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1 I ntroducti on
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Figure 1: INTEGREEN system architecture [4].

The functional eandurleo goifcatlthearsihngl e components
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whol e wil/l be outlined. Hardware and software
necessary designed ad hoc, and communication sp
are clearly specified.

1.2 Specification definition methodology

The design process i s -niohdeels eacpopnrdo ascthe pf ool fl otwead Mvi
(Figre This approach is a very common engineer:
apeldi for t he depl oyment of I TS projects Il i ke
comprehensive handbook provided by tiheedlkrsal De
Hi ghway Admi%] Moratioaohor mati ongyabfoaltl aweed men htotdi
phase can be fbdoafmDiInlcChapter

o e o e e o e e e e o e e e e e e e o e = e = e =

| I
| |
. User needs ) //// | /////////////m'- Validation :
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Figure 2: The V-model approach adopted in INTEGREEN [4].
1.3 Document structure

This deliverable is or@ampirzesecnas ftoll ades.i g@Ghamto

the interface bednwkeaind/revhdltilel & rdbantta sour ce, and
structure that has beemdi ntaryed u coefd tahte tEhnev i fr roo mt
Centre, wher e rierdfeovramat idoant aaraenddi stri buted to a

provider s.
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2 Vehicl eErfd o/ntDat a Souwrese ginnt er f a

During the final stage of Action n.2 project ben
the design and tmhpl Smeeraiison &entre) and AI T (1
and i mpl ementati on of t he I NTEGREEN mobil e SYS

reference scalable -Aarmki dattudelioeryhbéet swalen tt
the vehicd esgntammal tdol | ecti on point of the | NTEG
this chain in three different consecutive phases

T phaswe tlhteoaornd t el ematic unit coll ects alll t he
the set of sengaebrosarpd ameoendi tionr & thfei ¢ and envir c

T phase ®@Heoard t el edaltiiwesr spntolfteesprea measur eme

t he vehtiecnlde tfhrroonutgh it s ¢ o mmuvneihciactlienrd giomtte r f
server side intermedi ate enhtihyg wbmohei st oeas
coll ected by all prototype mobile systems of
phase, this entity is going to be under the

T phase 8leédi cl e dawyacboancees wi tdand hien vemded e
receive an update of the data col | %icmieldarblyy t
to the other data sources of the Supervisor
simple client enti tpjoiwhiochf oactesxtasm nppl deamcd er
relevant data to the | NTEGREEN system.

Why this kind of architecture? Because in this
data coming 'fpraomie®tshewreh3 cl es6 fl eet sAutwhniacthi cwi
Vehicl e Mo#M)t osryisntgem capable to remotely receive
vehicles Floapi ogl(GeCrD)Datsa descri bed iph6J]CAapter

matter of exampl e, in | NTEGREENc @ad sptecti iée cvaliagp
source | evel capabltei meo braesciesi vieh eo npoasirteaoln of t |
urban area of Bolzano that are managed(Fbguthkhe |
3) On road | inks where no fast tracks are | ocat
information to understand the | evel of traffic
comparisons will be possible with ¢me orabyi ot ke

fixed monitoring stationsTHe.gpei Di Bdtuied o owdr Kk
has mainly covered two aspects:

T the specifidattd opatofatgteheceach mobi l e probe mus
vehicl-end raoamd sluxcteesstiive vehicle data source;

T the specifi catnitoerr foafc eh dbve ttwreeendvahidchehfrcbet c

soueg.c
It i S worth noting that t he scope of this do
communication chain; the nddes2i ganr ec had irceeasd yf oprr epshean:
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D.3.1.2 Vehicle-to-centre front-end and web interfaces design



TiS

innovation park

| ] =
[] / D
]

: 4 Public IP channels

R front-end
%
P |
” : £ N
” '
- Vehicle data -source
]
. -
] - - A
4 . ™
' Supervisor Center ~

e Y

~

Vehicle front-end

Mobile system

Communication Uni

On-board
Environmental
Monitoring Unit

On-board On-board Traffic
Telematic Unit Monitoring Unit

Vehicle Gateway

Mobile probe system
Figure 3: The reference architecture for the INTEGREEN mobile system.

2.1 Data package specification

Being the I NTEGREEN mobile syt eoemodefir amdpoanteo t

ones avail ablodarat atshef agt aatse mobi |l e air pol l uti ol
sensors is concerned, the I|Iist of parameters th:
l ong and compl exl.d lonpefrad¢ti onahet &ses of | NTEGRE
opportunity to investigate a |l ot of aspects tha

foraturalistic(NDBYinghettudisés of data that each
present efdolilnowelmeg Ilttabils worth noting how the spec

be reduced to a relevant subset only, or furthe
Al | mobile systems developed in the | NTBOGREBEN p
provide this full dataset

T no2:NIGAl phasens;e sensor
T no2:.NQe2vensor
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f 031:0;Al phasens;e sensor

T co:COe2%yensor

T res_ _1,:gremsxerdc additional air pollution senso
T temp._lair temperature sensor near air polluti
T rhl. relative humidity sensor near air poll uti
T afi air flow meter in correspondence of air gy

T gpsl GPS data package provided by tihowaGHS r e
telematics unit);

T system_ identiféekcatednt dathermobile probe deli
f can._ 1t he reference subset-bof§ dat workadf frbe V

T i mu. 1the cinematic data provided by-btolae dl ner
traffic monitoring unit

Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]
Integer
no2_1 ppb 82 signed 0. 0 é Measured NO, concentration
Real 100000.0 [ppb], values rounded to 1 ppb, for
tests also resolution 0.1 ppb
possible
no2_1 runtime_s R unsigned 32 bit Time since last power-on of
Integer sensor [s] , zero means runtime
unknown
no2_1 valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 1: no2_1: output of the NO, Alphasense sensor.

Field Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]
Integer
no2_ 2 ppb 84 signed 0. 0 ¢é Measured NO2 concentration
Real 100000.0 [ppb], values rounded to 1 ppb, for
tests also resolution 0.1 ppb
possible
no2_2_runtime_s R unsigned 32 bit Time since last power-on of
Integer sensor [s] , zero means runtime
unknown
no2_2 valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 2: no2_2: output of the NO, e2v sensor.
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Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]

Integer
03_1 ppb 75 signed 0. 0 é Measured Oz concentration [ppb],
Real 100000.0 values rounded to 1 ppb, for tests
also resolution 0.1 ppb possible
03_1 runtime_s B unsigned 32 bit Time since last power-on of sensor
Integer [s] , zero means runtime unknown
03_1 valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 3: 03_1: output of the O3 Alphasense sensor

Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]
Integer
co_1 ppm 75 signed 0. 0 é Measured CO concentration
Real 100000.0 [ppm], for tests also resolution 0.1
ppm possible
co_1 runtime_s R[] unsigned 32 bit Time since last power-on of
Integer sensor [s] , zero means runtime
unknown
co_1 valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 4: co_1: output of the CO e2v sensor.

Field Example Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]

Integer
res_ 1 a 84 signedReal 0. 0 ¢é Measured of a first future
100000.0 additional sensor
res_1 runtime_s [EBJe] unsigned 32 bit Time since last power-on of
Integer sensor [s] , zero means runtime
unknown
res_1 valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 5: res_1: output of first future additional sensor.

Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]

Integer
res 2 a 84 signedReal 0. 0 & Measured of a second future
100000.0 additional sensor
res_2 runtime_s R unsigned 32 bit Time since last power-on of
Integer sensor [s] , zero means runtime
unknown
res_2 valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 6: res_2: output of future additional sensor.

Field Example Type Range Comment
1378115114000 unsigned 64 bit Timestamp [ms]

11
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Integer
23.2 signed -4 0. 0 0 Airtemperature [°C], values
Real 120.00 rounded to 0.1 °C, for tests also
resolution 0.01 °C possible
temp_1_valid_b [l Boolean 0,1 1.. data valid

0.. data not valid

Table 7: temp_1: output of the air temperature sensor near gas sensors.

Example Type Range Comment
1378115114000 unsigned 64 bit Timestamp [ms]

Integer
47.3 signedReal 0. 00 Relative humidity [%], values rounded
100.00 to 0.1 %, for tests also resolution 0.01
% possible
rh_1 valid_b 8 Boolean 0,1 1.. data valid

0.. data not valid

Table 8: rh_1: output of the relative humidity sensor near gas sensors.

Comment
Timestamp [ms]

1378115114000 unsigned 64 bit

Integer
150 signedReal 0 ¢é Air flow [sccm], values rounded to 1
10000 scem, for tests also resolution 0.1 sccm
possible
af 1 valid_b [ Boolean 0,1 1.. data valid

0.. data not valid

Table 9: af_1: output of the airflow sensor near the air pump.

Field Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]
Integer
gps_1_long_deg 16.244373 signed -1 79 . 99 9 9 GPS longitudinal position in
Real 180.000000 degree referred to WGS84,
positive values means east,
negative values means
west
gps_1_lat_deg 48.343838 signed -90. 000 0 0 GPS latitude position in
Real 90.000000 degree referred to WGS84,
positive values means
north, negative values
means south
gps_1 alt m 125.3 signed 0.0 é 10 GPsSaltitude [m]
Real
gps_1_speed_mps RElWA unsigned 0.0 100.0 GPS horizontal speed [m/s]
Real
gps_1 hdg_deg 184.70 unsigned 0.0 359.99 GPS heading [degree]
Real
gps_1 sat_nr 7 unsigned 1 ¢é 12 Number of used GPS
Integer satellites
gps_1 pdop_nr 1.8 unsigned GPS Position Dilution of
Real Precision
gps_1 valid b 1 Boolean 0,1 1.. data valid

0.. data not valid
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Table 10: gps_1: output of the GPS sensor in the telematic unit.

Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]
Integer
id_vehicle_nr 50 unsigned 1 é Vehicle ID, zero means ID
Integer 1000000 unknown
id_system_nr 4 unsigned 1 €é 10 0 Mobile System ID, zero means
Integer ID unknown
id_driver_nr 69 unsigned 1 é Driver ID, zero means ID
Integer 1000000 unknown
id_version_char [ERSHOK] Text Upto 8 SW Version, zero means
characters Aver sion unknow
id_runtime_s 2598000 unsigned 32 hit Time since last power-on of
Interger telematics system [s], zero
means runtime unknown
id_status_char Rl Text Up to 50 Status of the system
characters

Table 11: system_id: id of the mobile system.

Field Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]
Integer
can_speed_mps 25.36 signed 0. 00 Master vehicle speed
Real 100.00 from CAN-bus [m/s]
can_acc_long_mps2 2.45 signed -20.00 Longitudinal acceleration
Real & 20. fromthe CAN-bus [m/s?]
can_acc_lat_mps2 0.78 signed -20.00 Lateral acceleration from
Real & 20 . the CAN-bus [m/s?]
can_acc_long_mean_mps2 RS signed -20.00 Medium of longitudinal
Real € 2 0. acceleration from the
CAN-bus [m/s?]
can_acc_lat_mean_mps2 0.78 signed -20.00 Medium of lateral
Real € 2 0. acceleration from the
CAN-bus [m/s?]
can_acc_long_var_m2ps4 RS unsigned 0. 00 \Variance of longitudinal
Real 20.00 acceleration from the
CAN-bus [m?/s*]
can_acc_lat_var_m2ps4 0.78 unsigned 0. 00 \Variance of lateral
Real 20.00 acceleration from the
CAN-bus [m2/s4]
can_valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 12: can_1: received can data.

Example Type Range Comment
ts_ms 1378115114000 unsigned 64 bit Timestamp [ms]

Integer
imu_speed_mps 25.36 signed 0. 00 Speed calculated from
Real 100.00 IMU [m/s]
imu_acc_long_mps2 2.45 signed -2 0 . 0 Q Longitudinal
Real 20.00 acceleration from IMU
[m/s?]
imu_acc_lat mps2 0.78 signed -2 0 . 0 C Lateral acceleration

13
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Real 20.00 from IMU [m/s“]
imu_acc_long_mean_mps2 &S signed -2 0 . 0 @ Medium of longitudinal
Real 20.00 acceleration from IMU
[m/s?]
imu_acc_lat_mean_mps2 0.78 signed -2 0 . 0 C Medium of lateral
Real 20.00 acceleration from IMU
[m/s?]
imu_acc_long_var_m2ps4 S unsigned 0. 00 Variance of longitudinal
Real 20.00 acceleration from IMU
[m?/s*]
imu_acc_lat_var_m2ps4 0.78 unsigned 0. 00 Variance of lateral
Real 20.00 acceleration from IMU
[m?/s*]
imu_valid_b 1 Boolean 0,1 1.. data valid

0.. data not valid

Table 13: imu_1: received data from Inertial Measurement Unit.
2.2 Interface specification

Foll owing the approach introduced for other dat
charge to collect data from the Traffic Control
identify the simplest way twnicoateiron heehdians tb eptaw e
system and Supervisor -€adtreehiceée dahiaclsouf cel
amount of data could be in the future considera
par ameters covered but tahlisso ctohmemuwp catte onataendof
number of probes covered by the system, there he

was t he most essenti al as possible. FIOSONt hi s
JavaScript Opjewhi &Nlobtnaesw adnartaat hiemt er change f or mat
for being very |l ightweight, and being readabl e
read it. AfhulkeXGNnpnees ssafgeported bel ow.
{
"carData"[
{"vehicle_id":"sim 1", "values":[

{"ts _ms" 1372659090000 |,
"no 2_1_ppb™ 82,
"no 2_1 runtime_s": 8569,
"no 2_1 valid_b" 1,
"no 2_2_ppb": 84,
"no 2_2 runtime_s": 8569,
"no2_2 valid b" 1,
"03_1 ppb" 75,
"03_1 runtime_s"™ 8569,
"03_1 valid_b"™ 1,
"co_ 1 ppm™ 75,
"co_1 runtime_s™ 8569,
"co_ 1 valid b 1,
"res_ 1 _a" 84,
res_ 1 runtime_s": 8569,
"res_ 1 valid_b™ 1,
"res_ 2_a". 8569,
res_ 2_runtime_s": 8569,

14
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"res_ 2 valid _b" 1,

"temp_ 1 _c": 23.2,

"temp_ 1 _valid_b™ 1,

“rh_ 1 _pct" 47.3,

“rh _1 valid_b": 1,

"af 1 sccm™: 150,

"af_ 1 _valid_b": 1,

"gps_ 1 long_deg": 16.244373 ,
"gps_ 1 lat deg": 48.343838 ,
"gps_ 1 alt m": 125.3,

"gps_ 1 speed_mps": 36.2 ,
"gps_ 1 hdg deg": 184.70 ,
"gps_ 1 pdop nr: 1.8,

"id_vehicle_nr": 50,
"id_system_nr": 4,
"id_driver_nr": 69,
"id_version_char":" 1.45.03 ",
"id_runtime_s": 2598000,

"id_status_char":"run",
"can_speed_mps": 25.36 ,
"can_acc_long_mps 2" 2.45
"can_acc_lat mps 2": 0.78 ,
"can_acc_long_mean_mps 2" 2.45 ,
"can_acc_lat mean_mps 2" 0.78 ,
"can_acc _long var m  2ps4": 2.45 ,
"can_acc_lat_ var_ m 2ps4". 0.78 ,
"imu_speed_mps": 25.36 ,
"imu_acc_long_mps 2" 2.45,
"imu_acc_lat mps 2" 0.78 ,
"imu_acc_long_mean_mps 2" 2.45 ,
"imu_acc_lat mean_mps 2" 0.78 ,
"imu_acc_long_var_ m 2ps4" 2.45 ,
“imu_acc_lat var m  2ps4". 0.78 ,
"imu_valid_b": 1

1]

1]

}

The data is tranesog.¢ ¢ ead miegwt ey ltyhrough a push m
fremtd to the vehicle dat a seoutrhceer.e fTohree dtaot ab es oaulrv
order to properly receive al/l data transmission,
as expected and contains data which is not alrea

The data can be transmi:tted through two method

T as a file containing valid, J&SOiN,t dbg/ /edxse ciunttieng
life.bz.it;/vehicleds/file

T as a plain JSON, by posting €hhgt. tdga:b/a/ dsh.riorutgehg
|l ife.bz.it/lvehicleds/json

AI'T and TIS have also agreed to intr-eddceoakmewh
15
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the | atest record (in timegederet.i mebd anampt)eryd cziefdi
vehicle and thus to synchronize the new data tr
This method could be simply called through a H
Domain Name Server ( DNS) wii t ihn ttehree sitd offhet hee qme
somet hing |ike:

http://ds.integreen - life.bz.it/vehicleds/get -last -record -
timestamp?vehicle= 2

2.3 Real-time public transportation AVM adapter

As alreadpr sjtpedrteda ch,er sa fsoiugnndi f i cantt haddpeods svv Bl Let
invesaandai epaemenhod t o eadlmeedatnftorenartea alAVMomi ng

system of SASA, the public transport op(earnadt or ¢
i ntuerbamey vi ce ilInt Biod zworoth to unmeof i 8ASAhtad it mter
withfawdi ng an AVM system in Bolzano for the ren
busesed to |l et a relevant set of this data avail s
f or Maotl,l owi ng t he GeaNVNmDMnN Bsmlecef scghi bhcantly inf
acti wiatrirdd out i n | NTEGREEN, and on top of t h

possi lblue ltdo wi th this organization withfinTashk st
6. 3.

Aspecific client capable to propeirmg detai gerean
been studied and | ater developed by an external
s.r. |, , whi ch has been i nvolivhepdl emmemde@avtaeroni n ayh
Supervisor Centre (priensetnite df alnl) diwirreg et aapi tl s s
wi || provide an open API to third parti-asewi |l | i
application. TherARPedwbll abeocapbaeraofeservices:
1 a servi ce JBONeadr man t e d messages f or t he i ni
characterizing the public transportation net.\

T aRESTervice for the gatmeerpiorsg tofonshefr ¢ dale Db
rel evatng @foiinnt er est, in particular the actiyv

Most of the requests to thepsosprivhaestheceptput
in this more compact format, which could be par
speci ficaticomserof ctels are presented in the tabl e:c

Request Description Example

SASABus.init(targetDivid It initializes the map on a specified -

) div. targetDivld is a string containing

the id of the diyv

SURTANER TOWRGES(GEISM |t visualizes the specified lines. lines ~ SASABus.showLines(['211:1',
is an array of strings, and each of '211:2','211:3', '201:1');
them is an identifier of the line,

defined as follows:

LINE_NUMBER:VARIATION (e.g.

f211: 10)

16
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SLSTAVEN SRR IR |t loads all active lines. success is a SASABus.getLines(function(lin
, failure, scope)

data are provided by the server, and
the array of lines is passed to the first
parameter. failure is a callback
function that is called if the response
of this request is false /void/null or it
has failed. It receives three
parameters: xhr, status, error. scope
is the scope of the requests of the
functions success and failure.

SUSGCIIIN SISl | t 6 s t he same as t-

ess, failure, scope)

function. Each line here can have the
following fields: (i) li_nr: line; (ii)
str_li_var: line variation; (iii) lidname:
line name; (iv) li_ri_nr: direction (1:
outbound; 2: return); (V) li_r, li_g, li_b:
RGB colour

callback function that is called when es) { console.log(lines); })

Table 14: Real-time buses adapter i JSON service for the retrieval of the public transportation lines

Request

/positions[?
jsonp=<nome_funzione>]
[&lines=<lista linee>]
Hfrt_fid}/stops[?
jsonp=<nome_funzione>]

information.

Description
Requests the positions of the buses

Requests the bus stops for the ride identified by
frt_fid

IS ]S e lgl =N le IR (T VA[ s >l Requests the list of bus stops

[&lines=<lista linee>]
Hstop}/buses|?
jsonp=<nome_funzione>]
llines[?jsonp=<nome_funzione>] REREOIESSEIRECIERTES

llines/all[?
jsonp=<nome_funzione>]
/logc/wms

Requests the list of buses that will pass through the
bus stop Astopo

Requests all lines (including non active ones)

Wrapper for OGC WMS requests

Output

GeoJSON

GeoJSON

GeoJSON

JSON

JSON
JSON

PNG

Table 15: Real-time buses adapter i REST service for the retrieval of the real-time information.
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3 Web i nt edrefsa cgens

The | ast | ayer of the Envir 6nwemd all aybanp ¢ hei 001 g
perescpti ve of the projectsett lod isdem | wa evethaldi ne et & &
gimem access to the elaborated data and informat
unitthhat could be wused in order t o prtohvriodueg hi naf o
demonstrative application, e. g. running on a S
di spasabnnection to the Internet. During the rec
wi dekyended in the direction cbutdepuitngha moee
the introducti on aopfpla cvaitritounasl ammadr kseeir sva fcse st hdrecsu g |

a variety of dnofdfedrsent busi ness

(@)

This -efnrdont apét war e pl atform or TrafFFlc? serv
proviedetrension, fwhi chheypmas t he Bglzan@lndarle
| NTEGREEN, was mai nl vy studi ed and nvestigat

compl em&RD®r v jcoomtr di nated by t he Mun|C|paI|ty of
TI'S c8blednd oThef fidea of this prmijtecat wa

mul tiplication of the channel s publ i shi

monitoring system created through | NTEGRI

the impact on the Thicalappargadh aiusi enrcee
trendethme tamavetlraffic RTAAMNQr ndaitsitorni buti on, as
detailed studies carried out in this project; i
case the Municipality of Bolzano with allb exper
concentrate only on the maintenance of the data
always fresh dahd doss$rsbeni on of iursfeorsmatsi otnh etno
responsibility which is left to external service
I n t he amodbitlriatfyfi ¢ sector, providing the right i
users is a very challenging task. Private trave
variety of di fferent nNneeds adgnamibanmhsdsye wai &lh ¢
fipr edf itlheat e.g. too m@mesrsuore Haes g. the need for conm
di fferent very significantly to trips moved by
or friends) . I n South Tyrel ,reda advoecdaysti oommd,r ttaonutr i
which are typically the source of heavy congest.i
areas of the Province of Bol zano. It is therefor
this complexitylidlyi pg olpieailyorstwibth service pro
users communities, one can efficiently reach an
I n all this approach, a fundamental omper dast pl a
i e., i bdht dawe to be availabl e t hrough sstianndar d
model s must be defined between conmakt papbpdsiskelre
t hat the overall traffic distribution calasan <can
generate revenues.
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Traffic Control

Centre

Traffic Information
Centre

Other data sources

Service
Provider 1
Broadcast

$f

Figure 4: The high-level approach of the front-end layer of the INTEGREEN Supervisor Centre.

Wit tihre pmBojle@atn o morsatf fafc, t he work has been in
reference | $f esygandaEEX, S| RI) t hat are actual
international l evebxtloangaeofpubt acfait ¢ oprufod i mat i

transportatilonn psaechiagrunoairi,zat hen work carr-ied ou:
knowmrmojects funded byhet FPEERGGHBRd®Wglongr ams such
e MOTI,ONi men@€oCi tihas bieneinti ally investigated and

the initial definitionthbé &heEedtaitcan nmordd | diamean s
conmpnents needed to buildlI NWESREBNt wWwhereedpbatghonrmrx
t his hlawyeertbeen specifically two:

T thextension of t e a ldwa tae dt yipreist i al ly i n Bol za

focused mainly on parkongi ahdr mahbilahe) nt e eadn smpm
i ncltudaef f i ¢ andeabuampdl|ldlualh oamat ad iwef dr mati on

T thdefinition of a r eafbelreence ©®I &pesrtlayc kmanage
di mension of the managed dat a.

These desi ghnaveec tbeveiniieeds out in partnership with
R3G| Swhich has tahlrees po o e¢deéstidginy itrmmpt eenennt erf ace
the -triemd data providedabgpor bSsAcSpApras8l oo esent ed i
previous. Thkeaptarson f or c holoasd ngedarmi maicrolmp almgc au
been involved wit hf dddSedi nbya tphreo jepercoe§oncadintzeelry and
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cal ledeeGIdS. wat chdehiased \\

ref ersetnacceck anfditrbheo$ kamdaroa “"(’ G|S

of gebdbormati on through t f\ dat a

formatéo(bog/ing t he gUidellllco (V| Lo r noPIl RE

directive and the speciahidc aspoemmce od o fOIGLY rlea nado nhpro
t he GI'S sector, many tool s ar e 1
mangae ment of spati al data, with di:?
of t his project has been, among
di fferent tool s together both frc

nmA-s\uzemr!ylstnsgzﬁsgnqmtz identifying e. g. rol es, functi onse

practical ihgveal rpfeviechce tool kiDf tbatsepewbanh e

i mportant apart of t he technol ogical selection

architecture, which well explains the data proc

consitderma t he properstiamncagrdt0G®( odf gdarhidMSe s WFS e
[ 8[]9[] 1.0]

Data sources

HUMBOLDT " T

"4 PostgreSQL

.a-"—-d— = - -
__.—‘)-. ‘___.-"'_ﬂ- -‘H-"'-L
MapServer
TinyOWS GeolNetwork GisClient

OpenlLayers

Desktop GIS \

Browser

Figure 5: The reference implementation of FreeGIS.net stack.

The purpose of this designFiwgwkehags apeéeestéoolrye il

under shtoammdt o match the data publication specific
an I TS env(iwhinannenhave been very deeply =evaluat e
proj ecmtds)t.he ones that are appThedkey ias Gl & ckagii
publication environment which is compatible witt

bot hadom.
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Mix between the data model
defined in the EU projects
eMOTION-InTime-Co-Cities with
the FreeGIS.netreference
implementation

Harmonization of ITS
standards (e.g. DATEX I,
TPEG, VDV, etc.) for GIS-
oriented RTTI publication

services

INSPIRE-compliant FOSS
stack for the publication of
geo-information and geo-
data

emoHon k\' reeGIS.net
TiMeCo(Cities

Figure 6: The cross-domain harmonization work carried for the front-end layer of the INTEGREEN
Supervisor Centre.

3.1 Front-End layer architecture general design

Aset of intepdrmciess than ®@&sesesmeasrudreed taond el abor
stored at t he Supervisor Clerstirgemethas abeéemr s pga
presenkFiegdi eiThe interfaces that have been select
T an interiffaicealslpye codtehsetri nterda ftfoi ¢ (caomd r eV e rctewnd le
other service prATEXdbES e di 8 tbinegemtda component
following the technol ogical anal ysis present e
T an i nt ergfeanceer i fcorser vi abenp
of fOGrGcompl i aspageal web Bf ¢ Geoserver
wi || actually be t he re: > aforenmn
har moni zed work since a GI'S component (which
GeoSe)well publish the measured and el abora
dat abase,aswhbeemn hspecifically designed in or
possible this mapping operation. Based on t

D.2.tlhils GI' S component can be seen as a natu
di spatcwheirch hae® tkRetraléy contr ol the exter
the -ndeatto the core engine of the platform.

T a varigermwepaaft posesewevh cmgl ement ed b y-e nsdesv e r a |
through different XNHMRPLBE ST SOMNad s ¢l gprusg)h.
one of temids iftr amt possi bl ewdinaded r@apmpiciec at isqre
destinedaffoirc .opdrmatnkrss to thiss@maepilalcauisen s
| ocated at the Traffic Contr ol Ceé hehel, e ws ¢t I

of data and information collected adidr eompyt e
interact with the control systems of t he VM
already in function.
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Figure 7: The high-level design of the front-end layer of the INTEGREEN Supervisor Centre.

A sedemdnstrative [/ commweiricli albe amppl e cae¢ti onstr odu
l et final users take advantage of the detailed
t he GREEN core engine.

3.2 Public IP and Broadcast Channels Front-End

As already specified, service providers wanting
I nternet or over a broadcast channel wi || have
el aboramedi onfprovided by | NTEGREEN through two

T through open G| S whhnthbhr fwiclels be very usef ul
representation of the current traffic [/ envir

T through custom but open ,whbodacrduiwedbpsebabktktwe
efficient "‘partcpmsiesam@Bre interested in gettin

data fIl| ow.
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