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1. Intelligent goods in intelligent transport systems

I am NN and | am 55 years old

| am going from A to C via B

| will go by bus and metro

1 will start from A at a specific time and arrive at C
at a specific time

| will report to Company X if something happens
during my travel

| am a transport item filled with PC screens

I am going from A to C via B

| will go by truck, train and truck

| will start from A at a specific time and arrive at C
at a specific time

I will report to Company X if something happens
with me during my transport

SINTEF

Technology for a better society

3

The Transport system for Intelligent goods

is a system that fulfils the requirements of the involved actors
concerning an effective, secure, traceable and reliable transport
is a system where the goods itself is an important carrier of
information about itself, the final destination and events occurred

during the transport

SINTEF
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A transport system consists of:

« Transport infrastructure (links and nodes)

« Equipment linked to the infrastructure, e.g.
equipment for traffic management, monitoring and
communication

« Transport items (boxes, pallets containers etc) @ @
+ Equipment linked to the transport item @

« Transport means (vehicles, trains, boats, planes)

*  Equipment linked to the transport means, e.g.
Driver support equipment, On-Board Equipment
(e.g. for Electronic Fee Collection) %
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A transport system consists of (cont.):

« Terminals with terminal areas

* Terminal equipment
(equipment and resources for loading and
unloading, equipment for communication and
track and trace)

* Interoperable information systems

« Control and Decision support systems g § g

— Centralised e e
— Decentralised
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A transport system consists of (cont.):

® &%

« Adefined set of roles and responsibilities @ @

« A framework with commercial, functional

and technical sets of rules %@
‘
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Where are the main R&D challenges today?

+ Equipment linked to the transport item (On-Goods Equipment)

+  Equipment linked to the transport means (On-Board Equipment)
* Interoperable information systems

« Control and decision support systems

+ Adefined set of roles and responsibilities

« Aframework with commercial, functional and technical sets of rules
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The future On-Board Equipment (OBE)
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Communication Vehicle
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ser interface |
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Display || | PC with different Secure
Keypad applications memory

On-Board Equipment (OBE)
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Simple On-Goods Equipment (OGE)
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Advanced OGE
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OGE function 1: Store data

.
|I801m3 Il WLAN Il GNSS Il CN Il DSRC Il Other I
TFo08 y

Secure
Application
Module

Processor(s) with
different applications

On-Goods Equipment

@1 The global language of business

EPCglobal ®

Iso International Standardisation
2zl Organisation

=
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Data to be stored, for
instance:

— Electronic Product Code
(EPC) data

— Events

— Limit values for alarms and
events

— Route data

— Security keys

— Specific transport item data
— IP adresses

European Standardisation
Organisation
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OGE function 2: Manage security

Access control to data
Authentication of external entities

Certificates, e.g. Message Authentication Codes (MAC)

Security monitoring

1SO 14443

| GNSS I| CN I| DSRC I| Other I

TFo-08

Communication
unit

Processor(s) with
different applications

Sensor(s)

Secure
Application
Module

On-Goods Equip 1t
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OGE function 3: Communicate

+ Communication with e.g.:

Positioning systems, e.g. GPS
Sensors
On-Board Equipment

Transport infrastructure equipment, e.g. Road-side Equipment (RSE)

Terminal equipment

«  Several communication types and protocols e.g.

Communication Access for Land Mobiles (CALM)
Dedicated Short Range Communication (DSRC)
Near-field communication (NFC) based on ISO 14443

Radio frequency identification for item management (ISO 180000)

TC/P
GSM

‘ 1SO 14443 I‘ WLAN ” GNSS I‘ CN ” DSRC I‘ Other I
TFo-08
, 1
unit
Processor(s) with Api?i‘::l:tieon
different applications Module
On-Goods Equig
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OGE function 4: Monitor the transport item

* Monitor the transport item by means of:
— Integrated sensors
— Connected sensors
— External sensors
+  Examples on parameters to monitor
— Location and time
— Temperature in relation
— Humidity
— Shocks
* Monitoring tasks, e.g.
— Compare location and time with
schedule
— Compare measured parameters with
limits
— Logeventsinalog
— Send alarm or messages for predefined
events, e.g. temperature above limit or
major delays

| have been exposed
to too much heat and |
am very delayed !
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OGE function 5: Decision support

*  Process the data collected in the monitoring process
« Make decisions based on predefined decision criteria

Termlnal operator Service provider
Customel %é ;
L

I have declded\
the following
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2. The intersection of the supply chain and
transport domains

TFo-2009

Supply Chain domain Transport domain
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Main objectives of the paper

« To describe the intersection of the two domains to have a better
understanding of the different terms and models used

« To achieve a common view on the upper level of the system
architecture in both domains focusing on the main roles and
responsibilities

« To be part of the deliveries from the R&D project INTRANS
supported by the Research Council of Norway

>

L
L 8

Deliver - . S - N
Source
Supply Chain Transport Supply Chain
domain domain domain
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Methodology applied

+  What are the models available and suitable within the Supply Chain
Management domain?
Should be
Technology independent
 Internationally applied
Stable and continuously maintained
» Based on international or de facto standards
*  What are the models available and suitable within the Transport domain?
— Should be
+ Technology independent
Multimodal
« Cover transport of goods
Stable and continuously maintained
» Based on international or de facto standards
*  How can these models be compared and linked/connected together?

* How can this linking or connecting build a bridge between the two domains?
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Available models

SCOR - Supply Chain “‘ ‘

Operations Reference Cotvr ) soe (e G Sorce

Model @
f iers' | Suppli H Custo i g
wwiw.supply-chain.org/ S T ca wama O
Transportation Network ]
T
Transportation Network a4
A R KT RA N S Infrastructure 533
Management T " §
Service 2
Norwegian multimodal framework Transportation Network | || Management [~ &
for intelligent transport systems t @
support and -+
www.arktrans.no le—»| control [+
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How can these models be compared?

* SCOR is a process-oriented model

*  ARKTRANS is both a roles and responsibilities model, a
functional model and an information model

e Solution: Transform SCOR on level 1 and 2 to a roles and
responsibilities model

From a process-oriented model to a roles and responsibilities model

o

'. S & @éﬁ

e

-

Deliver

i

&
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Transforming from processes to roles

~

/Planner

i A4

Customer ! Customer's
Customer

Deliver (1) Source

Suppliers' ! Sunplier
Supplier

Internal or Exefnal Int or Extemal

Q @) Q
o ]
¥ @ el e
< G
Returner Purchaser Producer Deliverer Returner
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Traffic and
Transportat
Planner

Transportation
Network Resource
Planner

Transportation
Network Manager

Thansportation Network
Management

Transportation Network
Infrastructure
Management

n

Utilisation

L Transportation Network ‘

‘ Regulation enforcement

‘ Emergency Management

Roles in the ARKTRANS framework

Transport

Service

A
A

> control

Management [

v

On-board
support and

poddng Jojoeg Jpdsues)

Transport
Service
provider

ARKTRANS version 6

Traffic Manager
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Transportation
Network User

Mapping the SCOR and ARKTRANS roles

Deliverer

rate shipments

Pack product, load product
and generate shipping
documents

Ship product

Receive and verify product
by customer

best transport services)
Transport follow up, e.g.
track and trace an object in
the transport system

Example:
Supply Chain (SC) Transport systems
Role Transport related SC Matching ARKTRANS Role
responsibilities responsibilities
0 e Implement the delivery o Defining the transport
transport plans demands and requirements
e Determine delivery date, including the object, e.g. the
' ’ % consolidate orders and cargo item, to be
6 build loads transported
V e Route shipments and e Transport planning and re-
select transport service planning (finding the best Transport
providers (carriers) and transport alternative, i.e. the User

SINTEF
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Intersection
between SC
domain and
transport
domain

SINTEF

Purchaser

&

Planner

Producer \ Returner

SC domain
Deliverer

o ¢

The intelligent

%)
)

TF0-2009

Transportation Network Management

Transportation Network Infrastructure
Management

Transportation
Network Manager

Transportation Network Utilisation

Trafficand Resource
[Transportation Planner
Planner Manager

Transpination
Network @
Traffic

Transport Demand

6} Transport User

-

Transport Service Management

Transport Service | p
provider

poddng 10)09g podsuel |

[

On-board support and control |-«—p|

Transportation
Network User
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3. The integration of control systems for the
supply chain and transport domains

SINTEF
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Overview of the paper

Main objective : - to propose a way forward to link and integrate the SC and
transport domain for the benefit of the stakeholders in both domains
concerning a more effective, secure and reliable transport of goods

» Describes some of the results up till now of the research project INTRANS
supported by the Research Council of Norway.

» Focuses on the results related to the integration of control systems in the
Supply Chain domain and the transport domain.

» Looks upon the integration from an interoperability point of view and describes
the three different types of interoperability, Contractual, Functional and
Technical interoperability, providing complete interoperability.

» Describes how complete interoperability can be achieved by a common role
model for the two domains, a common set of core functions for the two
domains and a common information architecture.

* Introduces the intelligent goods as a crucial link between the two domains as
well as playing an important role in the decision taking in the SC domain and
the monitoring and management of transport in the transport domain.
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The Challenge

Supply Chain Management systems

< Transport system A > < Transport system B >

Transport Management Transport
system Management system

< Transport system C >

ransport Management
system

TFo 2010

How may the different actors in the SC and transport domain benefit from a better
integration of the two domains by sharing the information infrastructure and the
information jtself?
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One possible answer

Interoperability levels

Set of Rules Contractual
Supply Chain Transport system
Management management Functional
application application
Open System Open System
Interconnection Interconnection
Reference Model Reference Model Technical
(OSI Reference (OSI Reference
Model or OSI Model or OSI
Model) Model)

TFo 2010

- through contractual, functional and technical interoperability
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Contractual interoperability

» Governing rules

¢ Commercial rules
* Functional rules

» Technical rules

A common Set of Rules for
actors in both domains

A common policy and Set
of Rules for the Supply
Chain Management

A common Set of Rules
for the Transportation
domain

Actors in the SCM domain

Actors in the transportation domail

§ 8 s V3
O g g8 g8 &
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SCOR - Supply Chain

Operations Reference
Model

Supplier

Merging two models to one common

Plan
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cllilllm!l 1
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allocation of functions

One common role model as bases for
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SC domain roles

Flanner -Eurchaser\ Producer Dslwparsr Returner
Sy ~ I
< ~ ! a
S ~ I /
o N I / The intelligent
= — " goods
Transport
domain
roles
Transport
Transport User
Network Manager
Transport
Service
Provider

Traffic and

Traffic Network

Transport Planner Resource

Transport

& Traffic

Manager

operation
worker

TFo 2010
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The crucial role of the Intelligent goods and the On-
Goods Equipment

Actors in the SCM domain
o, P

Actors in the transportation domain

Control systems for

Access Point in transportation network

A Y

i 1

the SC domain ]
U4

Control systems for, the transport

‘, Access Point in
\

Supply Chain domain management
management > (Traffic Management
Sem= Systems)
TFo-2010

OGE
(Intelligent goods)

SINTEF Technology for a better society

Functional interoperability

SupplyChainControlSystems TrafficManagementSystems

On-Goods Equipment (OGE)

[+supplyChainControlApplications() SaueTransportiemidentt [+traffich plications()
~unigu ity
i -plannedRouteData .
- -— e,
A - .\ - L nspo'nltemContent - ——
P ~ ~eventLiiis - ~
\ -dataSecurityElements 7’ \
( SupplyChainDomainAccessPoint , -secureDala ‘ TransportDomainAccessPoint )
-linkedTransportitems -
FaccessPointld "4 _eveniLo \ -accessPointld V4
\nmeAccessPninl - U d 'Lranspol'%ltemstatus -{meAccessPoinl - /
- i - B - i
localfom seeasePainte= -transportitemEnvironmentStatus 'O""“‘%%ﬂ" -
FaccessPointOperatorld -accessPointOperatorid

-softwareldandVersion

LaccessPaintType -accessPointType

-secureData -aclua\T:::u L -secureData

environmentStatus * |rauthenticateReceiver() . -environmentStatus

-dataSecurityElements +authenticateSender() -dataSecurityE lements

-softwareldandVersion +getDataResponse() -softwareldandVersion
* +setDataResponse() .

+authenticateReceiver()
+authenticateSender()
+getData()

+setData()
I+createData()
+deleteData()
+setSecureData()
+getSecureData()

+authenticateReceiver()
+authenticateSender()
+getData()

+setData()
+createData()
+deleteData()
+setSecureData()
+gelSecureData()

+createDataResponse()
+deleteDataResponse()
+monitorTransport()
+monitorRoute()
+monitorStatus()
+monitorEnvironment()
+setSecureDataResponse()
+geiSecureDataResponse()
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Technical interoperability

On-Board

OBE_CS

A

Equipment (OBE)

BE_AP—|

OGE Level n

OGE2__OBE

OGE1_OGE2  0GE1_OGE2—#| OGE Level 2 <—O0GE2_AP—p!

Access Point
Y
AP CS
Control System

Access Point

\

OGE Level 1 (= OGE1_AP. -

TFo 2010
A Point

SINTEF

Technology for a better society 35

Conclusions and findings

* Transport domain .

— Improved statistics for
transport of goods

— Improved monitoring of
traffic, e.g. specific
types of goods

— Improved management
of traffic including
incident handling

SINTEF

SC domain

— Improved statistics gives
better basis for planning

— Improved product
deliveries, and product
receptions

— Improved monitoring of
transport status,
transport item
(goods/product) and
track and trace
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Thank you for your attention!

Questions?

SINTEF
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