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* Active recording

. Travel logs

. Sport analysis
. Check-ins

*  Passive recording

. Credit card transactions

. Public transit records

. Mobile phone signal, Wi-Fi...

Yu Zheng. Trajectory Data Mining: An Overview. ACM Transactions on Intelligent Systems and Technology. 2015, vol. u



http://research.microsoft.com/apps/pubs/?id=241453
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* Mobility of transportation vehicles
— Taxis, buses, trucks,...
— Air planes, ferries, cruise,...

* Mobility of Animals
— Migration: Birds, zebra, tiger

* Mobility of natural phenomena
— Hurricane, tornado,...

Yu Zheng. Trajectory Data Mining: An Overview. ACM Transactions on Intelligent Systems and Technology. 2015, vol. a



http://research.microsoft.com/apps/pubs/?id=241453
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Geographical Utility Neighborhood Papularity Business Zone's Prosperity Ranking of Real Estates

/F‘TJhIi{: Commutes Taxi Traces\
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User Check-ins and Comments /

Geospatial Infrastructure Human Mobility Business Areas

https://www.msra.cn/zh-cn/research/urban-computing-economy, 2020-8-20
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Liang, Y., Gao, S., Cai, Y., Foutz, N. Z., & Wu, L. (2020). Calibrating the dynamic Huff model for business analysis using location big data. TransacuIS
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Uncgrtainty Traj.-Pattern Mining Trajectory T
Privacy Moving | Freq. Seq. Classification 1P
Preserving Together || Patterns Mining

. Patterns T = Trajectory
P .
Red e Clustering PZEZ?;S Outlier/Anom aly Routing
Unce}‘\t amnty F Detegtion
ity iy s 5
Trajectory Indexing and Retrieval Matrix
Distance of Query Historical | | Managing Recent Analysis
Trajectory Trajectories Trajectories ™
ats
Trajectory Preprocessing | Map-Matching || Compression MF
Stay Point Detection Noise Filtering || Segmentation CF
A A A Z’s
- - . Matrix
Spatial J Spatial \I S.patial. Poisee
Trajectories Trajectories Trajectories
»| Graph |
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* Grid-based
*  Quad-tree
K-D tree
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R-Tree
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Mokbel M F, Ghanem T M, Aref W G. Spatio-temporal access methods[J]. IEEE Data Eng. Bull., 2003, 26(2): 40-49. 17
Mahmood, A.R., Punni, S. & Aref, W.G. Spatio-temporal access methods: a survey (2010 - 2017). Geoinformatica 23, 1-36 (2019).
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B R-tree

« 147 Minimum Bounding Rectangle (MBR)
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MBR = {(L.x, L.y) (U.x, U.y)}
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SR csci5715: Spatial computing, University of Minnesota, http://Www.spatial.cs.urnn.edu/Courses/Fall19/5715/index.php?page=lectureNotem
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SR csci5715: Spatial computing, University of Minnesota, http://www.spatial.cs.umn.edu/Courses/Fall19/5715/index.php?page=lectureNote
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* D(qA) = rpeipD(q,p)
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Zaiben Chen, et al. Searching Trajectories by Locations: An Efficiency Study, SIGMOD 2010

Yu Zheng. 2015. Trajectory data mining: An overview. ACM Trans. Intell. Syst. Technol. 6, 3, Article 29 (May 2015), 41 pages.
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http://research.microsoft.com/apps/pubs/?id=121307

REHE: MM HNERZERNERS

B HIBASHIEBZ [MRIEE, 2 ETT = B
e Closest-PairfF &
CPD(A,B) = min ., 'ezD(p.p) p A

*  Sum-of-Pairsfif &
SPD(A,B) = 37_, D(p;,p;) ,
W B A S5 P
¢ Dynamic Time wrapping (DTW)#[ 5§
A2 “EHET N, ARG AR5, AU B A S ) B
A B KOGl anyme=read (1) AFAIIS —4 A, Rest(x) AHAR R
o, n=00orm=20
DTW (A, B) = { DTW (A, Rest(B))
D(Head(A), Head(B)) + min{ DTW (Rest(A),B)

et RSB, R = A AR () Rest(8))

o HABERES AL LCSS (bt —LelgE ) | EDR (% EHAHP
WILFFA]) . ERP (456G DTWAHIEDR) 4%



EEE: MMNBRZENES

= FEMELEEL L, 2 IR A NN\

ﬁﬂiﬂﬁd\%ﬁlﬁzj\_ﬂ: m|n|mum bounding rectangle, MBR- based)

« WMEFTR, BUEEL AL FIMBRIT BB { (X}, ¥1), (Xu» yu) A1
2{(X [ YI)r (Xur YU)}

Dmin(BhBZ) = \/(A([Xlr Xu]r [X,Ir X,u]))2 + (A([}/I, yu]v [y’p y'u]))Z

o 0 D] N XXl # 0
Where A([x, x,], [x 1, x 4]) = {;:_—X{Z :,,’:x)'(j
* Trajectory-Hausdorff i &5
o SRR B A
— PN Bz ] ) e B S
— PATEE
— Jefaih e

I




XEFEA: ESREEERA

WP M 25
o AFEIHXTE A O s
=02 S R G S
«  POIM 255
m R] A S i R B R e S B 2 T A
« CRHETHEEERIZIEYS, W H i T Bz
25 F AU 45

B) ui U4 U
&b 2B 2k AR

IN/IN I
AR

|
1\ I
A DL @
i 0
Ci Cz® Cs Locations

(Authority)




1) XBEAR: REEEERAR

W L R IR Y A
o T RENERBESREIEA AR IIE A, SRmEL
PEFER AN SRS E R A
I et N [E T
B RAE
FroePEEE A )
MEFRHATITE




01
02
03 B=H
D

A4




& o] b

RUPEEACIE
B 1725 Ak
o T
m ffilf
+ IR
e
D A




=

Zoili: EART

matplotlib)

.pyplot.plot
o FEIRKE .pyplot.bar

e
T
IR~

k- A

A
N UK Deaths from Lung Diseases
([ ] Q X Jan/Dec
- > Nov Feb
( r

EEA el

 http://survey.timeviz.net/

UK Deaths from Lung Diseases

' Date

UK Deaths from Lung Diseases

.....
MMMMM

Sl61L

LiBL

BLBE BiBL



http://survey.timeviz.net/

R SR

m AR far A Yy RS ] AL bR Y B
m b P23 [A) B P

o HIWY NEAERIAS ]

o RIEEE

North Pole
¢

of

Sou_th Pole




2ol HIEBEESEREA

B Shapefiles
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. GGOJSON {ﬁ” ? i :;3;'1;?:;&:5?aflzureCollection“,

1 “type”: “"Feature”,

“zeometry”: 1" type”:
{fprop0™: “walue0®}

“Point”, “coordinates”: [102.0, 0.5]1},

“properties”:
i
{ “type”: "Feature”,
“zeometry™: |
"type”: "LineStrinz”,

Yeoordinates”: [
[102.0, 0:0], [103:0, 1.0], [104.0, 0.0]1, [105.0; 1.0]

]
I,

“properties”: o
“propl”: "waluel”,
"propl™: 0.0
I

1

1 “type”: “Feature”,
“geometry” . |
“type”: “Folyzon”,
“coordinates”: [

[ [io0o.0, .01, [101.0, 0.01, [ioi.0, 1.00,
[100.0, 1.0], [100.0, 0.0] ]

]

I,

“properties”: {
“propd®: Twaluel”,
propl™: {"this": “that"}
I

I

]
i

http://geojson.org/geojson-spec.html
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B Python packages
e Matplotlib, Seaborn, ZFF it K
«  Z[A%EE: folium

*  https://python-visualization.github.io/folium/quickstart.html

« HAh: pyecharts, plotly, bokeh, geopandas<s
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Tobler W., (1970) "A computer movie simulating urban growth in the Detroit region". Economic Geography, 46 (Supplement): 234-240.
Goodchild, M.F. (2004) GIScience, geography, form, and process. Annals of the Association of American Geographers 94(4): 709-714 m
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Il Spatlal Autoregression (SAR)
y=pWy+XB+¢€
* yER", X€R™, BeReBMMIRE, RMNESN M
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ROC Curve for testing data(Stubble marshiland 1995)

°© o o
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(4] 1 1 1 1 i i 1 1 1 L | \ 1 '
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False Positive Rate False Positive Rate
(a) ROC curves for learning (b) ROC curves for testing
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o W FEIR A R
o KA. AR, ARIMA, etc.

Spatial contextual classification and prediction models for mining geospatial data, IEEE Trans. On Multimedia, 4(2):174-188, 2002.
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https://desktop.arcgis.com/zh-cn/arcmap/latest/tools/spatial-statistics-toolbox/geographically-weighted-regression.htm, 2020-08-20 m
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B CLARANS (Ng and Han, 1994)
®m DBSCAN

OPTICSH:
1%

R LR Gh T

*  Density-Based Spatial Clustering of Applications with Noise
-« FARYEAECE T PR RS R R R T DR, T PR R DAY
UL (EYSEY
© ARV LB AERTA AN S R AR DL 2 A
© B WEIKPRELSSEL (e, MinPts) -XEDATERE
« s FTPARBUEEIRARSS
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(DBSCAN) M. Ester, H.-P. Kriegel, J. Sander, and X. Xu. 1996. A density-based algorithm for discovering clusters in large spatial databases. KDD

Ng, R., & Han, J. (1994, September). Efficient and effective clustering method for spatial data mining. In VLDB 1994,

Ankerst et al., (1999). OPTICS: ordering points to identify the clustering structure. ACM Sigmod record, 28(2), 49-60.
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pages144-155, Santiago, C
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B YelpE s AT RA L. Siffel PR
e https://www.yelp.com/dataset
B IRV elp g R &AL T 540 3 0 TA B
z &(biz_res.txt). BTA ZIEA £20175F7 Fl 69+F4%
¥ A (review res.txt) BT A ML H P MNALE &
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