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TOMTOMD

Introduction

Location-based services have become ubiquitous in recent years and are used by multiple
industry segments and businesses. Because of this phenomenon, it is essential to understand
the typical behaviors of travelers in all kinds of driving. TomTom 0/D Analysis is a product for

origin and destination analysis based on probe data.

The pattern information of everyday trips is in high demand from diverse business sectors,
including:

e Smart City and Mobility programs,

e Geomarketing,

e Location-based advertising (LBA),

e Retail shop location,

e Urban planning of infrastructure development.

Product Description

TomTom 0/D Analysis provides trip investigation based on a high volume of location data.
TomTom gathers real-time Floating Car Data (FCD) by combining measurements of existing
infrastructure with signals from anonymous TomTom (connected) GPS devices, connected
cars, and anonymous GPS-equipped mobile phones. TomTom also archives this data to create

a historical traffic database. This is the main source of the TomTom 0/D Analysis.

APP GPS

Image 1: TomTom Floating Car Data (FCD) source mix.
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Trip Definition

Our algorithms analyze the probe traces coming from each device. The analysis recognizes the
pattern of a regular trip within any area. Probe traces are sequences of probe points that
come from the same device. These sequences define the concept of a trip. The trips come
from completely anonymized data and guarantee a highly secure content level. This protects
individual devices from being associated with specific drivers. The origins and destinations are
always associated with polygons (cities, districts, neighborhoods, postal codes, and so on) and

as such, cannot be linked to a specific residence or businesses.
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Image 2: Example of polygon definition in Paris, France.

Based on the area/polygon definition, TomTom 0/D Analysis defines the origins and
destinations based on the trip start point and end point, according to each FCD provider’s
typical behavior. For example, mobile and automotive data are interpreted differently. For our
use, a trip is a sequence of probe points that originate from the same anonymous device ID.
We call this a “probe trace”. We define a trip by every probe trace, with its start point and end
point. The primary output of any origin-destination product is based on the specific dynamics

of these trips, such as where and when it was initiated and concluded.
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Analysis Creation Process

The entire analysis creation process consists of four steps:

1. Defining the regions of the analysis

2. Defining the date ranges

3. Defining the time periods

4. Choosing the name of the analysis and additional parameters

Parameters Trips outside the regions

Create analysis

Analysis name

g Add to external region (default)

Reglons + ADD Trips that start o end outside of the
' defined regions are counted to the

‘External’ region.

Date ranges

+ ADD
Selected 0/4
Time Ranges
+ ADD 5 % =
T r
Selected 0/4 , rim to defined regions
Time zone 4 Trips will be trimmed to defined regions.
Origin of the trip will be defined as a
Europe/Warsaw ¥ , region where trip was first seen and
destination will be defined as a region
Time condition where trip was last seen
Trips start and end in selected time range v
Days Monday Trip statistics Include following statistics for trips: trip duration,
trip length and trip hour of day.
Tuesday
Wednesday Enable

Thursday

Friday
Saturday
Sunday Not all fields are completed SAVE AS DRAFT

Image 3: Analysis creation section with all the report settings.

-
ADD REGIONS

& Upload file

LIMITS

Region area

REGIONS

Image 4: TomTom map where the analysis area can be defined and visualized.
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Area Definition

There are two main methods of defining regions of your analysis:

1. Upload file option. This feature allows you to import regions using one of the supported file

formats:
e .GeoJSON
e _.TopoJSON
e .SHP (all files should be provided in a single zip archive)
e KML
o .KMZ

ADD REGIONS

Q Search

&, Upload file

* T
LIMITS reasure Island
Region area (per analysis) A
154.30/3000.00km’
Region count
194/200 regions
REGIONS O Delete all
. =T g
Region 1 Reg'on 31 -— Reglon 168
Region 2 Reglon 21 Reglon 7
R
Region 3 Region 113 egion 94
Region-32 Reglon 20
Region 4
Region 63  Region-186-Region M“—Regwn 50 Reglon 22
Region 5 Region|16
Reglon 33,7 - ‘ Region'8
R 6 i
caon fegion(120 Region 70 Reglon 142 Regiond4 1 L, ol =
Region 7 Region-79 ) b‘ Region’45 I
Region 73 Region 25 i
- egion 1
Region® Region(60 REgion2 g
2 4 9
— 0 RRegion 36 /Region'19
egion g
g Region 35 Region'6s Lk
Region 10 L 9 ¥
Region 11
Copyright @ 2019 TomTom. All rights reserved

Image 5: Results of importing a shapefile file containing San Francisco regions.
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2. The second method is using the Draw regions option, which uses the following tools:

e Administrative Area: this tool allows you to select the administrative areas (e.g.
neighborhoods, districts, or cities) available in the TomTom map.

e Circle: this tool allows you to draw circular areas by selecting the center and then
increasing the radius.

e Rectangle: this tool allows you to draw rectangular areas.

e Polygon: this tool allows you to draw polygonal areas.

e Grid: this tool allows you to create a grid of connected squared or hexagonal areas with
a customizable cell side length from 0.50km to 10km.

e Shape painter: this tool allows you to draw custom shapes that will be converted into
areas.
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Image 6: Administrative Area selection.
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Image 7: Circle drawing tool.
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ADD REGIONS

Q Phoenix, AZ

& Upload file

uMITS

Region area (per ansiysis) T ands Estatds
260.29/3000.00km’ W t

Region7

Region count Griffin Histo:

Wept Plaza Estates

Shape painter

Jouble anta Grande

Cancel

REGIONS B Delete o Region 6

Downtown Scottsda

Region 1 Region 1 e

Region 2 o
Region2

Region 3 A

Region 4 Papage Py W #pag

Region 5 Region 4

Phoenix

Region 6 e

Region 7 Region3

_#Region 5

South

Image 8: Rectangle drawing tool.
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Image 9: Polygon drawing tool.
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Image 10: Grid drawing tool.
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ADD REGIONS B save
2, Upload file Q Gothenburg VA | Click and drag to draw polygon
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Image 11: Shape painter drawing tool.

In addition to the individual methods described previously, you can combine these region
types. For example, the user can import pre-defined shapefiles or geoJSON files and draw
custom shapes.
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Image 12: All the drawing tools combined and used in the same report.

The total region area (per analysis) is a maximum of 3000 km? while the maximum number of
regions (per analysis) is 200.

LIMITS

Region area (per analysis)
383.91/2000.00km*
—

Region count
81/200 regions
——

Image 13: 0/D Analysis limits for a single report.
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Date & Time Ranges

There are three information types while defining the date range and time period:

1. Date range: where you select a calendar range where 28 days is the minimum and 2 years is
maximum. The whole date range of your selection will be used in the analysis calculations. It is
possible to select up to 4 date ranges in one analysis.

2. Time range: where you can select a specific time window that will be used in the analysis
calculations. The minimum time frame is 3 hours while the maximum is 24 hours. It is possible
to select up to four time ranges in one analysis. The time range menu also allows you to select
time zone and a time condition which means that trips can either start & end in a specific time
range or start only.

3. Days of the week: where you can select specific days of the week that will be considered in

the analysis calculations. It is required to select at least 1 day of the week.

Date ranges
Selected 3/4

%

05/11/2019 — 06/11/2019

%

07/11/2017 — 07/11/2018

I

07/11/2018 — 05/11/2019

+ ADD

Time Ranges

Selected 1/4

|%
Gh

00:00 —10:00

+ ADD

Time zone

Europe/Warsaw v

Time condition

Trips start and end in selected time range

Days Monday
Tuesday
Wednesday
Thursday
Friday

Saturday
Sunday

Image 14: Date range, time range and days selection menu.

Note! Synchronizing and saving all the new data we use in our tool takes up to 7 days,
therefore, it is not recommended to use the last 7 days in the analysis date range to make

sure the results contain complete source of data.

10
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Additional Parameters

While creating an analysis, you can choose one of the two following parameters:

! Add to external region (default)

defined regions are counted to the

g Irips that start or end outside of the
‘External’ region.

g Trim to defined regions

Irips will be trimmed to defined regions.
Crigin of the trip will be defined as a

g region where trip was first seen and
destination will be defined as a region
where trip was last seen.

The first one, “Add to external region”, is a default setting. It means that all the trips which
had a starting or ending point outside of your defined region will not be added into your

results but will be added as a separate “External” hypothetical region instead.

The second one, “Trim to defined regions”, will add the aforementioned trips (the ones which
started or ended outside of your regions) to your results, so the trips will be counted to your

regions instead of a separate “External” one.

11
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To visualize how this works, let’s break it down based on the screenshots below.

1. Add to external region.

Trip Start

Trip added to "External” region.

Trip End

The trip that started or ended outside Region 1 will be added to a separate “External

region in the analysis results.

2. Trim to defined regions.

Purple Trip added to "Region 1" as both Origin and Destination.

Trip 1 End

™
\.

Trip 2 Start Trip 2 End}jl Region 2 I

Yellow Trip added to "Region 2" as both Origin and Destination.

The trips that started or ended outside region will be added to this “Region 1" instead of creating a separate “External” one.

12
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My Reports

This section is the main view of the TomTom 0/D Analysis application. It contains a list of all
your available reports, their statuses, their creation date and the duration it took to calculate

them.

Showing 1- 13 of 13 reports

Name

Italy Administrative

Bangkok - District Workdays 4AM-10PM

Singapore Demo

Not Midnight Munich

Berlin Bridges

Berlin Admin Areas

Sao Paulo Smart Cities Conference

Rome On Thursday Mornings, 2017-2018

Rome Center

Frankfurt OD | Tech Day

Manchester Neighboring Cities

Saint-Jerome

Sao Paulo > Airport

<

paagaaanaagae’

Created At

= 07/1/2019 9:55

£ 18/10/2019 10:14

£ 15/10/2019 13:43

= 15/10/2019 10:46

4 05/09/2019 12:52

B 05/09/2019 1211

B 15/07/2019 11:45

1 01/04/2019 13:50

£ 01/04/2019 13:04

1 30/11/2018 13:50

5 14/1/2018 :00

£ 18/10/2018 14:52

9 19/09/2018 12:36

Duration

Not started

About 9 hours

About 7 hours

32 minutes

About 8 hours

About 6 hours

About 19 hours

Unknown

Unknown

About 3 hours

About 12 hours

33 minutes

About 9 hours

Image 15: A list of all the analyses in “My Reports” section.

It is also possible to search the reports by name, mark them as favorites and view in a
separate “Favorites” tab or even clone them to make a new analysis based on the settings of

the one you are cloning.

My reports

Q Search by name All Favorites

Image 16: My Reports search bar and Favorites selector.

13
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In order to clone a report or mark it as a favorite, you need to hover your pointer over a report

and use the buttons which will appear on the right.

LOW MATRIX

Paris Bridges (2018) £ 12/04/2019 10:35 About 6 hours m
Paris Adm 8 1/04/2019 15:09 About 3 h &
Paris Administrative 5 ou ours ul

Image 17: Clone, Favorite & Share buttons for a specific analysis.

NOTE! If the analysis is queued or running, an additional “Cancel” button will appear which

allows you to abort the calculation of the analysis.

Below you can see about all the statuses available in “My Reports” section, which are further

explained in the next section of the user guide:

- g
= = i)

It is also possible to share your analysis results by creating a shareable link.

FLOW MATRIX i

Paris Bridges - Trip Statistics = 8 28/10/201917:41 13 minutes m
aris Bride B 28/10/2019 15:50 9 minut P
Paris Bridges (2019) 5: minutes a

Share with others

Anyone with this link can view this analysis so be careful not to share it
with anyone you don't intent to!

Shareable link

https:/fod tomtom.com/share/42¢ COPY LINK DELETE

Image 18: Generating a shareable link to share the analysis results.

NOTE! Using the “DELETE” button will expire the link and the results will not be accessible

anymore.

14
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Analysis In Progress

After running the analysis, the status of it will be “Queued” or “Running”. At this point, you are
able to cancel the analysis from the “My Reports” section, which will change its status to
“Cancelled”.

3¢ Gueued 3% Running 7%

While the analysis is calculating, you are able to see how many trips have been already counted.

ANALYSIS IN PROGRESS
Traces counted 616,691

. 20.0%

[*] CANCEL

Image 19: Traces counter showing calculations in real time.

As soon as the analysis is processed the status will change to “Done”.

When you open the report, you will see the following acceptance window:

() NEEDS CONFIRMATION
We need your approval

View output summary to decide if
you are interested in accepting the
report

VIEW SUMMARY

15
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You can Accept the analysis if the number of trips satisfies you. In case the number of trips is

low, and you don’t want to be charged for the results you can Reject it.

Analysis summary
Trips analysed: 60,624

As soon as the analysis is accepted the status will changed to “Accepted”.

In case you will reject the analysis, it will change to the following status:

In rare cases, the analysis may fail while being processed. The outcome is the “Failed” status
which indicates that it was not calculated properly. You will not be charged for such analysis;
therefore, we advise running it again. Should the issue occur more than once, do not hesitate

to contact us at MoveSupport@tomtom.com and we will investigate it further.

16


mailto:MoveSupport@tomtom.com

TOMTOM

Analysis Results

If the analysis was calculated properly and accepted on the user’s end, opening it from your “My
Reports” list will load a results page.

BERLIN ADMIN AREAS ¢

MAP FLOWS +
MATRIX
SANKEY DIAGRAM
(iiba
flellgensée  Hermsdort Karow
SPATIAL SANKEY
FLOWS EXPLORER

""""" einickendorf
AN Pankow _Neu:Hohen
DATE RANGES

TIME PARAMETERS

Zehlenc hterfelde
REGIONS

ORGANIZATIONS

Image 20: Analysis results page.

TomTom 0/D Analysis offers 5 different methods you can use to review the results:
1. Map Flows

< BERLIN ADMIN AREAS

Keszbery

+ Compare

Image 21: Map Flows section with an interactive map of predefined regions.

This is interactive report view which allows you to preview various of different scenarios.

17
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There are two ways you can mark given region either as origin or destination:

e using menu on the left side (ADD ORIGIN/ADD DESTINATION);

< BERLIN ADMIN AREAS / MAP

ADD ORIGIN

ADD DESTINATION Mitte
Friedrichshain
Prenzlauer Berg
Lichtenberg
Karishorst
Friedrichsfelde
Biesdorf
Marzahn
Hellersdorf
Kaulsdorf
Mahisdorf
Alt-Hohenschonhausen

Neu-Hohenschonhausen

e Dby clicking on given region and then selecting option;

Mitte

SET AS ORIGIN

SET AS DESTINATION

18



TOMTOM

The example on the screenshot below shows the result for one region selected as Origin

(highlighted in grey). All other regions, in this case, became Destination and show the

distribution of trips in:

percentage ratio - shown on the map;

flows ratio - which is shown on the left side;

Tegel

+
Date

2018-12-01 - 2018-12-31

< BERLIN ADMIN AREAS

Controls

2 e

(6) SCREENSHOT

07:00 - 10.00

Time s -Ame
+ Compare .

Image 22: Map Flows results with only one region marked as “Origin”.

These results contain additional information when you check Flows/km? option in the upper right

corner. This option takes into consideration the size of the regions and compares it to the

number of all the trips.

M
Tegel

+
Date

2018-12-01 - 2018-12-31

< BERLIN ADMIN AREAS

Controls
Moo
& Frows/kr

(B) SCREENSHOT

Time ¢
+ Compare 615% - 13

07.00 - 10:00

Image 23: Map Flows results with Flows/km?2 option enabled.

19
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Another option to view the Map Flow results is to:
e select one region as Origin (highlighted in grey);
e select the other one as Destination (highlighted in grey);
All the other regions with the data available will be treated as Via automatically.

< BERLIN ADMIN AREAS / MAF

cccccccc

FROM
Tegel

Mariendorf

2018-12-01 - 2018-12-31 07:00 - 10:00

Image 24: Map Flows results with one region marked as “Origin” and the other as “Destination”.

NOTE! There is a possibility to make a screenshot of the analysis available in the upper right

corner.

Controls

Labels

[G] SCREENSHOT

20



2. Matrix

TOMTOMD

This option shows you all the connections between different regions in form of a table.

Mitte
Friedrichshain
Prenzlauer Berg
Lichtenberg
Karlshorst
Friedrichsfelde
Biesdorf
Marzahn
Hellersdorf
Kaulsdorf
Mahlsdorf
Alt-Hohenscho.
Neu-Hohensch.
Falkenberg
Wartenberg
WeiBensee
Heinersdorf
Blankenburg
Karow
Franzésisch Bu
Niederschonha...
Pankow
Gesundbrunnen
Reinickendorf
Wedding
Charlottenburg.

Mitte  Friedri Prenzl.. Lichte. Karlsh Friedri
11067 244 32 103
3535 5395 565 60 190
3556 6503 390 28 57
505 740 313 54 192
204 239 80 161 425
229 313 74 301 248
316 378 120 314 59 287
472 437 296 651 12 394
123 130 7 131 35 106
198 188 37 156 43 89
254 2n 17 254 65 116
353 394 409 506 36 155
197 125 162 127 21 54
19 3 " T 1 0
23 32 15 24 0 1
495 361 165 14 55
7 31 152 30 2 6
54 52 86 22 2 8
93 43 1 20 4 4
167 78 238 69 17
283 95 259 35 2 1
502 200 64 7 16
214 77 61 [} 17
470 18 238 25 6 12
662 126 257 25 7 13
191 33 79 14 0 0

Biesdorf

S oo 3 o
2388

=
=

Marzahn Hellers..

174
264
236
410
173
366

354

712
313
356
609

= n = =
R S O~ SO

@ ©

Kaulsd.. Mahlsd.. Alt-Ho.. Neu-H
19 48 182
38 83 228
32 39 310
37 29 343
32 40 34
35 37 161
3 222 104
157 137 576

208 228 119

533 73

620 104
34 45

39 13 403

3 5 35

0 0 53

12 54 514

0 2 58

1 0 59

2 4 23

2 8 76

1 1 2

6 1 %

3 7 42

4 4 24

1 12 35

0 3 7

Falken.. Warte. Weile. Heiner.. Blanke. Karow Franzo.
26 2 0 191 27 T 16 29
39 9 0 192 18 8 7 17
43 4 3 806 103 17 28 96
53 3 1 102 18 3 8 8
18 6 0 28 3 2 3 3
24 1 0 66 7 12 0 3
24 9 2 52 12 2 2 6
238 58 8 269 19 20 18 44
53 2 54 3 4 5 20
14 2 0 22 2 2 3 10
5 3 2 39 1 4 1 9
385 2 18 603 1 32 12 26
805 57 67 304 49 17 10 32
60 67 3 43 0 2 7
130 6 72 59 6 2 2 0
164 1 31 275 29 21 43
53 3 356 53 38 60
43 0 89 331 132 88
28 5 83 232 151
27 0 6 144 1 102
16 0 3 86 37 274
49 2 5 364 54 227
11 2 3 125 16 8 20
[3 1 0 61 9 14 36
9 0 0 M 10 6 20
7 0 12 5 2 9

Image 25: Colored Matrix showing all the relations between regions in form of raw data.

You can select what regions you would like to see in the report.

The additional ‘region’ which is not checked by default is External.

Checking this ‘region’ shows

you the number of trips coming from outside the selected regions.

Select regions
Rows

Q Search

v Képenick

v Adlershof

v Niederschéneweide
v Rudow

v Gropiusstadt

v Altglienicke

v Grinau

v Bohnsdorf

v Buch

v Frohnau

External

Al

None

Columns

Q Search

v Képenick

v Adlershof

v Niederschéneweide

v Rudow

v Gropiusstadt

v Altglienicke

v Griinau

v Bohnsdorf

v Buch

v Frohnau

External

All None

Image 26: Selecting regions for the Colored Matrix results section to display.

Below you can see a Colored Matrix report results when the External region is checked.

21




TOMTOMD

REGIONS
rien Britz Tempe.. Meukdl . Rumm. Alt-Tre_  Planter_ Johan Baums_. Obers. Kopeni_. Adlers. Nieder. Rudow  Gropiu Altglie. Gronau  Bohns. Buch Frohnau External
SeLECT REGIONS Halensea [T 55 62 5 1 ¥ v 3 T 5 z z ¥ 2 w ! g 255
Grunewald| 24 2 77 2 5 3 2 5 2 2 7 z 20 3 2 0 61
Zehlendorf 60 58 134 6 9 3 28 1 4 2 3 21 ks
VIA REGION Nikolassee = 15 i 80 20 5 0 2 1 2 15 1 2 2
Kladow| 3 6 2 7 0 n 0 E 2 1 5 0 0 1 0 519
Select Region N Gatow| 1 1 3 5 0 2 0 [ [ [ 0 ] 0 0 0 [ [ 0 4
Lichterfelde | 255 2 4 8 m 2% 1 a 7 1 53 23 6
[R— Lankwitz| 299 8 0 N 1 2 9 15 5 5 5 2 8 1 0 5 ol 483
Marientelde | 65T 4] 4 1 9 4 17 5 5 31 57 8 1 796
t firme rong: Lichtenrade 155 153 -] a7 3 80 10 22 27 38 6 80 7 21 2 1
Date
Buckow 345 71 a7 19 4 % 2 64 3 1 4 % w5 a8t 3 19 1 515
201812:01 - 201812-51 N Mariendorf B 368 284 8 % 5 &3 25 17 2 2 z a7 79 8 2 8 5 3 721
Time Britz| 403 731 845 0 39 13 a a0 4 4 7 % 229 27 4 4 z 489
07:00 - 10:00 d Tempelhof | 684 368 -] 87 6 85 73 54 42 83 23 82 54 53 15 17 4 5
Neukolin | 217 aaﬂ% 104 am 67 167 194 n 6t 84 9 122 ! 15 14 17 1 6
Rummelsburg| 24 F) 50 Bl % 7 5 Y 2 s 1 8 2 5 8 4 o 2%
EXPORT Alt-Treptow | 13 2 19 337 a5 459 109 80 5 5 4 15 16 1 123
& ExporT AS LS Planterwald| 8 2 20 163 18 194 164 62 161 a7 88 18 2 1 7 a 76
Johannisthal | 92 18 202 22 1 32 87 00 229 ’ 189 4 2 [ess
8 EXPORT AS €SV Baumschulenw... | 37 LT <R 26 135 259 519 o7 35 61 % 53 E 2 )
Oberschonewei.. | 30 @ ] 121 m N 82 o 172 6 % 7 0o 283
Kopenick | 32 109 118 170 68 5 116 8 242 &7 15 125 186 7 3 o
LEGEND Adlershof | 20 73 67 108 1 9 o 102 7m0 29 5 209 104 8 0. 648
55 oR Niederschonev 1 33 68 13 13 05 218 156 w7 3 10 59 2 « 304
— Rudow | 182 s08 %62 4% 2 204 121 6 6 241 S @ 17 4 1
Gropiusstadt| 118 5 2 4 6 49 27 8 38 6 07 569 14 5 1 194
Altglienicke | 37 120 179 127 7 am 126 64 185 42 100 283 50 na 2 4 1
Grinau| 2 10 30 30 2 65 2 &6 30 3 138 m 83 0 4 120 270 % 1 o ar
Bohnsdort| 14 33 34 6 % 15 61 @ 6 s 148 56 1 262 124 [ 8ag o b s
Buch| 7 3 4 & 1 6 0 o 1 3 5 1 o 1 0 a 1 e 0
Frohnau| 4 o 3 2 0 0 c 2 1 o [ 2 0 8 1 0 o
Extemal a2 165 118 518 502 a9 340 190 25

Another option available in the Matrix view is to select the Via regions, which means you will
see the number of connections between different regions which travelled through the region

selected as Via.

< BERLIN ADMIN AREAS / COLORED MATRIX
- DESTINATIONS
REGIONS ~
'qu Mitte  Friedri.. Prenzl.. Lichte.. Karlsh.. Friedri.. Biesdorf Marzahn Hellers.. Kaulsd..
2N Some regions are hidden o
i Mitte 378 201 182 244 32 103 53 163 22 19
SELECT REGIONS o Friedrichshain 3582 5395 60 187 104 262 62 35
Prenzlauer Berg 1908 174 22 34 33 71 19 22
Lichtenberg 147 b6 1 9 1 2 0 1
VIA REGION ~
Karlshorst 203 239 44 19 9 1 0 1 0 0
L ) Friedrichsfelde 263 313 46 10 1 8 0 6 0 0
Friedrichshain v
Biesdorf 7 3re 63 2 Q 2 9 2 0 0
CLEAR Marzahn 64 7 2 2 3 38 0 1
Hellersdorf 119 130 21 1 [t} 1 3 1 1 0
Kaulsdorf 196 188 23 Q Q 1 5 0 4 4
B TIME RANGE ~ Mahlsdorf 253 27 64 a 1 1] 1 1 0 0
Alt-Hohensché... 292 394 65 4 2 1 0 5 0 0
Result time range
Neu-Hohensch... 102 125 9 Q 1 0 0 0 0 1
Date
Falkenberg 1 3 0 0 0 0 0 [} 0 0
2018-12-01 - 2018-12-31 v
Wartenberg 8 32 1 0 0 0 [0} (4} 0 0
Time
WeiBensee 75 361 23 14 3 5 0 0 0 0
07:00 -10:00 v Heinersdorf 3 3 0 0 0 2 0 0 0 0
Blankenburg 2 b2 0 1 0 0 [0} (4} 0 0
EXPORT ~ Karow 2 43 1 a 1 0 0 0 0 0
Franzosisch Bu.. 3 78 1] 2 1 9 o 0 0 0
8 EXPORT AS XLS Niederschonha... 15 95 1 2 3 1 1 2 0 0
Pankow 13 200 6 3 4 6 2 3 1 1
EH EXPORT AS CSV Gesundbrunnen 13 214 17 35 6 16 10 14 2 3
Reinickendorf 4 18 4 7 6 12 4 3 5 3

The time and the date ranges can be changed on the left side:
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B TIME RANGE

Result time range

Date
2018-12-01 - 2018-12-31
Time

07:00 -10:00

The Matrix results can be downloaded in two file formats:

EXPORT

EXPORT AS XLS

EXPORT AS CSV
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3. Sankey Diagram
This option shows you the number of connections between different regions in form of lines.

ORIGIN DESTINATION

FROM T0
WILMERSDORF SCHONEBERG

Image 27: Sankey Diagram representation of the analysis results.

By default, the results show you only 4 regions with the highest number of trips measured. In

order to add additional regions, you can use the Search window on the left side.

REGIONS ~
Q Search

Charlottenburg FROM | | TO | =

Mitte FROM | TO | <

Schoneberg FROM  TO | =~

Wilmersdorf FROM | TO |

Image 28: The possibility of adding more regions into Sankey Diagram results page.
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The time and the date ranges can be changed on the left side:

B TIME RANGE "

Result time range

Date

2018-12-01 - 2018-12-31 ~
Time

07:00 - 10:00 v

There is also a possibility to select Via regions, so you will see the number of connections

between different regions which travelled through the region selected as Via.

VIA REGION e

Friedenau W

The example is shown on the screenshot below:

ORIGIN VIA FRIEDENAU X DESTINATION
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4. Spatial Sankey

TOMTOM

The Spatial Sankey view allows you to display the results in a Spatial Sankey. This visualization

type is particularly useful if you have a lot of regions. This view makes it much easier to

recognize dense flows between regions.

< BERLIN ADMIN AREAS

= + Compare
2018-12-01 - 2018-12-31 0700 - 10:00

[ eion o
(©) SCREENSHOT

Lower imit

Image 29: Analysis results in form of a Spatial Sankey showing the relations between regions as lines.

The date and the time ranges can be changed in the bottom left corner of the map.

Date Time

2018-12-01 - 2018-12-31 ~  07:00 -10:00 ~

+ Compare

In case the analysis has many different regions and it is harder to view the results on the map,

we recommend lowering its limit. That way the results will be clearer, and you will only see the

relations with more significant data.

Controls
Flows/km?
Region names

[@) SCREENSHOT

Lower limit
12%

While viewing the results in Spatial Sankey you can click on a specific line connecting two

different regions and see the trips statistics.

Friedrichshain

3535 20m

Mitte

5546 ftr
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5. Flows Explorer

2018-12-01 - 2018-12-31

< BERLIN ADMIN AREAS / FLOWS EXPLORER

Orign -

07:00 - 10:00

Image 30: Analysis results displayed on an interactive map of Flows Explorer.

This is an interactive report view that allows you to select more than one Origin, Via and

Destination comparing to the Map Flow.

If you click on the region selected as Via, you will see the start and the end regions, which

travelled through this one and their percentage ratio.

Selected 1 regions

Blankenfelde

Stadtrandsiediung Maichow

Malchow

Fennpfuh!

Haselhorst

Konradshohe

Helligensee

Date

2018-12-01 - 2018-12-31

< BERLIN ADMIN AREAS / FLOWS EXPLORER

via
\
Vs \
™ \__ A4 §
i h X o
L
VA
Via
v W
ve Faa |
va -
£ 9 A o - Kaperick
via ¥ .nﬁ 10%
o x Argienche
[ a7 s
ongn o
Time
07:00 - 10:00

Lines
Show fines
Show direction
Labels

Name +

Absolute values

Flows

Seecte regoncs

Image 31: An example combination of multiple regions types in Flows Explorer.
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In case you would like to see the number of probes instead of the percentages, you can check

“Absolute values”.

Lines
Show lines
Show direction

Labels
Name + value ~

Absolute values

Flows per km?®

< BERLIN ADMIN AREAS / FLOWS EXPLORER
< BACK Lines
& show lines
arch [ show direction
Labels
Regions Name + value v
Oberschoneweide Via & Absolute values
Flows per k'
Kopenick via
Adlershot via
Niederschoneweide via
Rudow via
Gropiusstadt Via
Alglienicke Via
Granau Via
Bohnsdorf Via
Buch Via
Frohnau via
External orign.
Date Time
201812-01- 2018-12-31 ~  07.00 - 10:00 ~ = f— —
Origin Via Destination
i

Image 32: Results displayed in form of Absolute values instead of percentages.

Just like Map Flows, this view also allows you to check the Flows per km? values in the upper

right corner:

< BERLIN ADMIN AREAS / FLOWS EXPLORER
< BACK i‘“
Show lines
. Buch
Search - 5 L [& show direction
> Labels
Feanstuncy
Regions et A e Name + value v
Oberschaneweide va - M0 o B Absolute volues
e 5 ¢
[ el [ Flows por kare
Kopenick Via
Adiershof via
Niederschoneweide Via
Rudow Via
Gropiusstadt Via
Anglienicke Via
Granau Via
Bohnsdorf Vo
Buch Via
Frohnau Vie
External Onigin
#  Result tme range
Date Time
B e vl oo G —— —
. Orign via Dostination
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The date and the time ranges can be changed in the bottom left corner of the map.

Result bime range

Date

2018-12-01 - 2018-12-31

Time

07:00 -10:00

In case you selected the additional Trip statistics option while creating the report, you will be
able to view these results in the Flows Explorer section.

Enable

Trip statistics Include following statistics for trips: trip duration,
trip length and trip hour of day.

This parameter enables you to see not only trip count but also histograms of:

e Distribution - shows the number of vehicles travelled in a specific direction.

1origin 26 vias 1 destination

Distribution Hour of day

Origins

Vias

Destinations

= REGIONS

Length Duration
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Hour of day - shows the number of vehicles that started the trip at the specific hour.

Selection

1origin 26 vias 1destination

Distribution Hour of day

Hour of day
90000

80000
70000
60000
50000
40000
30000
20000
10000
0
S 4 % © & 9

‘= REGIONS
Length Duration
KU SRR )

Selection

1 origin 26 vias 1 destination

Distribution Hour of day

Length (km)
40000

30000

20000

DN DAY

= REGIONS

Length

Duration

- IIIIIIIII
IS

Ao
NN

Selection

1 origin 26 vias 1 destination

Distribution Hour of day

Duration (min)
100000

90000
30000
70000
60000
50000
40000
30000
20000
10000
8 ||
O 48 0

@ @ P

= REGIONS
Length Duration
»
"
R «Q?@Q

Length - shows the number of vehicles that travelled the specific distance.

Duration - shows the number of vehicle trips that lasted for a specific time.
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Use Cases & How To Read The Results

Origin-Destination Analysis tool allows analysing the trip patterns in multiple ways. That creates

the opportunity for diversity in results which may vary based on the customer needs.

Because you are free to draw your regions in whatever way you wish, it is possible to create

different scenarios.

Use Case 1

Let’s say an advertisement company wants to see which bridge was used the most while
crossing the river in Berlin to know where to place their billboards while advertising some social
events to increase their marketing reach. Or maybe the city council wants to modernize bridges
but wants to analyse the network to pick the least used bridges first to prevent heavy traffic

interference.

It is very simple to receive such results in Origin-Destination Analysis. Below you can see that it
is possible to create one big region around the north side of the city, one big region around the

south side of the city and multiple small regions on each bridge between them.

Region 3

Region;6. Region 8>~ Region 12

\ O Region.19: North

Region 3
Region 24

South

Region 26

Region 28
Region29

Region 30
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Once you have such an analysis calculated, you can go straight to the results. In the “Map Flows”

section, which was explained on Page 17, you can mark the upper regions as the 0Origin and the
bottom regions as the Destination.

Just by following these two simple steps, you will be able to see the whole trip distribution
between these zones.

272%

Now you can zoom in to the bridge you are interested in, for example - the one marked as Region
20. You can see that it is the most travelled bridge among all the nearby bridges, with 13.99%
of all the trips from the north side of the city to the south side of the city going through it.

\ Region 20 x
T51% >
13.99% of all trips that started in North and ended in South went through this region

11096% SET AS ORIGIN
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Use Case 2
Instead of drawing the regions on your own, the 0/D Analysis tool allows you to select already

predefined administrative areas by clicking them on the map in the region creation section.

That way it is incredibly easy to analyze the trip patterns between different admin areas of a
specific location.

BERLIN ADMIN AREAS - TRIP STATS 2

MAP FLOWS +

MATRIX

SANKEY DIAGRAM

SPATIAL SANKEY

FLOWS EXPLORER

Charlottenburg-Nord
™} DATE RANGE Charlottenburg

TIME PARAMETERS ias

Alt-Treptow

REGIONS 300

ADDITIONAL PARAMETERS Dahiem

Once you have your administrative areas selected and the analysis calculated, you can go

straight to the results and customize the region relations you are interested in.

Useful way of reviewing the relations between multiple regions is to use the Flows Explorer

section. It allows you to mark any region as Origin, Destination, Via, or both Origin or Destination
S0 you can customize the flows in any way possible.

¢
\ o~
v
.
Charlottenburg
[ Origin
Destination
Via

Onigin or Destination

None
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As an example scenario - the city council wants to reduce vehicle congestion and pollution by
opening new public bus transport routes from Tegel administrative area to Mitte, the city

center.

To plan the routes, they need to know which admin areas are the most traversed ones on the
route from A to B. It is simple to see that outcome in 0/D Analysis. All you need to do is to mark
the Tegel region as either the Origin or Destination, then mark the Mitte region as either the
Origin or Destination and finally mark all the regions between them as Via.

The results would help to see the trip patterns between these zones:

- < T
R S Y L~
- Lol / N
/ Hermsdorf Liib . . =
i 003% 001% /\ .
/ { v
/ Waidmannslust \ > /
( 0.09% > / \ ( \ ‘
\ Markisches Viertel =~ _\\ / Y
003% T / =
Rosenthal \ / A
\ Wittenau 0.03% \ / \7(
NS > Wilhelmsruh / AN
N 0.01% 7 Z
N v/ i j<\
.{ ./\\\ j'/ /- ]
4 \/'- .l
. L. 4
f W
s w8
| \\
\ =
e
Prenzlauer Berg R\
A
/ \
/' p

34



TOMTOM

Additional Options

After opening the analysis from “My Reports” list, users are able to view the results in form of
5 different methods, just as it was explained above, but there is also information about the

analysis Date Range and Time Parameters.

The regions of a processed analysis can be downloaded in GeoJson format if you click Regions.
That way it will be possible to reuse them again while creating a new report. It is also possible

to RENAME regions even when the analysis is processed.

REGIONS o

RENAME

&, DOWNLOAD AS GEOJSON

Image 33: Option to rename and download regions.
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Delivery

API Delivery - Developer Portal

To request API access, please visit https://developer.tomtom.com/.

TOMTOM®  pRODUCTS DOCUMENTATION COMMUNITY SUPPORT PRICING

€ VISIT us at Autonomy & Urban Mobility Summit Paris 2019! Follow along

Location technology
made easy

Launch your web or mobile application with our Maps, Directions,
Places and Traffic APIs.

GET STARTED

Web App Delivery - TomTom Move
To request web app access, please visit https://move.tomtom.com/login.

TOoMTOM* MOVE

Not a customer yet?
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