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Data Mining and Clustering

Data Mining Data Clustering

|t refers to extracting or The goalstosegrégatk graupsiwiehdimitar
from large amounts of data. characteristics and allocate them into clusters.



Data Sources:

Waze and Trafmine
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Data Sources:

Waze and Trafmine

{"alerts":[{"uuid":"79216dboE-8437- 3056 Seel-

€349ffBe3bB7" , "alert_type id":3,"alert_subtype id":null,”country”:"HU","report_rating":2,"confidence”:8,
reliability™:5, "magvar”: 285,  location™; [19,035818,47.4725%4], "publish_date”; "2019-9]-

B1T81:35: 25+00:08°, "last_seen”:"2019-01-81T02:85: 16+08: 808", "city": "Budapest

K1.7,"road_type":1, " stréet”  "Sarbogardl

ut", "repert_description”:null, "thuabs_up”:8, "report_by partner”:null,”jem_wuid":null}, {"uwid":"Ibcobfbf-
B87e-336b-a7lc-

efbc@727ddd]" “alert_type_id":4,"alert_subtype_id":18, "country™:"HU","report_rating™:4, confidence™:d,"re
liability":6, "magvar™:98,"location™: [19.847134,47.4739@3], "publish_date":"2819-81-

817T03:12:03+00:087, "last_seen";"2019-01-81T08:49:19+00.08", "city": "Budapest

K1.7,"road _type":null,"strest”:"Oktdber huszonharmadika

utea”, “report_description”:null, “thumbs_up®:@,"report_by_partner”:null,”jam_uuid™:null},
{"wuid";"9675cEFf-BCFl-2057-00e7-

84c16d31e956", “alert_type 1d":3,"alert subtype id™:3,"country"”:"HU","report_rating":8,"confidence™:8, “rel
iability":5, "magvar”:291,"location™:[19,841656,47,473943], "publish_date":"20819-81-

B1Tes: 21:49400: 08", "last_seen”:"2019-01-01709:50: 19+08: 80", "city": "Budapest

X1.°,"road type":1,"street” "Ulaszld

utca”, "report_description”inull,“thumbs_up™:@, "report_by_partner” inull,”jam_uwid™:null},
{Muuid”:"oBoecdTa-%eal- Jedb-9441-

-

Part of Trafmine provided JSON data

Target Area:
Part of 11" District Budapest



Data Sources:
Open Street Map

A Data from Open Street Map
official website

A Latitude Bounds:
A 47.46770 and 47.48430

A Longitude Bounds:
A 19.03310 and 19.06820

<?xml version="1.0" encoding="UTF-8"?>
<osm version="0.6" generator="CGImap 0.8.3 (896248
spike-08.openstreetmap.org)" copyright="OpenStreetMap and
contributors"
attribution="http://www.openstreetmap.org/copyright"
license="http://opendatacommons.org/licenses/odbl/1-0/">
<bounds minlat="47.4677000" minlon="19.0331000"
maxlat="47.4843000" maxlon="19.0682000"/>
<node 1d="277465" visible="true" version="T7"
changeset="44669370" timestamp="2016-12-25T20:29:527"

hseIZ"urbalazs" uid="906236" 1at="47.4820450" lon="19.0525080"/>

<node 1d="277466" visible="true" version="T7"

changeset="47110170" timestamp="2017-03-23T23:06:427Z"
user="BA;thoryPA@ter" uid="408450" lat="47.4809680"
lon="19.0520464"/>

Part of XML-formatted OSM data
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Data Pre-Processing:
OSM Code 1

A To convert XML formatted
data to MATLAB Structure.

A Extracts connectivity matrix.

A Plot routes on figures

AMai n Vapaised o$nd

Pal

0

bpii.osm export_bme_ 2019.json

(OSM Input File) (JSON Input File)
Data Input

JSON_Code 1

£ Lo 1 ParselSON.m

Data Pre-Processing

OSM_Code_1__ JSON_Code 1

Workspace.mat Workspace.mat '

| OSM_Code_lm | + |
%% Name File

=

Y o = I T, B - VU R o)

cpenstreetmap filename = 'bpll.osm';

%% Convert XML to MATLAB Structure

[parsed osm,osm xml] = parse openstreetmap (cpenstreetmap filename);

%% Connectivity
[connectivity matrix,intersection node indices] = extract connectivity(parsed osm);

intersection nodes = get unique node xy(parsed osm, intersection node indices);

%% Plan a Route without assuming one way roads

start = 1 ;

target = 9 ;

dg = or(connectivity matrix,connectivity matrix.'); %Ssymme
[route,dist] = route planner (dg,start,target);



Data Pre-Processing: ) (e
JSON Code 1 ParseJSON

JSON_Code_1
£ Lo 1 ParselSON.m

Data Pre-Processing

OSM_Code_1__ JSON_Code 1

A To convert JSON data into L IR ‘

understandable structure

= {};
= l:length(data.jams)

A Data about Alerts and Jams

= l1l:length(dataFormatted)

if strcmp (dataFormatted{l} (1) .street, data.jams{i,l}.street)
n = size (dataFormatted{l},2);

AMai n v adataFormatted 66

= l:length(data.jams{i,l}.revisions)

(n+j) .street = char (data.jams{i,1l}.street);

n

(n+j) . length = data.jams{i,l}.revisions (]j) .length;
(n+j) .speed = data.jams{i,l}.revis ns (j) .speed;

- @

(n+j) .delay = data.jams{i,l}.revisions(]j) .delay;
(n+j) .1line = data.jams{i,l}.revisions(j).line;

W W oW W W W
@ &

o

(n+j) .date = data.jams{i,l}.revisions(]j) .created at;

r




dataFormatted
(616 x 1 cell)

parsed_osm

1x 1 struct

bounds:
[19.03310,19.06820;47.46770,47.48430]

node

1x 1 struct

id : 1 x 42691 double (node identities e g. ‘277777465")

xy : 2 x 42691 double (Lat and Lon coordinates)

way

1x 1 struct
id : 1 x 7869 double (way identities e g. ‘6115357")

nd : 1 x 7869 cell (cell array)

Each cell contains a double type array
with variable numbers of node ids

tag : 1 x 7869 cell (cell array)

Each cell contains a different dimension cell array

Each cell is 1 x1 struct

Attributes

v : ‘Egry Jozsef utca’




Data Processing:
OSM _Code 2

Al nput Vaarsed bshie

A Operations:
AExtract
AExtract
A Plot Ways

Nodesodo D
WaysoO Da

AOut put VavayDad | e :

[ SR

=1 i

OSM_Code_1__
Workspace.mat

OSM_Code_2.m

OSM_Code_2__
Workspace.mat

OSM_Code_3.m

OSM_Code_3_
Workspace.mat

racting Nodes

JSON_Code_1_

Workspace.ma I

JSON_Code_2.m

JSON_Code_2
Workspace.mat

JSON_Code_3.m

Data Processing

JSON_Code_3_
Workspace.mat

(parsed osm.node.id) ":

= (parsed |
[mnodeIds

Hode IDs

correspondir

S)5treeset HNHames

WavData =
Ffigure

for WayMo = l1:length (parsed

IDs

wayId = (parsed osm.way

OSm. Way .- 1d)

SAid(WaykMo) ) "




OSM_Code_1_ JSON_Code_1_

s -
Data Processing:

OSM _Code 3

OSM_Code_2__ JSON_Code_2
Workspace.mat Workspace.mat

JSON_Code_3.m
OSM_Code_3.m

A Extended operation on o
OSM Code 2 i Sl Workosce

Al nput VanNayDat&H!l e :

%% Gathering All OSM Coordinates in 1 Matrix

%% load Data

%05M Data Load

A Operatlon: Ga.the rS a.” / ; load 0O5SM Code 2 Workspace . WayData
coordinates in single matrix :
by vertical concatenation

%% All OSM Coordinates Matrix

A1l 0O5M Coordinates = []
for x = l:length (WayData)

A QUtpUt Varlable: Z 7 : A1l 0O5SM Coordinates 0 = WayData ;x}_ﬁaw-_:,:,,:,rd_i_nates;e - -
(AII_OSM_CoordInateS 5 2 - ; B11 0BSM Coordinates 0]:

end




OSM_Code_1_ JSON_Code_1_

s -
Data Processing:

JSON Code 2

OSM_Code_2__ JSON_Code_2
Workspace.mat Workspace.mat

JSON_Code_3.m
OSM_Code_3.m
Data Processing

JSON_Code 3
OSM_Code_3_ Workspace.mat
Workspace.mat

Al nput VaataFarmdtted 5

JS0OM_Code_2.m

Fvi Converting Date from ch to datetime Format

e

A Operations: TO Convert 2 % For doing further Calculations
timestamps from character to
M A T L A B S 6 d a t e t I 2 load -_TE:C:I'I '--:n:ln: 1 ".‘"-' space dataFormatted
z : [u] for street = l:length (dataFormatted)
A Important for tlmely anaIySIS for field = l:length(dataFormatted{str

time = datetime (dataFormatted{stzc 1} (field) .date, "InputFormat
dataFormatted{street, 1} (field) .da

end

end




Data Processing:
JSON Code 3

A Input Variable:
adataFormatted 6

A Operation: Segregation of
Jam direction on two -way

streets

A Output Variable:
acdataFormattedDir 0

OSM_Code_1__

Workspace.mat

JSON_Code_1_

Workspace.mat I
R ——
OSM_Code_2.m

OSM_Code_2__

OSM_Code_3.m

OSM_Code_3_

JSON_Code_2.m

JSON_Code_2_

JSON_Code_3_




