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VITAL-IoT IMM’s Goals ~ VITALT\/

www.vital-iot.eu

Managing Traffic & Traffic Measurement Systems Smartly & Efficiently
in Istanbul
Cost Effective & Quickly Identification of Traffic Events
Standardized, easily extendible & leveragable traffic

management platform for both
Traffic Managers & Operators

p) © 2016 VITAL Consortium



VITAL-IoT IMM’s Goals ~ VITALT\?

www.vital-iot.eu

Develop & operate practical smart city applications for
Istanbul

Integrate IMM traffic measurement data with VITAL
platform & Utilize the Services provided by VITAL

Validate Smart Traffic Management Scenarios in
Istanbul

Facilitate the daily tasks of Traffic Operators working on
a 24/7 basis
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VITAL-loT VITAL AP
Project Overview Year3 "

Web API
Development for
Traffic Sensor
Data Access from
VITAL

VITAL
Information Development of

Seminar & PPIs / Prediction/

IEEE/IFIP NOMS CEP Module by
Symposium VITAL Partners

Integration of
VITAL Platform
Services to MM'’s
Smart Traffic App
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VITAL-loT
Project Overview Year 3
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VITAL-loT VITAL
IMM Web AP
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http://tkmservices.ibb.gov.tr/vital
http://tkmservices.ibb.gov.tr/vital/api/Observation
http://tkmservices.ibb.gov.tr/vital/api/IdentifyConflicts
http://tkmservices.ibb.gov.tr/vital/api/Sensor

VITAL-loT VITAL AP
Project Overview Year3 "

Development of
PPIs / Prediction/
CEP Module by
VITAL Partners
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VITAL-IoT viTAL 4P

IMM Use Case Contributors st

= MM
o loT Data Provider ;@;
L

o Development of Traffic Web API CcTANEUL
o Development of Smart Traffic App BUYUKSEHIR

= |TU

o Traffic Prediction
VITAL V

= Reply
o Development of PPIs

= ATOS
o Development of CEPICO for

www.vital-iot.eu

* Incident Detection

* Sensor Failure Detection
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VITAL-loT VITAL

www.vital-iot.eu

PPl & Prediction & CEP
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Prediction by ITU. ~ CEPICO by ATOS
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http://vital-integration.atosresearch.eu:8280/vital-management-ui
http://vital-integration2.atosresearch.eu:8280/vital-prediction-demo/
https://vital-integration2.atosresearch.eu:8843/vitalcep/#/cepico/list

VITAL-loT Authentication VITAL

www.vital-iot.eu

vital-integration.atosresearch.eu:8843/securitywrapper/rest/authenticate

POST Vv https://Nvital-integration.atosresearch.eu:8843/securitywrapper/rest/authenticate Params

(1) Body @
@ form-data @ x-www-form-urlencoded @ raw @ binary

Mehemet Bulk Edit

Mehemet1

° testCookie false

"uid": "Mehemet",
"name": "Mehemet",
"fullname": "Mehemet Mehemet",
"creation": {
"year": "2016",
"month": "November",
n day"’ : "@7"
}
I“mailhash": "cc40alfadebed82b824d0194a425f%ef"
¥
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https://vital-integration.atosresearch.eu:8843/securitywrapper/rest/authenticate

VITAL-1oT Traffic Prediction VITAL

www.vital-iot.eu

vital-integration2.atosresearch.eu:8280/vi i rediction

POST v http://vital-integration2.atosresearch.eu:8280/vital-prediction-service/prediction Params

(4) Body @
® form-data @ x-www-form-urlencoded @ raw @ binary

{
"city":"hireplyppi",
"property":["Traffic"],
"gt":"2016-11-19T12:06:02.039Z",
"1t":"2016-11-19712:21:02.039Z"

200 OK

"predicted_time": "2016-11-09T14:15:00Z",

"city": "hireplyppi”,

"property": "Traffic",

"prediction_time": "2016-11-09T13:25:00Z",

"sensor": "http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2-I_TrS_122Dir@",
"value": 46,

"minute_later": 999

"predicted_time": "2016-11-09T14:15:00Z",

"city": "hireplyppi",

"property": "Traffic",

"prediction_time": "2016-11-09T13:25:00Z",

"sensor": "http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2-I_TrS_378Dir@",
"value": 85,

"minute_later": 999

"predicted_time": "2016-11-09T14:15:00Z",
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http://vital-integration2.atosresearch.eu:8280/vital-prediction-service/prediction

Incident Detection Use Case VITALT\?

www.vital-iot.eu

The DOLCE rule that triggers a Traffic Incident compares the “colour” property of the
last three observations (colors assigned to sensor speeds) of every sensor to match the
cases

The “colour” property represents the degree of traffic congestion with values from 1 to

5 => High Congestion

1 => No Congestion

12 © 2016 VITAL Consortium



Incident Detection Use Case VITALT\?

www.vital-iot.eu

Iast' Traffic Incident
observation - 1
e Colour e Colour

or e Colour or ¢ Incident
e Colour=2 or e Colour=5 Detected

e Colour=2
last last
observation - 2 observation

N N
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VITAL-loT Create CEPICO VITAL
for Incident Detection

https://vital-integration2.atosresearch,eu:8843/cep/createcepico Params

4 Body @
® form-data @ x-www-form-urlencoded @ raw @ binary

i

"name": "Istanbul_Traffic_Incident”,
"description": "Traffic incident detection ",
"dolceSpecification”: {
"id": "ppDoce",
"complex": [{
"definition": {
"payload”: [EEE],
"detect": "Traffic",
"where": "(Traffic@@.color==4 & (Traffic@l.color==1 || Traffic@l.color==2) && (Traffic@2
.color==1 Traffic@d.color==2)) || (Traffic@d.color==5 && (Traffic@l.color==1 || Traffic@l
.color==2) && (Traffic@2.color==1 || Traffic@2.color==2))",
"in"; "3"

1
H,

"event": [EE]

,"source": [

"http://vital-integration.atosresearch.eu:8280/hireplyppi2TrafficMatch/sensor/vital-I_Tr5_1Dir@",
"http://vital-integration.atosresearch.eu:82808/hireplyppi2TrafficMatch/sensor/vital-I_TrS_2Dir@",
"http://vital-integration.atosresearch.eu:828@/hireplyppi2TrafficMatch/sensor/vital-I_TrS_2Dirl",
"http://vital-integration.atosresearch.eu:8280/hireplyppi2TrafficMatch/sensor/vital-I_TrS_3Dir@",
"http://vital-integration.atosresearch.eu:82808/hireplyppi2TrafficMatch/sensor/vital-I_TrS_4Dir@",

) (1) 2663 ms
JSON W

"id": "http://vital-integration2.atosresearch.eu:8280/cep/sensor/2e632316-6f44-4f47-86ac-b5de3a376671"
}
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https://vital-integration2.atosresearch.eu:8843/cep/createcepico

VITAL-loT VITAL

Get Detected Incidents’ List ~ wwistiore

observation

POST v https://vital-integration2.atosresearch,eu:8843/cep/sensor/observation Params Send Vv Save v

(3) Body ® ]

@ form-data @ x-www-form-urlencoded @ raw @ binary

{
"property”: "ComplexEvent",
"sensor": ["http://vital-integration2.atosresearch.eu:8280/cep/sensor/d3e7eb7d-8ad5-4f4c-81b8-3b75e9ac635c"],
"from": "2016-11-16T00:00:00Z"

H

L
{
"ssn:observationResultTime": {
"time:inXSDDateTime": "2016-11-17T16:36:46Z"
1,
"ssn:observationResult": {
"ssn:hasValue": {
"type": "vital:ComplexObservationValue",
"value": {
"SensorId": "http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2-I_TrS_4Dir",

"Speed": "33.000000",

"complexEvent": "Incident", _

"Color": "4",

"Time": "2016-11-17T15:51:01Z",

"ssn:observedBy": "http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2

-I_TrS_4Dir@",
"sensorId": "http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2-I_TrS_4Dir@"

}
15 © 2016 VITAL Consortium



https://vital-integration2.atosresearch.eu:8843/cep/sensor/observation

Sensor Failure Detection VITAL _V,
Use Case wwyitabioten

The DOLCE rule that triggers a Sensor Failure Detection compares the “colour” property

with the “mobileColour” property of the last observation of every sensor to match the
condition that there is a contradiction in the observation.

The “colour” property represents the degree of traffic congestion with values from 1 to 5

5 => High Congestion

1 => No Congestion
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Sensor Failure Detection
Use Case

Mobile
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4or5

Sensor
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Mobile
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VITAL T\P

www.vital-iot.eu

Sensor

_ W Failure
Detected
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VITAL-IoT Create CEPICO  \/;ta;
for Sensor Failure Detection™" ™"

https://vital-integration2.atosresearch.eu:8843/cep/createcepico Params Send

(4) Body @
® form-data @ x-www-form-urlencoded @ raw @ binary

{
"name": "Istanbul_Traffic_Incident",
"description”: "Traffic incident detection ",
"dolceSpecification": {
"id": "ppDoce",
"complex": [{
"definition": {
"payload": [EEE],
"detect": "TrafficMatch",
"where": "( ((mobileColour==4 || mobileColour==5)&& (colour==1 || colour==2)) || ((colour==4 ||
colour==5)&% (mobileColour==1 || mobileColour==2))"

5L
"id":] "SensorFailure” _
}

1,
"event": [EH]

,"source": [

"http://vital-integration.atosresearch.eu:8280/hireplyppi2TrafficMatch/sensor/vital-I_TrS_1Dir@",
"http://vital-integration.atosresearch.eu:8280/hireplyppi2TrafficMatch/sensor/vital-I_TrS_2Dir@",
"http://vital-integration.atosresearch.eu:8280/hireplyppi2TrafficMatch/sensor/vital-I_TrS_2Dirl",
"http://vital-integration.atosresearch.eu:8280/hireplyppi2TrafficMatch/sensor/vital-I_TrS_3Dir@",

(2) (11) 2663 ms

JSON ~

": "http://vital-integration2.atosresearch.eu:8280/cep/sensor/2e632316-6f44-4f47-86ac-b5de3a376671"
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https://vital-integration2.atosresearch.eu:8843/cep/createcepico

VITAL-loT Get | VITAL
Detected Sensor Failures’ List o

POST v https://vital-integration2.atosresearch.eu:8843/cep/sensor/observation Params

(3) Body ®

@ form-data @ x-www-form-urlencoded @ raw @ binary

{
"property": "ComplexEvent"”,

"sensor": ["http://vital-integration2.atosresearch.eu:8280/cep/sensor/55f29a52-a682-4865-b743-8c5abb8bcedc"],
"from": "2016-11-19T11:51:02Z"

1

303 ms

L
i
"ssn:observationResultTime": {

"time:inXSDDateTime": "2016-11-17T16:54:37Z"
353
"ssn:observationResult": {

"ssn:hasValue": {

"type": "vital:ComplexObservationValue",
"value": {

"Speed": "44.000000",

"complexEvent": "SensorFailure", _
"MobileSpeed": "25.000000",

"Color": "3",

"Time": "2016-11-17T15:56:03Z",

"'ssn:observedBy": "http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2
-I_TrS_1Dir@",

"MobileColor": "4",

sensorId": "http://vital-integration.atosresearch.eu:8288/hireplyppi/sensor/vital2-I_TrS_1Dir@"
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https://vital-integration2.atosresearch.eu:8843/cep/sensor/observation

VITAL-loT Create CEPICO  \/i1a

www.vital-iot.eu

for Sensor Failure Detection

& | ohttps://vital-integration2.atosresearch.eu:8843/vitalcep/#/cepico/list

&« C | & https//vital-integration2.atosresearch.eu:8843/vitalcep/#/cepico/list T

VITAL-loT CEP = 2 Mehemet v

0 e = CEPICOs List # Home - CEPICOsList

Online
Name Description

&f CEPICOs

A Alert Monitors

Y Adaptive Filtering

# 1d@ Name @ Status

1 55f29a52-3682-4865-bT43-2c5abbabcelc Istanbul_sensor_failure [ Running ] @ View 2= Observations % Delste

2 900e5d06-d9c9-4232-8d2d-96cha4f53c69 DNitrogen [ Running ] i 2= Observations % Delste

3 d3eTeb7d-8ad5-4f4c-21be-3b75e8ac635¢ Istanbul_Traffic_Incident [ Running ] s 2= Observations % Delste
Copyright @ 2016. All rights reserved. Version 1.0
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https://vital-integration2.atosresearch.eu:8843/vitalcep/#/cepico/list

VITAL-IoT Get
Detected Sensor Failures’ List e

& ¢ o https://vital-integration2.atosresearch.eu:8843/vitalcep/#/cepico/observations

VITAL

VITAL-loT CEP = 2 Mehemet ~
0 Hello, Mehemet CEPICOs List cepico observations # Home - CEPICOsList
Online
Date range (UTC
& CEPICOs ge (UTC)
11/16/2016 21:29
mm,/dd/yyyy 21129 Get Observations
A AlertMon
Description

T
Id: http://vital-integration2.atosresearch.eu:8280/cep/sensor/55f29a52-a682-4865-bT743-2c5abbabce0c

Name: Istanbul_sensor_failure

Description: Traffic sensor failure detection

Observations

Complex Event Observation Time Source Sensor Id

SensorFailure 2016-11-17T16:40:37Z http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2-_Trs_1Dird
SensorFailure 2016-11-17T16:40:37Z http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2-|_TrS_2Dir0
SensorFailure 2016-11-17T16:26:367 http://vital-integration.atosresearch.eu:8280/hireplyppi/sensor/vital2-1_Trs_2Dird

© 2016 VITAL Consortium



https://vital-integration2.atosresearch.eu:8843/vitalcep/#/cepico/observations

VITAL-loT
Project Overview Year 3
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Traffic Management ittt

IMM developed a web-based Smart Traffic Management App accessible at
& C | @ http://tkm.ibb.gov.tr/vital

&
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VITAL-loT

A Reliable, Smart and Secure Internet of Things for Smart Cities

VITAL

www.vital-iot.eu

Smart Traffic Management in Istanbul by the Help of VITAL Platform

& C A http://tkm.ibb.gov.tr/vital
&

‘ TRAFFIC DENSITY MAP

O TRAFFIC PREDICTION

e

! | g v g n v V ) it
Now 15min 30min 45min 60min 75min 90min 105min  120min

Today Monday Tuesday Wednesday Thursday Friday

Saturday Sunday
Drag the car icon on the interval which you would like to see the estimated traffic.
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Trafflc

Prediction Detection
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http://tkm.ibb.gov.tr/vital

Smart Traffic Management VITAL

Web App - Traffic Prediction ™"

Smart Traffic Management in Istanbul by the Help of VITAL Platform
& C | a http://tkm.ibb.gov.tr/vital

= vimaL X .l a3 X

& > O £6.93 21146/ tkrnutal el e = 7 5 -

.....

-------
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http://tkm.ibb.gov.tr/vital

Smart Traffic Management

VITAL

www.vital-iot.eu

Web App - Incident Detection

Smart Traffic Management in Istanbul by the Help of VITAL Platform
&« C | a http://tkm.ibb.gov.tr/vital

<~ — O £0.02 311146/ tkrnuntal wrlal s ‘:?| = :"P. tﬁ!

37 Inranet G Lsoogla

& -vp TRAFFIC DENSITY MAP

SensoriD: 3
Sensor Name: D100 Sefakdy
Sensor Speed: 15

Road I10: &1

SensorlD: 7
@ Sensor Name: TEM Mahmuthey Giseler
Sensor Speed: 14
Road ID: 128

SensoriD: 9
@ Sensor Name: Mahmutbey

Sensor Speed: 20 /

Road ID: 140

When an incident is detected for a road segment, a
notification is generated to inform about a potential incident
in the app

© 2016 VITAL Consortium


http://tkm.ibb.gov.tr/vital

Smart Traffic Management AppVITAL _V;

www.vital-iot.eu

Sensor Failure Detection

Smart Traffic Management in Istanbul by the Help of VITAL Platform
& C | a http://tkm.ibb.gov.tr/vital

| a X

MEm CaFRLTY

- 4 : DETECTED SENSOR FAILURES
. e ~ .
% DETECTED SENSOR FAILURES () TRk iy . e
T " f i
Location: KADIKGY
Sensor Spead: 40km/h
Mobile Speed: 15km/h

Location: USKUDAR
Sensor Speed: 34km/h e =
Mohile Speed: 8km/h - -
Road ID: 10042 r‘.f \I

Location: BEYLiKDUZU . .
S 2 When a sensor failure is detected for a road segment, a
Mohile Speed- 2dkm/h o o . . . .

: Rocd 1: 10404 notification is generated to inform about a potential sensor

failure

E— -——
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http://tkm.ibb.gov.tr/vital

VITAL-loT

VITAL T\P

IMM Use Cases Summary

Scenario

Smart Traffic
Management

Scope

Manage Traffic & Traffic

Measurement Systems

Smartly & Efficiently in
Istanbul

I

m
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VITAL-loT
Project Overview Year 3

VITAL
Information
Seminar &
IEEE/IFIP NOMS
Symposium
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Smart Traffic Management VITAL
& VITAL Information Seminar st

< C

1’K! CORPORATE SERVICES EDUCATION
s

TRAFFIC CONTROL CENTER

Smart Traffic Management and VITAL
Information Seminar

OoEEREE
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http://tkm.ibb.gov.tr/corporate/news-and-announcements/smart-traffic-management-and-vital-information-seminar

IEEE/IFIP NOMS Symposium VITAL

www.vital-iot.eu

‘TRAfFIC CONTROL CENTER

1rK" CORPORATE SERVICES EDUCATION CONTACT 0@ n

Our Vision and Mission

IEEE/IFIP Network Operations and Management
Symposium (NOMS)

[ IMAGES C?9
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_X Reply
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-
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http://tkm.ibb.gov.tr/corporate/news-and-announcements/ieeeifip-network-operations-and-management-symposium-noms

More Information VITAL T\P

www.vital-iot.eu

[=]; [m] VITAL Smart Traffic Management Web Site:
y http://tkm.ibb.gov.tr/vital

/T -VD TRAFFIC DENSITY MAP

METROPOLI

l@' Follow us on Instagram: https://instagram.com/trafikkontrolmerkezi/

Follow us on Google+: https://plus.google.com/106249092521280020466
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VIRTUALIZED PROGRAMMABLE INTER-
FACES FOR INNOVATIVE COST-EFFECTIVE
IOT DEPLOYMENTS IN SMART CITIES

VITAL@
Thank You!

“Virtualized Programmable Interfaces for innovative &
cost-effective loT deployments in Smart Cities” )

A novel Approach for Integrating Application silos in Modern Smart Cities &

Insigh t@ Loisra— Singular AtOS == m 6’ IMAGES €9 | SAMDEN _i{?ep!y r H %

LOQiC UNLIMITED  santer ~ \\_ // soOvOxsewmn

Esma DILEK
Istanbul Metropolitan Municipality — Directorate of Traffic

Brussels, November 30th, 2016
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