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Data Mining and Clustering

Data Mining Data Clustering

It refers to extracting or “mining” knowledge The goal is to segregate groups with similar
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 11t District Budapest



Data Sources:
Open Street Map

<?xml version="1.0" encoding="UTF-8"72>

/ Data from Open Street Map <osm version="0.6" generator="CGImap 0.8.3 (896248
Off'lC]al WebS]te spike-08.openstreetmap.org) "

contributors"
attribution="http://www.openstreetmap.org/copyright"
license="http://opendatacommons.org/licenses/odbl/1-0/">
/ <bounds minlat="47.4677000" minlon="19.0331000"
 Latitude Bounds: maxlat="47.4843000" maxlon="19.0682000"/>

<node 1d="277465" visible="true" version="T7"

e 47.46770 and 47.48430 changeset="44669370" timestamp="2016-12-25T20:29: 522"

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"

/4 . . user="BA;thoryPA@ter" uid="408450" lat="47.4809680"
Long]tUde BoundSo an="19.0520464"/>‘

copyright="OpenStreetMap and

* 19.03310 and 19.06820 Part of XML-formatted OSM data



bpll.osm export_bme_2019.json
(OSM Input File) (JSON Input File)
Data Input
l . t
Research Algorithm
g i ParseJSON.m

Data Pre-Processing

OSM_Code_1_ JSON_Code_1_
Workspace.mat Workspace mat

2 Components OSM_Code_2.m JSON_Code_2.m
» (Connections

OSM_Code_2_ JSON_Code_2_

° WO rkflow Workspace.mat Workspace.mat

JSON_Code_3.m
OSM_Code_3.m
Data Processing

JSON_Code_3_
OSM_Code_3_ Workspace.mat

1. Data Input b

4 Parts

. Data Pre-Processing

2
3. Data Processing sconicanon fl Z o0
4. Data Analysis ' ——

JSON_OSM_Code_1_ JSON_OSM_Code_3B JSON_Code_4C_
Workspace.mat _Workspace.mat Workspace.mat

v v v
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Data Analysis




Data Pre-Processing:
OSM_Code_1

* To convert XML formatted
data to MATLAB Structure.

» Extracts connectivity matrix.

» Plot routes on figures

Main Variable ‘parsed_osm’

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: o) (Gelan o
JSON_Code_ 1 _ParseJSON

JSON_Code_1_

£ Lo 1 ParselSON.m

Data Pre-Processing

OSM_Code_1__ JSON_Code 1

« To convert JSON data into P PR ‘

| Parse)SON.m @ |

understandable structure 21~ clear dataromarteds

k = 0;
dataFormatted = {};

l:length(data.jams)

« Data about Alerts and Jams - e engen (acarormacied)

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

WOk BB
oo @
| |

£

 Main variable ‘dataFormatted’

l1:length({data.jams{i,l}.revisions)
oI 1,1} (n+]j) .street
1{1,1} (nt+j) .length

char (data.jams{i,1l}.streest);

data.jams{i,l}.revisi (3) . length;

1,1} (n+]) .speed data.jams{i,1l}.rev j) .speed;
dataFormatted{l,1} (n+j) .delay data.jams{i,1l}.rev s(j) .delay;
1,1} (n+3) .1line
1,1} (n+3) .date

=@ e W
|

@
|

data.jams{i,l}.revi s(3) .1line;

]
|

data.jams{i,1l}.revisions (j) .created at;

P oW W W W W W oW



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’




OSM_Code_1_ JSON_Code_1_

s -
Data Processing: = I

OSM_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_

 Input Variable: ‘parsed_osm’ i workipace mat

=R

% Loading WVariables from OSM |
load OSM Code 1 Works Ce . I

« Operations:
Extract Nodes’ Data
Extract Ways’ Data modsteoxds = (parssa csmonods.xy)
Plot Ways ’ s+ Extracting Ways:

Hode IDs

W

Extracting Nodes

[ I

nodeTIds = (parsed osm.node.id) ":
= (parsed osm.node.x®xy) "

=1

WavData
Ffigure

 QOutput Variable: ‘WayData’ S~ [Jfor WayNe = 1:lengch(parsed omm.way.id)

EFWawvy IDs

wayId = (parsed osm.way.id(Wayllo)) ":




OSM_Code_1_ JSON_Code_1_

o e
Data Processing:

OSM_Code_3

OSM_Code_2__ JSON_Code_2
Workspace.mat Workspace.mat

JSON_Code_3.m
OSM_Code_3.m

« Extended operation on e
OSM_Code_ i Sl o

e Input Variable: ‘WayData’

%% Gathering All OSM Coordinates in 1 Matrix
%% load Data

%05M Data Load

’ Opera'tion: Gathers all. 7 ; 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)

/ ‘OUtPUt Variable; / : A11 0O5SM Coordinates 0 = WayData (x) _ﬁaw—_:,:,,:,r,ii_nates;e - o
All_OSM_Coordinates ! : ; ALL OSM_Coordinates_0];

end




OSM_Code_1_ JSON_Code_1_

e -
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

* Input Variable: ‘dataFormatted’

JS0OM_Code_2.m

Fvi Converting Date from ch to datetime Format

e

« Operations: To convert
timestamps from character to
MATLABs’ datetime format

% For doing further Calculations

%% load Data

LA = L [J

load JSON_Code_ 1 Workspace dataFormatted

0 =] o

%% Changing ch to datetime

for street = l:length (dataFormatted)

) Important for timely analySiS : for field = l:length(dataFormatted{str

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

end

end




OSM_Code_1_ JSON_Code_1_

Data Processing:

JSON_Code 3 g )

Workspace.mat Workspace.mat

JSON_Code_3.m
OSM_Code_3.m
Data Processing

e Input Variable:
‘dataFormatted’ e Sl Werkepace ot

| dataFormatted | dataFormattedDir

» Operation: Segregation of (3] 616x1 cet [0 616x2 cell
Jam direction on two-way
streets
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JSON_Code 3
OSM_Code_3_ Workspace.mat
Workspace.mat

[ )

Data Analysis:
y .
JSON_OSM_Code_1 W
- - - JSON_Code_4B.m

JSON_OSM Code 3.m

JSON_OSM _Code_2.m JSON_OSM _Code_1.m

JSON_OSM_Code_3B.m BPON Code Acm
JSON_OSM Code 1_ JSON_OSM_Code_3B JSON_Code_4C

) I n pu t Va r‘i a b leS : WayData & Workspace.mat _Workspace.mat Workspace.mat
dataFormatted

» Operation: | Data Analysis
* Inegrates 2 datasets

» By assigning OSM Coordinates
data to Trafmine data through
comparing street names.

11 streets names from OSM data

a
: Full Matrisx
1 = [1+~

gth (WavData)

wiWavDatca (X)) -.Screccllamses)
tHamse_ OSM O = [=x]1-r

StrestclMams_OSH_©O = WawvData (x) . Strecstcllames:

* Qutput: Comparison_Matrix

= [StresetMMam=s OSM - StrecestHams_ OSHMM O] -

 Some drawbacks T e s o o s

[C1:-
tlengtch (dataFormatitceaed)

||
o W

* Missing names
» Spelling difference

]

b B
oW - M

W W
'—l

1



JSON_Code 3
OSM_Code_3_ Workspace.mat
Workspace.mat

Data Analysis:
J SO N_O SM_COd e_z JSON_Code_4.m

JSON_Code_4B.m
JISON_OSM_Code 3.m

JSON_OSM _Code_2.m JSON_OSM _Code_1.m

JSON_Code_4C.
JSON_OSM_Code_3B.m S

JSON_OSM _Code_1_ JSON_OSM_Code_3B JSON_Code_4C_

» I n p u t Va ri a b les : Workspace.mat _Workspace.mat Workspace.mat

All_OSM_Coordinates & v 4 ;
G0 G000 G0

dataFormatted

» Operations:
* Integrates 2 datasets " SON_OSM Codezm |+ |

1

7 By replacing Trafmine %% Replacing Trafmine Coordinates with OSM Coordinates
Coordinates with OSM
Coordinates through
comparing closest
coordinate set.

« Large processing time
» High complexity

for ®x = l:length (dataFormatted)
for x2 = 1l:length (dataFormatted{x, 1})
for x3 = 1:length (dataFormatted{x, 1} (x2) .1line)

latlonl = [dataFormatted{x, 1} (x2).line(x3,2) dataFormatted{x, 1} (x2).line(x3,1)]:

dist = []:

for x4 = l:length(RAll OSM Coordinates)
latlonz = [All OSM Co dinates (x4 , 2Z) All OSM Coordinates (x4 , 1)1:
[dlkm, d2km] = distance (latlonl , latlon2):;
dist0 = [dlkm d2lm] ;

= [dist ; dist0]:

S =
S oW oo

[ S GV T VI 8
(4 B T i8]

= min{dist(:,1)):
s X4]1:
_OSM rdinates (idx , 2):;
= A1l O5SM Coordinates(idx , 1):

5]

%)
[~
I e e e O O I I e e |

(3]
o] W

[TV TV SV 8 ]
[= Y]

dataFormatted{x, 1} (x2).1line(x3,2) = new_ lat;

dataFormatted{x, 1} (x2).line(x3,1) = new lon;




Data Analysis:
JSON_OSM_Code_3

» |nput variables:
All_ OSM_Coordinates &

dataFormatted

» Compact version of
JSON_OSM_Code_2

» Operation: Replace coordinates
of top-50 jam fields only

J
8

=]

OSM_Code_3_
Workspace.mat

JSON_OSM _Code_2.m

JSON_Code 3
Workspace.mat

JSON_OSM Code_3.m

JSON_OSM _Code_1.m
JSON_OSM_Code_3B.m

JSON_OSM_Code_3B

JSON_OSM Code 1_
_Workspace.mat

Workspace.mat

v
@

Data Analysis

= |+ |

JSON_Code_4.m
JSON_Code_4B.m

JSON_Code_4C.m

JSON_Code_4C_
Workspace.mat

v
iz

JSOM_OSM_Code_3.m
%% Extracting top 50 delay fields from each street data

= [1~7

dataFormatted 50
l:length (dataFormatted)

for street

delay = [17
1l:length (dataFormatted{streset,
1 (field) .delavs

for field
dataFor

F

[top_ 50 _delay , id=x]
idx = sort (idx) ;s
top_S50_fields = []-
for fieldz

top_ 50_fieldsO

l:length (idx)
[dataFormatted{street,
top_ 50_fields0]:

mattedi{stre=st,
delayO] 7

maxk (delay, 50) -

[top_50_fields ;

[dataFormatted 50 -

1)

1y (idx(field2)}1;

top 50 fields]:



JSON_Code 3
OSM_Code_3_ Workspace.mat
Workspace.mat

Data Analysis:
JSON_OSM_Code_3B

JSON_Code_4.m

JSON_Code_4B.m

JISON_OSM_Code 3.m
JSON_OSM _Code_2.m JSON_OSM _Code_1.m JSON_Code_4C.m

JSON_OSM_Code_3B.m

JSON_OSM Code_1_ JSON_OSM _Code_3B JSON_Code_4C_
Workspace.mat _Workspace.mat Workspace.mat

» Performs additional operation on
JSON_OSM_Code_3

g T] mely analyS]S Data Analysis

» Three additional input parameters:
« Street Name
« Start Time

| JSON_OSM_Code 3B.m = | + |

« End Time
» Qutput: delay, queue length and -

speed are plotted against time. ¢ % bata cotteotion
« Code can be modified to accept Catnoen = 0

multiple street inputs

dataFormatted 50 (field) .delay:
[delay ; delay0]:
us Lengths




JSON_Code 3
OSM_Code_3_ Workspace.mat
Workspace.mat

Data Analysis:
JSON_Code_4

JSON_Code_4.m

JSON_Code_4B.m
JISON_OSM_Code 3.m

JSON_OSM _Code_2.m JSON_OSM _Code_1.m
- - —~ - — - JSON_Code_4C.m
JSON_OSM_Code_3B.m s

JSON_OSM Code 1_ JSON_OSM _Code 3B JSON_Code_4C_
Workspace.mat _Workspace.mat Workspace.mat

. v v
* |Input variable: G

dataFormattedDir —

« Operation: To convert

| JSON_Codedm | + |
timeStampS from CharaCter tO ; I:a;u??r?;:a'=rp"r mat dataFormattedDir
MATLABs’ datetime format ‘
4 %% Changing ch to datetime
; for street = l:length(dataFormattedDir)
o . ) for dir = 1:2
2 Enable t]mely analyS]S g for field = l:length(dataFormattedDir{street, dir})

=
time = datetime (dataFormattedDir{street, dir} (field) .date, 'InputFormat’
dataFormattedDir{streecet, dir} (field) .date = time;

end




JSON_Code 3
OSM_Code_3_ Workspace.mat
Workspace.mat

Data Analysis:
JSON_Code_4B

JSON_Code_4.m

JSON_Code_4B.m
JISON_OSM_Code 3.m

JSON_OSM _Code_2.m JSON_OSM _Code_1.m
- - —~ - — - JSON_Code_4C.m
JSON_OSM_Code_3B.m s

JSON_OSM Code 1_ JSON_OSM _Code 3B JSON_Code_4C_
Workspace.mat _Workspace.mat Workspace.mat

v v
L

» Further operation on
JSON_Code_4

Data Analysis

JSOMN_Code 4B.m b= | -+ |
%% Gathering timestamps and addre
%% Load Data

load JSON_ Code_ 4 Works

SR

» Operation: to sort all the Jam
entries in dataFormattedDir
variable in ascending order with
respect to time.

o= W

%% Getting timestamp=

l:lengrth (dataFormatctcedDir)

l:length(dataFormattedDir{strest, dir}k)
dataFormattedDiristcrest, dirk (field) .date;

[ T < VR B

time0] -
dir field]:-
end

%% Getting corresponding addressc
addr = [1:




JSON_Code 3
OSM_Code_3_ Workspace.mat
Workspace.mat

Data Analysis:
JSON_Code_4C

JSON_Code_4.m

JSON_Code_4B.m
JISON_OSM_Code 3.m

JSON_OSM _Code_2.m JSON_OSM _Code_1.m
- - —~ - — - JSON_Code_4C.m
JSON_OSM_Code_3B.m s

JSON_OSM Code 1_ JSON_OSM _Code 3B JSON_Code_4C_
Workspace.mat _Workspace.mat Workspace.mat

. v y
 Further operation on T

JSO N_COde_4B Data Analysis

JSOM_Code 4C.m

7 J _
o Operat]ons 1 Ei T;:Za;;z;ng the jams and obtaining statistics
« Visualization of Jams on map | e
 Creation of Statistics table

%% FPlot

- How traffic evolved over time daazess = adarcr2) , adarr 31>

EFInformation

line dataFormattedDir{addre=s=s (1), address(2)} (addres=s(3)) .1line;

namse = string(dataFormattedDir{address (1), address(2)} (address(3)).streset) ;
direction = address(2):

g_length = dataFormattedDir{address(l), address(2)} (address(3)) .length;
speed = dataFormattedDir{address (l), address(2)} (address(3)) .s5peaed;

delay = dataFormattedDir{address(l), address(2)} (address(3)) .delay;




BQ,k‘" o

éud@ﬁ

Data Analysis: e o
JSON_Code_4C o o VM i

| Statistics

] 1008 table

1 2 3 4 5 b 7 8
Streert Mame  Direction Entries Max Jam Length{m) ~ AvgJlam Length(m) ~ MinSpeed(km/h)  Max Delay(s]  Avg Delay(s)

1 |Bartok Bela at” |"1" " "358" "558" "4,1889" "8 "8
2 'Bartok Bela it" "2" 2" 125" "201.5" *7.0306" 78" T4
3 "Budafokit” 1" " 05" 05" 47 1" 61"
4 "Budafolidt’ "2 £ "1088" "017.5" 4425 05" 1025
5 "Dombdvan at" "1" e 259" "259" ".8778" "109" "108"
b
;
t
9

‘Fehérvan it” 1" " 030" 630" "4,6889" "8 "63"
"Petofi hid" " 12" £y iy "1.6639" "86" "138.3333"
“Tetény it' il '’ “1050" 088" 0472 5" 05
“Uldszlo utea” 1" " 1 " "0.87778" "m' '

10 "Villanyi ut" e 3 "1025" "087.6667" i "9’ "
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Application of Algorithm

Example_Code_1.m

» To identify the busiest street the dataFormatted

variable was processed through Example_Code_1.m 'lifﬁ':i'
« busiest street which came out to be ‘Budafoki ut’ " "
» Although it is not one of the main roads of 11th -

District Budapest, but it runs along the BME T
« JSON_Code_2 changes the character timestamps to
MATLAB’S datetime JSOMN_OSM_Code_32B.m

« JSON_OSM_Code_3B plots the timely data of a
particular street and within a particular time
period.

JSON_Code_4C.m




Example Code 1.m | + |
%% Load Data
load J5 C:']'_'-T_L_'

LRI 8 T

(with max momner of jam entries

Application of Algorithm

Results

A =

l:length ({dataFormatted)
length (dataFormatted{street,

=1 &

1) »

[entries ; entries0]:;

14}

o SRR N
} gk N S entGellént ter

-
;'—‘”MUegyé‘{em

emenes , 2 ?
» 4 ;_ f - -
=) 3 f N

Busiest street data = {dataFormatted{id=x,

- . q_;.: e i 1 -
¥ & . - §BME CH Epllet:
= . .
I Ll BMEKE'pUhit’,f’-‘ ol - | JSON_OSM_Code 38.m '|. +
; Csiky o = > ) %% Purther Analysis
~— " l ~f o~ h o 2
o o { _ 3 %% Load Data
e B‘_E-’ldape'sft'q) . load J50N Code 2 Works
E - = e .X. G aMu,SZtak.c" eS P : dataFormatted 50 = Busiest street_data;
sZla Adomanybolt ’ az asa_,g-,!" Omany' : 2
- : g~ Egyetem A 5
Ny Lok , NS . % —_— S S ] %% Plot Street Data with Time
enta g > - . -
~'h4;: —= - » » //v 7”
L = > Y
rdonyiktér, > 1 S
4 —— ol e
— ] — a '
' "“-‘,‘ R : y V
g = = ’ 2 - | ;' InputFormat', 'yyyy-MHM-dd''
o & i, S szacer End Dac
R - v ) o sEnter Ead Da
e i i 2019-12-31T2 G9+00 ' InputFormat', 'yyyy-MM-dd''T'



Delays on Budafoki ut
I

£ X 19-Jun-2019 16:50:17
Y 2829

ObservationS: §X19-Jun-201916:40:18’

a Y 2079
o

o
Q

g X 18-Jun-2019 15:50:12

Average delay length of the street lies
between 500 to 700 seconds all over the
year

[@10)]

8
6

Delay(s)

@ 00 O
o ® 0O

@O0

Almost every month has a spike in delay
time around mid of the month

Lengthiest delays can be seen on 19th
of June between 15:00 hrs. to 17:00 hrs

In contrast, a thick cluster of low
speeds can also be observed around the
same time in lower figure
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It can be perceived that there could be
an event in the surrounding or in the
BME campus which would cause a high
pedestrian volume on the street and
creating the long jams very frequently.
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Application of Algorithm

Further Analysis

shows the projections of jams on

n can be taken further
period.

are set to 19th June 15:00 hrs. and 19th

gorithm shown in the figures below.



Application of Algorithm

Further Analysis
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Statistics
EH 5548 table

1
Streert Mame

Direction

1

2 |"Baranyai ter"

3 "Baranyai tér"

4 |"Baranyai utca”
5 "Bartok Béla Gt"
& "Bartok Béla Gt"
7 |"Bercsényi utca”
& |"Bertalan Lajos ...
9 |"Bertalan Lajos ...
10 "Bocskai ot"

11 "Bocskai ot"

12 "Bogdanfy utca”
13 "Bogdanfy utca”
14 "Budafoki at"

15 "Budafoki at"

16 "Dombdvar Gt"
17 "Dombdvar Gt"

18 "Egry Jozsef utca"
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4
Max Jam Length(m)

"170"

"215"

n3gn

"518"

"1129"

"1280"

269"

302"

"365"

"g74"

"1109"

R

"573"

"11491"

"2310"

"A0g"

408"

374"

3

Avg Jam Lengthi(m)
170"
"184.2"
n3gm
"249.1667"
"533.4615"
"969.8667"
"209.8"
302"
"242,1429"
"732.5"
"797.5676"
L
468"
"572.5714"
"1033.1373"
"373.4444"
"305.2596"
"357.4615"

B
Min Speed(km,/h)
"1.0861"
"0.28056"
"0.20833"
"0.18889"
"1.1444"
"1.5667"
"0.75278"
"0.46G67"
"0.49167"
"2.5083"
"0.79444"
"1.0583"
"1.6778"
"0.58333"
"0.46667"
"1,2044"
"0.46111"
"0.58056"

7
Mazx Delay(s)
"y 2g

"599"
"y54n
"1329"
"ggA"
nGTT
152"
598"
605"
137
"1174"
530"
“198"
"1865"
"2829"
"2aa"
ngEAn
574"

3

Avg Delay(s)
"121.5"
"285.6"
nq54m
"5314.6583"
"220.4615"
"315.5667"
"48.8"
"311.3571"
"303"
ngg
"414,7838"
"246.7143"
"159.6667"
"3
"622.7843"
"162.4444"
"215.6842"
"1a7"




Future Potential

applied on Waze data from

of opportunities as open-source
itions open for general public.

/2,%/,/{} ions can be integrated in the Open Street Maps,

eb-based applications such as Amazon, Apple, Facebook,




Thank You for the Attention -



