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City of Copenhagen Cycling Data for Active Traffic Management in CPH

Service goals

* Reduce travel time for
cyclists by 10% on specific
corridors

* Reduce number of stops for
cyclists by 10% on specific
corridors

- .. aswell as goals for busses,
pedestrians and cars

0%
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Active Traffic Management

Ability to monitor and
manage traffic as it happens

Data within minutes, not
days/weeks/months

Many data sources are fine
for analysis, but not fit for
operationaluse

Yes, data and active traffic
managementshould also be
for bicycle traffic

Cycling Data for Active Traffic Management in CPH

MobiMaestro 1.30.0.25772 - Emil Tin
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Key Metrics

 Volume
 Travel time
 Number of stops
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Volume?

* Loops

— often destroyed
* Radars

— can't count groups
* Apps

— no absolute counts
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ViSense

« Camerasensors mounted in traffic light
poles

* Images analysed on the device, only
simple counts are transmitted

* Need to improve performance in some
low-light situations

mm
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Cycling Data for Active Traffic Management in CPH

ViSense installations

| Kebenhavn |

MobiMaestro Copenhagen 1.46.5.54 - Emil Tin

System Layout View Scenaric Operator Maintenance Help
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Cycling Data for Active Traffic Management in CPH

Automatic traffic optimization

* Scenarios are configuredin
MobiMaestro, and can use volumes, e.g:
— |IF service goals is met on the corridor

— AND more than 300 cyclist / min for at
least 15 minutes on side street

— THEN change signal programs to prioritize
side street

* Not just local traffic control - can
consider the big picture

f“’“\»..m g @
"(._‘
\\\. ‘
SNV
|
N,
e Torvehallerne
S
Q@

300 registrerede
cyklister

P3

15 min

€n retning mod
r vest



City of Copenhagen Cycling Data for Active Traffic Management in CPH

ViSense data

, = O >
E Skabelon: ViSense, Cykler, Antal, X —+

& > C A Ikkesikker | 172.24.4.15:5601/app/kibanat#/visualize/edit/AWidgdZPrbs6Vb2hXx6g?_g=h@5352b398 a=h@c77ddb  H | @

/ Skabelon: Visense, Cykler, Antal, Udvalgte sensorer (to June 21st 2019, 00:00:00.000 to June

Visualize Save Share Refresh € O >
eller flere - Grafisk) 22nd 2019, 00:00:00.000
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
query: "{'regexp:{"sensorName”;"KK-{1408 | 141 0}-CM-VIN-01 . *preset].*"}" IGGERTIC Actions»
o

Sum of scalarValue

0200 2500 0800 11:00 14:00 1700 20:00 23:00

o @timestamp per 30 minutes
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Travel time /7 number of stops?

* Hard to find existing solutions that -
deliver operational travel times or
number of stops for cyclists

* Need to track individualcyclists?
* Need to install a lot of equipment?
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Shared City Bikes?

) '16‘15[ b”'(lis hiv.e GPS coconds Measured travel times
O Mion trips per year . 11-08-2016
o
* But not operational data >
« Ex: Bredgade/Grgnningen 400 . $
O
— 440 trips / day 300 *® s, ¢
— Only 15 travel times / day 200
100
o —4+—r"t+—+—t—t—+—+—+—+++—+—+—+—++++—++—+—+—+
0123456 7 8 9101112131415161718192021222324
Time
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Apps?

* Its’ the future! Butstill hard because:
— Single apps provide too little data
— User group too narrow, leading to biased data
— Uncertainty about quality of data

» A few big players probably have enough data, but don’t
(yet) have a business model for selling it

13



City of Copenhagen Cycling Data for Active Traffic Management in CPH

BikeSim

* Smart reuse of existing equipment and systems
* We can already fetch real-time data from all traffic lights!
* Part of our MobiMaestro traffic management system

* BikeSim computes estimated travel times and number of stops based on:

— Actual signal state of traffic lights
— Distance between intersections

* Monte Carlo simulation of cyclist moving along a corridor
* Optionally use of volume sensors for estimating the effect of crowding
» Data fetched from traffic lights using the open RSMP protocol

14
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City of Copenhagen

BikeSim example: Vesterbrogade

MobiMaestro Copenhagen 1.46.5.54 - Emil Tin
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BikeSim concept

Cycling Data for Active Traffic Management in CPH
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Simulator configuration

@
Average speed: |20 kmn/h
° @ @
° ’ & Standard deviation speed: |0 kmn/h
.. ‘ [teration time: 60 Sec
o . .
‘ Averaging period: 240 sec
s ’ of
] Min. stop time: | 10000 ms
[ ] &
o &
' ® Time difference between actual time and signal timestamps used in the simulation
» & 3
[
o ® . ® Initial time difference simulation: | 30000 ms
® ®
® .‘ ® oK Cancel
&
3 : $ |
] 8 ® © ®
. @ L . @
@ ® @
0 500 1,000 1,500 2,000 2,500
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Traffic Lights: our travel time sensor network

Cycling Data for Active Traffic Management in CPH
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BikeSim operational views

MobiMaestro Copenhagen 1.46.5.54 - Emil Tin

System Layout View Scenario Operator Maintenance Help
| Kebenhavn |

Frederiksberg
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Cycling Data for Active Traffic Management in CPH 18
Sensor views — e

Sensor views | =
- BikeSim|

Description “ Value

Bikesim: Emdrup 5@ -= Sglvtorvet 14 min

Bikesim: Hovedbanen -= Lille Triangel 11 min

BikesSim: Kgs. Mytory -= Sundbyvester Pl 0 min +17

Bikesim: Kongens Mytory - Tuborgwej 18 min +1

Bikesim: Lile Triangel -= Hovedbanen 11 min

Bikesim: Mgrreport -> Tomsgardsvej 14 min +1

Bikesim: Rahbeks Allé -> Radhuspladsen 9 min

BikesSim: Rysensteensgade -» @resund 5t 14 min

Bikesim: R&dhuspladsen -= Rahbeks Allé 7 min

Bikesim: sundbyvester Pl -= Kgs. Nytory 15 min

BikeSim: Sglvtorvet -= Emdrup Sa 14 min

BikeSim: Tomsgardsvej -> Ngrreport 14 min

BikeSim: Tuburgvej -= Kongens Mytory 18 min +1

BikeSim: @resund st -> Rysensteensgade 0 min +15

14 results

Notifications: 0 | New alarms: 6,345 | Seen alarms: 4
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Cycling Data for Active Traffic Management in CPH

System Layout View Scenario Operator
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BikeSim data

Cycling Data for Active Traffic Management in CPH

[A BikeSim: alle servicemdl-komidor X + - B 2

« - - A lkke sikker | 172.24.4.15:5601/app/kibana#fvisualize/edit/AWpYDIKeMqgBOxcIHIK3)? g=h@c048aebé a=h@477face Tr E o :
Visualize / Bikesim: alle servicemal-korridorer, hver retning Save Share Refresh € @ June 15th 2019, 00:00:00.000 to June 22nd 2019, 00:00:00.000 ¥
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n

Average scalarValue

query: "{'regexp”:

1,400

200

query: "{"regexp”:{"siteMame™" *Bike{5| s)im.*"}1" 1 queny: "{“regexp"{"siteName":".*TSO.*"}}"

siteName™:" ®[Test | test).*"}}"

2019-06-15 08:00

siteName: "Bikesim H.C. Andersens Boulevard - Gothersgade™

add a filter 4 Actions k

£) @ Bikesim: Kongens Nyt...
@ BikeSim: Tuborgvej -»...
@ BikeSim: Kgs. Nytory ..
@ BikeSim: Sundbyvest...
@ BikeSim: @resund st -..
@ Bikesim Emdrup se - ...
® BikeSim: Selvtarvet -»...
® BikeSim: Tomsgardsv...
@ BikeSim: Nerreport -...
@ BikeSim: Rysensteens...
@ Bikesim: Hovedbane...
@ BikeSim: Hovedbane...
@ Bikesim Li.Triangel - ...
@ Bikesim Rahbeks Alle ...
@ BikeSim: Rejsetid VM...
® Bikesim Radhusplads...

2015-06-19 20:00 2019-06-20 08:00 2015-06-20 20:00 2015-06-21 03:00 2015-06-21 20:00

@timestamp per hour
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BikeSim data

Cycling Data for Active Traffic Management in CPH

E BikeSim servicemal - Kibana ® +

<

o A lkke sikker | 172.24.4.15:5601/app/kibana#/dashboard/AWoGPAXCNgBOxc9HGApU? g=h@89915fc&_a=h@5338243

= | =

« H O

Dashboard / BikeSim servicemal

Share

Clone  Edit

< O June 6th 2019, 23:59:59.994 to June 8th 2019, 23:59:59.994

[ Search... (e.g. status:200 AND extension:PHP)

Uses lucene query syntax n

Add a filter 4

BikeSim: Rejsetid, alle korridorer, som tabel
filters =
1 Tuborgvej - Kongens Nytory
2 Emdrup Sa - Selvtorvet
3 Tomsgardsve] - Nerreport
4 Rahbeks Allé - Radhuspladsen
5 @resund Station - Rysenstensgade
6 sundbyvester Plads - Kongens Nytorv

7 Lille Triangel - Hovedbanegarden

-
of

-

Rejsetid (minutter) =
19.92

14.612

15571

8.307

15.528

16.865

12.371

Bikesim: Antal stop, alle korridorer, som tabel

filters =

1 Tuborgvej - Kangens Nytorv

2 Emdrup Se - Selvtorvet

3 Tomsgardsve] - Narreport

4 Rahbeks Allé - Radhuspladsen

5 @resund Station - Rysenstensgade

6 Sundbyvester Plads - Kongens Nytory

7 Lille Triangel - Hovedbanegarden

Antal stop =
8.491
7.454
8.831
5:132
3.596
8.113

6.29
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Combining data

S = O *
E BikeSimn: En korridor, rejsetid ift. - X +
« - A lkke sikker | 172.24.4.15:5601/app/kibana#/fvisualize/edit/AWmOOodNrbs6Yb2hbj9z?_g=h@922fdbeft_a=h@3d1a59f o E G :
Visualize / BikeSim: En korridor, rejsetid ift. antal cykler save Share Refresh <€ O june 159th 2019, 00:00:00.000 to june 21st 2019, 00:00:00.000 2
© o7 940
M Rejsetid minumer (skaleret)
M Antal cykler/min
0.60 a30
0.50 Q20
0.40 o0
0.30 \ 00
0.20 500
0.10 880
0.00 870

2019-06-19 00:00 2019-06-19 08:00 2019-06-19 16:00 2019-06-20 00:00 2019-06-2008:00 2019-06-20 16:00
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iRk - o %
a e “ es B Cykler: Alle BikeSim korridorer - = X -+

s » A lkke sikker | 172.24.4.15:5601/app/kibana#/visualize/edit/AWIBsHfprbs6Vb2h87d-?_g=h@8b5b71a8_a=h@373ff48 r E o :
Visualize / Cykler: Alle BikeSim korridorer save Share Refresh <€ O Last7days ?

Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n

* Maintaininga stable
system involving
multiple suppliers

Add a filter 4 Actions

 Validating data quality
and establishing ground

. S S

truth T e
* Privacy and GDPR Ry
2 40 s oot Eaasammaae

* Cost of equipmentand
maintenance

2019-06-20 14:00 2019-06-21 14:00 2018-06-22 14:00 2015-06-23 14:00 2019-06-24 14:00

@timestamp per hour
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Why can’t we just buy this bicycle data?

 We would ratherjust buy the data

* Most people already bike around
with a powerful computer packed
with sensors

* For cars, we can buy operational
data from e.g. INRIX or TomTom -
they collect from mulitple sources
and merge into a single uniform
data set

* When will somebody grab this
business opportunity?
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Thank you

EmilTin
Project Manager
ITS Program
City of Copenhagen
zfOf@kk.dk Nn
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