
Supplementary Materials 
This supplementary materials lists and describes the various states and signals used in SDL diagrams. 
Each secƟon is devoted to a specific process, providing the name of the state/signal and its descripƟon. 

States 
Pconfig_AƩr 

State DescripƟon 
Leg Obtained NaƟonal legislaƟon has been loaded 
Highway_AƩributes_Defined The aƩributes (naƟonal road laws according to the type of street) 

have been defined 

Pconv_Map_toNet 
State DescripƟon 
Map_Projected The map is projected 
AƩribute_Received AƩributes (naƟonal road laws according to the type of street) were 

received. 

PParking_Areas 
State DescripƟon 
Parking area generated The parking area is generated 
GeneraƟng_PA The parking area is being generated 

PPoly_Convert 
State DescripƟon 
OSM_Analysing The map OSM is being analyzed 
Map_Analysed the map was analyzed, polylines were created and sanded to 

desƟnaƟon. 

PPrep_Map_Osm 
State DescripƟon 
OSM_Obtained OSM file was received 
No_missed_data there are not missed data in the map 
Type_Streets_ok type streets in the map are equal to reality 
Speed_corrected the speed was corrected on the map 
TFL_corrected the posiƟons of traffic lights have been corrected 
Lane_corrected the direcƟon of travel (one way or two ways) has been set for that 

street 
Map_Detailed the map was detailed, and edge nodes were derived 
Prep_done the map was detailed and ready to be used in the other processes 

to derive and process informaƟon 



Ppt_flow 
State DescripƟon 
PT_Lines_Charged the recepƟon of public transport lines and road network is 

confirmed 
PTFlows_SENT confirmaƟon is given that public transport flows have been sent 
SimulaƟng PT line the single line is being simulated 
Speed_corrected   the speed was corrected on the map 
IDLE State that remains pending PT routes and flows signals 

 

P_Weight_TAZ 
State DescripƟon 
Buildings_Uploaded Buildings and POIs (Points of interests) were uploaded 
Infrastructure_charged Bus staƟons and Street Network were uploaded  
TAZ_Weighted Traffic assignment zones were weighted according to their 

aƩracƟveness  
PAcƟvity_Gen 

State DescripƟon 
TAZ_ok Traffic assignment zones uploaded with their weights 
Buildings_ok Buildings uploaded with their weights 
MATRIX_OD Matrix O/D uploaded 
pop_ok PopulaƟon Data Uploaded 
First_TAZ First TAZ was named TAZ1 (selected the first TAZ) 
AcƟviƟes_Done AcƟviƟes were created and sent 
Analyze F The flow between TAZ1 and TAZ2 is analyzed 
Analyze Primary Loc It is analyzed where to locate the primary acƟvity 
Analyze Secondary Loc It is analyzed where to locate secondary acƟviƟes 
Circles_ok Circle for placement of secondary acƟviƟes generated 
Ellipse_ok Ellipse for placement of secondary acƟviƟes generated 
Chain_ok Sequence of acƟvity generated for that individual 
Sec_Analysis It is being analyzed where to place the secondary acƟvity 
Temp_Chain SpaƟally localized acƟviƟes 
Pact_Time It is being localized the chain of acƟviƟes over Ɵme 

 

PBuilding 
State DescripƟon 
TAZ_Obtained TAZs uploaded with their weights 
Buildings_Received Buildings uploaded  
Building_Defined The weights of the single buildings is calculated 
WBuildings_DONE All buildings Analyzed with their weights 

 

PDef_TAZ 
State DescripƟon 
TAZ_Defined TAZs uploaded with their weights 
Net_Uploaded Buildings uploaded  



Building_Defined The weights of the single buildings is calculated 
WBuildings_DONE All buildings Analyzed with their weights 

 

POD_Matrix 
State DescripƟon 
TAZ_Uploaded TAZs uploaded with their weights 
Density_Uploaded Parameter related to populaƟon density loaded 
Weight_Uploaded The weights of the single TAZ are uploaded 
Second_TAZ All combinaƟons between TAZs are being analyzed. 

 

PComp_Val 
State DescripƟon 
Pop_ok The iniƟal populaƟon has been uploaded 

DataR_Captured Real data uploaded 

Sim_Captured Simulated traffic data uploaded 

Opt_IniƟalized OpƟmizaƟon iniƟalized 

Checking_Sensor Real data are compared with syntheƟc data to change the 
parameters of the ABM block 

 

PDef_Tech 
State DescripƟon 
Ready IniƟal technologies were specified 

DataR_Captured Real data uploaded 

 

PResults 
State DescripƟon 
Tech_Received The technologies of the scenario to be studied have been received 

and the relevant modaliƟes have been determined 

FO_Done The objecƟve funcƟon is ready to be used 

ANA_TECH Analysis of individual technology to assess whether it should be 
opƟmized or not 

 

 

 

 

 



 

Signals 
 

Signal DescripƟon 
Axis Axes of the ellipse that are used as a parameter to generate 

the posiƟon of the secondary acƟviƟes in the ABM block 
AcƟvate  AcƟvaƟon auxiliary message used to trigger operaƟons within 

processes 
AcƟviƟes AcƟviƟes carried out by the people who make up the 

syntheƟc populaƟon (locate in Ɵme, space) 
Acbuildings AcƟviƟes carried out in the buildings 
Adm_Boundaries AdministraƟve boundaries of the city 

Analyze Auxiliary signal used to build the map and acƟvate operaƟons 

ANA_TECH Analysis of individual technology to assess whether it should 
be opƟmized or not 

Arch Arc of road you want to analyze within the block for creaƟng 
maps 

AƩ aƩributes configured for map generaƟon, used to impose 
speed limits, and build road infrastructure when it has not 
been specified on the map 

Buildings Buildings located in the city, from OSM 
Bus_StaƟons PosiƟons of bus staƟons 
Car access The more car access point closest to the residence 
Dens_pop PopulaƟon density 
DistribuƟon DistribuƟon used to calculate the Ɵme chain of acƟviƟes 
ETT EsƟmated Travel Time 
ETTR Temporary EsƟmated Travel Time used to calculate the real 

ETT 
FirstPop First populaƟon parameters that will later be improved in the 

ABM block 
Flow_sim Traffic flow simulated 
Flows PT flows generated for the simulaƟons 
GTFS Data on public transport Ɵmetables and routes made by the 

public transport company operaƟng in the city 
LANE Auxiliary signal to analyze the different lanes 
Lex Current naƟonal road legislaƟon containing informaƟon on 

limits, how to generate intersecƟons based on the type of 
road (main road, urban, etc.) 
 



Signal DescripƟon 
Modes The modes of transportaƟon derived from the different 

technologies 
Net_Def DefiniƟon of the road and public transport network 

containing informaƟon on speed limits, signs to be observed 
O/D OD Matrix 
OPT Temporary signal used to opƟmize technologies that need to 

be opƟmized 
OW Signal used to build a One way street 
OSM File from open street map 
OSM_prep Map ready to be used to run simulaƟons 
On_street_Park Parking lots along the road taken from the OSM file 
Park Auxiliary signal used in the Parking Area process 
Pedestrian access The more pedestrian access point closest to the residence 
Pking_Altvs AlternaƟve parking areas are chosen for each parking area in 

case they are full 
POIs Set of points of interest derived from the OSM map 
Pop 
 

Social behavioral and populaƟon registry informaƟon 

PT Auxiliary signal used to build PT flows 
PT_Flows Flows (sequence of transportaƟon means) evaluated through 

the simulaƟon process 
PT_Lines Signal that contains the informaƟon about public transport 

lines 
PT_Routes outes of the Public Transport 
PT_StaƟons Contains informaƟon on the Public Transport StaƟons 
PT_trips Trips of PT classified according to the PT mean 
Radius Radius parameter used to locate secondary acƟviƟes 
Real_flow Real flow from sensors 
Result SimulaƟon results used to opƟmize different technologies 
Routes Routes calculated as a result of solving a rouƟng problem 
Segment Segment of road under analysis 
TAZ Traffic assignment zone: division of the city into mulƟple 

zones 
TAZW TAZ with the different weights for each TAZ 
Technologies Technologies that make up the mobility scenario 
TFL Auxiliary signal used to correct traffic light 

 
 



Urban_Mobility Ssystem
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Urban_Mobility 1 (1)system

Bmap_Net

BTraff_Sim BComp_Val

BSc

Net_Def

chReschopt

Results

Modes

Block Scenarios

It deals with defining technologies

 and optimise future ones

Traffic simulations

Modelling Map for the simulator
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Legislation

Lex

chMap_ABM

ChNet_Sim

Net_Def, Parking_areas, Adm_Bound,OSM_Prep

PT_Stations, Buildings, PT_Lines, PoIs

PT_Stations

PT_Routes

PT Flows

chSchedules

GTFS

ENV

ENV

ENV

ENV ENV

ABM_Sim

Parking_areas

Pking_Altvs

chSim_Com

chVal_ABM

Pop

Radius, Axis, Distribution

chPop

FirstPop

chSM

Activities
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Bmap_Net 1 (1)block

PPrep_Map_Osm

Pconv_Map_toNet

Pconfig_Attr
chOSM
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chAtt
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OSM_prep
Att

Net_Def
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Lex

PPoly_Convert Ch_park

Ch_Poly
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chPT_Flow
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Generating Environmental
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Pconfig_Attr Config_Attrprocess

Leg_Obtained

Memorize numLanes 

Memoriz As Double Way

Memorize max_speed for the OSM value 

Memorize Priority

One way?

Module to assign Number of Lanes

Memorize_One_Way

Disallowed means for this value?

Ready

Assign the priority of the street

Lex 

Assign disallowed means

yes

no

Allowed mean for this value?

Assign allowed mean

Leg_Obtained

Assign Maximum speed to the street

Activate TO SELF
Activate TO SELF

Ready  all OSM values for 

“highway” key in the map?

OSM Value= motorway, trunk,….

yes

no

Leg_Obtained

Activate

Activate TO SELF

no

Att TO ‘Bmap_Net_Pconv_Map_toNet’

yes

Highway_Attributes_Defined

Consider a new OSM value for the key ‘highway’

National Law Received

Leg_Obtained

OW

yes

Activate TO SELF

Leg_Obtained



Pconfig_Attr OWprocess

Disallowed means for this value?

Assign disallowed means

yes

no

Allowed mean for this value?

Assign allowed mean

Leg_Obtained

Activate TO SELF

Activate TO SELF

Leg_Obtained

yes
Activate TO SELF

Leg_Obtained

OW

no



Pconv_Map_toNet Street_Archesprocess

Osm

Ready

Ready

Complex projection?

Osm

Simple_Projection

Complex_Projection

Map_Projected

Att

Attribute_Received

All street 

arches analyzed?

no

yes

attributes already

 been defined in OSM?

Maintain OSM attributes

Attribute_Received

Is it a street?

All nodes 

analysed?

Bicycle path?
Railways?

no

no

Sidewalk?

no

Assign Default attribute

Arch TO SELF

Arch

PT_lines TO ‘Bmap_Net_Ppt_flow’ 

PT_Stations TO ‘Bmap_Net_Ppt_flow’ 

yes

Select new arch

yes

no

Net_Def TO ‘Bmap_Net_Ppt_flow’ 

Net_Def TO ‘Bmap_Net_PParking_Areas’ 

On_Street_Park TO ‘Bmap_Net_PParking_Areas’ 

Network_Done

Identify  BUS lines

Identify Bus Stations

Identify On_street_Park

Arch TO SELF

yes

Nodes

yes

yes

yes

no

yes

Type, id, OSM value

Assign Default attribute

Arch TO SELF

Assign Default attributeArch TO SELF

RW

Net_Def TO ‘Bpop_ABM_Pdef_TAZ ’ 

Map_Projected

Attribute_Received

Attribute_Received

Attribute_Received

Attribute_Received



Pconv_Map_toNet Street_Nodesprocess

Nodes

no

Select new node

Regulated node?

Attribute_Received

Arch TO SELF

yes

no

Boarder Node? Eliminate its outside streets

yes

no

Maintain it
Is it a Junction?

yes

Attribute_Received

Arch TO SELF

Very close to other  junctions?

Join the two Junctions

Create another node from them

Arch TO SELF

Attribute_Received

Arch TO SELF

Attribute_Received

yes

Identify Train Stations

Assign Default attribute

Arch TO SELF

RW

Attribute_Received

Identify train lines



PParking_Areas PParking_Areasprocess

Ready

Ready

OSM_prep, Net Def, On_street_Park

Define Parking Capacity

Full Parking capacity?

Generate new Parking

 off-road area

no

Parking area

 generated

yes

Park

Generating_PA

Generating_PA

Park

Park TO SELF

Parking area

 generated

All off road PA analyzed?

Select a new off r. PA

Find PA alternatives

Parking area

 generated

no

yes

Parking area

 generated

Pking_Altvs TO ‘BTraff_Sim_PRouting’

Parking_areas TO ‘BTraff_Sim_PRouting’

Net_Def TO ‘BTraff_Sim_PRouting’

Parking_areas TO ‘BPop_ABM_P_Weight_TAZ’



PPoly_Convert polyprocess

Ready

Ready

OSM_prep

Analyze single Entity 

Is it a POI?

Is it a Polyline?

Is it a Building?
yes

no

OSM_Analysing

OSM_Analysing

All  Map analyzed?

Map_Analysed

Store_POI

Store_Building

Analyze TO SELF

OSM_Analysing

Analyze

Select_New_Entity

Adm_Boundaries TO ‘Bpop_ABM_Pdef_TAZ’

Buildings TO ‘Bpop_ABM_PBuildings’

POIs  TO ‘Bpop_ABM_PBuildings’
yes

Analyze TO SELF

OSM_Analysing

yes

yesOSM_Analysing

no

Is it a Adm_Boundary?

Store_Adm_Boundary

Analyze TO SELF

OSM_Analysing

yes

no

Analyze TO SELF

OSM_Analysing

no

Analyze TO SELF

Analyze TO SELF

no



PPrep_Map Speed_Correctedprocess

OSM

OSM_Obtained

OSM_Obtained

Missing data from OSM?

yes

Insert_missing_data

Type_street in OSM = in real world?

No_missed_data

No_missed_data

yes

Correct_type_street

No_missed_data

no

Ready

Ready

Verify the type of street

No_missed_data

All streets analyzed?

Type_Streets_ok

yes

Select new street

no

Analyze to SELF

No_missed_data

Analyze to SELF

Analyze

Analyze to SELF

no

Speed to SELF

Analyze to SELF



PPrep_Map Speed_Correctedprocess

Speed_street ok?

yes

Correct_limit_speed

Type_Streets_ok

no

Verify the speed of the edge

Type_Streets_ok

All streets analyzed?

Speed_corrected

yes

Select new street

no

Speed to SELF

Type_Streets_ok

Speed to SELF

Speed

Is present a TFL in real world ?
no

yes

Verify the speed of the edge

Speed_corrected

All crossings analyzed?

TFL_corrected

yes

Select new crossing

no

TFL to SELF

Speed_corrected

TFL

TFL TO SELF

Lane TO SELF

Is present a TFL in OSM ?

no

Eliminate TFL

yes

TFL to SELF

Is present a TFL in OSM ?

TFL to SELF

Insert new TFL
no

Speed_corrected

Speed_corrected

yes

Speed_corrected



PPrep_Map Lane_correctedprocess

One way street on real world?

no
Impose_One_way

TFL_corrected

yes

Verify the speed of the edge

TFL_corrected

All streets analyzed?

yes

Select new street

no

LANE  to SELF

TFL_corrected

OW TO SELF

LANE

Lane_corrected

Street TO SELF



PPrep_Map Detail_Borderprocess

Is the road part of the desired detail?

no

Lane_corrected

yes

Lane_corrected

All streets analyzed?

yes

Select new street

no

Street TO SELF

Lane_corrected

Street TO SELF

Street

Border Nodes TO SELF

Map_Detailed

Eliminate it

OSM_prep TO ‘Bmap_Net_Ppoly_Convert’

OSM_prep TO ‘Bmap_Net_Pconv_Map_toNet’

Map_Detailed

Border Nodes
All nodes analyzed?

yes

Border Node?

Eliminate external streets

Prep_done

Border Nodes TO SELF
Border Nodes TO SELF

no

Map_Detailed

OSM_prep TO ‘Bpop_ABM_Pdef_TAZ’

Map_Detailed
Select new node

yes

no

Define net detail



Ppt_flow RoutesPTprocess

Ready

Net_Def, PT_Stations,PT_Lines 

PT_Lines_Charged

Ready

PT_Lines_Charged

All lines analyzed?

Consider new line

no

Generate PT_trips

PTFlows_SENT

yes

PT_Flows TO ‘BTraff_Sim_PSim’

Real schedules available?

GTFS

Calculate routes from GTFS

Calculate flows  from GTFS

PT_Flows TO ‘BTraff_Sim_PSim’

yes

no

PT_Routes TO ‘BTraff_Sim_PSim’
PTFlows_SENT

PT

PT_Routes TO ‘BTraff_Sim_PSim’

PT_trips to ‘Btraff_Sim_PSim’

IDLE

PT TO SELF

Def 

Start time 

 period 

 station period

Depart Times

For each line

Assign ID according

To:

- Line name

- Line Type

- Progressive number

PT TO SELF

Simulating PT line

Simulating PT line

Start time = when PT start

Period=between a bus and another

Station period= time at the station

Using Net_Def

PT_Stations,PT_Lines  to ‘Btraff_Sim_PRouting’

From PT Lines



Ppt_flow IDLE process

Routes

Simulating PT line

PT TO SELF

Store in PT_Routes

IDLE

Store in PT_Flows

Flows



BPop_ABM 1 (1)block

PDef_TAZ

Define 

Traffic

Assignment 

Zones

P_Weight_TAZ

Adm_Bound

Ch_Bound

POD_Matrix

PBuildings

Ch_Pol

ChTAZ_Build

TAZ

Buildings Ch_Path

Net_Def, Bus_Stations,Parking_areas 

chBuild_Act

ChWhTAZ_ODMat

TAZW

Car access

Pedestrian access

PActivity_Gen

Ch_Matrix

chCom_Ac

Pop

O/D

Ch_Act

Activities

OSM_Prep

Buildings, POIs

Population

 characteristics

Ch_TAZACV

TAZ

Net_Def

ACT_OD

Dens_pop

chMap_ABM

Assess the probability that

that Building will be chosen

 or not

Acbuildings

ChDef_WeightTAZ

TAZ

chMap_ABM

Generating O/D Matrix

The trips distributed in a Matrix

That identify relations between

TAZs

chTAZ_Matrix

TAZ

Collect data from population and 

localize activities in the

Space and time

24 h

Assessing how attractive 

is a TAZ using the probability

of choice as a weight

Radius, Axis, 

Distribution

chVal_ABM

chMap_ABM

ABM_Sim



P_Weight_TAZ P_Weight_TAZprocess

Buildings,POIs

Buildings_Uploaded

Buildings_Uploaded

Bus_Stations, Net_Def

Infrastructure_charged

Infrastructure_charged

Analyse all TAZ?

Select new TAZ

TAZ

no

Ss_BS 

NBs

NPOIs

TAZW to ‘Bpop_ABM_PActivity_Gen’

yes

TAZW=(Ss_Bs+NBs+NPOIs)/AreaTAZ

Infrastructure_charged

TAZ_Weighted

TAZ

Counts # Points of Interests

Counts # Streets, Bus Stations

Probability of choosing that TAZ

The higher the probability, the more attractive TAZ is.

Ready

Ready

TAZ

Counts # Buildings

AreaTAZ

Calculate TAZ area



PActivity_Gen PActivity_Genprocess

TAZ_ok

TAZReady

Ready
pop_ok

Acbuildings

Buildings_ok

Buildings_ok

MATRIX_OD

O/D

Analysis TO SELF

pop_ok

pop

TAZ_ok

Normal Distribution Home Activity

Normal Distribution Primary Activity

Normal Distribution Secondary Activity

Explicit from

Pop signal

Used to calcolate time duration

And starting time of the activities

l

Parameter:

Mean

Standard Dev

Pop TO ‘Btraff_Sim_PRouting’ 

Pedestrian access, Car access



PActivity_Gen Flowprocess

MATRIX_OD

All TAZ 

analyzed?

no

Select new TAZ

All TAZ 

analyzed?

Select new TAZ

yes

Send activities TO ‘Btraff_Sim_PRouting’ 

Activities_Done

Analysis

SEND TAZ1 TO SELF

Named it TAZ1

First_TAZ

First_TAZ

TAZ1

F flow TAZ1 and TAZ2

Named it TAZ2

no

yes

Send F to SELF

Analyze F 

MATRIX_OD

Analysis TO SELF

Send TAZ1  to SELF

A,B,C,D

A,B,C,D

Activities = 0

Calculate flow between TAZ1 and

TAZ 2



PActivity_Gen LocalizeH-Pprocess

yes

Analyze F 

Analyze Primary Loc 

Primary TO SELF

F

Select Home 

According to 

Probability

Save accesses

Locate H on the Acesses

Select a Building in TAZ 1

Is it a Home?

According to OSM

Send F TO SELF

no

Analyze Primary Loc 

Analyze F 

Primary

TAZ1

TAZ2

yes

Home_Primary_ok

Secondary TO SELF

Save accesses

Locate P on the Acesses

Is it a Primary Building?

According to OSM

SEND Primary TO SELF

no

Analyze Primary Loc 

Select a Building in TAZ 2

Send TAZ2 TO SELF

F>0?

yes

Analysis TO SELF

MATRIX_OD

no

Send TAZ2  to SELF

Bike+Car

Bike+Car



PActivity_Gen Localize_SAprocess

Generate Activities_Chain

Creation of a chain of activities H P S H

Based on a particular distribution

Condition:Initial and  Final point: H

Is S after H?

Select a building inside 

circle with center H

Is S before H?

yes

Calculate circle area

Radius

Home_Primary_ok

yes

Distribution

Generatae Circles for P and H activities

Circles_ok

Ellipse_ok

S Secondary activity
P Primary activity
H Home activity

Calculation of ellipse area

Axis

Circles_ok

Generatae Ellipse for P and H locations

Ellipse_ok

Select a building inside 

The ellipse

no

Chain_ok

Chain_ok

Chain TO SELF

All S analyzed in the chain?

Chain

Temp_Chain

Select new S

no

H

Ell

no

Is S before P?

yes

no

Select a building inside 

circle with center P

P

Probability from 

Pbuilding

Considering Circle

area

Probability from 

PBuilding

Sec_Analysis

Sec_Analysis

S TO SELF

S

Store in activities

Chain TO SELF

yes

From pop

From Comparation

Module

From Comparation

Module

Ell

Secondary



PActivity_Gen Sec_Detailedprocess

H

Chain_ok

Chain TO SELF

Save accesses

Locate S on the Acesses

Secondary activities Building?

Send S TO SELF

Chain_ok

yes

no

Ell

Chain_ok

Chain TO SELF

Save accesses

Locate S on the Acesses

Secondary activities Building?

Send S TO SELF

Chain_ok

yes

no

P

Chain_ok

Chain TO SELF

Save accesses

Locate S on the Acesses

Secondary activities Building?

Send S TO SELF

Sec_Analysis

yes

no



PActivity_Gen Temp_Chainprocess

Temp_Chain

Chain

Sort 

Activities

P Position

L = P

Last = An

First = A1

L: Starting Time 

Duration

Find the position of P

In the Chain

Associate the position of P

To L in the Chain

R=L+1

Valuate them for L

Define R as position 

Of L

R duration
Valuate the duration of R (S,H)

From pop input

Segment = LR
Define Segment as LR

ETTR, Segment TO ‘Btraff_Sim_Psim’

ETT

Store all in activities

CH_AN TO SELF

Pact_Time

Pact_Time

CH_AN

L=An?

L=A1

R=L+1

R duration

Segment = LR

ETTR, Segment TO ‘Btraff_Sim_Psim’

ETT

Store all in activities

CH_AN TO SELF

Pact_Time

L=P?

yes

no

A1=H=An=

24-sum(All Activities,ETT)

Calculate Starting times

For all the activities using ETTs

Analyze F 

L=L+1

yes

no

Duration of L

R=R+1

Next

R duration

Segment = LR

ETTR, Segment TO ‘Btraff_Sim_Psim’

From pop input

From pop input

ETT

Store all in activities

CH_AN TO SELF

Pact_Time

F=F-1

SEND F,TAZ1 TO SELF



PBuildings PBuildingsprocess

TAZ_Obtained

TAZ

TAZ_Obtained

Buildings_Received

Buildings

All buildings analyzed?

Select new building

no

Associate it to a TAZ

Build TO SELF

Build

Buildings_Received

Building_Defined

WBuildings_DONE

yes

Sc

Sw

Acbuildings (Wb, Sc, Sw)  TO ‘Bpop_ABM_Pactivity_Gen’

Ready

Ready

Build TO SELF

Centroid Building (x,y)

Short_Car Find the nearest access by car

Short_Walk Find the nearest access by walkWb=Area Building/Area Taz

Weight Building

Calculate the area of the TAZ

Calculates the area of the building

Calculate the probability that 

that building in that TAZ

Pedestrian access TO ‘Bpop_ABM_Pactivity_Gen’

Wbuildings TO ‘Bpop_ABM_Pactivity_Gen’



PDef_TAZ 1 (1)process

 Net_Def

TAZ_Defined

Net_Uploaded

Adm_Bound, OSM_Prep

All streets analyzed?

TAZs definition

Select new street

no

Associate it to a TAZ

Cycle TO SELF

Cycle

Net_Uploaded

TAZ_Defined

TAZ_DONE

yes

TAZ TO ‘BPop_ABM_PBuildings’

Cycle TO SELF

All nodes analyzed?

Select new node

no

Associate it to a TAZ

Cycle TO SELF

TAZ_Defined

All TAZs analyzed?

no

yes

TAZ_Defined

TAZ TO ‘BPop_ABM_P_Weight_TAZ’

TAZ TO ‘BPop_ABM_POD_Matrix’

TAZ TO ‘BPop_ABM_PActivity_Gen’

yes



POD_Matrix POD_Matrixprocess

TAZ

TAZ_Uploaded

Weight_Uploaded

Analyse

Analyse all TAZ?

Select new TAZ

no

Second_TAZ

O/D done

yes

Ready

Ready

TAZ_Uploaded

Density_Uploaded

Dens_pop

Density_Uploaded

Weight_Uploaded

TAZW

Analyse TO SELF

All the combinations of 

the TAZs were analyzed?

Weight_Uploaded

OD TO ‘Bpop_ABM_Pactivity_Gen’

Define the TAZ j

Define the TAZ = i

Calculate Aj

Fij=Ni*Aj*TAZWj

Ni=Ai*Di

Select new TAZ

Define Dens_pop = D

Insert Fij in ij NEXTAZ TO SELF

Matrix OD

Analyse TO SELF

yes

no

Calculate area of j

Flow between the two TAZs

Second_TAZ

Second_TAZ

NEXTAZ

Send entire Matrix

Number of people in i

Preparation of

An empty Matrix OD

Upload the density of

the Population

Second TAZ



BComp_Val 1 (1)block

PComp_Val

chValidation

Radius, Axis, Distribution

chSim

ChIot

Flow_sim

Real_flow

chPop
FirstPop

Pop

ENV

chVal_ABM

ENV

chSim_Com



PComp_Val Change Hoursprocess

Real_flow

ready

DataR_Captured

X=Real_Flow

Flow_sim

Sim_Captured

DataR_Captured

Pop_ok

ready

FirstPop

Pop TO ‘BPop_ABM_PActivity_Gen’ 

Pop_ok

Define  DELTA

Time

Define  first Geometry

Constraints and initial Values

Of Radius, Ellipsoid, (see ABM)

HP

From ENV every 

 24 h

Store Pop

Radius TO ‘Bpop_ABM_Pactivity_Gen’

Axis TO ‘Bpop_ABM_Pactivity_Gen’

Distribuiton TO ‘Bpop_ABM_Pactivity_Gen’

Time sample

24 h

Min, seconds

Change time

Opt_Initialized

All 24 h checked?
Mean and variance

Implement Delta to time

Checking_Sensor

Apply Metric and

 Store the result

Sensor TO SELF

no

yes

Optimization done?

Y=Flow_sim

During all 24 h

And for each hour

Sum Ztot To Mtot

init

Ztot

Sim_Captured

Ztot TO SELF

Ztot, Time, Mtot=0

Opt_Initialized

Time To SELF

no

BS

ABM

yes

init

According

To criterrias

Relative

To the file



PComp_Val Change sensorsprocess

All sensors analyzed?

Select new sensor i

X=Y?

Zi=(Xi-Yi)

Apply Metrics

no

Checking_Sensor

Sensor TO SELF

Sensor

Checking_Sensor

Sensor TO SELF

no

yes

Sum Zi to Ztot

E.g. | |, ^2

Z1 for Sensor1

Z2 for Sensor2

Z1+Z2+Z3…..

Checking_Sensor

Ztot=0

Ztot TO SELF

yes

Sim_Captured



PComp_Val par_ABM process

ABM

DataR_Captured

Change Radius

Change parameters Distribution 

Radius TO ‘Bpop_ABM_Pactivity_Gen’

Distribuiton TO ‘Bpop_ABM_Pactivity_Gen’

Change axis a,b elissoid 

Axis  TO ‘Bpop_ABM_Pactivity_Gen’

Define the limits and 

the difference in change

Define how to change 

Define the limits and 

the difference in change

Define how to change 

Define the limits and 

the difference in change

Define how to change 

Change parameters Population 

Pop TO  ‘Bpop_ABM_Pactivity_Gen’



PComp_Val par_SC process

Bs

Pop_ok

Radius TO ‘Bpop_ABM_Pactivity_Gen’

Distribuiton TO ‘Bpop_ABM_Pactivity_Gen’

Axis  TO ‘Bpop_ABM_Pactivity_Gen’

Pop TO  ‘Bpop_ABM_Pactivity_Gen’

Find Optimized Radius

Find Optimized Axis

Find Optimized Distribution

Find Optimized Population

Radius relative to the

Optimised solution

OPT TO ‘Bsc_PResults’



BSc 1 (1)block

PDefTech

PResults

chTec

chSimRes

chOpt

Technologies

Results

ENV

Optimiz_tech

chTechSim

Modes

chopt

chTecRes

Modes

ENV

chRes

OPT

Modes

chResSim

chopt



PDef_Tech TECprocess

Ready

Ready

Technologies

All Modes Defined?

Select a new mode 

New Tec and Specify 

Its characteristics

no

TECH_SQ

Tech TO SELF

TECH_SQ

All Technologies

 analyzed?

ICE car, E-Car

Tech

Modes=Car, Byke, Walk,PT….

Permitted speed, 

Power Train if present

no

Technologies TO SELF

yes

Modes TO ‘Btraff_Sim_PRouting’  

yes

Contain Techonologies

Ready

Specify

Allowed Parkings Spots 

To Optimize?

Specify That 

It is to Optimize

yes

Specify 

characteristics

Has several

 Technologies?

yes

Technologies TO SELF

no

Ready

E.g. 3 E-Cars, 4 E-Buses

Need a Park?

no

Eg Speed Limit

yes
no

TECH_SQ
Tech TO SELF

Tech TO SELF

input signal

Ready

Calculate its weight

To Be selected 

Specify Initial amount for the

 technologies to be optimized

Valuate amount

Modes TO ‘Bsc_PResults’  

TECH_SQ

OP



PDef_Tech OPprocess

Specify

Allowed Parkings Spots 

Need a Park?

yes no

TECH_SQ

Tech TO SELF

Tech TO SELF

TECH_SQ

OP



PResults PResults (1)process

Ready

Ready

Modes,OPT

Tech_Received

Tech_Received

E.g cost, energy, emission

Separate Results
In Emissions, Cost, Energy

Calculate Objective

Cost  Function Fo and Store it

Min Fo?

yes

MCA Multi Criteria Analysis

E.g. C1*emission1+C2*energy...

Optimiz_tech TO ENV 

no

All technologies analyzed?

Technology to optimize?

Select New Technology

no

Change technology

number

yes

Results

According some

Criteria

Timer

Other Criterias

FO To SELF

Ready

ANA_TECH

ANA

ANA_TECH

ANA

According to some Criteria

From Simulation

no

FO_Done

FO TO SELF

FO_Done

FO

FO_Done

Modes TO ‘BTraff_Sim_PRouting’

yes

Ready

Select Only Modes with

Technology

FO To SELF FO_Done



BTraff_Sim 1 (1)block

PSim

PRouting

chNetRou

Net_Def

PT_Stations

PT_lines

PT_Trips

Parking_areas

Pking_Altvs

Routing for calculate PT schedules 

Whole traffic

chABMRou

Activities

ChNet_Sim

Chrousim

chSimBsc

PTRoutes

Routes

chPsimABM
ETT

chABMPsim

Segment

Results

pop

ABM_Sim

Auxiliary Simulation

Simulation

ABM_Sim

ETTR

Sim_ABM

chRes

chRouNet

Routes

Flows

Map_Sim

ChNet_Sim

Flows

PTRoutes

Net_Def



PRouting RforPTprocess

Actvities PT_trips

Routing_forPT

Routing_forSim

Routing_forPT

Ready

PT_lines, PT_Stations

Ready

Net_Def

Net_Charged

Net_Charged

Routing_forSim

RS

StartPoint_Line

FinishPoint_Line

Localize it

From Trips

Localize it

From Trips

Finish Point?

Has it been reached

The Finish Point?

PTRoutes to ‘Btraff_Sim_PSim’

yes

Routes to ‘Bmap_Net_Ppt_flow’

Net_Charged

Select new lane

Considering PT_lines

Stations?

no

Is there a station 

Inside the lane?

no

Check To Self

Check

PT_Elaborating

PT_Elaborating

Check TO SELF

Move to next Node

Divide Lane In accord to

Lane Stations

Store The division in Routes

Move to next Node

Check To Self

PT_Elaborating

PT_Elaborating

Store the lane in Routes

pop

To calculate

Schedules

Net_Def TO ‘Btraff_Sim_PSim’



process PRouting RS

RS

Pking_Altvs, Parking_areas

All segments analyzed?

Modes

Select new segment

INIT

Segment TO SELF

Segment_Ana

INIT

Select new Chain

INIT

CHAIN TO SELF

yes

Activities

Activities TO SELF

Defined in 

Bsc Block Scenarios

E.g.HSPSH

All trips analyzed?

Select New Trip

Routes To ‘Btraff_Sim_PSim’

no

Trip TO SELF SEG_ANA

SEG_ANA

yes

Routes_Done

TRIP

no



process PRouting RS2

Routing

Parameter?
Probability

weight

Apply Probability

INIT

All modes analyzed?

no

Select new mode

Segment_Ana

Segment

Valuate min X

yes

INIT

Mode/Technology choice

Mode choice

CHAIN TO SELF

CHAIN TO SELF

It depends on how population

Is defined

See pop signal

MO

Posible modes for

That segment

E.g. Bike

E.g 

Bike

E-bike



process PRouting RS

Routing according to the segment

Segment_Ana

Calculate X=cost*weight

MO

Does the Mode include technologies?

New Techyes

Store X for the combination

Technology/Mode

All tech?

yes
Select new Technology

Segment TO SELF

Tech 

Needs To Park?

Closest possible Parking areas

Is the Park busy?

yes

Find alternative and 

Closest parking areas

yes

no

Routing to the Parking area

Walk to Segment Destination

no

Segment_Ana

Segment TO SELF

Routing To Segment 

Destination

no

Segment TO SELF

Segment_Ana

Routing to the Parking area

Walk to Segment Destination

Segment TO SELF

Segment_Ana

All Technologies

are analyzed?

Cost could be ETT

Weight is typical for the

Technology



PSim PTprocess

Ready

Net_Charged

PTRoutesRoutes

SIM_whole SIM_forPT

SIM_forPT

SIM_whole

PT_Trips

Ready

Net_Def

Net_Charged

Wh

All Trips Analyzed?

Flows TO ‘Bmap_Net_PPpt’

Net_Charged

yes

no

Simulation for 

Calculate PT schedules

EDGE

EDGE TO SELF

Select New trip

ETTR

Require_ETT

Require_ETT

ET

From 

ABM block Process Activity Gen

PRouting



PSim EDGEPTprocess

Simulate Vehicle in the edge

All edges Analyzed?

Respect signal without traffic

no

yes

SIM_forPT

Select a new  edge

Valuate time 

at the end of the edge (node) 

Is end node PT Station ?

yes

EDGE

Flows To SELF

SIM_forPT

EDGE

EDGE TO SELF

SIM_forPT

Associate Time to station and trip 

Store them in Flows



PSim Gvprocess

ET

GV Generic Vehicle

Define a Generic Vehicle

Simulate GV in the Segment

ETT

Net_Charged

ETT TO ‘Bmap_Net_PActivity_Gen’

Compute Estimated Travel

Time

Segment



PSim Whprocess

Wh

PT Routes

Routes_Received

Time TO SELF

Delay=1s

Simulate all Routes 

Time

Routes_Received

Vehicles and lines 

Are specified

Time=0

Send Time To SELF

Time=24h? no

Net_Charged

Results TO ´BSc_PResults´

Routes_Received

Respect Signals, Rules

Emissions, Energy...

yes

Flows

Flow_sim TO ‘BComp_Val_PComp_Val’
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