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Information exchange, monitoring, system and network reliability



Overview

The Landslide Early Warning Project

O Monitoring Network and Landslide Alert
Generation

o TCC / TMC Operational Context

O Emergency Management requirements
Data Exchange Requirements

O Alert information Exchange and Validation
O Exchange Requirements

O System Monitoring Requirements
Implementation Detail

o Situation Publication Extension

O Reliability by Exchange Method Combination
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The Landslide Early Warning Project

From hydrogeological Monitoring to Landslide Alert Management

B Amerior Cingulate Cortex
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What is Early Warning 2

_ Slight Movement PON 01_01503

Landslide Early

-
Warning
e
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investiamo nel vostro futuro

Sistemi integrati per il monitoraggio,
l'early warning e la mitigazione del
rischio idrogeologico lungo le grandi vie
di comunicazione
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Early Warning Safety Time

Fast Landslide
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' Monitoring Network and Landslide Alert
Generation

operaﬁon/ b

Traffic Control and
Management Centre

Data Collection and

Modeling Engine

Monitoring

and
Communication
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TCC / TMC Operational Context

Alert Code

Severlty
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»  ATTENTION

»  WARNING

Just Monitoring

Al Management

A2 Management

A3 Management

A4 Management

Probability of Occurrence

Severity

1 Communication

Area Risk Level

Impact on roadway

O Operd’rlon




Monitoring and Alerting System Requirements

Landslide Alerts Description and Exchange Requirements
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Alert as pre-Situation Elements

Situation Publication

Elaborated Alert

o Same data structure

1 Not Real Time nor
Forecast Future Element

Immediate Risk running

Operator Validation
expected to trigger

Situation Extension
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From Automatic
System

From External
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System
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Alert Information

Parametro Trigger
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Validity

o1 Alert not Situation Element

o1 Future Events but..

Probabilty of Occurence
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Alert Reliability

o Hysteresis on Modeling and
Threshold

, Alert Lyfecycle

Closed Final

DATEX Il User Forum — Prague — 19 20 May 2014




Landslide Informq’rioqﬂl
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P

Landslide Impact on Roadway

Position

Below or Above roadway
Lenght

Material

1 Volume on Roadway
o Landslide, Mudslide, Flooding

o Damage, Surface,
Infrastructure

Operational Level on Road
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Just Monitoring

Al Management

A2 Management

A3 Management

A4 Management




P

xchange Requirements

Timely
1 Push On Occurrence

Reliable

o Acknowledge of Data Received
01 Recovery of Not Exchanged Data

Awareness of Missing Data
o Link Monitoring

Session Management

Keep Alive
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System Monitoring

Application Level Keep Alive
o Collecting Data Network working
o1 Modeling Engine Correctly working

Fault
o1 Monitoring Network
o Individual Sensor

1 Modeling and Processing System
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Implementation Detail

DATEX Il coding of Information and Workflow Exchange Management
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Landslide Detail

Obstruction Physical Parameters

Obstruction::EnvironmentalObstruction

+ depth :MetresAsFloat [0..1] 0
+ environmentalObstructionType :EnvironmentalObstructionTypeEnum InS'I'q bl I I'I'y

«class»
InstabilityCharacteristics

- frontSide :MetresAsNonNegativelnteger [0..1]

, dogks - instabilityDepth :MetresAsFloat [0..1]
EnvironmentalObstructionExtended L~ - materialType :MultilingualString
1 0..1] - quickness :NonNegativelnteger [0..1]

- surfaceExtension :SurfaceExtensionEnum [0..1]
- volumeOfMaterialOnRoad :CubicMetres[0..1]

«enumeration»
SurfaceExtensionEnum

negligible
small
medium
huge
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Impact Extension

DATEX Il Impact

Impact::impact «enumeration» DefCIiI 1-0 eXTend

InfrastructureDamageEntityEnum

+ capacityRemaining :Percentage [0..1] .
+ numberOfLanesRestricted :NonNegativelnteger [0..1] minor L d I d I
+ numberOfOperationalLanes :NonNegativelnteger [0..1] significant andasilige mquT
+ originalNumberOfLanes :NonNegativelnteger [0..1] serious
+ residualRoadWidth :MetresAsFloat [0..1] total
+ trafficConstrictionType :TrafficConstrictionTypeEnum [0..1]
oo

«enumeration»

I » i
oo ProbabilityDetailEnum

LandslidelmpactExtended

infrastructureDamageEntity :InfrastructureDamageEntityEnum [0..1] Inoovce
interferenceOnRoadLength :MetresAsNonNegativelnteger [0..1] high
overallVolumeOfMaterial :CubicMetres[0..1] B dium
peoplesDamageProbability :ProbabilityDetailEnum [0..1] highiest
probabilityOfOccurrenceDetail :ProbabilityDetailEnum B ain

vehiclesDamageType :VehicleDamageTypeEnum [0..1]
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ert Lifecycle / Validation
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4 Updated Alert ( Version > 1) \i

Not Confirmed
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Initial
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Validity
o Start Time

Alert Generation

Not Event Start only Risk Alert On

O to be Validated by Operator
Embedded on Supplier

Situation Record ( active )

versus
Alert =» Risk of

~/ ProbabilityOfOccurrence
= riskOf,
/ * probable,

= certain




:TCC TCC2 :TCC
|

Use of DATEX Il v2.x methods ) i
PULL / PUSH = !

|
|
|
i
Delivery Data Delivery Data |
. . Alignment() 4——| Preparation() I
1 Combined in an .
|
. |
opel‘dflng WOI‘kflOW alt Session Start with Push Node/ :
|
Peer to Peer Commmunication LT reag Pust oses) i
K |
0 Delivery Break Message to inform —— e bﬂl
< DeliveryBreak Message Acknowledge()
Supplier is ready to send Data
Session Start and Push to Node()
2 Pull Method to retrieve Current E—
Situation ( active information ) .

|
alt Initial Realignment/

|
| Pull Realignment()

Full Payload Data()
]

; Full Data Processing()

I:|:| Application Data Udpdate()
1
|

I
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Exchange State and Workflow - Supplier

stm State Model Supplier PUSH - EN/

/

DATEX Node State with PUSH Supplier

Initialization - Read to which
Nodes Push Informations

Initial

\

d

Connections Closure\

(optional)

S

/

V]

éssion opening - Sendi@
of DeliveryBreak Messages

[Delivery Break to Client Fail]

Session State with Client

v

[Keep Alive to Client Success]

ﬁctive Session - Dath

[Delivery Break to Client Success]

to PUSH Nodes (Client
State OFF)

[Keep Alive to client Fail]

[Push Data to Client Fail]

Delivery (Client State

ON)

S

b

[Push to Client Success -
set timeout KeepAlive]

[timeout KeepAlive -
send KeepAlive] 0_9

o

Final
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Startup:

o Cycle for all nodes which
are to delivery

0 Delivery Break trigger
o Pull to Synchronize




Exchange State and Workflow - Client

stm State Model Client PUSH - EN

Initialization - Sets
. KSupplier State to OFF

Initial

y DATEX Node State with PUSH Client

Closure - Sets
Supplier State to

OFF )

/ Session State with Supplier

Realign (PULL)

Connection Walt
(Supplier State OFF)

Reception]

[timeout KeepAlive]

[Data Receptlon
(DeliveryBreak, [PULL S |
uccess
Push, KeepAlive)] [Delivery Break
[PULL Fail]

Data Receptlon
(Suppller State ON)

J

[RepliesrequestDenied to
KeepAlive / Push]

\

\

[PUSH Reception (set
KeepAlive Timeout)]

\

°J

\

°J

Final
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Pull Metyhod to synchronize
after communication failure

o Delivery Break triggered




Conclusion

Modeling Alert

o Pre Situational Elements same as Road Information Managed in DATEX

Impact on Management
O Impact Description

o Time to implement Measure for Safety

Awareness and Reliability

e
STREET |
. CLOSED 48

o Monitoring Network and System Status

0 Data Exchange Full Reliability
DATEX Il compliant methods

Sender Message

Feedback

Receiver
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Thanks for your Attention ... Beware ©

Fabrizio Paoletti autostradef[Tech

Traffic Management Solutions - Engineering and Architecture

fabrizio.paoletti@autostrade.it www.autostradetech.it
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