
30-03-2022
Kenneth Lind/Mikael Lind
RISE

Semantic modelling 
– the examples RFID 
in Rail and BetTerFlow



Balancing the generics and the specifics

Source: FEDeRATED (2022) Intermediary progress report Pilots/LivingLabs, to be found at http://federatedplatforms.eu
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RFID in RAIL



Goal diagram 
RFID in 
Rail

Real-time accuracy 
on where and when a 

particular railway wagon / 
locomotive is located

For railway 
companies / wagon 
owners / shippers: 
to plan utilization 

of future transports

For cargo owners / 
transport buyers / 
shippers: to plan 
the next phase of 
their supply chain

For any 
stakeholder: To 

detect lost 
wagons (and 

goods)

To continually follow the 
train composition 

passing geographical 
locations

Supply chain visibility 
associated to the train 

transports (as part of the 
multi-modal chain)

RFID readers (with 
reasonable distance) along 
the railway track providing 
information about passing 

wagons / locomotives

Data sharing platform 
gathering information from 

different stakeholders 
(anynomising the data) and 

then distributing it to 
relevant targets

Foundation for sequence diagram

Tagged wagons and 
locomotives

Presenter Notes
Presentatienotities
From fact sheet:
*  enhance the real time information to the shipping companies and other stakeholders
• shorten lead times in arriving terminals due to earlier and correct information
• operational data can be provided making it possible to optimize wagon fleet and other resources





Sequence 
diagram –
RFID in rail

RFID reader
Transport 

Administration 
System

Traffic 
Management 

System

Wagon specific data*1

(temporal spatial data)

Target 
systems

Wagon with 
RFID tag User

Trigger

Reader specific data*2

Wagon specific data 
(temporal spatial data)

Reader specific data

Reader specific data*2

Name (incl orientation)
ID
Position (Lat, Long)
Status (OK, broken etc)

Wagon specific data*1

Vehicle-ID (wagon-ID)
Train number
RFID-reader ID
Event data (timestamp, passage ID)
Vehicle position (vagnens position i tåget)
Vehicle amount (tror det är antal vagnar på tåget)
Vehicle orientation (hur vagnen är vänd, A/B-sida)
Vehicle velocity
(One aggregated set of data per train)

Aggregated RFID data 
Passage event (Reader and Wagon data)

Data sharing 
environment

Wagon situational 
awareness 

Timetable data
Planned passage



Object relationship model – RFID in Rail

Wagon 
with 

RFID tag

Passage 
event

Vehicle-ID (wagon-ID)
Train number
RFID-reader ID
Event data (timestamp, passage ID)
Vehicle position (vagnens position i tåget)
Vehicle amount (tror det är antal vagnar på tåget)
Vehicle orientation (hur vagnen är vänd, A/B-sida)
Vehicle velocity
(One aggregated set of data per train)

Time
Position (Lat, Long)
Vehicle velocity
Vehicle-ID (wagon-ID)

User

Cargo owners / transport buyers 
Railway companies / wagon holders 
Any stakeholder

RFID 
reader

Name (incl orientation)
ID
Position (Lat, Long)
Status (OK, broken etc)
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Train 
situational 
awareness
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Scope of RFID in Rail



Object Definition Example(S)

User Stakeholders in the logistic chain Wagon owners, shippers

Wagon with RFID tag Wagon (or loco) equipped with RFID 
tag(s) complying with standards 
(GS1) 

RFID reader Fixed installed RFID-reader along 
the tracks

Passage event Data transfer between reader and 
tag when a wagon is passing the site

Contains i.a. time stamp, site 
and wagon-ID

Planned passage Planned time in the timetable from 
Traffic Management System

Planned site and time: 
>MGB;20220310;11:22<

Wagon situational awareness Aggregation of several passage 
events for one specific wagon

Train situational awareness Aggregation of several wagon 
passage events

(Local Definitions)



BetTerFlow
Work in progress



Goal diagram: BetTerFlow

Foundation for 
sequence diagram

Track trailer/containe r 
transports through the 

supply chain

Situational Awareness 
(Samlad Lägesbild)

Increased 
Capacity Utilization

Minimal waiting times during 
port visits (Trailer/ 

Transport/ Ferry, Port, 
Terminal, ++)

Just-In-Time 
Arrival/Departure

Synchronized Flows

Optimized Hub

Increased Digital 
Collaboration



Goods
owner

Forwar
der

1. Book rail transport
• vikt, 
• tid för hämtning, 

mottagare, 
• önskemål om 

transportsätt, 
• reefer plug, 
• ETA Hillskär
• hämtande åkeri & 

rederi, tåglista

(2) Plan 
transport

2. Plan transport
• Ledtider, 
• pris, 
• miljö, 
• ledig kapacitet, 

(3) Book 
ferry

3. Book Ferry
• Längd, 
• vikt, 
• reg-nr (trailer)?
• typ av gods,
Eventuellt
• Info (Closing

time) Lös trailer 
1,5h före 
ETD/PTD (dras 
ombord), 

7. Departure
Hanteringsprognos, kvittens ombord, 
info om ändrad ETD&ATD, info om 
ändrad ETA/ATA, IMDG (International 
Multimodal Dangerous Goods). Status-
>ankomst, in-checkad, nekad- godkänd 
• Statusar: 

• kvittens ombord, 
• info om ändrad ETD&ATD, 
• info om ändrad ETA/ATA.
• ankomst, 
• in-checkad, 
• nekad- godkänd 
• lastad. 
• Info avgång hamn

Ferry
operat

or

Ferry

(7) 
Departur

e

BetTerFlow: Spåra trailertransporter med järnväg till Hillskär för 
vidare transport till Vasa

(8) 
Arrival

(10) 
Departur

e ferry

(9) 
Further 

transport

8. Arrival
• Statusar

• info om 
ETA&AT
A

• no-show, 
kvittens 
avlastad, 
hämtand
e åkeri.

• Lastmanifest till 
myndigheter & 
kopia ombord, 

9. Further transport
• Kvittens avlastning
• statusar: 

• ankomst fartyg, 
• lossad enhet, 
• informera nästa 

lastbärare, 
• godsägare, 

Transportör,
• Gods lämnat 

hamnen

10. Departure ferry
• Statusar:

• Info om 
ändrad 
ETD&ATD 

Stewe
dores

Haula
ge

contra
ctor

Port

Shipp
er

Combi 
termin

al Railroa
d

operat
or

Gover
menta
lbodie

s*

Gover
menta
lbodie

s*Haula
ge

contra
ctor

*Tull, kustbevakning, gränspolis, mm

(5) 
Arrival
goods

5. Arrival goods
• Custom

clearance of
non EU goods.

• ETD/PTD 
(dras ombord),

(1) Book 
rail 

transport
s 

(4) Train
transport

Combi 
termin

al

(6) Cargo 
moveme

nt 

4. Train transport
• ETA Hillskär, 
• ATA tidigare,
• ETD & ATD 
• för tåg, 

tåglista

6. Cargo
movement
Reefer plug, 
trailer 1,5h före 
ETD/PTD (dras 
ombord),
• Unload from 

train
• Load

tugmaster
• Pull from 

terminal 
onboard ferry

Presenter Notes
Presentatienotities
Använder alltid regnummer på fordon, även på släp används. Tåg är nytt (Unit id?). Check-in sker vid bilplan. De som dras idag checkas in under avgång. Om många trailers, ev. Köras till området när AB kommit till hamn



(Inkapslat) 
Transportuppdrag

Transportuppdrag

ETA Hillskär

Transport

ETA Varuägare

ATC Drag/lyftuppdrag(från
Hillskär till carrier)

ATA Hub

ATC Loaded
(onboard carrier)

Cargo movement

Trpt op
(S,T,T)Speditör

Varuägare/
Transportköpa
re/ Godsmott

Kombittermin
al (Hillskär -

Hamn)
Myndighet

ETC(C) Drag/lyftuppdrag
(fr Hillskär to Trpt Op)

Drag/ lyftuppdrag
(från Hillskär till TrptOp)

ATA onboard (carrier)

BetTerFlow (HUB Centric) – Diagram 1: Huvudflöde

ATA Hillskär

ETA Hillskär

Transport (inkl ev omlastning)

ATA Hillskär

ETA Varuägare

ATC Loaded (onboard carrier)

ATA onboard (carrier)

ATA onboard (carrier)

Direkt eller
indirekt

Fysiskt flöde

Info flöde

* If Wasaline – se 
diagram 2

ATC Inspection



ATC Drag/lyftuppdrag
(fr Hillskär to Jvg/ 
fr Jvg to Hillskär)

ATA Järnväg

Cargo movement

Järnvägs OpSpeditör
Varuägare/

Transportköpa
re/ Godsmott

Kombittermin
al (Hillskär -

Hamn)
Myndighet

ETC(C) Drag/lyftuppdrag
(fr jvg to Hillskär/ 
fr Hillskär to Jvg)

Drag/ lyftuppdrag
(fr Hillskär till Jvg/ 
fr Jvg till Hillskär)

ATA onboard (Ferry)

BetTerFlow (HUB Centric) – Diagram 2: Details Hillskär - Wasaline

ATA
Hillskär

Transport (inkl ev
omlastning)

ATA Hillskär

ATA onboard (Ferry)

ATA onboard (carrier)

ATA onboard (carrier)

Direkt eller
indirekt

Fysiskt flöde

Info flöde

* From Diagram 1

Wasaline

Drag/ lyftuppdrag
(fr Hillskär till Wasaline / 
fr Wasaline tio Hillskär)

ETC(C) Drag/lyftuppdrag
(fr Hillskär to Wasaline/ 
fr Wasaline to Hillskär)

ATC Drag/lyftuppdrag
(fr Hillskär to Wasaline/ fr

Wasaline to Hillskär)

Cargo movement

Request for Check in?

Check-in

Nästa hamn

In-checkad, 
Nekad
Godkänd
Lastad. 

ETD/ATD
ETA/ATA Nästa

hamnETD/ATD

ATC Inspection ATC Inspection

Presenter Notes
Presentatienotities
Nekad sker väldigt sällan här. Ev. farligt gods som inte meddelats eller kördugligt skick
Första steget är arrived, att det är inne på området (Wasaline)? Arrived och check-in samma status men används inte idag. 
Bokning av lyft och drag ombord -> kommer från Wasaline till Hillskär
Den som har ansvaret den som opererar Hillskär




Object relationship model
– BetTerFlow

Transport 
Mode

State 
Change

User

<ID>
Booking reference
Destination
Status
Mode of Transport
Fowarder
Quantity
Weight
Character (?)
Transport Operator(s)
Time of delivery (time
frame)
…

n

Manage

Transport 
assignment

Users= 
Stakeholders 
consuming 
timestamps

Transshipment
Hub (Hillskär)

Unit 
(container/trailer)

n

Generates

Includes

Transport

<ID>
Name
Operator
Transport 
Assignment ()
Location
Infrastructure
Status
…

ID
Time stamp
Status Information
…

Equipment
Infrastructure/resources
…

ID
Type 
Location
Status
…

Includes

1..n

1..n

1

has 1..n
Consumes
informatio
n about

1..n

1..n

has

Involves

1..n

1

1..n

1

1..n

1

1..n

1..n

Generates
Visit

1..n

1



(Local Definitions) BetTerFlow

Object Definition Example(S)

User Actors consuming time stamps All stakeholders

Transport mode The type of transport mode used 
to transport a unit

Ship (ropax, ro-ro, etc), truck, train

Transport assignment An assignment capturing one or 
several transports of unit(s) from 
A to B, including special 
requirements

Itinerary

State Change State change of a unit/transport, 
captured as timestamps

ETA, ETD, ETC, ETCC, ATA, 
ATD, ATC, ATCC, Loaded, 
Unloaded etc. 

Unit The unit to be 
handled/transported

Container, trailer

Transshipment Hub A transport hub for 
transshipment, connecting 
transport legs/transport modes

Hillskär
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GOAL DIAGRAM
(use case description)

Means

End

Per LivingLab

Information 
sharing needs

SEQUENCE DIAGRAM
(use case details)

Architecture
model

Semantic
model

Basis for both semantic model and architecture
model!
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