number of Trees: 100

¸ OOB Ratio: 0.5

¸ Repeat Times: 100
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Guangzhou

Shenzhen

Zhongshan

Zhuhai

Land-usetypes:
Land-usetypesare Public facilities (PFL)

Greenspaceandsquare(GSL)

Industrial land (IUL)

Commercialand businessfacilities (CBF)

Residentialland (RUL)

Administrationandpublic services(APS)

Roadstreetand transportation(RST)

Logisticsandwarehouse(LWL)

Specialuseland (SUL)

Urban and rural constructionland (URC)

Regionaltraffic facilities (RTF)

Regionalpublic facilities (RPF)

Otherconstructionland (OCL)

Mining useland (MUL)
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