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Outline
• About the needs: Baltic Sea Marine traffic
• The Client application IBPlott
• Processing chain
• User requirements and experiences
• How to select images and product for the users -

the Façade
• Future ideas

Picture: © FIMR, R. Lumiaro, 2006
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What is VTT ?

• VTT Technical Research Centre of Finland is the biggest 
contract research organisation in Northern Europe. 

• VTT provides high-end technology solutions and innovation 
services. 

• Turnover: 225 M€
Personnel: 2 720
President & CEO: Erkki KM Leppävuori
Established: 1942

• www.vtt.fi

• VTT was contracted to develop the information system for the 
icebreakers, including IBPlott
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Effects the lives of 85 million people
• Annual ice cover
• Ice season up to 7 months

Up to 90% of foreign 
trade is marine based

Ice navigation is 
obligatory 2000 large vessels are 

sailing at any given time
Finland 1994-2005 
transportation growth 34%

Estimated growth 2003 to 2020 
is 64%

Picture: © FIMR, R. Lumiaro, 2006

Baltic Sea
Average 
max ice 
cover 
1991 -
2000
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64%+4711202731SUM

59%+324877553Extra Baltic Sea marine transportation

83%+147325178Intra Baltic Sea marine transportation

Growth

%

Growth

tonnes

20202003

Baltic Sea seaborne transportation in 2003 and estimate in 
2020 (in mil. Tonnes)

Source: Baltic Maritime Outlook 2006

40% during winter months: 

2003: 292 M tonnes (Dec.-Apr. 4.8 Mt/day)

2020: 481 M tonnes (Dec.-Apr. 8.0 Mt/day)
Picture: © FIMR, R. Lumiaro, 2006

The Baltic Sea has a heavy marine transportation
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Oil transportation in Gulf of 
finland

Conservative forecast!
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Icebreakers in 
the Baltic Sea 

• 8 + 1 Finnish 
• 7 Swedish
• 3 Russian larger +

several smaller ones
• 1 Estonian
• 1 Latvian
• 2 Danish

Use IBPlott
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History of IBPlott

RADARSAT-1, (-2)
ENVISAT ASARERS-1/2

NOAA /AVHRR

ICE

1988 -90 -95 2000 -05

ICEPlott
ViewIce

IBPlott

MODIS

-10
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Satellite data delivery chain

Radarsat

Envisat

MODISMODIS

250 m

Aqua/Terra 
MODIS

KSAT

FMI

ESA
Finnish 

Ice Service

FMA,
Finstaship

SMA

SMA : Swedish Maritime Administration
FMA : Finnish Maritime Administration

- Geocorr.
- Scale to 8-bits
- Mask, crop 
- Compress
- Value added products

30 Mbyte
30 - 60 min

< 2  h
150 - 400 kByte
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Transfer to the icebreakers

VSAT 
satellite
connection
to the ”big”
icebreakers , 
up to 512 
kbit/s

Finstaship FMA

SMA



11

The Finnish Ice Service provides
icebreakers with SAR images on a 

regular basis
• 43% of the RADARSAT images are

available on the icebreakers in less than 2 
hours after satellite overflight, 79% in less
that 3 hours after overflight.

• ENVISAT: larger variations in delivery time
• Use of SAR images has enabled the 

icebreakers to manage without helicopter 
reconnaissance



Not in use

Not in use

Red (x)=RADARSAT ,163 used

Green (x)=Envisat, 82 used

Available data sea area by sea area

D J F M A M Avg. Avg. F-A
Bothian B 0,5 0,7 0,8 0,7 0,6 0,3 0,6 0,7
n Bothnian S 0,4 0,7 0,8 0,6 0,6 0,2 0,6 0,7
s Bothnian S 0,1 0,4 0,7 0,6 0,5 0,0 0,4 0,6
n Baltic S 0,1 0,5 0,8 0,5 0,6 0,0 0,4 0,6
Arch. S 0,1 0,5 0,8 0,6 0,6 0,0 0,4 0,7
G of Finland 0,2 0,5 0,6 0,6 0,6 0,0 0,4 0,6
Avg. 0,2 0,5 0,7 0,6 0,6 0,1 0,5 0,6

Ratio 
(images/day)

06 June 2006

60% delivered 
also to Swedish 
icebreakers

Use of SAR data in the ice season of 2005-06

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Sum
Dec. Bothian B x x x x x x x x x x 10
2005 n Bothnian S x x x x x x x 7

s Bothnian S x 1
n Baltic S x 1
Arch. S x 1
G of Finland x x x 3

Jan. Bothian B x x x x x x x x x x x x x x x x x x x x x 21
2006 n Bothnian S x x x x x x x x x x x x x x x x x x x x x x 22

s Bothnian S x x x x x x x x x x x x x 13
n Baltic S x x x x x x x x x x x x x x x 15
Arch. S x x x x x x x x x x x x x x 14
G of Finland x x x x x x x x x x x x x x 14

Feb. Bothian B x x x x x x x x x x x x x x x x x x x x x 21
2006 n Bothnian S x x x x x x x x x x x x x x x x x x x x x x x 23

s Bothnian S x x x x x x x x x x x x x x x x x x x 19
n Baltic S x x x x x x x x x x x x x x x x x x x x x x 22
Arch. S x x x x x x x x x x x x x x x x x x x x x 21
G of Finland x x x x x x x x x x x x x x x x x x 18

Mar. Bothian B x x x x x x x x x x x x x x x x x x x x x 21
2006 n Bothnian S x x x x x x x x x x x x x x x x x x x x 20

s Bothnian S x x x x x x x x x x x x x x x x x x 18
n Baltic S x x x x x x x x x x x x x x x x 16
Arch. S x x x x x x x x x x x x x x x x x x x 19
G of Finland x x x x x x x x x x x x x x x x x x x x 20

Apr. Bothian B x x x x x x x x x x x x x x x x x 17
2006 n Bothnian S x x x x x x x x x x x x x x x x x x 18

s Bothnian S x x x x x x x x x x x x x x x x 16
n Baltic S x x x x x x x x x x x x x x x x x 17
Arch. S x x x x x x x x x x x x x x x x x x x 19
G of Finland x x x x x x x x x x x x x x x x x 17

May Bothian B x x x x 4
2006 n Bothnian S x x x 3

s Bothnian S 0
n Baltic S 0
Arch. S 0
G of Finland 0
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IBPlott

• The user interface on the Icebreakers
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IBPlott - main 
symbols

DirWay

Port

Icebreakers

Ships
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IBPlott showing 
RADARSAT image with 
ship symbols on top

Auxiliary 
information



16

IBPLott: auxilliary information

To help interpretation of 
imagery, the relative 
speed of all ships  within 
a given time window can 
be shown as a colored 
trail. 
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Speed information 
comes from the 
AIS system
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Speed information 
comes from the 
AIS system

Time slider
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Speed information 
comes from the 
AIS system

Time slider
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Speed information 
comes from the 
AIS system

Time slider
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Speed information 
comes from the 
AIS system

Time slider
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Speed information 
comes from the 
AIS system

Time slider
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Speed information 
comes from the 
AIS system

Time slider
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Speed information 
comes from the 
AIS system
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Other 
examples:



26

MODIS
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MODIS cloudyClouds are 
a problem
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RADARSATRADARSAT
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X-ray tool"X-ray" tool
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"X-ray" tool



31

8"X-ray" tool



32

9"X-ray" tool
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10"X-ray" tool
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X-ray tool"X-ray" tool
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"X-ray" tool
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8"X-ray" tool
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9"X-ray" tool
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10"X-ray" tool
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11Ice thickness 
chart

Overlaid 
semi-
transparently
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• Input from both FIMR and 
SMHI

• Integrated with operational 
system onboard (IBPlott)

• Resolution 3 - 5 nautical mile

• 6 parametres:

– ice concentration and drift

– ice ridge thickness

– ice ridge concentration

– compress region

– deformed ice fraction

– mean ice thickness

• Sent once a day

- Format conversion
- Crop
- PushGRIB

XMLIce model 
data

Ice model 
data

Finland

Sweden
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13Numerical 
prediction
model, level 
ice thickness
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14Numerical 
prediction
model, ice 
compression
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15Semi-
transparently

New satellite 
products ->
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16Dual-
polarised 
images

ENVISAT 
APP
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IBPlott is also 
used as a 
shortcut to  the 
fleet 
management 
application, 
IBBridge 
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Examples of dual-pol products:
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User requirements

• Situation in the Baltic
– Captains and mates on board icebreakers use 

the system themselves - no ice analyst on 
board

– Requires a system that is tailored for the 
operational environment 

– Annual meetings between the users, maritime 
administrations, ice services and system 
developers
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SAR Questionnaire in 2005
• 14 crew members answered from  9 icebreakers
• Most of those that answered the questionnaire 

had been using Radarsat images during all eight 
years when images have been delivered to the 
icebreakers

• Average employment length 18 years 

• RADARSAT images were highly appreciated 
(4.75  in  a scale from 0 to 5). Only three 
persons did not give highest score to the 
usefulness

• Highest usefulness up in the Bay of Bothnia
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Rather easy

Easy

How easy is it to identify 
different ice types from SAR 

image ?
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What is an acceptable time 
interval between images ?

Depends on
weather
conditions, 0,5
days to 2
weeks

Every day

2-3 days
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Resolution of SAR images

400m good

Could be
higher

Selectable
resolution

Cannot tell

No answer

Selectable resolution, more products -> need to 
put more effort on the data delivery side and the 
communication with the users -> the Facade.
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Façade

Satellites, aircrafts

In situ measurements

X data 
provider

ModelsImage DBs

•tailoring 
products 

for 
diverse 
users

•weather
•ice

•smoke
•oil

Facade - a 
general view



60

Façade - general
• An intelligent façade is a profile based delivery system for EO and 

forecasting data
• Façade knows

– What data are available?
• Façade has access to metadata

– What the users need?
• a profile describes user's preferences

– What to send?
• Façade infers which data files suit best for the user
• The profile defines the limitation of the data transfer channel, so 

Façade selects, compresses and filters the data if necessary 
(crop, resample)

– How to send?
• The profile tells whether to create a portal web page from 

where the files can be downloaded, send the files by e-mail, or 
upload them using FTP
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Downloadable files



62

Thumbnails on a website
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Future
• Incorporation of new satellite products -

keep in touch with the users!
• Interpreted products - requires high level 

of validity of the products. Continuous 
validation is needed as well as in-situ 
measurements

• Forecasts important: it is not enough to 
know the present situation - it is how the 
situation evolves that is important for the 
planning!
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Profile-based
data tailoring
and delivery

Vision of an ice route planning system

Ice modelling

Transit modelling

Data collecting

Data fusion and 
analysis

Automatic ice observations
-Ship locations, speeds, and engine power
-Ship radar images
-EM sensors
-Camera sensors

Observations
-satellite imagery
-mosaiced radar images
-ice conditions

Predictions
-weather conditions
-ice conditions
-transit difficulty
-optimised routes
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Thank you for your attention !


