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Introduction

This aim of this annex is to synthetically present the personalized outputs of the FRAME

design process. A high-resolution version of all Data Flow Diagrams are given in annex to this
Report.
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2 INTEGREEN FRAME Diagrams

In the top level Data Flow Diagram (DFD) of FRAME it is possible to check the four functional areas covered by the INTEGREEN architecture,
as well as the high-layer data flows chosen for interconnecting them together as well with the users of this architecture. The most relevant data
flows are those connecting functional area 3 (Manage Traffic) and 5 (Provide Support for Host Vehicle Services), which bi-directional
communication exchange of data and on-board information processed centrally. The connection with functional area 6 (Provide Traveler Journey
Assistance) guarantees the delivery of relevant real-time travel and traffic information to end-users. The architecture includes only partially
functional area 2 (Provide Safety and Emergency Facilities) since the monitoring activities covered by INTEGREEN could be a very valuable
input for organizations responsible for e.g. incidents management. The relevant data flow is 3.2.8 (“send incident details to others”).
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Figure 1: INTEGREEN Data Flows Diagram 0 — high-level design.
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Figure 2: INTEGREEN Data Flows Diagram 2 — safety and emergency facilities management.
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2.1.1 Sub-Area 2.1 Manage Emergencies
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Figure 3: INTEGREEN Data Flows Diagram 2.1 — manage energy interventions.
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2.2 Area 3 — Manage Traffic

Area 3 is one the key areas of INTEGREEN
FRAME architecture. All sub-areas are included
in the architecture; in particular, the most
interesting area for INTEGREEN is 3.4 “Provide
Environmental Information”, which is specifically
thought for integrated traffic / air pollution
assessments. Function 3.2 is the connection
point with Area 2.

3> ot pmp_copeon_spcivn_ecamst

[Pt vetng and sreig ivo }
> wt ot epam_cnarges

> )
- =y

Oweant |-

2.2.1 Sub-Area 3.1 Provide Traffic Control

In the traffic control sub-area, all functions are
included, e.g. both urban and inter-urban traffic
management, car parks and service areas
management and moreover traffic predictions,
since these are going to be soon included in the
overall system, starting for parking forecasts.

This sub-area contains a lot of functions, as
illustrated in the following DFDs. The connection
point with Area 5 is covered by function 3.1.1.8
“Collect Urban Data from Vehicles”

Figure 4: INTEGREEN Data Flows 11
Diagram 3 — manage traffic.
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Figure 5: INTEGREEN Data Flows Diagram 3.1 — provide traffic control.
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Figure 6: INTEGREEN Data Flows Diagram 3.1.1 — provide urban traffic management.
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Figure 7: INTEGREEN Data Flows Diagram 3.1.1.5 — provide urban traffic management facilities.
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Figure 9: INTEGREEN Data Flows Diagram 3.1.2.13 — manage Inter-urban Traffic Strategies.
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Figure 10: INTEGREEN Data Flows Diagram 3.1.2.14 — Implement Inter-urban Traffic Strategies.
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Figure 11: INTEGREEN Data Flows Diagram 3.1.2.4 — Provide Management of Car Parks.
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Figure 12: INTEGREEN Data Flows Diagram 3.1.2.5 — Provide Management of Service Areas.
19

INTEGREEN FRAME diagrams



TiS

innovation park

mt_irter-
urban_rosd_static_
data_tfor_prediction

ptja.mt_trip_plan_o-d_data —5= 3182

pshws mt_vehicle_trip_plan_o-d_data — process Road
31 B.1 Process Traffic Data [+ imt_inter-
Foad Netwark /Y/ urban_data_for_traffic _

-
Static Data mit_roac_netwark_ predictions
data_for_collection

rmt_urban_toad_
static_data_for_
prediction

mit_road_netweork_data_ mt_processed_toad_traffic_data
far_presictions ) ) 31.63 Gede
tors tssdra fic_prediction_resutts Tr_affu:
forsss- mt_recuest_rosd_data_for_predictions <f——— 1 P'E"'Tr“”“
traffic_prediction_ " !
results mt_road_dats_for_predictions —¥  Simulation

_traffic_prediction_resuts<f——— | Methods
mt_irter-
’—b urban_stratedies
in_use mt_operstor_traffic_prediction_
- I 3.1 6.4 Manage

mt_operatar_traffic_jprediction_

a commands
3.1.213.5 I Ui responses
Prediction Data \b
Stare
m_uraan_strategies %rrrl_rsquesl_mad_newurk_dma -—
\ mt_upcated_road_nework_data <f————

tmt_request_traffic_prediction_results <f——

in_use
\mt?sendftralﬂcJ:redlctlonfresu?lsjorfoutpm o
3.1 6.5 Provide

Foamt_requested_road_newvork_data—Egs Tr?fv.ic
Fredictions
mt_requested_traffic_prediction_resutts —¥+ Operator

e
fp-request_road_network_data —Fy  IMterface recuested raad_
ftp-process_{raffic_prediction_results —5 netweork_data

{  ftp-request_tratfic_prediction_resufts
| froreguest tratfic_p ! I

ftprun_fraffic_prediction_creation —&
ftp-updates_to_road_neteork_data —5

-
requested_traffic_
prediction_results

311 Road
Tratfic
Prediction Data

—b-l(esp.mpjorecast _tratfic_conciions_dats
3= mt mpto_road_network_tratfic_predictions
3> mt.mpto_traffic_managemert _strategies
rrvtftramcjrlctlonjesun:? —3> mt.pja_forecast _traffic_to_monitor _trip

for_processing —Dlmt tia_road_netwark_traffic_predictions
= mt.mpta_predicted _road_condtions _for_demand
3166 Process —3> mt.pshvs_forecast_traffic_to_monitor_vehicle_trip
Tratfic —Dlml.pshvsjredided_lraffic_cundiliurs_fur_drivsr |—|_-

Prediction m

Fesuts 3> mt_inter-urban_strategies_for_long-term
—pfmt rter-urban_tratfic_long-term_pred dion_data
—Dlml_irrtar—urban_nelwurk_lung—termjredidiun_daia
—}:‘imt_urhan_natwnrk_\ﬂng-termjredicﬁnn_data
—brm_urban_tralflc_long-tarm_precicmn_data ﬁ
—F> mt_Lrban_strategies_for_long-term

—r= mt_predicted_road_network_traffic_data

Traffic and Travel
Information Provider

3.1.1.5.24

Figure 13: INTEGREEN Data Flows Diagram 3.1.2.6— Provide Traffic Predictions.
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Figure 16: INTEGREEN Data Flows Diagram 3.4— Provide Environmental Information.
23

INTEGREEN FRAME diagrams



TiS

innovation park

2.2.5 Sub-Area 3.5 Manage Road Maintenance

Tuws-short_term_maintenance_cond tions —{ 3= tmo.rmo-short_term_activities
itp-short_term_weatng_stete  —3{
mt_urban_tratfic_meintenance_condiions —¥{ 358 |3 mt pshvs_short_term_read_condtion_swarring
mi_inter-urbian_traffic_mainterance_conditions —§  Evaluate
Meeds for

mo rmo-short_term_mairtenence_activity_update
e -activey_updte =B o0 Term
m_inter-urkan_road_staltic_dlata_for_short_term_wrk —3{ gt _confirm_short_term_maintenance
m_urben_roed_static_data_for_short Jerm_work —|

t t_short_term_r _confirmed

fo.rmo-OutpLt_current_equipment_tauits —3
fo.mo-confirm_maintenance_activiies —3

[ to.rmo-proposed _e-icing_activties
3> tormo-current_sauipment_fauts
fo mo-confirmed_de-icing_sctvities — Do o o crrot acivty <totie

formo-resuest_shatic_cel_oulu—3 L3 1o mmo-activity_status_update_confirmed

formo-request_ectivty_stetus—3{ 357 L3 to.rmocurrert_static_data
formo-update_static data —3>| ) -
P 5o to rmo-maintenance _aclivies_required

Iiairtenance [ to rmo-static_iata_update_sompleted
I tma rmo ong _term_activiies Operatar
fuvs-Iong_term_nairtenance _condtions 5 a-tem.. et
3510 |3 mtshs_ong_term_oad_condtion_warning
Evadle | %5 mt_confim_ong_term_mairtenance ——3>]

Long Term |~ mi_long_term, _confirmed <

fmo.rma-long term_mairtenance_sctivity_updete —E3

frp-long_term_wearing_state  —¥

mt_urban_road_static_data_for_long_term_wark—

mi_inter-urben roed statio_data_for_iong_term_work —5\yaitenance
int_urban_osd_use_data —55{
mt_inter-rban_road_use _data |

ml_proposed_de-:na_aciites —]

=

mi-confime d_de-
cing_activiies

i _current_rosdsice
tjUipment_taults

mt_confiom_ecuipment_

frp-current_condtions —5{ mairtenance

- mt. pia_dls-icing_iata_for_trip_monforing

fws-ice_formation_condtions—g
[ mt pishvs_de-icing _siata_tor_vehicls_trip_mortioring

3511
fmo.rmo.de-icing_activty_updste —54 Evaluate
Need for [~ mt_icing_incident_data
imi_peecicted road_network traffic_data — De.icing
m_Lran_rosel_static_deta_for_eke -kng —

mt_irter-urban_road_stetic_data_for_de-icing —5

£ tmo rmo-dle-icing_tasks

mt_confinmed_de- mt_equipment_mairtenence _

iciry adivy Il _tequest_current_ confirmed
toadside_equpment_.
P, uts
nt_updte_fong_term_martznance__ | i i _data_upddes J
activity 5 mt_maintenance_updetes_response
_cariimed ong tem maintensnce__ | b mi_confirmer]_equipment s _ectiviy
activty o . Sty _upat
" gfrt_rosetwarks_informetic fot e Sl T
"y mi_upsete_short_term_meintenance_sctivity 4>3Mi "ﬁ«i’favn'ii 7 e e Thti-current_status —3-{
e mt_contimenl_short ferm_nsirtensnce actity " Dotn ctore pele.mt_inter-urban_enforcement_device_ststus —3
N T Management ﬁ)pgajfuadruw er;lntmdmn7 psle mt_urban_enforcement _device_status —5f
- or tip_penkcring
e Im_irter-urban_streteqy_command_output_talurd —5{ 3612
3 B Marenance Evaliat
S TP ewe & R e, e ot | £/
] [ —nehve_roadwirks_data_to_nptor_ i urben, soupment
vabicls trips -ran._ec Ecuipmert

imt_inter-Lirban_eq1pment_status _Ias —
inent_status_c8i —;

_
=N

TE_briige_edupmer_stas —3-q
It _turinel_squipment_status —34

wi_urban_response_fal}—5|

Road Maintenance
Organisation

Figure 17: INTEGREEN Data Flows Diagram 3.5— Manage Road Maintenance.
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Figure 19: INTEGREEN Data Flows Diagram 5.12— Provide Vehicle Communications Interfaces.
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Figure 20: INTEGREEN Data Flows Diagram 5.13- Provide Vehicle Data and ISA.
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2.3.3 Sub-Area 5.15 Provide In-vehicle Detecti

on and Analysis
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Figure 21: INTEGREEN Data Flows Diagram 5.15— Provide In-vehicle Detection and Analysis.
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Figure 22: INTEGREEN Data Flows Diagram 5.15.1- Provide Detection for the Vehicle Surroundings.
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2.3.4 Sub-Area 5.16 Provide Outputs to Host Vehicle Drivers
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Figure 23: INTEGREEN Data Flows Diagram 5.16— Provide Outputs to Host Vehicle Drivers.
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2.4 Area 6 — Provide Traveler Journey Assistance

This area covers all the functions that are related to journey
planning by end-users. All main functions are covered,
namely:

e 6.3 “support trip”;

e 6.5 “prepare trip plan”;

e 6.6 “provide traveler information”;

e 6.7 “manage general trip preferences”.

The connection with area 3 (which provide real-time traffic
information) is covered by function 6.5. It is worth noting how
FRAME natively supports the idea of traveller information
service providers based on the data made available from the
TCCs.
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2.4.1 Sub-Area 6.3 Support Trip
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Figure 25: INTEGREEN Data Flows Diagram 6.3— Support Trip.
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2.4.2 Sub-Area 6.5 Prepare Trip Plan
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Figure 26: INTEGREEN Data Flows Diagram 6.5— Provide Trip Plan.
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Figure 27: INTEGREEN Data Flows Diagram 6.5.3— Trip Planning.
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2.4.3 Sub-Area 6.6 Provide Traveller Information
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Figure 28: INTEGREEN Data Flows Diagram 6.6— Provide Traveller Information.
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2.4.4 Sub-Area 6.7 Manage General Trip Preferences
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Figure 29: INTEGREEN Data Flows Diagram 6.7— Manage General Trip Preferences.
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