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IMT modules advances: traffic, energy, noise
and tailpipe emissions modules. Platform
structure and integration

Session II: IMT and simulation of low carbon mobility solutions

R. Chacartegui, J.A. Delgado, C. Ortiz [1]
[1] USE

LOURES

5

GRAD SPLIT



P Project co-financed by the European My ond i
HILCITCY - Regional Development Fund o N
— 18% and 19% mMay 2017

MEdItEFfﬂnEEn :,rf""""- EscuelaTécnica Superiorde Ingenieria de Sevilla
Camino de los Descubrimientos, s/n,
&) REMEDIO Sevilla - SPAIN

Implementation of the Integrated
Modelli ng Tool (I MT) GETTING THE COMPLETE PICTURE

e What is the
« DPF average local « driving cycles
. . . Tvorid technology emission? - GPS
Customized modelling tool to evaluate the transport, | aoncer setings ; cuise coirl
. * agin . s * gear shiftin
energy and environmental-related performance 72" [vehicletechnology -y Driving and usage | ghomrgf; )
. ?II’_COH Ioning
of low-carbon actions to be implemented. i e
e At local street level | e ectone o ety
T + travel times

* Focused on selected streets/condominiums
e Validated in selected roads participant regions (Treviso)

e Structure based on FIWARE platform

* Includes models from energy, tailpipe emissions, dispersion mo

* mean velocity
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Implementation of the Integrated
Modelling Tool (IMT)

ACTIVITIES DELIVERABLES FORESEEN RESULTS

Delivery

Activit Pl d date
Id 0L Title Description Mumber Title Description anne [month 067
Leader value

from 1

- - - - - - - | w3 T

r r - First draft of the integration structure of madules of

Scientific partners joint implement a commaon model,
integrating state-of-the-art modules for the analysis of

tool and within Fiware
- First draft af the trafficfmadule s integration

urban low carbon mobility settings. ~First draft of the Energy Madule
USE iz in charge of the overall system architeture [device — First draft of the Moise module
and sensor integration, standard & protocel for infout — First draft of the Emission Madule
Fine-tuning of interfaces) customized to public authorities’ specific . . .
| R L . The tool integrates various modules with
the integrated |needs bytheinvolvment of the Municipality technicians. X ..
dellinetool | USEisslze inch Fthet I't fhici Int red delling tool § algorithms to calculate energy transport efficiency,
modelling tool iz also in charge of the transport energy efficienc ntegrated modelling tool for
3.3 | ARPAVY Lo = i & ¥ L3.31 = CooE air pollution, carbon footprint, healh and noise 1 12
and validation |medule & the noise one. low carbon mobility solutions

impact, freight streamlining and other

inthe testci AUTH iz in charge of the at heri luti izsion &
in'the test city 1% /M ENSTES OTENE stmospheric poliution &mission performance indexes for urban road connectivity.

of Trevizo carbon footprint modules.

IST of the air pollution dispersion & freight streamlining
modules.

ARPAV iz in charge of the cost & health modules.

The tool is tested and validated o the Treviso study-area,
fine tuning its capability to detect =oft mobility actions.

Agreements KOM session for IMT

- First internal deliverable must be in May 2017

- The IMT deliverable (L.3.3.1) to be ready: end of

- Conclusion of fine-tuning of the integrat
validation in the pilot area of Treviso (end of
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FIWARE PLATFORM

‘ STEP 2: TRAFFIC DEFINITION

| STEP 1: ZONE DEFINITION |

| Road data |
requirements

| - Road Definition
- number of trams

| b f

| - especial lanes

I

I

[ Traffic data requirements I
| - vVehicle technologies (fleet) I
| - Traffic flow characterization |
I - vehicle loading |

For each tram

I
I
|
- gradient |
I
|

SUMO+PHEMIight

- curvature L |
- Building/spaces
L _indentification  __
| STEP 3: MODEL SIMULATION |
s FREIGHT AIR QUALITY COST AND HEALTH
MODEL IN “C ENERGY AND NOISE TOOLS I et = it
Calling Models

<—,_:oise model CNOSSOS-EU
Energy model

Pe — (Prou + Pag+ Py + Pgra)/N| + Pans

— P 3
B = O 5 A5 SN

_—
o="o»

oo - o

FIWARE PLATFORM ‘ STEP 4: ANALYSYS OF RESULTS

STEP 5: MODIFICATIONS

- Consumption by vehicle type
-Consumption in public transport

- Total CO2 emissions traffic

- Houses exposed to Lden>65db
‘-Sensible sites exposed to Lden>65 db.

‘v} w - Total fleet fuel consumption
\

-Include one traffic light in the position X
-Increase the bus frequency

-Change tram to pedestrian

-Include bicycle lane

PILOT ZONES ANALYSIS =% SUMO
= ‘ MUNICIPALITIES , B PHEMlight f- _— N
@) osm
= REMEDIO PARTNERS DETAILED ANALYSIS REMEDIO
g - —>”Real case” -af}— - Validation/calibration.
= I A = IMT I
< | | Datarequirements | T iilifia | )
> | —|- ——— ——— —
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Step 1: zone dEfI nition project_name.nod.xml
<nodes>
_ <node id="N1" x="2000" y="0"
A <node id="N2" x=“1400"
S y:”200"/>
A <node id="tl1" x="1600"
o ‘-:.:—.;}}E\‘_g' = y:1110011/>
(=i
</nodes>
N1 /
= ,

= -
SR
=

i
|\\‘
vy

»
IMT MODULES INPUT FILE
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Step 1: zone definition
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Step 2: traffic definition

Traffic characterization in the pilot area
Maximum number of vehicles (at peak-hour) 3037
Average number of cars per day Average number (cars) Average speed (km/h)
00:00-01:00 731 40
01:00-02:00 474 a1
02:00-03:00 277 44
03:00-04:00 226 41
04:00-05:00 224 47
05:00-06:00 455 43
06:00-07:00 1171 43
B Ty 07:00-08:00 2361 37
"‘EA“‘-E-‘:‘?‘-‘? SRS 08:00-09:00 2772 31
AT 09:00-10-00 2655 29
VIS 10-00-11-00 2699 29
11:00-12:00 2479 29
12:00-13:00 2408 27
13:00-14:00 2229 30
14:00-15:00 2161 29
16:00-16:00 2406 31
’:.zz;g 16:00-17:00 2356 32
tﬁ_:‘“*:;? 17:00-18:00 2420 33
e '-,;:;},;-..;_%_'.;%‘ 18:00-19:00 2418 29
o 19:00-20:00 2291 31
SN 20-00-2100 2314 28
S e 21:00-22:00 1939 28 '
“%‘}é?& o e Fe
:.;g__-.-‘.-.-.-. 22:00-23:00 1339 35 =
RRS 23:00-24:00 1035 36
vehicle occupancy (average persons/car) 1.4
Number of bikes per day MA
Number of motrobikes per day NA
Number of trucks per day NA
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Step 2: traffic definition
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Cars
Motorbikes

Trucks
Bus
bikes

Vehicle emission type

I country = = = = = = —»

Database

Cars
75% fEUS
25% /EUG
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Step 2: traffic definition

project_name.rou.xml

<routes>
<vType accel="1.0" decel="5.0" id="Car" maxSpeed="10.0" />
<route id="routel1" edges="el e2 e3 e4"/>
<vehicle depart="0" id="veh0" route="routel" type="Car" />

</routes>

=l
.
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v
IMT MODULES INPUT FILE
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Step 3: simulation

IMT PLATFORM (FIWARE)

project_name.nod.xml

IMT USER )
project_name.edg.xml

project_name.tll.xml

el

ROAD DEFINITION
TRAFFIC DEFINITION

project_name.rou.xml

Energy model
Air quality model
Cost and health model

Pe = I(pm]l + Pair+ Pa + Pg;rd)"f | + Paux

P Noise model
Pafr 3 CW xAcro.rs K?XT"

P, = (Mygie X\, +m + Mg ) XAXYV

rot wheels
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IMT PLATFORM (FIWARE)

outputs.xml

':.

8
Laen = 10lg [(2 ) 100 + (24) L (24) lo(mm)m]

mmuﬂmqar

Fllure .4 Location of equivoln point source on ight vehices (a oot | ) heavy

2and 3l and leateaory
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Remarks for module developers!

<edges>

M e <edge from="1" id="edl" to="2" numLanes="3" />
.xml files (inputs for module) Seae fromrdn smradn Tomede memiameemrae/s
<edge from="3" id="ed3" to="4" numLanes="1"/>
<edge from="4" id="ed4" to="5" numLanes="2"/>
<edge from="5" id="ed5" to="6" numLanes="3"/>

<nodes>
<node id="1" =x="2812.
<node id="2" =xz="1709.
<node id="3" =z="1689.

.45" S </edges>|
L12" type="traffic light" />
.51" type="traffic light"/>

<node id="4" x="1390.

<node id="5" x="1520.

<node id="6" x="1367.
<fnodes#

.06" type="traffic light"/>

46" typesttratfic lidnt! /> e Each module must be able to
generate its own output file
e Outputs/model results in .xml files
e Recommended lenguage for
modelling “C code”
o etenet sotect i typeetonet bt sohaerbeeat 10 SepaSpentetant diperttanent s * Each module should be a compiled
e o e file ready to execute

{routes>

<vType id="ear" vClass="passenger" max3pesd="T7"/>
<vType id="bus" v[laszs="bus" maxSpsed="5"/>

<route id="1" edges="edl ed2 ed3 ed4 edi"/>

<flow id="line 3" route="1" type="bus" begin="10" period="480">
<stop busStop="1" duration="30"/>
<stop busStop="2" duration="30"/>
<stop busStop="3" duration="30"/>

</ Elows
w TECNICO @

LISBOA
LOURES

[ F i 1 i T

</routesy
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Step 4: Analysis of results

12000 35

ey

o 10000 30

c

2 8000 25 Q :

£ 20 E :

= 6000 = '

£ 15 :

§ 4000 - :

2 :

2 2000 . :

0 0
200 220 240 260 280 300 300 400 500 600
t(s) t(s)
fuel consumption (g/h) speed (m/s) T0T7" car2 car30
indicators
Other results:
- hoise
1.33
:"‘

-C0O2, CO, HC, NOx, PMx emissions

|dcoz Bco B2ucBlnox Bl rvx B

ge=ia begoraie pe i Preemcaew

» Pipwiadse dahea s et wowty

LISBOA LOURES

| =] 4
fuel K electricity B noise B route K2 type - | waiting Bl lane
— —_— ‘ ¥ - F

W TECNICO ﬁu@ m .

® total CO2 emissions (ton) = total fuel (l)

1-{ "-'- y " “ r’
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Step 5: Modifications
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- Include one traffic light in the position X
- Increase the bus frequency

- Change tram to pedestrian

- Include bicycle lane

—>Modeling process again!

BASE CASE

fuel consumption per innhabitant (g)

MODIFICATED 1 MODIFICATED 2

@ TECNICO @
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FIWARE Platform

- Powerfull and easy service integration

- Multiple and heterogeneous systems

& FILARE

OPEN APIs FOR OPEN MINDS

- Collaborative and scalable
- Open and free

- Available wherever and whenever
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FIWARE Platform

. £ m y
mvEm e R L
LOURES e

» Pipwiadse dahea s et wowty

Arintip Unprgrsy of
Thessalondo

clhmary Municir ol s




interreg E

/Viediterra Nean e

g ia
-

& reMEDIO

Project co-financed by the European
Regiconal Development Fund

FIWARE Platform

Conceptual design
Alllow visualize and understand

the platform better

Platform interface

Sporsin

]

L =

Simple and easy to use

Secure
Powerfull
Versatile

TECNICO
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— e

Nueva pestafia x \

(& ﬂ ‘ [ https://account.lab.fiware.org/userl234/app_remedio/menu
ciones ¢ Bookmarks & Google

15

Home

About us

Models input

New model

Output

Welcome to
IMT

Powered by
& FILARE
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FIWARE Platform

Select Input Files

-  Reuse uploaded

- Create new

- Add & modify info
- Others

Run Processing

- Tool Selection

- Apply algorithm
- Others

Use Output files
Check output

-  Compare outputs

- Select export format

- Graphic view

- Others

Project co-financed by the European
Regiconal Development Fund
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S ] )

Nueva pestafia x \

(& ﬂ ‘ [ https://account.lab.fiware.org/userl234/app_remedio/menu
ciones ¢ Bookmarks & Google

15

Home
About us

Models input

New model
Output

Get model

Welcome to
IMT
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FIWARE Platform

Run a new simulation
New model menu
-  Create new files

- Modify files
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 ——y )

* @50

» | Dtros marcadores

C 0 ‘ 0O https://account.lab.fiware.org/userl?34/app_remedio/model_up

i1 Aplicaciones ¢ Bookmarks & Google

Home
About us

Models input

New model

Upload files
Output
Get model

Select files

Generate
new files

Powered by
& FIWARE

GRAD SPLIT | Fillet o'é Frewdse




Project co-financed by the European d :
Inter reg - Regiconal Development Fund REMENIG = e
w— 18% and 19% May 2017

MEdlte"aneiw Escuela Técnica Superior de Ingenieria de Sevilla
Camino de los Descubrimientos, s/n,
& ReMEDIO Sevilla - SPAIN
P ——— ———
I 0 ‘ i} https:,’faccoum.llab.ﬂware.org.v‘usel1B4,’app_remedm}model_up ﬁ‘ @ 50 0

F I WA RE P I a tfo r m 12 Aplicaciones ¢ Bookmarks G Google " it

Generate a new file is
selected Abolt us

Models input

New model
Upload files
Output

Model any route of any city |Blas
in the world

Generate
new files

- Add more information
easily

- Modify file information
- Add info by graphic

"y
ol ]

; ah o] Al 1t
N . © Colaboradores de OpenStrestMap v Hacer una donacion

interface
- Edit and complete R
information @ FILARE

- Select model to apply

&
1o o i R RS
=g Npgecrsin pe w Pipee—cee 1
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o [P
o —

C 0 ‘ [ https://accountlab.fiware.org/userl234/app_remedio/model_up fl‘ w @ 5] 0

F I WA RE P I a tfo r m 555 Aplicaciones ¢ Bookmarks & Google " it

/ Nueva pestafia

Generate a new file is
Selected About us

Models input

New model
Upload files
Output

Vle\_/v node selected and o
their features

Generate
new files

Edit info

) — i
| e s P
> N A o PN &
1 km R sl . ). X
e e (T Fi=sh,
3000 ft P AL
: B 7 @ Colaboradores de OpenStreethMap » Hacer una donas lan

i
1d neds L Longitude Alcicade | Type
X 48.6877 22.5637 @ Defaulr
id2 49.3924 22.9656 L] Default
483814 228772 @ Defaulr
id4 48.3734 22.9782 L] Default
45 5687 229887 9 Default
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F I WA RE P I a tfo r m 555 Aplicaciones ¢ Bookmarks & Google " it

/ Nueva pestafia

Generate a new file is
Selected About us

Models input

. Output
View node slected Bat wadsl
Select files

Edit info

new files

z < 4‘.!
i e N <
“«win T E0is | ]

V. ® Colaboradores de OpenStreethap ¥ Hater una donacion

New nodes Contriie:

14 node

Powered by
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0 ‘ O https://accountlab.fiware.org/userl234/app_remedio/model_up ﬁ‘ w 8 5 0

F I WA RE P I a tfo r m 555 Aplicaciones ¢ Bookmarks & Google " it

Generate a new file is
Selected About us

Models input

New model

Upload files
Output
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Home
About us

Models input

New model

Upload files
Output
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Select files

Generate
new files
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c O ‘ [ https://accountlab.fiware.org/userl234/app_remedio/model_up

FIWARE Platform

Calculate outputs

About us

Models input

- Select model to apply o s
Output
Select files

Generate Noise
new files

Energy

Air quality

eTvct all
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Calculate
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ciones ¢ Bookmarks & Google

15

FIWARE Platform

Processing data with

About us

algorithm selected

New model
output Processing...

Get model
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i3 Aplicaciones i Bookmarks (5 Google

Processing is finished Processing is finished

About us

FIWARE Platform

Models input Selec an option for results

New model

Output menu

Get model
export

- View output file

- Select export format

- View a graphic
representation

graphic
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Home Processing is finished
About us

Models input Selec an option for results

New model

Output . <Tumd version="1 8" encoding="UTF-2"%

- generated on 83/27/17 13:12:25 by SUMD netconvert Version 0.20.§-=

Get model

export <net version="0.27" xmlns:xei="http./ wer. w3.0rg/200L XM Schema- instance" xsi:noflanespaceSchenalocation="http: //suns. dlr. de/xsd/net_fils xsd™>

<location netOffser="-056.00, -1248.52" convBoundary="0.89,0.00,1978.06, 7462.48" origBouncary="955.80,1240. 52, 2034, 66, 8724,60" projParaneter="{"/>

<edge ig=":2 " funcrion="inrernsl’s
hi <lane ip=":2 0 6" index="0" speed="13.00" length="0.46" shape='380.66,2700.01 309,50, 2701.63 389.55, 2701, 11 389,52, 2701.20 309. 40, 2761.34"/>
graphic <

adge>
<adge ig=":3 0" funcrion="internai"*

<lang 3g=":3 § 0" index="8" speec="13 08" lengri="0.57" shape="1 74,4260.31 1 70,4260 47 1.60,4760.50 1 69,4260, 78 1.71,4260 87"/>
</edger
<edge id=":4_@" funcrion="inrernsl’

<lane i6="74_§.8" index="0" speed="13.96" length="0.43" shape="223.64,5165.30 222.65,0185.42 222.66,6135.51 223.65, 6185.60 223,63, 6285.72"/>
<redge>

“adge ig="edl” from='1" to='2" prioricy="-1"
<lane fo="ed] §" inder="3" speec="13 0" lengrh="3133 35" shape="1070 48, 5.84 320 68, 2760 81"/>
</edger
<edge fd="ed?" fron='2" to="2" priorizy="-1'>
<lane ig="ed §' inder="3" speed="13 09" lengrh="1515.20" shape="330.43,2781.24 1 74,4269.31"/>
<Vedge>
<edge ig="ed3" Fron='3" to="4" prioriry="-1"
<lane ip="ed3 8" index="8" speec="13.08" length="1028.24" shape="1.714260.87 ZZ3.04,6165.20"/>
</edge>
sadge io="edd" from="4" to="5" priorizy="-1's
<lane 10="snd §' inder="" spee="13 00" langrh="1313 32" shape="223 63,6185 72 23 63,7483 73"/
</edge>

<junction ig="1" type="unreguisted" x="1978 85" y="9.08" incLanes="" intlanes="" shape='1078.18,0.03 1920.85,1.65'/%

<junction 1="2" type="griority" x="32.86" y="2780.48" inclanes="ed] §" intlanes=":2 § §" shape="391.94,Z761.72 388.28,2760.10 357.93,2706.95"
<request index="" résponse="0" foes="8" cant="g"/>

< Junctians

<junction id=*3' type=‘priority” x="0.00" y="4260.48" inclanes='ed? §" intlanes=":2 § §" shape=".12,4270. 06 3.30,4260.60 0.10,4268.92">
<request indey="0" response="0" foms="0" cont="0"/>

.

A
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Use example: Select Processing is finished
format About us

c 0 ‘ [ https://accountlab.fiware.org/userl234/app_remedio/select_output

FIWARE Platform

Models input Selec an option for results

New model
view
Output

Get model

export

graphic
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0 ‘ [ https://accountlab.fiware.org/userl234/app_remedio/select_output W i @ 50

1 Aplicaciones ¢ Bookmarks & Google

» Otros marcadores

Home

About us
Models input
New model
Output

Get model

o T

view

export

Processing is finished

Selec an option for results

- - o
& Guardar como m
@-O'Ij' « GIE » REMEDIO » Outputs ~ [ 42| [ Buscor Cutputs 2|
1 Organizar » Nueva carpeta = @

graphic

excel

txt

. Favoritos
I Descargas Outputs
%7 Dropbex Nombre
B Escritorio

"l Sitios recientes

| Bibliotecas
@ Documentos
[ Imégenes
Jl Msica
=il Subversion
¥ videos

Biblioteca Documentos

Ningun elemento coincide con el criterio de bisqueda,

Organizar por:  Carpeta ¥

Fecha de modif... Tipo

o8 Grupoenelhogar - % L

MNembre:  emissions

Tipo: [XML Document.

( Ocultar carpetas
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Processing is finished

/ e

Use example: Graphic view |

About us

Models input Selec an option for results
New model

view
Output

Get model
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c O ‘D https://account.lab.fiware.org/userl 234/app_remedio/meodel_down ﬁ‘ @ 5 0

F I WA RE P I a tfo r m i Aplicaciones #r Backmarks G Google " i)

Query outputs in a date
range About us

Models input

New model

November 2014

. output
B V I e W Get model Select a date range

Start date 11/01/2014 End date 1/30/2014 Last 7 Days

- D | d Nov 2014 Nov 2014
ownioa © ©0 I —
27 28 20 30 31 . 26 27 28 20 30 31 [
- Com pare : — Novembar 2014
3 4 5 & 7 8 20 4 4 5 6 i @&
October 2014
_ Ot h ers 10 1 12 13 14 15 9 10 M 12 13 14 15
17 18 19 20 21 22 16 17 18 19 20 21 22 Sepaniter 2014
24 25 26 27 28 29 23 24 25 26 27 28 29 August 2014

1 2 3 4 § 86 . 1 2 3 4 5 & July 2014
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i3 Aplicaciones i Bookmarks (5 Google » Otros marcadores

(& ﬂ ‘B https://account.lab.fiware.org/userl 234/app_remedio/model_down

FIWARE Platform

Query outputs in a data
About us
ra nge Models input
New model
= Output
- VIeW Get model

-~ Download (.

- Compare
- Others

D Seville_noisei411e101,xml [

D seville noiseisizoioz.xml [ download

D Seville energyi411871i,xml []

D seville energyisiiesoi.xml [] compare

other
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i3 Aplicaciones i Bookmarks (5 Google » Otros marcadores

(& ﬂ ‘B https://account.lab.fiware.org/userl 234/app_remedio/model_down

FIWARE Platform

Query outputs in a data
About us
ra nge Models input
New model
= Output
- VIeW Get model

-~ Download (.

- Compare
- Others

D Seville_noisei411e101,xml [

D seville noiseisizoioz.xml [ download

D Seville energyi411871i,xml []

D seville energyisiiesoi.xml [] compare

other
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FIWARE Platform

Query outputs in a data
range

- View

- Download
- Compare
- Others

/ e P

-

(& 0 |D https://accountlab.fiware.org/userl 234/app_remedio/model_down

Q80

plicaciones #r Bockmarks

G Google

Home

About us
Models input
New model
Output

Get model

<Puml version="1." encoding="UTF-8"?>

<!~ generared on 83/27/17 10:18:25 by SUMD nerconverr Version §.20.8--»

<net version="6.27" mlns:xsi="REtp://wm.wd.org 001X Schena-Enstance” xsi:noNamespaceSchenal ocation="httg://sun. dir. de/nsd/ner_file.xsd">
<location nerOffsst="-056.00, -1240:52" convBoundary="8.00, 0.00,1978. 05, 7483. 48" origBoundary="056.00, 1240.52, 2034.06,8724. 00" projParamster="1"/

<edge ig=":2 8" function="internal"
<lane 3d=':2 68" index="3" spees="12.09" lengch="0 46" shape="380.55,2780.91 380.59, 2701 62 389.55,2761.11 380.52,2701.20 380,49, 2701 24"
<Vedges
<edge 3=":3 §" function="interral®
<lane 3=":3 § 0" index="0" speed="13.00" length="0.57" shape="1.74,4269.91 1.70,4260.47 1.69,4260.50 1.69,4269.70 1.71,4260.87"/>
<edge>
<edge jg=""4_§" funcrion="internal"
<lane 3d=":4_6_8" index="8" spees="12.00" lengch="0 43" shape="223.54,6185.3 222.65, 618542 223.66,6185.51 223,65, 6185.60 222.63, 6185. 72"
</edges

<edge ide'edl" from"1" nFZ

" priority="-1"s
"12.00" langrh="3133 35" shape="1070.48,0.84 220 66, 2700 01'/>

priorizy="-1"
= "12.00" langrh="1615 23" shape="280 40, 2701 234 1.74, 4260 21'/>

" priority="-1"
<lane ig="ed §" index="J" speed="13.99" length="1928 24" shspe="1.71,4260.87 223.04,66185.30"/>

prioriry="-1"
speed="13.90" lengrk="1313 37" shape="273.53,6185.72 23.63, 7483.73'%>

<junction ig="1" type="unregulated® x="1072 66" y="g 86" inclanes="" intlanes="" shape="107¢.18,8 93 1986.86,1.65"/>
<junction ig="2" type="priority” x="388.09" y="7780 48" inclanes="ed] 8" intlanes=":2 @ 8" shape="301.64,2761.72 368.28,2700.18 387.93, £760.95">
<request index="0" response="0" Foes="0" cont="g"/>
</juncrions
<juncrion ig="3" type="prioriry" x="0.00" y="4269.48" inclanss="ed? 8" intlanes=":3 § 0" shape="g 12 4279.66 3.30,4259.60 0.19,4268.92"
ingex="9" response="8" Foes="§" conr="8"/>

<junction ig='4" rype="priority” x="222.89" y="G185.48" inclanes="eu? 8" intlanes=":4 § 8" shape='225.23,G185.11 277.45,6185.48 225.71, 6185.97">
<request index='g" response="8" foes="0" cont="6"/>

</function®

<juncrion ig='S" type="unregulated® x="22.00" y='T483 48" inclanes="ag4 0" intianes="" shape='75 21, 7483.97 22.05,7483.49"/>

Zronnection from=":2 8" to="sd2" fromLane="8" tolane="9" d:tr—
<conneczion from":3 8" 3
=ronneczion from=":4_9" ro="ag4" fromiane="g" mLanFﬂm

' srare=ue
rare="N"/x
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F I W A RE P I a tfo r m 555 Aplicaciones ¢ Bookmarks & Google " it

Query outputs in a data

About us

ra n g e Models input

New model
Output

- VI e W Get model

- Download [
- Compare

D seville_noiseis1ioioi,xml W

D seville noiseisizezsz. xml W download fuel consumtpion per innhabitant (g)

D Seville energyi411871i,xml []

D seville energyisiiesei.xml [] compare

MaDil FICATED L

MODIFICATED 2
- |
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Corporate information

About us

Models input Interreg ! TEEN'CD
- C on ta Ct New model Aleditenanean_—— LISBOA
ST UNIVERSITY OF
- Location Get model THESSALONIKI
- Projects ﬁ( y
- ebsite B LOURES
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Future enhacements Target zone

Extend the IMT application
range

- Select target zone by
graphic interface

- Automatic generation of a
simplified model with
interconnected ways

- Edit this model

- Instant generation of input
files
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FIWARE Platform \":"“;;"
Future enhacements ’:’:’":"

s a

Extend the IMT application

5
ra n g e 6 [H<nodes>
7 <node id="1" x="2934.06" y="1240.52" />
8 <node id="2" x="1344" y="3941" />
] <node id="3" x="956" y="5510" type="trafic_ light"/>
10 <node id="4" x="1178" y="7426" />
11 <node id="5" x="978" y="8724" />
- SeleCt ta rget Zone by 12 <node id="6" x="2934.06" y="1240.52" />
. . 13 <node id="7" x=" " '3941" />
g ra ph IC |nte rfa ce 14 <node id="8" y="5510" type="trafic_lighf"/>
15 <node id="9" ¥="1178" y="7426" type="trafic lig| *
: H 16 <node id="10" x="978" y="8724" /> - 5 [H<edges>
- AUtomatIC generathn Of d 17 <node 1G="11" x=12934.06" y="1240.52" /> & <edge from="1" id="edl" to="2" numlanes="3"/>
. o . 18 <node id="12" ;=";sg1 /> 7 <edge fr " "3" numlLanes="3"/>
Si mpllﬂed mOdel W|th 13 <node 1d="13" '5510" type="rail signa| 2 <edge fx "4" nunlanes="3"/>
20 <node id="14" n"7426" /> ] <edge from: "5" numLanes="3"/>
inte rconnected WayS 21 <node id="15" noy=ng724n /3 10 <edge from="5" i "&" numLanes="3"/>
P <node id="16" x="2934.06" y="1240.52" type="gipg| 11 <edge from="&" id=" " "7" numlanes="3"/>
. . 23 <node id="17" x="1344" y="3941" /> 12 <edge from="7" id="ed7" to="8" numlanes="3"/>
- Ed It thIS model 24 Lg/modesy 13 <edge from="B" id="edB" to="9" numlanes="3"/> t’-
14 " id="ed$" to="10" numlanes="3"/>
. . 15 " oid="ed1Q” "" pumlanes="3"/>
- Instant generation of input ¢ " Samraaisr comrian semlazeserar/>

. 17 " id="edl2" " numLanes="3"/>
ﬂ |eS 18 " id="ed13" " numLanes="3"/>
19 <edge from="14" id="edl4" " numLanes="3"/>
20 <edge from="15" id="edl3" " numLanes="3"/>
21 <edge from="16" id="edl7" " numLanes="3"/>

22 L¢/edges>

mym e D
D — LJ
" LOURES

# P ade kala— sy bsl ety
CAMAS WS




Project co-financed by the E F .
Interreg - “gﬁ:n;lUDévglr;;mentandumwan REMEDIO 2°¢ Meeting
18% and 19% May 2017

Mwit&nﬂnﬁw Escuela Técnica Superior de Ingenieria de Sevilla
; Camino de los Descubrimientos, s/n,
© RremepIO Sevilla - SPAIN

FIWARE Platform

Future enhacements

Integrated use of sensor
for:

- Add info to complete the
input files

- Use FIWARE for storage and
query sensor data

- Validate and complete IMT
result

- Use with IMT result to act
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FIWARE Platform

Future enhacements

Integrated use of sensors

- Tree network

- Low power consumption
- Scalable

- Periodic data

- Alarms/Events

- Send commands

- FIWARE integrated
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Using the REMEDIO IMT
Case example: Thessaloniki
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Thessaloniki- input data
e letsessewen

o . Maximum number of vehicles {at peak-hour) 3037
Traffic lights /signals/others Average number of cars per day Average number (cars) Average speed (km/h)
Road name (to find it in OSM) Lenght (km) position (GPS coordinates) 00-00-01:00 731 40
1(40.57637, 22.96995) 01:00-02:00 474 41
2 (40.58203, 22.96575) 02:00-03:00 27 &
03:00-04:00 226 11
3(40.58327, 22.96481) 04:00-05:00 224 a7
4 (40.58405, 22.96424) 05:00-06-00 55 48
5 (40.58626, 22.96262) 06:00-07:00 1171 43
6 (40.58748, 22.96169 07:00-08:00 2361 37
EBVLKAC AVTLOTéOE WG - Ethnikis Antistaseos 18 7 (40.58937, 22.95994) 08.00-09.00 20 31
09:00-10:00 2655 29
8(40.59120, 22.95814) 10-00-11:00 2699 29
9 (40.59175, 22.95771}) 11:00-12:00 2479 29
10 (40.59235, 22.95718) 12:00-13:00 2408 27
11 (40.59345, 22.95646) 13:00-14:00 2229 30
12 (40.59419, 22.95616) 14:00:15:00 2161 2
15:00-16:00 2406 31
13 (40.59585, 22.95619) 16:00-17:00 2356 2
14 (40.59712, 22.95605) 17:00-18:00 2420 33
15 (40.59792, 22.95554) 18:00-19:00 2418 29
16 (40.59944, 22.95461) 19-00-20-00 2291 31
b , 22,
20:00-21:00 2314 28
17 (40.60103, 22.95367) 51009900 T oS
18 (40.60207, 22.95339) 22-00-23-00 1339 a5
19 (40.60406, 22.95282) 23:00-24:00 1035 36
20 (40.60680, 22.95325) vehicle occupancy (average persons/car) 14
21 (40.60933, 22.95340) MNumber of hike.s per day NA
Number of motrobikes per day NA
22 [40'51041" 22'95353} Number of trucks per day NA
23 (40.61210, 22.95398)
24 (40.61426, 22.95410)
25 (40.61553, 22.95443)
26 (40.61635, 22.95457)
Baowhioong Ohyag - 3.3 27 (40.61779, 22.95468)
28 (40.61969, 22.95418)
29 (40.62119, 22.95387)
30 (40.62264, 22.95334) .
Boohéwg Mewpylou - 0.7 31 (40.62372, 22.95300) il b
Mavuhn AvSpovikou - 0.3 32 (40.62603, 22.95283) .I II
-
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Real (Open Street Map)

total CO2 (kg) total fuel (1) average noise (dB) total CO2 (kg) total fuel (1) average noise (dB)
pc 884.8 380.5 60.2 pc 961.7 413.7 60.0
moto 195.3 84.0 60.4 moto 208.6 89.8 60.4
trucks 783.0 332.0 71.6 trucks 836.9 354.8 71.2
G 135.9 57.9 727 bus 154.4 65.8 71.8
differences between real and IMT cases
14%
12% More data (higher number of road stretch)
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Thessaloniki- preliminary results

Average fuel consumption-noise and Fuel consumption and CO2 emissions by road
CO2 by vehicle type stretch

72.4

o :— 72.0 1587

6.5
871
61.4 678
x_ 61.6 >0 28
’ 372
15 229
1.2
98 105 45
. 0.5 0.7 [ | | -
- - EBvikAGg Avtiotdoews - BaowioongOAyag- Baow\éwg Mrewpyiou - MavwAn Avépovikou -
Passenger car Motorbikes Trucks Bus Ethnikis Antistaseos

M total CO2 (kg) mtotal fuel (l)

I CO2 (kg) mm fuel (I)  ==@==noise (dB)
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Proposed model->level of detail: Examples

constant velocity (without stops) Analyzing the effect of increase the
and considering accelerations traffic light time
14 6
¥ 135 .’
£ L4
12,5 z
5 10 15 20 25 e
t(s) !
0
2 0 200 400 600 800
© 15 t (S)
E e
= 2 long wait traffic lights =~ «ceceeeee normal case
305
0 Fuel consumption (l)
5 10 15 20 25
t) normal case 0.504

2 long wait traffic lights 0.521

—@— not considering aceleration —@— considering aceleration

average velocity (m/s) fuel consumption (ml)
no aceleration case 13.2 10.83

aceleration case 13.2
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THANKS FOR YOUR ATTENTION!
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