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IWRAP Mk2 Release Notes GateHouse A/S

IWRAP Mk2 Release Notes
List of changes to the application:

« Version 5.2.0

o

CPA/TCPA filter possibility when creating density plot, reorganized advanced settings.

CPA/TCPA visualization possibility when creating a replay/movie.

Control background colors of base map, e.g. make it gray or monochrome

New replay/movie trail feature for creating a faded colored trail, colors and other parameters can be controlled
Highlight one or more ships when replaying/creating a movie.

Sample interpolation when creating a replay/movie, can be turned on/off

Added a 1 hour and a 1 minute skip forward/back buttons on the replay control widget

°

°

o

°

°

o

Version 5.1.0

o NOTE! Fixed cache error in drifting allision/groundings algo. This change does have effect on the drifting
allision/groundings results, by a couple of percentage points, magnitude depends on your model...

Added Brige editor, this Editor makes it easy to define a number of bridge polygons with a user specified height and
width, see 'Data/Bridges...".

o Added support for Bridge allisions, i.e. it is now possible to define Bridge segments and specify their height. The
height of the ship can be loaded as sttaic or dynamic data. There are 3 different height values, and itis possible to
choose one between these before running the incident algorithm.

A new CSV file is stored in the extraction directory, containing a row for each ship that is captured on a given leg.
There is one file for each direction. The filenames begin with captured and then the uuid/name of the leg and the 2
waypoints.

°

o

Version 5.0.4
o Possibility to turn off interpolation when creating a traffic density plot.
Version 5.0.3
o Fixed ship type problem in data import, when importing CSV.
Version 5.0.2
o Integrated ship filter in model extraction setup.
Version 5.0.1
o Minor bug fixes.
« Version 5.0.0
o Now, by default, WRAP fits distributions in parallel, i.e. using a number of parallel running threads. This makes the

fitting part of the latteral extraction process typically 3-4 times faster. If you have problems with this, it can be disabled
by unchecing this box.

2=

ange:  [10deg = mncoleulated speed: [osabled =
Binsize: |100m = Moxcalbted soeed: [100,00 =
Max time: [500s = Max distance: [so0m =
¥ Use calaulated geographical boundary I™ Use new algo

~Fit Traffic

Fit: [Detailed -

Min. width {normal) |2 bins =] smootting:  [2bs = | | ¥ Converttoyear

Fitin parallel [V Extract

Min width finifaem) [3 hin Nowmal dict mine [ 30 ol

o Custom Sﬁip types. Itis possible to define your‘own ship types. This nonption is mostly u;‘hl if you have access to
Lloyds ship type infomation.
Here you see an example of custom defined ship types:
2ix
Name: [Norge|

File:  [D:/Norge sty L

sizes [0,30,70, 100, 150, 200, 250,300, 350,400

ship type ATS types tioyes types <] moveup |
Stykkgodsskip Pulp Carrier, General Cargo [Passenger Ship, Inland Waterways, Ge

Roro-skip Ro-Ro Cargo Ship, Inland Waterways, Vehicles Carrier, Container/R.

RoPax-skip Passenger/Ro-Ra Ship (Vehides), Inland Waterways, Passenger/Ro...

Passasjerbdt Passenger Ship, Passenger Ship, Inland Waterways, Passenger/Lan.

Oljetankskip Asphalt Bitumen Tanker, Burkering Tanker, Crude Oi Tanker, Coal/OIl

Offshore supply Pipe Carrier, Anchor Handing Vessel, Crew/Supply Vesse!, Platform

Konteinersiip Passenger /Contziner Ship, Container Ship (Fully Cellular), Inland W

Kjple-fryseskp Refrigerated Cargo Ship

Kjemikalie-/produ Alcohol Tanker, Giue Tanker, Wine Tanker, Molasses Tanker, Vegetabl

Gasstankskip LPG/Chemical Tanker, CO2 Tanker, LNG Tanker, LPG Tanker

Fiskefartay Stern Trawler, Trawler, Factory Stem Trawler, Fishing Vessel

Cruiseskip Cruise Ship, Inland Waterways, Passenger/Cruise

Bukskio Buk S e e . Limestone . 7] _Mave Domn |

add.. | Edt.. | Remove.

Parameters.

e on o _ o

Each ship type is mapped to its corresponding Lloyds and/or AIS ship types, here you see an example of a RoRo
type that has been mapped to a number of Lloyds ship types:

'~

ip Type Mapping LLoyds 20

Fiter [ Used ship type:
Level 5 T [Levels Level 3

Level 5 [ currently used by [Level 2 [Level s ﬂ et b e
7 AddLevel 1 55 | [Vehides Carrier ides Carrier  Ro-Ro Carga
‘Yacht Carrier, se. Sty;‘k:fwdssklﬂ ;‘:;‘Vt‘{ Load Carrier Other Dry Carg. Ro-Ro Cargo Shi Inland Waterway... Iniand Waterway.

Yacht (Sailing) A Non Merchant !

: Ro-Ro Cargo Ship  RoRo CargoShip Ro-Ro Cargo
Yacht Annet Yacht Hon Merchant AddLevel2 >> | | ool vehicles Carrier Ro-Ro Cargo Ship  Ro-Ro Cargo
VorkfRepair Vessel Andre servicefart... Work/Repair Vessel Other Actvities Tandng ot Landng e Ro-fe corg
ViorkjMaintenanc... Andre servicefart... Pontoon Non Propelied
Wood Chips Carrier Bulkskip Wood Chips Carrier Other BukDry. ] LSt | Container/Ro-Ro .. Container fio-Ro ... Ra-Ro Carga

Wing In Ground E.. Andre servicefart._. Air Cushion vehid... Non Ship Struc

Wine Tanker Kjemikalie-fprodu... Wine Tanker Chemical AddLevel 4 >>
Vihale Catcher  Andre servicefart... Whale Catcher  Other Fishing

Viell Stmulation V... Andre offshore s... Well Stmuiation V... Other Offshore  AddLevel 5 55
Weapons Trials .. Andre servicefart... Naval/Naval Auxil. Non Merchant !

Water-injection D... Andre servicefart.. Pontoon Non Propelled

Water Tanker, Na... Andre servicefart... Naval/Naval Ausxil.. Non Merchant !

Water Tanker, Inl_. Andre servicefart. Inland Waterway. . Inland Waterw

Wiater Tanker Andre servicefart. . Water Tanker Other Liquids

Viater Tank Barg... Andre servicefart.. Non Propelled Ba... Non Propelled ST
Viater Injection Dredger Dredging

Waste Disposal V... Andre servicefart... Waste Disposal U Other Activiter << Clearall.,
Vessel (function u... Andre servicefart... Vessel (function u... Other Activities

Vehides Carrier  Roro-skip Vehides Carrier  Ro-Ro Calgu_'_l

<

o Replay and movie recording. Using the free basic versioniitis now possible to replay AIS data and create movies,
see 'Data/Replay...'

Itis possible to draw the ships as circles, triangles or using their Safety Ellipsis as shown in example below.

Ships can be drawn using a fixed color, or by ship type, or ship size.

Labels can be added, e.g. name, MMSI, IMO, etc.

Itis possible to draw trails, using user defined length, color, line type etc

Heading and/or COG/SOG vector can be added, using user defined length, color, line type etc.

Itis possible to record videos using a number of different encoders. You can easily define the length of the

resuling video and e.g. specify how many frames per second the video should contain.
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o IWRAP has a new grounding result table, it can be found below the ship-ship result table.

The table shows results for ship types and ship length categories, and can be filtered for each polygon.

o IWRAP will now detect if two consecutive legs are on a straight line, i.e. there is no bend. In this case IWRAP will set
the leg extensions lengths to 0.
o Many minor fixes...

« Version 4.7.0

o Allisions: In previous versions of WRAP structures e.g. wind turbines have been modelled using grounds. Now it is
possible to define structures directly. An allision is a collision between a moving vessel and a stationary
object/structure. Allisions now have their own result category i.e. they are no longer mixed with groundings. This
means that they are directly visible on the main result view.

Structures are defined like normal polygon areas, except that you have to tick off the 'Structure’ button, see right hand
side below.

3 Area Editor

Allisions have been assigned their own causation factor.

o Polygons for Bathymetry, Structures or Traffic Areas can be imported from the Data menu from ESRI shape or KML
files. E.g. import Bathymetry shape file from 'Data/Bathymetry/iImport ESRI shape file...".
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o

o

o

o

°

When importing Shape files it is possible to specify a field that contains the depth of the polygon. Furthermore it can
be specified how multi polygons are to be handled, sometimes all of them should be included, but the default is to

GateHouse A/S

[Grmeor TP

File: [D:finrap_data/dny /test/Batymetry_reduce/Batymetry_reduce.sho .

¥ Depth extracti

Field name [

I™ Read all multi polygons

F-DougasPEudner

Epsion (@0 [5m =]

Done!, tme used 1sec

Sorting

Imperted: 203§

Features 2033

Layer count 1

Using projection file D: finrap_datajdny ftest/Batymetry_reduce Batymetry_red.
Started

Close

only include the first layer (i.e. the others may be interior rings).

For both Shape and KML files you can choose to simplify the polygons by using the Doglas-Peucker algorithm.

Note that when you import polygons from a file each polygon is tagged with the name of the file. Each time you import

the file the polygons from that file will be deleted first.

New bathymetry coloring. WRAP now uses a gradient for Bathymetry coloring, similar as used for e.g. Traffic

Density.

The 'Reset (atlas)' button makes deep area dark and shallow areas lighter, 'Reset (sea chart)' does the inverse. Here

Land color:  Color| ...

50

2%

Depth Color Add...
0 Edit..

= Remove.

Transparency:
f

s

Reset (atag)... | Reset (sea chart... | ok | cancel |

you see an example, atlas mode on the left hand side.

=

o Blm Al e S

Bentley-Ottmann algorithm is now used to check if polygons are simple, this gives a huge performance improvement

Y

for large polygons.

The Traffic Area Composition dialog has been simplified, the style is now set by pressing the 'Style..." button.
Possible to pan when pointer tool is selected i.e. when no selectable object is clicked it is possible to pan the map.
Routes: This version contains the possibility to define routes. A route consists of a number of waypoints and legs.

This can be used to e.g. move traffic from one route to another

Here is an example of a route between two waypoints. WRAP automatically chooses the shortest route, indicated
with blue dashed lines.

=
E Name:
[roUTE_1
e
Route < [From  [waypaint Tpe Add waypoint. .
WAYPOINT 10 From
WAYPOINT S To
Move Up
Move Down
]

Edit.

If you don't want the shortest route you can insert one or more via points.
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= T
O alborg, &6_9
= ‘
\
\ /
Read A
4 /
21
E Name:
[roUTE_1
e
Route < [From  [waypaint Tpe | addwaypoint... |

WAYPOINT_10 __ From

WAYPOINT_2 Via Add selected
WAYROINT_S To waypointfrorg

Mave Up
Move Down

R
e [ _rewre.. |
Clear.
Zoom to oK Cancel

Rostock

When a route has been defined you can add or subtract traffic from the legs in the waypoint. This is done by e.g.
selecting 'Add traffic North/West..." and opening a CSV file with numbers for each ship type and ship length category.
You can select the 'Create empty template file..." and save a file that you can e.g. open in Excel and modify and there

after use to add or subtract.

v e

Route List AN

‘Add traffic North /West...
Subtract traffic North/West...
Set traffic North/West.

Add traffic South/East...
Subtract traffic South/East...
Set traffic South/East.

Create empty temy

< |

add. | et | zomw |

L

o
Remove

T=r

o Traffic menu: Using the traffic menu you can save all traffic from all the legs to one
opened in e.g. Excel and modified and there after re-imported into WRAP.

CSV file. This file can then be

Route > |

Save... der
Saire Report. Load...
Show Simulator Load and Add...

Load and Multiply...
Load and Subtract...

The 'Load..." menu item simply loads and sets the values. You can also e.g use the

A2

‘Load and Add..." to add

additional traffic. 'Load and Subtract...' removes the traffic and ‘Load and multiply...", multiplies the traffic with the

factor specified in the file.

Note, that you should only change the traffic amounts in the files and not modify the

o

Drifting

Drifting parameters and settings have undergone major refactoring for this release.
standard Repair time Weibull has been adjusted. The previous settings were base

layout or other tags in the files.

. The parameters for the WRAP
d on rather old literature studies,

the new values have been found by comparison with studies performed in the Netherlands in the SAMSON project.

Drift Parameter Settings

2zl
Drift Parameters | Drift Direction |
Blackout Frequency Drift Speed choring
RoRo and Passenger [0, 10 per year =] lrumsmaa [Lookns] ‘ Anchor probability:  [0,70 =
Other vessels [1,75 per year = Maxanchor depth:  [7,0x design draught =]
Min, anchor distance ,m

from ground:

[~ Repair Time

% Distribution {~ Function

Pistribution:
Weibull 2
nput Method:
|| Delta/Beta/Lower Bound B
Value
Delta 0,90
Beta 0,45

Lower Bound  [0,25

% te %u ‘s o fa Gy Tg

From |0,00 3: to JZ,DDE

Mean 3,38 StdDev. 8,16

B s e B

oK Cancel

The SAMSON project uses a function, this is now also possible in WRAP.
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O Drift Parameter Settings 2|

Drift Parameters | Drift Direction |

- Blackout Frequency
RoRo and Passenger [0, 10 per year =] ’7

Drift Spes

DiftSpeed [1,00kncs]

g

Ancher probabiity:  |0,70 =

Other vessels [ 1,75 per year =] Maxanchor depth: [ 7,0 x design draught =]
Vin. anchor distance [3 0, ship lengths =
from ground: =

~Repair

¢ Distributien ' Function

Name [SAMSON
Load. I Save | Remove.. |

(function(t)
if (t<=0.25) return 0;

else
return 1-(1.0/(1.5%(t-0.25)+1.0)); }
)

Display range: |0,00 3: to JZ,DUE

oK Cancel

You can either load an existing function, e.g. the SAMSON function or you can write your own. The function must be

written in JavaScript.

o SVG screenshot: SVG is a vector format, i.e. so it looks much better than the raster screenshot when printed.

iRl S

#a Save screenshot as PNG...

o Tug stations: It is possible to specify the location of tug stations and define their range of operation. This is used for
drifting ships, i.e. itis calculated if the Tug Boat can reach the drifting grounding or allision event in time. If this is

possible the success of the actual tug operation is specified by the 'Success probability’.

Name:

20

Raners

[Ertus

- florsans
DTS preparation tme: |30 min = N .

o | Success probability: [0,85 = >
Average speed 12,00 kniot = }
Max range: Mo limit: 35
QOderse
Max shiplength:  |300 m = -
A 8
Latitude: 56°08.822'N
Longitude: 010°17.275 € Lok
a Note: You can drag the Tug boat station directly on the map.

ok | cencel |

NN\ in

o New map view settings: Show way point label (disabled by default) and possible to change label font and size.

gl

IV Legs ™ Waypoints I Tug boat stations Font...

85

¥ Show Legs

[¥ Show Incidents

[¥ Show Areas

[¥ show Lateral Distribution

[ show Histograms

¥ show Angle Analysis

[¥ Draw Arrows on Angle Analysis Histogram

¥ Show Density

¥ Indicate Errors on Legs etc

I™ Dynamic Coloring I~ Show Legend
Density smoothing: _|——————————— o =

I Visualise Maximum Leg Width [V Show Leg Extension

W Show Leg traffic tooltip
[¥ show simulated Tracks

Reset

¥ Show Waypoints
¥ Show tug boat stations

[¥ Show Traffic Areas

Minimum traffic per angle: [5 % —

™ Show from which legs ships come from

Goncl

o If you have several models that use the same data set you can now share the data sets between them, see 'Use
shared data set directory’ below. You will normally find the data set in the 'imported_ship_data' subfolder of the
working dir of the project you want to share data with. You can also share the density plot data with another project,

see 'Use shared density output directory’ below.

Timezone:

Start of Week:

new legs :

21x

[Monday hd
Defaut maximum width for new legs: | 10000 m =] setonal eisting legs
Defatit maximum extension length for [<ooor = set o al existng legs

[V setwork drrectory

Dir: [d:fno_training/test2.

ol

I™ Use shared data set directory

or: |

|

I Use shared density output directory

o |

=

o New find/search function, press CTRL+F, enables you search for all model items.
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Juum =]
{d6e0 16ce-270a-4302-bb48-ea4bb 203365}

{a3f1758-86 Lc-4cc0-8993-15339a00307c)

{4825f325-3ee 3-4fa3-806d-156006466e 35}

{7451F34c-463 5-4005-3460-45beaef35cd 2
{3d54faeh-faa8-46 1e-bc 1c-918d427cades}
{f7309¢47-52bd-4b6e-5004-8d95¢958740 5}
{F31cc5fc-29f3-4fd7-b84c-307h200153d7}
{05¢cfa552-3703-4fc1-8755-6b2 1655289}
{3fbc0ah 1-357 1-4c6e-95ff-1beed000cSdcH
{a63d4af4-1d7e-4adc-bbo3-84f32135 390}

£ 7c490-4332-93a2-6ea 66384499 1}
{7c575825-463c-4d81-2af8-22248 1f37add}
{ccecSen4-db66-4d26-bc23-397Mab6735d)
{2172074d-0dch-4e 2a-bf75-8051130 38803}
{329214c2-8785-4cha-a 16a-ca572dd434963}
{46359423-8046-4abc-8972-2948f7cca 105} =l

Dz.'t;/,,:

° Many minor fixes, e.g. fixed problem with the Google earth integration so if you have had problem with this you may
want to try again.

* Version 4.6.1

o New startup window. When you open your models, a signature screenshot will be stored for each model. The
screenshot along with the name of the model can be used to open an existing model. Note, that before a screenshot
is generated the IWRAP logo is shown, so if you previously have opened some projects you will see a WRAP logo,
these will automatically be replaced by screenshots as you work with your models. If you have more projects, you can
press on the left or right hand side of the screenshot to iterate through the projects or use the left/right/page up/page
down keys. Users with extended licenses can tick off the 'Show Density’ or 'Show Lateral Histograms', to open these
straight away when the project is opened. You can also press the 'Close' button and just open projects as usual from
the file menu.

legleg_testi_n

* Own ship handling. If your model is based on data import, WRAP will now handle cases where the same ship travels both
ways on a leg, e.g. ferry traffic.

o Copyleg. ltis possible to copy a leg in two ways. You can right-click on the leg itself and specify the distance the copied
leg should be displaced from the original. You can also right-click on a waypoint and copy a leg, the copied leg will then be
connected to the waypoint and extend onwards in the same direction and same distance as the original.

20

Distance [m] positive N/E, negative 5/W:

Insert Waypoint
Splitleg
Flipleg

Remove leg

* Flip leg. ltis possible to flip a legs waypoints by right clicking on the leg.

® Leg to leg traffic. Parallel legs can now interact in WRAP. You can specify how parallel the legs should be to allow this, in
the 'Incident Analysis 'Settings'.

ds | Settings Data Model Actions Map View Help

Global Settings... & :u] . |H illy vJ

il Depth Color Setings...
— Drift Parameter Settings...
ly Traffic Volume Distribution Editor....

Traffic Volume Adjustment. G Incident analysis setth 2|

Set Maximum Leg Width/Length... J¥ Use leg interaction
Y Project Settings. Max ande: [30deg 3;
¥ Use prevent collision with own ship

| - -

The parallel case is illustrated with an 'A’ the following picture. Another scenario that is now handled, is the case where a
ship may go on at the end of a leg into the traffic stream of another leg, as illustrated by a 'B' below.
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* Normal dist min. When extracting data from AIS, a new parameter has been added 'Normal dist min.' This means that
there has to be more this number of samples before Normal distributions are used for the fit, if there are fewer then only a

uniform distribution is used.

21|

ange:  [10deq

Bnsize: [100m

Max tme: [200 s

IV Use calculated geographical boundary

o wnclomigeed: [omed =
o vaxclsietedspesd: [0 =
o vt [a0m =

~Fit di

Debug
’7%9(: [ Ll

Traffic
Fit: [Detailed > ¥ Extract
Min. width (pormal) |2 bins =] smoothing:  [2bins = || ¥ convertto year
Min. width (uniform) [2 bins = Normal distmin: |20 samples =

I~ Time of Day Filter

Define fiter.. | Save fiter.. | Load fiter.. | { Configure setiings.

[~ Passage Line Angle Ana\vss—‘

* When comparing results, percentages are now always relative to incidents per year.

* Load shape files. It is now possible to import polygons from shapefiles.

* Builtin polygon database. WRAP now has a built in basic shape database for land and islands. The detail level is very

Data Model Actions

[ 444 Data management
~ Lz Density plot

{4 Extractmodel

Emission Analysis

Show Ship/Tr

rip List

Save Report..
Show Simulator

basic, but can be used to get started on a new model.

Map View Help

RN

sttings | Data Model Actions Map View Help
Y2 ( b Datamanagement

——— iz Density
' {4 Extract

plot
model

Emission Analysis

File name saved as UTF8

Show Ship/Trip List
Save Report.
Show Simulator

»
»
»

Show help PDF. The PDF help file can now be accessed from the help menu.

Fixed timezone problem, with e.g. Canada.

Save screenshot. Its now possible to save the model and result views as PNG files.

Save report. You can save a text file containing the traffic distribution of each leg in the mode, access this feature from

'Data/Save Report..." .

Ship/Trip list. WRAP can now display tracks/trails/trips of individual ships. In order to use this you have to extract trips first,

you can either do this when you do the normal im

I~ Tme v

port:

Data Import Progress

Save Sareenshot

[¥ Begintime [01-01-200000:00 =] ¥ Endtme [o101-200000:00 %]

fd |

r ¥

¥ wiest [owess.435'E

¥ north [55°45.731' N

I East Jowess.740E

¥ south [s5°41.964 N
Copy boundary from map.

Stop if consecutive number of errors >= [Dissbled =]
Stop if total number of errors >= Dissbled =]

Missing Data Duration I Trips:
’VW@“M: 10 min Minimum duration 11min 3:
pre— Min speed: 0,2kn =

Minimum time below speed limit before stop: [0 min

Min distance: 250m =

[~Progr

or you can extract it from an existing data set:

BETA 0BSEPT2014b - Licensed to pch (gatehouse) - by Gatel

5 | Data Model Actions Map View Help

(
— kg Density plot
{4 Extract mod:

el

Emission Analysis

Bathymetry/Areas

Show Ship/Trip List

Save Repor

4, Import Data... j

3

>

B

Import Additional Data. . 7
ExportData...
Inspect Data Time Distribution.

Incidents.

Import Static Ship Data. .

Show Simulator I

The result can be accessed from:
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15 | Data Model Actions Map |
( W Datamanagement  »
~— |y Density plot 4
ig Extract model 4

Emission Analysis  *

Bathymetry/Areas  *

This will display a list with all the ships. When you double click one of the lines all the trail data for this ship will be shown on
the map.

e
MMSL < [name [mo Type =
835404000 HELENE H 7303530 General cargo ship
710070000 ALIANCA SAOLUIZ 9055113 General cargo ship
664445000 SEYCHELLES PAT... ' 9365635 Ol products tanker
664444000 SEYCHELLES PRE .. 8365623 il products tanker
664283000 SEYCHELLES PIO... 9255517 il products tanker
664209000 SEYCHELLES PRI 9251664 Ol products tanker
636091552 ELBTANKDENMARK 5234680 0l products tanker
636091586 HELLESPONT CHI . 5321110 0l products tanker
636091332 MAERSK SEMARA . 5330070 General cargo ship
636091269 MAERSK SEQUL 0306550 General cargo ship
636091186 HAMEURG STAR 9298325 Ol products tanker
636091147 MELIDE 9192765 Ol products tanker
636091128 MAERSK SARNIA 5289946 General cargo ship
636091119 URALS STAR 9309435 il products tanker
636091084 HAWWK BAY 9016674 General cargo ship
636091018 CAPE BANKS 9081382 il products tanker ¥

>
o~
Extract trips..« show trips for selected
\‘;';L/ Yo T
el Y

If you press the 'Show trips for selected', a list with the trips for this ship will be shown, you can again double click one of the
lines to see the particular trip on the map.

Bt y E
Tossmce |
| R
ot
ET - x|

Ship: [ 710070000 - ALIANCA SAG LULZ - 9055113 - General cargo ship

97713

th El 21:3
West 2008-05-14T 13:0.

\'&;/ = 0w

* Access this, i.e. the release notes, from the help menu.
 Version 4.5.1
* Fixed problem when changing to Leg to leg traffic absolute numbers.

» Version 4.5.0

Fixed problem with OSM maps.

Leg to leg traffic is now extracted as absolute numbers when extracting data from AIS. When creating a model manually
absolute number can also be used.

In the Leg to leg editor, used cells now have a green backgound, to make it easier to distinguish them from not-used cells.
In the Leg to leg editor, now has a 'Hide unused columns' button.

Added possibility to inspect traffic flow, e.g. at a leg or waypoint you can now inspect where traffic is coming from via the
tooltip. This can be useful to insure that the traffic is captured.

Leq: LEG_22 Length6764m
WAYPOINT 23 to WAYPOINT_15
Max width: 3000m
Traffic North 9680:

~Oil products tanker: 3218
~General cargo ship: 4977
~Passenger ship: 698

~Fast ferry: 15

~Support ship: 186

~Fishing ship: 15

~Pleasure boat: 15

~Other ship: 556

From LEG_139648:

-Oil products tanker: 3202 100%
~General cargo ship: 4961 100%

-Passenger ship: 698 100%
~Fastferry: 15 100%

-Support ship: 186 100%
~Fishing ship: 15 100%
-Pleasure boat: 15 100%
~Other ship: 556 100%

Traffic South T721:
~Oil products tanker: 2782
~General cargo ship: 3529
~Passenger ship: 698
~Support ship: 201
~Fishing ship: 15
~Other ship: 496
From LEG 14 7316:

-Oil products tanker: 2735 88%
-General cargo ship: 3266 93%

~Passenger ship: 638 100%
~Support ship: 185 92%
~Fishing ship: 15 100%
‘1- e -Other ship: 417 84%

* The traffic flow information on the legs is hidden by default, because the tooltip can get quite large. It can be enabled from the
'Map View Settings dialog":
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o MapV\'ewSeﬂlngs‘ o5 [

Labels

Legs

show Legs

how Waypoints

Show Incidents

Shaw Areas

how Traffic Areas
Shaw Lateral Distribution

Show Histograms
Show Angle Analysis

Minimum traffic per angle: 5% |+

Draw Arrows on Angle Analysis Histogram

Show Density ["] Dynamic Coloring ~ [| Show Legend
Density smoothing: [ | [

Visualise Maximum Leg Width Show Leg Extension
9 )
[¥] Indicate Errors on Legs et

Show Leg traffic tooltp (] Show from which legs ships come from
Show Simulated Tracks

 Version 4.4.0
* Simplified dialogs, complex dialogs now have a 'Show advanced options' button.

* Rearranged data menu.

Data| Model Actions Map View Help

44 Data management ' | & Import Data...
% Density plot 4 Import Additional Data...
{4 Extract model r Export Data
Emission Analysis > Inspect Data Time Distribution...

Show Simulator Incidents...

Import Static Ship Data.

Added toolbar menu for data management, traffic density and extract model.

-8B -

When importing data, WRAP now stores the header signature along with the format. This means that WRAP will
automatically recognize the format the next time you want to load a file with the same header signature.

Itis now possible to copy the designed file format to/from clipboard, e.g. when importing AIS data.

If you need help while importing data, a "Data snippet to clipboard" has been added. This will copy 10 lines from the
chosen file, this can then be send to iwrap@gatehouse.dk if you need assistance.

Support for importing and displaying incidents, see 'Data/Data management/Incidents...'

<% ®

Incident List =]

CIrrom |01-01-2001 [£] [0 |31-12-2010

olision (563) rounding (1085)

iach. Failre (3709) re/Explosion (662)
[] other (0) Total (6019)

[ Filter by modelregon | | Remove region fiter |
Search:

Type Date
Machinery .. 2010-12
Machinery ... 2010-12-
Machinery .. 2010-12
Machinery .. 2010-12
Machinery .. 2010-12
Machinery .. 2010-12
Machinery ... 2010-12-
Machinery .. 2010-12
Machinery .. 2010-12
Machinery ... 2010-12-
Machinery .. 2010-12

E Machinery .. 2010-12

Machinery ... 2010-12-

Machinery .. 2010-12-01T00:

L @j 4|“ ‘"r Tu\u\mw\n

4e

* Traffic Density smoothing (blurring). (Disabled by default see Map view settings)

* Traffic Density legend. (Disabled by default see Map view settings)
o Traffic Density dynamic coloring. (Disabled by default see Map view settings)

* New Map view settings.

s d_lm"i%'kn' w4

(*] i

Labels

Legs

Show Waypoints

how Areas Show Traffic Areas

how Lateral Distribution
how Histograms
how Angle Analysis

Minimum traffic per angle: 5% 1+

raw Arrows on Angle Analysis Histogram

Show Density Dynamic Celoring
Density smoothing: ] 0 2

(] visualise Maximum Leg Width Show Leg Extension

Indicate Errors on Legs et ’
how Detailed Leg Info Tooltip
how Simulated Tracks

[ Reset | o ][ cence |

= —— -

* IWRAP now has a new AIS-TEXT ship type format parser, which tries to guess the ship type from a string, e.g. if the string
contains the word 'cargo' it is interpreted as a cargo ship type.
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* Fixed bug when using undo while drawing a leg.

¢ Fixed data import problem for CSV files with quotes.

* IWRAP now supports a variety of different position formats, see Position Format.
* Possibility to show Traffic Density plots on Google Earth.

¥ Search | @3 ®]e][s

fieks.: Tokyo, Japan
F& rutevejledning Historik

¥ Steder
4 @& Mine steder
14 B2 Sightseeingtur
Serg for, at laget 3D-bygninger er
markeret
D& enc
E& enc
4 [[]£3 Heatmap sample
GPS sample
FO@ g 0
- TI& Heatmap
+ V&3 Midlerticige steder
4 [V) G0 IWRAP M2 Qverlay
Links to IWRAP Mk2 making it
possible to display density overlay.

Traffic density
Ny

[2]+]

| Earth-galleri 5 |‘

Primzer database
¥ Greenser og etiketter

Steder
v [ = Fotos
Goagle Earth
[ Active Stay on top
Dynamic Coloring | show Legend
Density smoothing: [o
Altdude: |50
Last request: 2013-11-19T125%:20
- Tour Guide

-4 m

* Version 4.2.0

* Possibility to define driftng parameters per leg.
¢ Leg dinstance and angle shown when creating og editing.
* Detailed leg popup is only shown when hovering above the center og the leg.

« Version 4.1.0

* A new ?Use name to create sub directory? option has been added to the New Project? dialog. If this option is used in the
example below the project data will be created and stored under d:\iwrap_data\temp\test?. This option makes it easier to
create and manage several projects, see Creating a New Model.

22 New Project i E— - [ 9 [t
Project
Name: tesd
Directorylocation: d:\nap_dataltemp (o]

[¥] Use name to create sub drectory

| l@.’

* The new directory is also used as the default location for working with AIS data, if the "Set data work directory” is used in
the project settings, the directory will be stored in the model and used as reference point when working with AIS data. This
will create the following structure at the selected work dir.

2* Project Settings. = !}! ===
Tmezone: (GMT+08:00) Perth =
Startof Week: Monday  ~
Default maximum width for new legs: 10000 m $
Default maximun extension length for 50900 m - |
e legs :

[¥] Set data work drectory
Work di: dsfinrap_data/temp)test )

o[t ]

\imported_ship_data : Used to store the imported IWRAP data from e.g. AIS.
\model_extraction_temp : Used to store temporary data when generating models from imported data ship data.
\density : Used to store generated density plot data.
o \emission : Used to store generated emission data.
* When comparing results, the change in percent relative to the first selected job is shown:

°
°
°

joting 1 mode2 i A5 la 2. maril3
mpised Incident i) model2vidS _mal2 merit
) = unit
nding 01404000 (1616%) 0163, Incicents/vear
sina 013709000 ©00%)01300...  Incidents/Vear
Wdines 027753000 et esult format.
oouszras poowomz ¥
00BN 00%00  CopySelection  ClreC

00000558 (0,00%)6,000

Copy Al (inck. hesdiers)

001190010 (000%)001190...  IncidentsVesr

o IncidemsVear
slisions 005371900 (©00%)005371...  Incidents/Vear

* When you right-click on the resullts, it is possible to select between ?Years between incidents? and ?Incidents per year?,
and select the precision of the numbers:

S Result Format [EER=]
Unit: he
i Years between inddents
Fze=mE
Display format: 3. Format as []9.9 -
| Percent change precision: 2 =

Percent change format: |3, Formatas [19.9

* ltis now possible to add additional data to an already existing dataset, i.e. the existing dataset will be merged with the new
data.

* You can now use Unix/Posix time stamps when importing data, i.e. seconds since 00:00:00 UTC 1. January 1970. The
64bit version includes milliseconds.

¢ When creating a Density Plot or using the new Emissions calculation feature it is now possible to a time filter as well as the
regular ship and ship type filters. It is possible to exclude or include a certain period.
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3 Deta Fiter R
Flmme
e o
Gsgnme iormuone - PEdwe  Bor@uim -
o e

e @ Excde

s o e | [

‘ 0 +| [ memove...

Shio type fiter
It only © Excude

e o .-
[ eat
o) e

When using Raster maps the maps are now projected on top of the background map instead of being shown in a separate
window. It is possible to control the transparency of the Raster map.

=)
G B Bt Tooh Setngs Dote Medd dcoens [1lop] Yot n
e [)h = 5 [y ¢ ommverne Y |
| o

o e Planbap
I i . SRTMMag
({@0e T RS )
=® o
| e D=
| WMS Configuestion. Close Rastes M.
Il ! E ‘Show Graticule. Reset Caldoratscn..
i y, @ ViewSettings. Set Geogaghic Bounds
I =4 i Set Tranpgaren;
i g setings —
Il Y Lhattesipg

& ~ A 21408-0 WSS

Sommst
. 5 hydro_seatores_ADDN232. 14
o §Bronei By and Approschesipg
2 malceat3St o
¢

S Tonspwency hi

Itis now possible to use regular WMS services that do not support tiling.

GeoTIFF raster maps can now be imported without having to specify boundaries.

A new Emission Analysis has been added to IWRAP. An emission density plot is created to show where the emissions
occur. A result view shows how many ton CO2, SO2, NOx are emitted and how many ton fuel is consumed, by ship type
and ship length category.

Note!, this is first version of the algorithm, the results have been checked, and seem to be reasonable. Later a more
advanced version of the algorithm will be released.

» Version 4.0.0

Web Map Service (WMS) support has been added, see an example in Section Navigating the Map

New Traffic Area algorithm, it is now possible to define areas/regions with different traffic compositions.

A Time of day filter option has been added to the density and data extraction algorithms. It is possible to define the filter
manually or to use the sun position.

A Passage Line Angle analysis has been added to the data extraction algorithm.

Drifting groundings analysis has been improved with anchor handling, see drifting.

Set default parameters when creating a new model, can be changed in 'Settings/Project Settings...".

Itis possible to define the maximum 'Leg extension’ length, and thereby limit Drifting groundings at the Leg ends. The
maximum extension length is also used for the new area traffic algorithm.

Possibility to handle a NMEA format where a comma is used separate a timestamp and the NMEA string.
Milliseconds can now be parsed in timestamps.

A new join leg possibility has been added.

When a Leg is split or a waypoint is added in the middle of a leg, the old legs Traffic and Lateral distributions are now
copied to the new Leg.

IWRAP now handles quoted strings correctly in CSV import.

Fitting error dialog now shows frequencyitraffic per leg per shiptype and total.

A copy to clipboard is added to the Fitting error dialog.

Indicate Leg traffic frequencies on tooltip/mouseover Legs on the maps.

Map view settings has been extended with new options and added to the toolbar and menu.

Control import stop on errors, i.e. it is possible to disregard errors or specify a maximum number of errors.

Minimum density changed from 25m to 10m.

Fixed bug inimport data progress bar, wouldn't work properly if file(s) had too many lines, now uses 64 bits, instead of
signed 32 bit.

Problem regarding enabling/disabling density ship filter fixed.

Extract optimization, check for overlapping legs.

Copy Leg traffic distribution bug fixed, reduction factor was no correctly copied.

When creating a new model, WRAP tries to detect your geographical location from your internet connection and center
and zoom to that location.

« Version 3.4.0

A Ship filter is added to the density plot, making it possible to specify which ships should be included or removed.
A red arrow on a leg is now used to indcate that there is something to be done i.e. adding traffic or adding distributions.
A red marker with a question mark is used to indicate if two legs cross without having a waypoint.

 Version 3.3.0

A density export feature is added to the Extended/Commercial version, see 'Data/Density/Export...", new density values will
be converted to yearly numbers. Old density plots are not converted, you will need to generate the plot again, but this is only
necessary if you want to export them.

Fixed problem when drawing polygons, now it is no longer possible to select leg/waypoint when drawing the polygon.

If the polygon tool is selected, polygons are always shown transparent.

The red color used for waming non-simple polygons is set to transparent.

A new toolbutton has been added to the 'Area List', shotcut for 'Settings/Depth Color Settings...' menu.

Help file could not always be activated, fixed, tested on Xp and Vista.

User profile too large problem, limit on map download size has been added, can be adjusted in the new 'Map/Settings..."
menu item. The defaultis 100MB hard disk space and 30MB memory. It is also possible to clear the cache from this menu
item.

Fixed problem when trying to store a model where you dont have write access (the Vista problem), you will now get a
warning if you dont have write access.

'Current path’ was used as default in many places in WRAP, this has been replaced with the users 'home path'.

IWRAP will generate a .dmp file in your home path if it crashes, please send them to me, | can use the information to fix the
error.

Fixed issues when closing the project, it was not possible to cancel correctly.

Added check for model xml file consistency, will e.g. fail if .xml only contains polygons.

Added help file in pdf format, you can find it in the directory where you installed IWRAP. It is not perfect, but at least it is
printable.

Fixed problem when trying to quit while splash bitmaps where shown at startup.

Itis now possible to import, data where there is no timestamp on the second part of the message 5, e.g..

Page 12 of 101




IWRAP Mk2 Release Notes GateHouse A/S

1-4-2008 14:06:38 < tab > !AIVDM,1,1,,A,33u=Qm?gh20nEWbQ0IB3K8710000,019

1-4-2008 14:06:58 < tab > 1AIVDM,2,1,2,A,53u?j?P 1joL=<@HP000eDhhDp00000000000000I1HA4440HtP00000,0*6A
!ANVDM,2,2,2,A,000000000000000,2*26

1-4-2008 14:07:01 < tab > !ANVDM,1,1,,B,14QsDc04Qn19nJ°'P1?;9F7110800,0*52

« Density quantile calculation speed optimization
¢ Marble stars plugin has been added ;-), zoom out on the globe to see itin action

« Version 3.2.0

* Improved visualisation of results on map, see Running the Algorithm, results are normalized according to length of Legs
and Polygon segments.

Added check for non-unique guids in polygons in the .xml, if they are not unique IWRAP will try to fix them.

Added features for adding a Waypoint in the middle of a Leg, splitting and joining a Leg, Modifying Legs and Waypoints
Changed the default depth color settings, i.e. the deeper the darker. If you are upgrading and earlier version of WRAP you
can go to 'Settings/Depth Color Settings... menu item and use the Reset button to get the new default colors.

Itis now possible to specify the depth values with one decimal precision.

The decimal precision has been increased in the storage of floating point numbers.

Fixed bug in kml import, imported polygons where not simple because start and end points where the same.

 Version 3.1.0

First time you run a new version, the release notes will be shown

Fixed bug when loading mixed distribution from xml, this error may affect models that use distributions other than normal
and uniform

Proxy settings now handles port number with more than 2 digits

Added automatic check for and download of WRAP Mk2 updates. A check is performed automatically when starting the
application and can be invoked manually from the file menu.

Major change to the handling of bathymetry i.e. areas/polygons, see Defining Bathymetry.

In order for WRAP to work correctly it is important that all area polygons are Simple, a check for 'Simple' polygons is
added, polygons are colored red if they are not Simple, the points that cause the problem are also indicated with red.
A polygon has to be selected from a list (or on the map) before it can be edited.

Google Earth like editing of points in the polygon, i.e. no more dragging points to add a new one, just select a point
and start clicking to add new points.

Possibility to delete complete polygon.

Points with identical coordinates are removed.

Empty polygons are removed when storing the model.

°

o

°

o o

°

» Version 3.0.0

* First release of extended functionality.
* Marble based map engine.
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IWRAP Mk2

The objective of the WRAP Mk2 application is to provide the user with a tool that assist in the quantification of the risks involved
with vessel traffic in specified geographical areas. On the basis of a specified traffic intensity and composition the tool allows the
user to rationally evaluate and estimate the annual number of collision and grounding in a specified navigational area.

e Basic Concepts
o Working with Models

o Creating a New Model

Adding Legs and Waypoints
Modifying Legs and Waypoints
Removing Legs and Waypoints

Using the Leg Editor
s | ateral Distributions

s Causation Factors
s Traffic Volumes
o Using the Waypoint Editor
s Causation Factors
s | eqtoleg Traffic
Defining Bathymetry
Defining Bridges
Defining Structures
Drifting
o Area Traffic
e Running the algorithm
e Navigating the Ma
e Generating a Model from Imported Data

o Importing Ship Type Data

Importing Data

Extracted ships and trips

Replaying data

Density Plots (Extended version)
Extract Model Data (Extended version)
Exporting Data

Importing Incident Data

Calculating Emissions

o o o o

0O o0 o o

0O O 0O 0O 0 o o o
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Basic Concepts GateHouse A/S

Basic Concepts

In order to perform an analysis you will start by modelling your area of interest. The model primarily consists of waypoints and
legs, i.e. traffic lanes. The following picture shows a simple model with one leg, 'LEG_1' and two Waypoints, i.e. a Waypoint is
the end of a Leg. A waypoint may be connected to several Legs e.g. in a junction.

4 IWRAP Mk2 Extended v3.0.0 beta9p - Licensed to ... [= |[E]fX]
\J File Edit Tools Settings DCata Model Actions Map = - & X

55720.740 M - 011°1.4785 E

Each leg has two directions, in this case North/South. For each direction the traffic composition has to be defined, most
importantly the Lateral Distribution and the Traffic Volume. The Lateral Distribtution identifies where the ships travel on the leg, in
the example shown below the north going Lateral Disribution is specified by a normal distribution with mean 1000m and
standard deviation of 200m and the south going is defined by a normal distribution with mean 1000m and standard deviation of
400 m. This means that the highest peaks on the curves are 1000m away from the center of leg, and the ships going south are
wider spread on the leg than ships going north.

The Traffic Volume distribution is used to define the composition of ship types on the Leg, again this is specified for each
direction. WRAP MK2 distinguishes between the following ship types:

Crude oil tanker
Gas tanker
Container ship
General cargo ship
Bulk carrier
Ro-Ro cargo ship
Passenger ship
Fast ferry
Support ship
Fishing ship
Pleasure boat
Other ship

0O O 0O O 0O OO 0O 0 0 0o o

Each ship type is devided into a number of length categories in 25m intervals, 0-25, 25-50 etc., ending withh 400 and above.
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IWRAP Mk2

Start WRAP Mk2 and select File/New (Or press CTRL+N)i.e.:

C: IWRAP Mk2 Extended v3.0.

The New Project dialog will appear.

Edit  Tools  Settings
3 I[ ChrlH
-~ € Open... Chrl+0
b save Chrl+5
Save As...
E 4 Upload model...
Close
Irnport KML..
Configure proxy...
- Update License...
I 1 TEST.xml
Exit Chrl+Q
=11 A" £
r ~
& Mew Project M
Project
Name: test]
Directory/Location:  d:\jwrap_data\temp (o)
| [¥] Use name to create sub drectory
| g 3
| [ o - [ canced | |

Select the directory/location where you want to place the project/model. If you choose “Use name to create sub directory” option
the project name is used to create a subdirectory at the specified location, in this example the project will be created and stored
under d:\iwrap_data\temp\test”. This option makes it easier to create and manage several projects. Pressing Ok will create a

model xml at the specified location.

You will then be asked to input different initial project settings:

The mentioned maximum width and extension length setttings are described in Leg Editor. You will always be able to modify

4 Project Settings
Timezone: (GMT+01:00) Amsterdam, Berlin, Bern

21 x|

Start of Week: IMonday - I
Default maximum width for new legs: I 10000 m 3: Set on all existing legs |

Default maximum extension length for I 50000 m 3: Set on al existinglegs |
new legs :

- ¥ Set work directory

Dir: Id:,‘no_h'aining,‘testz

—

-~ Use shared data set directory

Dir: I

[~ Use shared density output directory

Dir: |

these project settings later using the 'Settings/Projects settings...' menu item.

The project directory is used as the default location for working with AIS data. The data work directory will be stored in the model

and used as reference point when working with AIS data. This will create the following structure at the selected work dir:

\imported_ship_data : Used to store the imported WRAP data from e.g. AlS.
\model_extraction_temp : Used to store temporary data when generating models from imported data ship data.
\density : Used to store generated density plot data.
\emission : Used to store generated emission data.

If you have several models that use the same data set you can now share the data sets between them, see 'Use shared data set

directory'. You will normally find the data set in the 'imported_ship_data' subfolder of the working dir of the project you want to
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share data with. You can also share the density plot data with another project, see 'Use shared density output directory'.

Press Ok/Cancel to continue, the model map view will be shown. The map data must be downloaded from the internet. Note that
the first time it may take some time until the map data is downloaded. IWRAP will try to determine your current geographical
location from your current internet connection.
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Adding Legs and Waypoints

Before adding a Leg, start by zooming in on the area of interest. Then select the Leg Tool from the toolbar:

+ IWRAP Mk2 Extended v3.0.0 betal0Op - Licensed to Per, Engberg [Gat
@ FEil=  Edit Tools Settings Data BEEEEM Actions  Map  View  Help

BEH DY O &
_.,-f"f

@ _
(< (][] /
as )/

V4 Nybing
/ Sjmd land

—
m
“,

,

Then click once with the left mouse button at the position where you want to start the leg, this will add the start Waypoint:

*

-
*
-
*

| Waypoint: WAYPOINT 1 i'

&
#
#*
*
a

Then click and release once with the left mouse button at the position where you want the leg to end and thereby add the end
Waypoint:

If you want to add a new Leg that is connected to 'LEG_1', then move the cursor over the Waypoint where you want the Leg to
start, the cursor will change to a hand symbol. Click once with the left mouse button, the leg is started, and move the cursor to
where you want it to stop.
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The red arrows that are shown in each direction, indicates that there has to be added some traffic and latterral distribution. \When

the cursor is above the leg, a tool tip indicates what is to be done.

Leg: LEG_1

WAYPOINT_1 to WAYPOINT_2
Todo Morth:

- Add Traffic

- Add Distribution

Todo South:

- Add Traffic

- Add Distribution

If you add a new leg that crosses another leg you will also get an error indication.

A waypoint should be added at the intersection.

When you have completed adding legs you should end by selecting the Pan tool again:

£+ IWRAP MkZ Extended v3.0.0 betal0p - Licensed to Per, Engberg {GateHouse)
File Edit Tools Settings Data  Model  Actions  Map  Wiew  Help

BEH Aoy FRID 8O @

A Pan Tool
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After you have added the legs you can proceed with specifying Leg characteristics, using the Leg Editor.
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Removing Legs and Waypoints

In order to remove a Leg you should zoom in on the area of interest and select the Q Move the cursor above the Leg you want
to remove, it will change into a cross-hair symbol:

.0 betal0p - Licensed to Per Engberg (GateHouse)

Data Model Actions Map  Wiew Help

orFRyb 80

Leqg: LEG_2
W EYPOINT _2 ko wWaYPOINT_3

Click the left mouse button and the Leg will be removed, redundant Waypoints are also removed. If you remove a Leg by mistake
use the undo function 2

When you have completed editing the legs you should end by selecting the Pan tool again:

£+ IWRAP MkZ Extended v3.0.0 betal0p - Licensed to Per, Engberg {GateHouse)
g File Edit  Tooks Settings  Data  Model  Actions  Map  Wiew  Help

z@ﬁlémméu YR B @

A Pan Tool

Not matter which tool is selected, you can also always right click on a Leg and select 'Remove Leg...".

Insert Waypoint
Split leg

l'm:m:leg
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The Leg Editor

The Leg Editor is used to specify Lateral Distribution as well as Traffic Volume compositions in each direction of the Leg. The
Leg Editor is shown when you double-click on a Leg. Move the cursor above the Leg until the tooltip is shown and double-click:

Leq: LEG_1
WAYPOIMNT 1 ko WAYPOINT_2

The Leg Editor will appear:

Sewe

Leg: |[LEG_1

= .

5 MName: LEG_1

[ =4

&

Maximum width: 10000 m

5| Angle: Default

é West Bound East Bound

B

2] Maximum extension: 50000 m Maximum extension: 50000 m =
n Todo Todo

% - Add Traffic - Add Traffic

E| - Add Distribution - Add Distribution
s

3

- |

3

6]

i)

o

=

- o) [cont

Here you can change the name of the Leg. Maximum width and Angle are used when extracting model data from AIS. The

Maximum Width and the Maximum Extension in each direction are illustrated on the following image:

The Maximum Extension is used to control drifting groundings and area collisions, i.e. drifting groundings and area collsions will
only occur within the indicated boundaries. You can use 'Settings/Project Settings...' to modify Widths/Extentions for all Legs

and/or set the default value for new Legs.

You can also use the 'Settings/Set Maximum Leg Width/Length...' settings. You do this by clicking and selecting the leg you want

to modify, and adjusting the width/Length using the sliders or the numerical inputs.

Page 22 of 101




The Leg Editor GateHouse A/S

You can now proceed with specifying:

e Lateral Distribution
e Causation Factors
o Traffic Volumes
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Lateral Distribution

The Lateral Distribution can be added by selecting the 'Distribution’ tab. The Distribution tab enables you to specify Lateral
Distributions in each direction, just press the Add button:

Leg: |LEG_L v

o Marth Bound South
[}

= _ ]

Distribution Parameters Dis

=

=

5

=

&

&

L

i

_

&£ L
5

= I Add. .. l [ Remove [:
= by

Nt Input Method: InpL
mil C
I Walue

=

Weight e

Itis possible to choose from the following distributions;

# Distribution: E|E|

Diskribution:

If you e.g. select a Normal distribution, a Normal distribution with mean 0 m and standard deviation 1 is added:

Maormal
Gumbel {max)
Gumbel (rin)
Lognormal
Unifarm
Weibull

Eeka

T TTITEETT
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® |eg Editor

Leg: |LEG_L

]

Morth Bound

General

Distribution
Morrnal

Parameters

Weight=1.00,Mean=0,00,...

| o |

I #Add. .. l [ Remoyve ]

Input Method:
|,|'Mean,|'5td. Dev. w |

—
=

1

Walue

| Traffic | Causation Factors | Distribution

Weight 1,00 i
Mean 0,00 m

Skd, Dew,  1,00m

Scale Factor: |1,000 - Sca

You can of course modify the mean and standard deviations by entering values (press enter or click outside the field for the
change to have effect):

Input Method:
|,|'Mean,|'5td. Doy,

¥alue

Weight 1,00

Mean |10b,00m F,

Skd, Dew,  1,00m

Note that it is also possible to change the Input Method:

Input Method:

[Mean/std, Dev. w
IMean)jCav

You can add and combine any number of distributions, the following example shows 2 Normal distributions combined, note that
the Left hand side has changed, you do this by selecting 'Display' in the lower left corner of the dialog.
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® |eg Editor

Leg: |LEG_L v|
o Marth Bound Sou
e
i
o .
Distribution Parameters [
= Marmal Weight=1.00,Mean=100,0...
2 Tormal weight=1,00,Mean=50,00...
2
&
&
un
5
o
i
2 L
2
i l Add. .. l [ Remove ] [
=
3 Input Method: Ir
"l |,|'Mean,|'5td. D, vl |:
o -
I Yalue
=
] Weight 1,00 [
Mean 100,00 m

std. Dev. 10,00m

Scale Factor: |1,000 - Sca

F4m

Display:

The Weight parameter can be used to control the relationship between the distributions, if we e.eg set the weight of the first
Normal Distribution to 10 instead of 1, we get the following:

® |eg Editor

Leg: LEG_L v/
o Morth Bound 30U
z
L)
R |
Diskribution Patamekers [
= Marmal Weight=10.00,Mean=100, ...
2 Tormal weight=1,00,Mean=50,00...
2
&
&
un
5
o
i
2 L
2
i l Add. .. l [ Remove ] [
=
Nt Input Method: Ir
"l |,|'Mean,|'5td. D, Vl |:
o -
' Yalue
=
Mean 100,00 m
Skd, Dew,  10,00m
Scale Factor: |1,000 £ Sca
142m

Display: (Morth"est

The Scale factor is only used when fitting to histograms extracted from, e.g. AIS data.

Page 26 of 101




Causation Factors GateHouse A/S

Causation Factors

The causation factor specifies the probability that the officer on the watch will fail to react, e.g. in case the vessel is on collision
course with another vessel or the vessel is about to ground.

The causation factors are important for the results since they act as reduction factors on the calculated number of blind
navigation collisions. In the specification of the causation factors it should be considered if navigators exhibit extraordinary
awareness; possible because of two navigators being present on the bridge. For ferry routes it is typically the case that the
causation factor is lower than the average due to the navigators increased situation awareness.

IWRAP Mk2 has a set of causation factors for different events, e.g. head-on collision and grounding. The application uses values
that have been selected by IALA experts. The default IALA values can be altered but this is not recommended. Instead the user
should apply causation reduction factors, i.e. the causation factor is divided by the reduction factor.

The causation factors reduction can be specified in each direction of the Leg, by selecting the Causation Factor tab:

e [Es 1 v
‘m Marth Bound{Causation Reduction Fackars) South Bound{Causation Reduction Fackars)
(i}
L‘_'.,E-‘ Causation Resulting Causation Resulking
Reduction Factar Causation Fackor Reduction Fackar Causation Factar
5 Headon: 1,00 »|| [0,5000 E-4 Headon: 1,00 v | [0,5000 E-4
=
2| Overtaking: |1,00 % | [1,1000E-4 Crwertaking:  |1,00 * | [1,1000E-4
i
=1 Grounding: |1,00 % | | 16000 E-4 Grounding: | 1,00 v | |1,6000 E-4
w General 1,00 " General: 1,00 E
=1
I
= Markh Bound Soukh Bound
k=]
o Mean time btw, checks: Global value £ Mean time btw, checks: Global Yalue -
4
Global Settings. ..
o
j
=

Itis also possible to set the causation reduction on each ship type and size category, see Traffic Volumes.

Pressing the 'Global settings...' button, invokes the Global Settings dialog, note that if you change anything here you can always
invoke 'reset to IALA default...". The Status field in the top of the dialog indicates if IALA settings are used.
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Global Settings
J g

i

L2 oo

Status:  Using IALA definitions

Default Causation Factors

Merging: [t,300 E-4 =
Crossing: 1,300 E-4 =
Bend: 1,300 E-4 =
Headon: 0,500 E-4 =
Owvertaking: 1,100 E-4 =
Grounding: 1,600 E-4 =
Area moving: 0,500 E-4 =
Area stationary: 0,500 E-4 =

Default Causation Reduction Factors

Passenger Ship: 20,00 =

Fast Ferry:

20,00

Mean Time Btw. Checks:

180 s ~

( Reset to IALA Default... |

[ Use as Default.

.

Reset to Default...

l Save to file...

I

Load from file... ]

[ o

P[ Cancel l

As you can see the ferry types have by default a reduction factor of 20.
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Traffic Volumes

The Traffic Volumes specifies the amount of traffic on the Leg. This is specified for each direction the Leg separately. In order to
enter the Traffic Volumes you should select the Traffic tab on in the Leg editor:

Leg: |LEG_L v|
o Torth Bound South E
'
=
& Mame: |TD_5 | Tarme:
5 [ Copy... ] %it. 00 ]
=)
=}
i
= Share. .. l [ Unshare. .. ] [
ih
= Traffic Wolume Distribution 'TD_S" is nat shared with Traffi
B other legs other
[T
=
=
B
ju }
m
v}
o
G
=

If you press the Edit button in one of the two directions the Traffic Volume Distribution Editor is invoked:

® Traffic Yolume Distribution Editor : North Bound

Data Item: |§Y | Traffic Waolume Distribution: |TD_S Surn Adjusked Frequency:d Sum Frequency:0
Crude oil kanker | Qil products tanker  Chemical tanker Gas tanker Container ship General cargo ship Bulk. carrier o
0-25 1] 1] 0 0 0 1] 1]
25-50 1] 1] 0 0 0 1] 1]
S0-75 1] 1] 0 0 0 1] 1]
75-100 1] 1] 0 0 0 1] 1]
100-125 0 1] 0 0 0 1] 1]
125-150 0 1] 0 0 0 1] 1]
150-175 0 1] 0 0 0 1] 1]
175-200 0 1] 0 0 0 1] 1]
200-225 0 1] 0 0 0 1] 1]
225-250 0 1] 0 0 0 1] 1]
250-275 0 1] 0 0 0 1] 1]
275-300 0 1] 0 0 0 1] 1]
I00-325 0 1] 0 0 0 1] 1]
325-350 0 1] 0 0 0 1] 1] B
F|/0-375 0 1] 0 0 0 1] 1]
75400 0 1] 0 0 0 1] 1] 3
< | ¥
[] Hide unused calumns — Traffic Yolume Adjustment Factar: 1,00 - [ 0K ] [ Cancel ]

The Traffic Volume Distribution is defined as the annual number of ships operating on the leg in one direction. The annual
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number of ships operating on the route is specified as a function of ship type and length. In the example shown here we specify
that 1000 Chemical Tankers in the length interval 150-175 are traveling north on the selected Leg per year. Just click on the cell
to activate the editor, enter 1000, and press return/enter.

® Traffic Yolume Distribution Editor : North Bound

Data Item: |Frequency “ | Traffic Walume Distribution: |TD_S
Crude oil tanker | Oil products tanker  Chemical tanker Gas kanker
0-25 0 0 0 1]
25-50 0 0 0 1]
S0-75 0 0 0 1]
75-100 0 0 0 1]
100-125 0 ] ] o
125-150 0 0 0 1]
150-175 0 o 1000| Ii 2o
175-200 0 0 0 1]
200-225 0 0 0 1]

If the upper right corner the total is displayed i.e. 'Sum Frequency'.

If you move the cursor over the cell, you get a tooltip:

u u u

s

a Chernical banker (150-175)

Frequency: 1000 passages pr year

0 Adjusted Frequency: 1000 passages pr vear
Average Speed: 15,10 knoks

a Average Draught: 10,46 m

Mean Time Eetween Checks: 180 sec
Resulting Causation Factors:

1000

0 -Headon: 0,5000 E-4
-Owertaking: 1,1000 E-4
] -Grounding: 1,6000 E-4
n n n

Here you see details for all parameters that affect the calculation for the cell, in this case Chemical Tanker [150-175]. These
parameters, e.g. the average speed, can be modified by selecting the Data ltem:

® Traffic Volume Distribution Editor :

Daka Ikem: |Frequency | Traf
Frequenc
Mts tor
Average Draught
0-25 Causation Reduckion Fackar
Frequency Adjustment Factor
25-50 1] 1]

Selecting the Average Speed changes the appearance of the table:
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® Traffic Volume Distribution Editor : North Bound

[rata Item:

GateHouse A/S

“ | Traffic Walume Distribution: |TD_5

100-125

125-150

150-175

175-200

200-225

225-250

250-275

275-300

Crude oil kanker

il producks tanker

Chemical tanker

Gas kanker

Cherical kanker (150-175)

Frequency: 1000 passages pr vear
Adjusted Frequency: 1000 passages pr vear
Average Speed: 15,10 knots

Average Draught: 10,46 m

Mean Time Between Checks: 180 sec
Resulting Causation Fackars:

-Headon: 10,5000 E-4

-Owertaking: 1,1000 E-4

-Grounding: 1,6000 E-4

Container ship

The red cells indicate that the Frequency is zero, so in this case we only have one cell where we can specify Average Speed.
You don't have to enter a value, as you can see a number is already indicated i.e. (15,10), this the built-in Average Speed of this
class of ship, so if you dont enter any value 15,1 knots is used in the calculations.

If you enter e.g. 10 knots, you will still be able to see the built-in value in parenthesis for reference.

. 10,00 (15,10)

If you enter e.g. 0 in the field it will go back to use the built-in default value

The same principle is used for Average Draught, i.e. you select Average Draught in the Data ltem and enter the value in meters,
again a built-in value is used by default.

In the Data tem drop-down box you can also select a Causation Reduction Factor:

® Traffic Yolume Distribution Editor : North Bound

N WREIRER =Tl + | Traffic Wolume Distribution; [ TD_S

100-125

125-150

150-175

175-200

ANN_228

Crude oil kanker

il products tanker

Chemical tanker Gas ta

This table can be used to adjust the Causation Factors for a specific type of ship i.e. the top row or a specific length category.

Move the cursor on top of a cell to see the currently used factors:
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Chemical kanker (150-175)

Frequency: 1000 passages pr year
Adjusted Freguency: 1000 passages pr vear
Average Speed: 10,00 knots

Average Draught: 10,46 m

Mean Time Between Checks: 150 sec
Resulting Causation Factors:

-Headon: 0,5000 E-4

-Cwerkaking: 1,1000 E-4

-Grounding: 1,6000 E-4

Cherical kanker (150-175)

Frequency: 1000 passages pr year
Adjusted Frequency: 1000 passages pr vear
Average Speed: 10,00 knoks

Average Draught: 10,46 m

Mean Time Eetween Checks: 180 sec
Resulting Causation Factors:

-Headon: 0,1667 E-4

-Overtaking: 0,3667 E-4

-Grounding: 10,5333 E-4

The Traffic Volume Distribution Editor also allows you to multiply the Frequencies by an adjustment factor. This can be done for
the entire table, see the 'Traffic Volume Adjustment Factor' in the bottom of the dialog or for each type of ship or specfic length
category of a ship type by selecting Frequency Adjustment Factor in the Data tem drop-down box.

® Traffic Yolume Distribution Editor :

Daka Item; (g dEwam ==t +# | Traffic Yolume Distribotion: |TD_S Sum Adjusked Frequency: 1000 Sum Frequency; 1000
Crude oil kanker  Qil products tanker Chemical tanker (zas tanker Conkainer ship  General cargo ship Bulk carrier Ro-Ro ™
Type
0-25

100-125
125-150
150-175
175-200

200-225
<

show Graph... | [ Hide unused columns — Traffic Wolume Adjustment Factor: | 1,00

T
o
-~
[l
[}
o}
[m]
o

In the example shown below a factor of two has been specified for the entire table, Chemical Taker ship type and the 150-175
meter category, so in total the 150-175 meter category is multiplied by 8 i.e. (2x2x2), i.e. 8000 is used in the calculations.
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® Traffic Yolume Distribution Editor : N

Daka Ikem; |Frequency Adjustment Fadl Vl Traffic Yolume Distribution: |TD_5 Sum Adjusked Frequency: 000 Sum Frequency:; 1000
Crude oil kanker | Qil products tanker  Chemical tanker Gas tanker Caontainer ship General cargo ship Bulk. carrier Ro-Re ™
Type
Frequency: 1000 passages pr vear
200-225 -- Adjusted Frequency; S000 passages pr year
Average Speed: 10,00 knots
Mean Time Between Checks: 180 sec
Resulking Causation Fackors;
-Owerkaking: 0,3667 E-4
275-300 -Grounding: 10,5333 E-4
| >
Show Graph... | [ ] Hide unused calumns — Traffic Yolume Adjustment Factar: [ QK ] [ Cancel ]

On any of the tables you can right-click and copy the data to the clipboard.
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Causation Factors

The causation factor specifies the probability that the officer on the watch will fail to react, e.g. in case the vessel is on collision
course with another vessel or the vessel is about to ground.

The causation factors are important for the results since they act as reduction factors on the calculated number of blind
navigation collisions. In the specification of the causation factors it should be considered if navigators exhibit extraordinary
awareness; possible because of two navigators being present on the bridge. For ferry routes it is typically the case that the
causation factor is lower than the average due to the navigators increased situation awareness.

IWRAP Mk2 has a set of causation factors for different events, e.g. head-on collision and grounding. The application uses values
that have been selected by IALA experts. The default IALA values can be altered but this is not recommended. Instead the user
should apply causation reduction factors, i.e. the causation factor is divided by the reduction factor.

The causation factors reduction can be specified in each direction of the Leg, by selecting the Causation Factor tab:

W aypioink: POINT_2
o Zausation Resulting
E Reduction Fackor Causation Factor
Y| merging: 1,00 2| [1, 3000 £-4
Crossing: 1,00 % | |1,3000 E-4
Eend: 1,00 || [1,3000 E-4

Global Settings. ..

Causation Factors

LegjLeq TrafFic

Buusas

Pressing the 'Global settings...' button, invokes the Global Settings dialog, note that if you change anything here you can always
invoke 'reset to IALA default...". The Status field in the top of the dialog indicates if IALA settings are used.
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Global Settings
J g

i

L2 oo

Status:  Using IALA definitions

Default Causation Factors

Merging: [t,300 E-4 =
Crossing: 1,300 E-4 =
Bend: 1,300 E-4 =
Headon: 0,500 E-4 =
Owvertaking: 1,100 E-4 =
Grounding: 1,600 E-4 =
Area moving: 0,500 E-4 =
Area stationary: 0,500 E-4 =

Default Causation Reduction Factors

Passenger Ship: 20,00 =

Fast Ferry:

20,00

Mean Time Btw. Checks:

180 s ~

( Reset to IALA Default... |

[ Use as Default.

.

Reset to Default...

l Save to file...

I

Load from file... ]

[ o

P[ Cancel l

As you can see the ferry types have by default a reduction factor of 20.
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Leg to Leg Traffic

The leg/Leg Traffic tab is used to specify how traffic is going through a junction waypoint. A junction is a Waypoint that is
connected to more than two other waypoints. For junction waypoints it is possible to specify the amount of traffic going from one
Leg to another.

If you do not have any information about the traffic it will be divided equally among the legs, i.e. you check the 'Automatically
calculated overall percentage' option which is he default for new Legs. In this case we have 3 legs, so 50% of the traffic coming
from'LEG_1'willgoonto 'LEG_2', the restto 'LEG_3'.

® Waypoint Editor

W3y paink: WAYPOINT_2

g Frorn Leq: |LEG_1 vl
T

B 1o Leg: |LEG_2 v|

Leq/Leq Traffic

(%) Automatically calculated overall percentage

walue: |s000% 3

() Manually specified overall percentage

Walue:  [0,00%

O Percentage per shiptype

Edit...

| LeqfLeq Traffic | (Causation Factors

O Percentaqe per shiptype categary

Edit...

I Ok H Cancel l

You can also manually choose to set the percentage, select a 'From leg' and a "To leg' and check the 'Manually specified overall
percentage' option and enter a value.

The most complex option is to specify the percentages per ship type or ship category. The last option is if of course the most
detailed, and is primarily used when using the import data feature.
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Defining Bathymetry

Bathymetry can be defined using one or more polygons with different depth values. Start by zooming in on the region of interest

and select the polygon tool from the toolbar:

2 IWRAP Mk2 Extended v3.1.0 - Licensed to Per Engberg (GateHouse) - by GateHouse - Expires..

- EBX

=]

=

@@ Fil=  Edit Tools Settings Data  Model  Actions  Map  Wiew  Help
BOH Y or Z B B @S

(4]
]

[v]
ih.'_.._..'_:'.'.'-'.'.'iiiiiiiiiiiiiiiiiiiiii@

‘..I:_"\L‘ Tarme Depth f

- Anholt

g

J:-t;_

7y

]
| of |¢ »

S6°45.102 N - 011°32.216 E

Palygon Tool

The 'Area List' is shown in the lower left corner of the screen. In order to add a new polygon/area select the 'Create polygon tool'.

Area List

3

Marne Depth

2!

Create palygon tool, select this kool to

3t

. .

The 'Area Editor' is invoked, enter name and depth of the area:

% Area Editor

Tarne: |.ﬁ.nholt |

Depth:

I Ok H Cancel l

Press ok and the new area is added to the 'Area List'. You can always double-click on anitem in the list to bring up the 'Area

Editor'.

Page 37 of 101




Defining Bathymetry

GateHouse A/S

Now you can start drawing the area by clicking with the left mouse button on the map.

: IWRAP Mk2 Extended v3.1.0 - Licensed to Per Engherg (Gate
@@ Fil= Edit Tools Settings Data  Model  Actions  Map

BEHE 0~ o 2R

(a]
€I

MName Deptl
—— | Anholk a

B

of By

Aol

To add more points to the Polygon you just keep on clicking on the map. The polygon may turn red when you add points, this
indicates that the polygon is not Simple (e.g. has crossing lines), just keep on adding points until the complete area is specified

and then remove line crossings.

Anholt

When you are done drawing, the polygon should not be red.
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s IWRAP Mk2 Extended v3.1.0 - Licensed to Per Engberg (GateHouse) - by GateHouse - ... |Z||E|E|
=

@@ Fil= Edit  Tools Settings Data  Model  Actions  Map  Yiew  Help = |8 X
BEEHOY O 7RI P B @B S

(4]
Cmic

v]

‘I"'-‘ Marne DeptH
|
N Anhalk ]
5
- f“&
%)

-@j < | 3

56°41 479 M - 011°532.046 E

If you need to add a point between 2 existing points, just click the neighboring point:

it will turn blue, and add a new by clicking on the new location:

In order to remove a single point in the polygon select:

and simply click on the point you want to remove. When you have completed removing points select the edit tool again:

%

You can remove a complete polygon by selecting it in the list and clicking the 'Remove Complete Polygon' button.
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1%
L

L

<

|

>

_|Remove complete pokygon I-

If you have many polygons in your model, you can select them by clicking in the list or you can select them from the map by using

the 'Select area from map' tool.

ﬁ File Edit Tools Sethings Data Model Actions  Map Help - g X
ReEH vy By S
<] Y : | L'- 3 i
¥ @ s
: L

@O®/ -
LB

m Narme | Depth ™
Munkegrunde 6m &
Eroen 10m 10

m’ ‘engeancegrund ... 10 =
‘resen Flak 10m 10
Flak 10m 10 =
Agers? 10m 10
Flak 10m in

I;iSelect area from map, click this buth
Hatter rew 10m 10

W |Elefankgrund 10m 10

- Paludans Flak 10m 10
Langeland 10m 10
Sprog? 10 10
EBolsaks 10m 10
Lysegrunde 10m 10
Hatter barn 10m 10
Lolland 10m 10

.~ |3j#lland 10m 10

ﬂ;j < |

g
,_j: v . v
Frm

When you click inside the area on the map the area is selected in the list and map is centered on the area
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@@ Fil= Edit  Tools Settings Data  Model  Actions  Map  Yiew  Help - | &

B Oy io Ry <

Rol B8 Q@ w2

m Mame
Munkegrunde 6m 6
= |Broen 10m 10
Lﬁ ‘engeanceqgrund ... 10 =
Wresen Flak 10m 10
‘ ‘ Flak. 10m 10
p‘ Agers? 10m n B
Flak. 10m 10
;IT Flak 10m 10
Hatter rew 10m 10
Elefantgrund 10m 10
- Paludans Flak 10m 10

Langeland 10m 10
Sprag? 10m 10
Bolsaks 10m 10
Lysegrunde 10m 10
Hatter barn 10m 10
Lolland 10m 10
Sielland 10m 10

%Ej < || ¥

|£

Select the edit tool to start editing the selected polygon.

e

You can make the fill of the polygon transparent and modify the colors by activating the 'Settings/Depth Color Settings...' menu
item or clicking the . tool button:

Land color:  Color |

Depth Colar Add... |

50

0 Edit... |

r Remove... |

Transparency:
1
)

Reset (atlas)... | Reset (sea chart)... OK I Cancel |

The 'Reset (atlas)' button makes deep area dark and shallow areas ligther, 'Reset (sea chart)' does the inverse.
Use the bottom slider to change transparency for all depth colors.

When you have completed editing polygons you should end by selecting the Pan tool again:
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% IWRAP Mk2 Extended v3.0.0 betal0p - Licensed to Per, Engherg [GateHouse)
@@ Fil=  Edit  Tools Settings Data  Model  Actions  Map  Wiew  Help

BOHOY o Fs NP B @
o

@ Pan Tool -
I

Polygons for Bathymetry can also be imported from the Data menu from ESRI shape or KML files. E.g. import Bathymetry shape
file from 'Data/Bathymetry/Import ESRI shape file...".

File: I D:fiwrap_data/dnv ftest/Batymetry_reduce Batymetry_reduce.shp = |

- ¥ Depth extraction

Field name I

[ Read all multi polygons
- Douglas Peucker

Epsilon (dist): |5 m 3:

—Progress

Total: [NNRNNERRNENRNNENRNNERRNNRRRNNRRNNN] w0

Done!, time used 1 sec

Sorting

Imported: 2038

Features 20358

Layer count 1

IUsing projection file 'D: fimrap_data/dnv ftest/Batymetry_reduceBatymetry _red
Started

4| | i
Close |

When importing Shape files it is possible to specify a field that contains the depth of the polygon. Furthermore it can be specified
how multi polygons are to be handled, sometimes all of them should be included, but the default is to only include the first layer
(i.e. they may be interior rings).

For both Shape and KML files you can choose to simplify the polygons by using the Doglas-Peucker algorithm.

Note that when you import polygons from a file each polygon is tagged with the name of the file. Each time you import the file the
polygons from that file will be deleted first.
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Defining Structures

Structures can be defined using one or more polygons. The structure polygons are created the same way as bathymetry
polygons. If you want to add a bridge, please use the Bridge editor. Start by zooming in on the region of interest and select the

polygon tool from the toolbar:

2 IWRAP Mk2 Extended v3.1.0 - Licensed to Per Engberg (GateHouse) - by GateHouse - Expires... |Z||E|fg|
@@ Fil=  Edit Tools Settings Data  Model  Actions Map  Wiew  Help

ol B8 Q| @ i 4y &

BEHOY O R F

i. .'_!1.:'-'.'-'.'-'iiiiiiiiiiiiiiiiiiiiii@

Marne Depth T

Anbolt

-%’j < >

=

x

56°45. 102 M - 011°532.216 E

Palygon Tool

The 'Area List' is shown in the lower left corner of the screen. In order to add a new polygon/area select the 'Create polygon tool'.

Al
i

r"ereate pobygon tool, select this tool to

Tarme Depth

2y

The 'Area Editor' is invoked, enter name and depth of the area:
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MName:

| arEA_1

{~ Bathymetry/Land {* Structure

Type: IWindb_lrbine vI
Z-order IU 3:

Style
{~ Custom

% Default for type

Define style... |

Select the 'Structure’ radio button and select the type of structure you want to model. Press ok and the new area is added to the
'Area List'. You can always double-click on anitem in the list to bring up the 'Area Editor'.

Besides this the structure polygon is created the same way as a bathymetry polygon.

Polygons for Structures can also be imported from the Data menu from ESRI shape or KML files. E.g. import a Structure shape
file from 'Data/Structure/Import ESRI shape file...".

File: I D: fiwrap_data/dnv ftest/Batymetry_reduce Batymetry_reduce.shp e |

- ¥ Depth extraction

Field name I

[ Read all multi polygons
- Douglas Peucker

Epsilon (dist): |5 m 3:

—Progress

Totat: [HENNNRNNRRERRNERNNRRNNRRNRRNNRRNNRN| w00

Done!, time used 1 sec

Sorting

Imported: 2038

Features 20358

Layer count 1

IUsing projection file 'D: fimrap_data/dnv ftest/Batymetry_reduceBatymetry _red
Started

1| | ol
Close |

When importing Shape files it is possible to specify a field that contains the depth of the polygon. Furthermore it can be specified
how multi polygons are to be handled, sometimes all of them should be included, but the default is to only include the first layer
(i.e. they may be interior rings).

For both Shape and KML files you can choose to simplify the polygons by using the Doglas-Peucker algorithm.

Note that when you import polygons from a file each polygon is tagged with the name of the file. Each time you import the file the
polygons from that file will be deleted first.
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Bridge editor

Bridges should always be created using the Bridge editor. In order to create a bridge, select 'Data/Bridges..." in the menu.

Settings | Data Model Actons Map View Help

/Y [ % Datamanagement 4 '@j - J
i Density plot 4
Lul Extract model L4

Emission Analysis +

Bathymetry 4

Structures b

Traffic Areas >

Shaow Ship/Trip List...

Leg/Trip analysis. ..

Tug boats...
ml

Route b

Traffic G

Sawve Report...

Replay... Cirl+R

Show Simulatar

This will bring up the Bridge list widget:

B
Mame N |
Add... Edit... Remove... Cloge

This list will contain all the bridges that you define.
Press the 'Add' button in the lower left of the list widget in order to add and define a new bridge:

This will bring up the Bridge editor widget:
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Bridges

Here you add the pylons of the bridge. You can specify the height of the following bridge segment as well as the width. When you
press 'Add' a pylon is added at the + shaped marker on the chart, here highlighted by a red box. After you have added the Pylon,
you can drag it on the chart or adjust the position in the latitude/longitude fields.

55°54.502' N
010°53.669' E

After you have added the first Pylon, simply move the center of the charti.e. the + to the location where you want to add the next
pylon and press 'Add'".
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Bridge Editor

55°53.518'N
010°54.807 E

Here we have a complete bridge, with three pylons, i.e. two segments. The first segment has an average height of 10m and the
next has 20m.

After you close the Bridge editor it has created two area polygons, you can inspect them by opening the Area editor. The
polygons named 'BRDIGE 1-1' and 'BRDIGE 1-2'. If you need to modify these polygons you must do it using the Bridge editor,
otherwise you risk losing your changes. If you want to delete them you should also do it via the Bridge editor.
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Area List
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Drifting

The two main causes for a ship to be drifting are 'rudder stuck' and blackout of the main engine. 'Rudder stuck’ is not dealt with in
IWRAP. A blackout may be caused by e.g. contaminated fuel, internal fault in the main engine, or failure of the electrical system.
The seriousness of the incident depends on the location at which the blackout occurs, the wind/current direction, wind/current
speed, and of course the duration of the blackout (that is the drifting time). If a high degree of redundancy has been built into the
engine room then the command over vessel may be regained in relative short time. In other situations, the drifting time may be of
order of hours. The drifting scenario may be remediated either by repairing the problem, by anchoring the vessel or by calling a

tug boat.

Failure of propulsion machinery may occur at any location along the Leg. A Poisson process is used to model the probability of

having a blackout along a leg s

egment of length.

The probability of no repair is defined by the complementary distribution function of the repair time distribution. The default repair

time distribution is modeled as

a Weibull distribution.

€} Drift Parameter Settings k d B
Drift Parameters I Drift Direction I
—Bladkout Frequency Drift Speed ——— —Anchering
RoRo and Passenger ID,1|:| per year 3: ’7Driﬁ Speed |1,UU kﬂa: Anchor probability: IU,}‘U ﬂ
Other vessels I 1,75 per year —| Max anchor depth: I 7,0 % design draught =]
Min. anchor distance |3 5y shin lenaths :
from ground: I : D=0 j
—R.epair Time
f* Distribution ™ Function
Distribution: =
Weibul [ [
[nput Method: 14 ]
[DeltaBeta/Lower Bound j 1z i
value | -7
Delta 0,30 1
os -
Beta 0,45
o+ -
Lower Bound | 0,25 oz -
o - T T T T T T T
¢ 2g g £ Tm Ty Ty Ty T Ty o B, %
o [50 =] 1o [0 2
rom | Hwl = | Rese Mean 3,38 StdDev, 8, 16
oK Cancel

It is also possible to select a function, you can write your own or e.g. load a predefined.
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Drifting
":- Drift Parameter Settings ﬂll

Drift Parameters I Drift Direction I

—Blackout Frequency ———— [ Drift Speed — | ~Anchoring
RoRo and Passenger ID,l[J per year 3: ’7Dn'ﬂ: Speed I],DD knE: Anchor probability: ID,?D =
Other vessels | 1,75 per year = Max anchor depth: | 7,0 x design draught =
Min. anchor distance |3 5« shin lenaths x
from ground: I . P eng j
—R.epair Time
™ Distribution ¥ Function
Name |SAMSON 1 -
Load... Save Remove... | e e ===
oz % = ==
(function(t) B T
if (t<=0.25) return 0 E /
else E /
return 1-{1.0/{1.5%(t-0.25)+1.0)); » [ ;!
- ¥
5 [

=
==a

g

I?.b 1“% eg 1?% 1’@ i‘g ﬂ’% ﬁ‘% 5 ?‘& ?@ %, 9;%

Display range: I[JJ[J[J ﬂ to |12,[J[Jﬂ

The probability of anchoring when drifting can be specified, note that a certain minimum distance is required for the ship to
anchor, i.e. there must be an area that is below the max anchor depth that is longer than the minimum anchor distance in order

for the ship to be able to anchor.

The drift direction can currently only be specified for the entire area. Note that this is not a windrose, the factors in each direction
can be used to specify the drifting direction.
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. Drift Parameter Settings @&J

Drift Parameters Drift Direction

N 100,005

100
P, (N) =————-=093
=N =710
1
P, 2 (8) ==———=0.01
ikl 7-1+100 ok ][ concel |

In the shown example the N factor is set to 100 and the rest to 1, this means that the propapility of a north bound drifting direction
is 0.92 and the other directions have a probability of 0.01.

It is possible to specify the location og tug stations and define their range of operation. This can be done from the menu
'Data/Tug boats...", this will inkoke the "Tug boat stations' dialog. Select 'Add.."' to add a new tug boat station. Using these
definitions it is calculated if the tug boat can reach the drifting grounding or allision event in time. If this is possible the succes of
the actual tug operation is specfified by the 'Succes probability'.

Randers

4% Tug boat station 2=
Aap‘&' New item
Marme:
I.arhus
lorsens
Preparation time: | 30 min = .
Success probability: ID,BE j %
Average speed | 12,00 knot =
Max range: | N limit =
Oderse

Max ship length: ~ [300m =
Latitude: | 56°08.822' N
Longitude: |010°17.275'E

4 | Mote: You can drag the Tug boat station directly on the map.

Add... oK I Cancel
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Traffic Area

A Traffic Area can be used to model traffic that does not follow traffic lanes e.g. fishing or dredging In order to add a Traffic Area,
start by zooming in on the region of interest and select the 'Traffic Area’ tool from the toolbar:

File Edit Tools Settings Data Model Actions Map View Help

BEH Oy o sRRIL BO@ @Bt S

The Traffic Area List' is shown in the lower left corner of the screen. In order to add a new traffic area select the 'Create polygon
tool'.

The Traffic Area Composition' dialog is displayed:
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+* Traffic Area Composition

L9 o]

Mame: TRAFFIC_AREA_1

4

[Tl | 3

Display style
Style: [DEfEL-Ht - [Save as new styde...l [ Remove...
Fill Line
Color: Color [:] Color: - E]
Style: [Uniﬁ::rm color - ] Style: [Dashes separated by a few pixels -
Transparency: Width: 3 |2
Less D Maore
Traffic compaosition
Tag Ship type Length MNumber of ships  Visit days Add...

Remove

[ ok

] l Cancel

]

LS

"

The 'Traffic Area Composition’ dialog is used to define the different types of traffic in the area. Press the 'Add..." button in order

to add a new Traffic Area Element.

-

«* Traffic Area Element

2t |

[,
Ly’

Tag (optional) |
ship type: |Fishing ship -]
Ship length: 50 =
Mumber of ships: 1 =

| Days per year: Every day | =
Visits per day: 1,00 visit(s) per day |

|
Movement time: 1 L () Days/ @ Hours/ () Minutes ) per visit
Stationary time: 0 | () Days/ @ Hours/ () Minutes ) per visit
Total time per ship | 5t2tionary =0min Movement=21300min
per year:
Movement 1,00 %] Resulting causation factor: |0,5000 £-4
Causation Reduction
factor
Stationary 1,00 [£] Resulting causation factor: |0,5000 E-4
Causation Reduction
factor

[ oK ] [ Cancel ]

b

Choose the type of ship you would like to model, the average length and the number of ships.

Next you have to specify how often and how long time the ships are moving and are stationary inside the area.

If you e.g. have a number of fishing ships, the configuration could be like this:
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Days per year: 200 day(s) =

Visits per day: 1,00 visit(s) per day |+
Movement time: 5 = () Days/ @
Stationary time: 3D = (@ Days/

Total time per ship
per year:

Sta

Hours / () Minutes )

Hours / @ Minutes )

Imin Movement="72000min

per visit

per visit

If you e.g. have a number of dredging ships, where each ship is active 48 days per year and each of these days the ships make
two trips to the area, in each trip it is stationary for 3 hours and moving for 1 hour, the configuration could be like this:

Days per year: 43 day(s) =

Visits per day: 2,00 visit(s) per day [+
Movement time: 1 > () Days/ @
Stationary time: 3 =i (© Days/

Total time per ship
per year:

St

min Mowve

ement=5

Hours [ () Minutes )

Hours / @) Minutes )

per wisit

per wisit

Press Ok when done. You can add as many Traffic Area Elements as you want to the Traffic Composition:

Traffic compaosition

You could e.g. add different fishing or dredging patterns.

When you are satisfied with the Traffic Area Composition, press Ok.

Tag Ship type Length Number of ships  Visit days
Other ship 30 1 48
Fishing ship 50 1 200
Fishing ship 70 1 100

Add...

Edit...

Now you must start drawing the area by clicking on the map and thereby adding vertices to the area polygon. See Defining
Bathymetry for more detailed description on how to handle area polygons.

Traffic Area List |§|
D Narme - Style Area (kn
TRAFFIC_AREA 1 Default 1.787
Ay
g4
e |
<y |4 ¥
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Running the Algorithm

A risk analysis job is run by selecting Start Job from the toolbar:

Start Job

A warning dialog may be displayed indicating that a number of polygons/areas are not Simple, they are drawn with red color on
the map, you should correct these polygons before continuing, see Defining Bathymetry.

The Start Job dialog is displayed, give the job a name:

= Start Job

Algorithm: |Incident w
Mame: kst
Dehug

[] senerate Debug Log

[ Ok H Cancel ]

and press Ok. WRAP Mk2 will take a snapshot of your current model and start processing. The job is added to the top of the
Job list.

The Job will start in the 'Executing’ state. Wait for the job to go to the 'Completed’ state. If you select a job (also a job that
currently is executing) the result of the analysis will be displayed in the lower Result window. If an executing job is selected the
results of the analysis completed so far is displayed.

€+ IWRAP Mk2 Extended v3.0.0 betal0p - Licensed to Per Eng... [= |[B]fX]

@@ FEile  Edit Tools Settings Data  Model  Actions i » - O X
ReEH DN O of = il >
Jobs
[ch Skate Mame Algorithm o

@ Completed kesk Incident «1.0
@ Completed test Incident w1.0
@ Completed 1 Incident w1.0
@ Completed Incident w1.0
@ Completed 1 Incident w1.0
@ Completed 1 Incident w1.0
& Executing Incident +1.0
@ Completed z Incident w1.0
@ Completed z Incident w1.0
@ Completed z Incident w1.0
¢ Fraribinn Trridank wi N %
>
Results
test Ui s’
UVENTaKINg u INCIOENCs) 1ear
Headon 0,00418117 Incidents/Year
Crossing 0,000296573 Incidents/Year
Merging 0,000531635 Incidents/Year
Bend 0,000531635 Incidents/Year
Area 4,027 25e-05 Incidents/Year
Tatal Callisions  0,00554105 IncidentsYear “

It is possible to select several jobs from the Job list and get the results shown in the Results list, this makes it easy to compare
different runs. When comparing results, the change in percent relative to the first selected job is shown.
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ooy = TrcrrTE
weuting 1 Incident v1.0
mpleted Incident v1.0
n3 nZ
nding 014044000 (16,16%) 0,1631...
wding 013709000 (0,00%) 0,13709...

madel? v1.45 I 24, mar11:3
model? vi45 ma 12 rar 10;

Unit
IncidentsYear
Incidents,Year

ndinas 027753000 [EREESIE Sat renl oA

0,00253742 (0,003) 0,002
003922570 (0,00%) 0,029
0,00005580 (0,003 0,000

Copy Selection Cirl+C
Copy All (incl. headers)

001290010 (0,00%) 0,01150...

slisions 0,03371900 (0,00%) 0,05371...

TFETOErE TEaT
IncidentsYear
Incidents/ Year
IncidentsYear

You can change the way the result is displayed by right clicking on the results and selecting “Set result format...”. You can select
between “Years between incidents” and “Incidents per year”, and select the precision of the numbers.

i@ Result Format S

RN

Unit: Incidents per year

Years between inddents

Precision: Incidents per year

Display format: [3. Format as [-]3.9

Percent change precision: 2

Percent change format: [3. Format as [-]3.9

The result can be shown on a map by selecting 'Show Results View'.

The map is colored using three gradients, one for Legs, one for Waypoints and one for Bathymetry/Polygons.

£+ IWRAP Mk2 Extend
aw Fil= Edit  Tools

BEd

fea | State
@
& Completed

iﬂ & Completed
& Completed

7 @ Completed
k Campleted
how Result vien
[ e ]

@ rarnrlabad
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2 IWRAP Mk2 Extended|v3.2.0 - Licensed to Per Engherg (GateHouse) - by GateHouse - Fxpires 12 jun 2011 - [Result - Mo... E”E|E|

@@ Fil=  Edit Tools Settings Data Actions  Map  Yiew Help -8 x
: L o M ] o | D wd (A | ] a2 [
5 D € H A=A RE 5|?P| of Bl Q| @ B uly
— I} SERFTIORET
{=]
J ‘. 5 [lleige
E ﬁ 0 c
5 e . . \; | ol Gawshay
WOk P
e o o > .
E o Roskilde
- \
.
~ﬁ
=l i pEted = L
Sore
ol ageiue L
E - Ghurrma
Hasherw I
e ba
]
)
Vordingharg
Crenowed
P4, 909 N - 011°43.019 E Narre

You can click on the gradient to change the color settings etc., the topmost is for the Legs, the middle is for the Waypoints and
the last is for the Bathymetry. The default way of coloring is using Quantiles, you can also choose to use Percentage.

# Gradient Editor - Legs

Method: |l

[Cukoff value, dont color below this value |

. Rermave. ..

Transparency:

J
I Ok H Cancel l

You can add, remove, and edit the colors. Note, the cutoff value slider, this can be used to define a limit on the values of interest,
values in the gray area are not shown on the map.

You can always select reset to return to factory default settings.

A second way of analyzing the results is by using the 'Ship-Ship results table', this can be activated from the Job view:
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£+ IWRAP Mk2 Extended v

@@ File  Edit Tools Setting

B A

fo | state Man
g

@ Completed test

I.lﬂ & cCompleted test

@ Completed 1
-_3 @ Completed

@ Completed 1
@ Completed 1
% @ Executing
’i?l lombem ol
q]Shnw Ship-Ship Result Table|
ij | L OTITETETETT
= 9 . .

A second way of analyzing the results is by using the 'Ship-Ship results table’, this can be activated from the Job view:

®* Ship-Ship Results - Model: 'Great Belt New® Job: *

w $ Striking g Skruck Filkers |-Mo Filker-

Crude oil kanker  Oil producks tanker - Chemical tanker 3as banker Container ship | Ger

Crude oil kanker -_ 3,91122e-05 3,48105e-05 0,000521201 .

Chemical kanker 3,91122e-05 6,26256e-05 3,93528e-06 2,8951 1e-06 3,95345e-05 4,91

Qil products tanker

Gas kanker 3,45105e-05 5,45604e-05 2,59511e-06 Z,40665e-06 2, 75954e-05 3,5

Zonkainer ship 0,000521201 - 3,95343e-05 2, 75984e-05 0, 000440653 0,00

General cargo ship

Bulk carrier

Re-Ra carga ship 3, 4723505 5,19571e-05 2,857628-06 1,96717e-06 3,10923e-05 3,80
Passenger ship 0,000157384 0,000315336 1,62689-05 1,45141e-05 5262605 0,00
Fast Ferry 22,9251 7e-08 5,0326e-08 2,68593e-09 3,04575e-09 1,80313e-05 31
Suppart ship 7,42019e-05 0,000169453 8,70342e-06 ,48394e-06 4, 7225805 0,00
< | >

I [o] 9 H Cancel ]

This table indicates the probability of incidents between ship types. The more red the higher the probability. Use ltem to select
from the different types of incidents; head-on, overtaking, etc. Using the filter you can e.g. filter on a specific Leg. If you right-click
on the table you can copy the data to the clipboard.

Another option to show resullts is to use 'Result Diagrams':

£+ IWRAP Mk2 Extend

@@ File  Edit Tools

BEHE <

“ey | State
W
& Completed

& Completed
& Completed

(T5how Result Diagram

This will show the Diagram Templates dialog:
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Mame

Description

Show, ..

Remave...

i

Edit...

Ok

] l Cancel

]

Press Add to define a new template.

** Diagram Template Configuration

Marme: | Crwvertaking| |
Description: | |
Mame Description Aadd...

Remave...

Give the template a name, and press Add to add a diagram:

% Add Diagram...

Mame: |

Tvpe: |Diagram

Result Tkerm
REEH Powered Grounding -
. |Pawered Grounding ~
Algarithm: | pyifting Grounding 3
. Headon (3triki
Lt s C i

Diagram Sef HeadOn (Struck)

Owertaking (Struck)
Area {atruck) =

K-fdis: | Crossing (Skriking) Vl
Merging (Striking)

¥-fixis (Gn Bend (Striking) ¥ lised Vl

I oK ] [ Cancel

l

Press Ok and press Ok again on the 'Diagram Template Configuration’ dialog. Now you can double click on the new 'Overtaking'
template or select it and press Show.
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* Diagram Templates

Tarme Description Show,

Remave...

i

Edit...

L [o] 9 J’_ Cancel ]

The diagram is shown:

@ FEil=  Edit Tools Settings Data  Model  Actions  Mop Wiew  Help - O X

BEHOYY O 2 N I B8O @B~

oo -

Overtaking (Striking)

000z =

Legs

The diagram template is of course stored and can be reused later.

Close the window by using the x in the top right corner or press CTRL+F4.

w Help

T L

Page 60 of 101




Navigating the MAP GateHouse A/S

Navigating the MAP

If a model is loaded the Model View can always be displayed using the toolbar icon:

sed to Per Engberg (GateHouse) - by Gatd

ms  Map  Miew Help
| E e Y :,
of Bl | 't -

If no map is shown, you may be missing an internet connection or you may have to configure Proxy settings, go to File/Configure
Proxy... in the menu.

Ifthe <7 toolis active itis possible to click the left mouse button and pan/drag the map. The maps can also be moved using
left/right/up/down keys. Zooming can be done using the mouse wheel or +/- or Page-up/Page-down keys.

£+ IWRAP Mk2 Extended v3.0.0 betal0p - Licensed to Per Engberg {GateHouse) - by GateHo... E@E]
(@@ Fil=  Edit Tools Settings Data  Model  Actions  Map  Wiew  Help - 8 X

@R 7R D B @Bt

55°55.626 M - 036°10.694 E

The left hand side of the map contains a Navigator that can also be used to control the map, a useful feature is the 'zoom to fit'
button indicated with red below.

(4]
[« ()
[v]

Itis possible to adjust the view using the View Setting, click the View Settings button below the Navigator:

o
¥

Or from the toolbar:

)Q =B

The View Settings dialog is displayed:
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Labels
vV Legs [™ Waypcints ¥ Tug boat stations Font... |
\ \ ! \ \ \
by
-
| Show Legs [+ show Waypoints
¥ Show Inddents W Show tug boat stations
¥ Show Areas W Show Traffic Areas

[¥ Show Lateral Distribution
[ Show Histograms
¥ Show Angle Analysis

Minimum traffic per angle: I 5 8 3:

¥ Draw Arrows on Angle Analysis Histogram

¥ Show Density ™ Dynamic Coloring [~ Show Legend

N

Density smoothing: _I

[ Visualise Maximum Leg Width ¥ show Leg Extension

¥ Indicate Errors on Legs etc

¥ Show Leg traffic tooltip [~ Show from which legs ships come from
[V Show Simulated Tracks

Reset | OK I Cancel

A WMS layer can be added from 'Map/WMS Configuration'.:

S5 WMS Layers I j [ 2 [
3 E ] il
Selected  MName Add...
0 No WMS layer ;
DK KMS
(] NSIDC
[ WORLDMAR
&= CczZ
local
| -
||
|
Transparency:
Less % More
l [ oK ] [ Cancel ]

One or more WMS services can be defined, but only one can be active at the time. The WMS layer is drawn on top of the
background map e.g. OpenStretMap, the WMS layer can be made transparent so that it is possible to mix and see both maps.

Defining a WMS service is not a simple task. If you have a WMS service you want to use, feel free to contact
iwrap@gatehouse.dk for additional support.
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:  Countries,Borders, Coastlines
Max tile diagonal distance: Disabled
Geographical boundary

North |90°00.000 N |

West | 130°00.000 W | East [180°00.000E
South [90700.0005 |

[)utsdelabell ||:|Framebotndarycels

Base request:

=application fvnd.oac. se_inimage&ignoreilegallayers=TRUE&format=image IMAGEFORMAT TR ANSPARENT =true

Eopydagdighoad) |Gast=fomdnhoacd N

Here is an example of a comercial Danish WMS layer.
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T PEF ENGDETY [OF] - Oy GalehoUsE - CXPITES £9 Sep 2005 - [MOOETTEST]

i | Map | View Help

:i v Open Street Map e ,h;

Blue Marble
Plain Map
SRTM Map
Projection 2
Raster 5 Open Rasthap...

v WMS Configuration... Close RasteP Map...
Update W5 Overlay Ctrl+D Recalibrate Raster Map...

Show Graticule Reset Calibration...

View Settings, Set Geographic Bounds...

')

Settings Set Transparency...

1 hatteripa

Select the file you want to import. If the file is not a GeoTIFF you will be asked to calibrate the map. Calibration is only necessary
if the chart has a boundary, then you have to right click and specify each corner of the map. If the map does not have a boundary
you can skip the calibration.

mC
V)
—0

calibration point I v | {\ -‘;P JG. 10
: 0 plid

} s Afm./B

Skip calibration point
End calibration

Set geographic bounds
Show graticule

Zoom to fit

Erase simulated trails...

Erase ship trails...

\(mf (o)

- I Ll
Hatter Barfs.; Morth/West calibrati

P A | i RNy S .

If the file is not a GeoTIFF you can enter the geographic bounds of the chart:

= e — M
»* Geographic Bounds @lé]
Format: DDEMM. mmm' H &

Morth Latitude:  55°58,199'N

|| SouthLatitude: 55°42.500'N |
West Longitude: 010°33.000'E

EastLongitude: 011°15.000'E

|Copymdipboard| [ OF l | Cancel |

_ e

The raster map is now displayed on top of the background map. It is possible to control the transparency of the Raster map.
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1] ][]

L
5
1+

]
|
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Importing Static Ship Data

This step is used to populate the WRAP Static Ship Data database. This can be used to identify the correct type and length of
specific ship. This step is not mandatory, if it is not used the ship type and length will be extracted from the dynamic data, i.e AIS

data (mesg 5).

Select 'Data/lmport Static Ship Data’ from the menu:

PO W S R L Rl R I Y L IS RARTe S L

Data | Model Actions

‘ %,y Data management

kg Density plot

-

Ly Bxtract model
Emission Analysis

Show Simulator

3

3

3

»

Map View Help

%4 Import Data...
Impert Additional Data...
Export Data...

Inspect Data Time Distribution...

Incidents...

Imnport Static Ship Data...

Ly
the 'Static Ship Data Import' dialog is invoked:
* Static Ship Data Import IR
4
Files:
Add file...
Choose existing format: [Load... | [save... | [Load last |
Field delimiter: Startimport at row: 1 =
Fields:
Header From file Type Format Define field...
Clear field...
[Format to dipboard] lFormat from dipboard] [Daiﬁ snippet to dipboard] [ oK l [ Cancel ]

IWRAP supports import of text files with different separators. The text file should contain an MMSI number, a ship type (in Lloyds
format) and the length of the ship. A file could e.g. look like this:

MMSI;Ship type;Length
356075000;"LNG Tanker";207
219495000;"General Cargo Ship";69

This example file contains a header and 2 ships. Press 'Add File..." to add the file, WRAP will guess which field

separator/delimiter is used in this case semicolon. WRAP also automatically detects that the first line is a header, and therefore
'Start import at row' is set to 2, and that the first column contains MMSI and the third is the Length.
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C:juser/gh/fivrapfimplidoc/ship_importfesxl.txt

Add file, .,

hoose existing Format: |

| Load... | [Save...

Field delimiter: Skart impork at row;

Fields:
Header From File Twpe Format ’Deﬁne field... l
MMSI 306075000 MMSI
Ship bype "LMiz Tanker" Clear Field. ..
Length 207 Lenath
< | >

I Ok ] [ Zancel ]

IWRAP therefore add 3 lines to the Fields list. The second line with Header 'Ship Type' does not have a type, you must specify
this yourself, select the line and press 'Define Field..." or simply double click on the line, the 'Field Definition' dialog is shown:

£+ Field Definition

Header: |Ship bype

Field contents: |"LNG Tanker"

Figld bvpe:

Field Farmat: |

Extracked value: |

[ ok

l [ Cancel

Set 'Field type' to 'Ship Type' and set 'Field format' to 'Lloyds.

£+ Field Definition

Header: |Ship bype

Field contents: |"LNG Tanker"

Figld bvpe:

Field Farmat: |

Extracked value: |

[ ok

l [ Cancel

]

IWRAP indicates how the field will be interpreted i.e. the 'Extracted value' will be 'Gas tanker'. WRAP supports 3 ways of

specifying type:

e 1. Lloyds: Uses Lloyds definition of ship types and maps them to IWRAP types.
e 2. AIS: Uses definition from Message 5: Ship static and voyage related data [TU-1371, see "Type of ship and cargo type'

field, so e.g. 60 is a passenger ship, 80 is a tanker etc.
e 3. IWRAP: itis also possible to specify the WRAP types directly (case insensitive)

[e]

Crude oil tanker
Gas tanker
Container ship

o 0o O o

Bulk carrier

General cargo ship
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o Ro-Ro cargo ship
Passenger ship
Fast ferry
Support ship
Fishing ship
Pleasure boat
Other ship

0O 0O O o o o

Press ok to close the 'Field Definition' dialog, press ok again to display the 'Static Ship Data Import Progress' dialog. Press

'Start' to import the data

£ Static Ship Data Import Progress

Progress

Tokal: [IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]1EIEI°.-’o

Current skep: [IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]1EIEI°.-’o

(Completed in Jsecs

-Mew ships = 2

-Modified ships =0

-Rows in files = 2

Processing Cifuserfghfivrapfimplidoc/ship_importfexl.txt completed, rows=2
Processing C: fuserfghfiwrap)implidocship_impartfexl.bxk

Importing selected files

Skark l [ Close

The data has now been imported to the database.
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Importing Data

This step is used to import dynamic ship data, i.e. typically AIS data, select 'Data/Data management/Import Data' from the menu:

A LINUVAULSE - LICENSEA TO PN (JATeENOUSE) - DY UATEM0USE - EXPIFes LY Jul £

Data | Model Actions Map View Help

|m Data management L4 e Import[]ata_u[%
ke Density plot 4 Import Additioffal Data...

b EBxtract model 4 Export Data...

Emission Analysis » Inspect Data Time Distribution...

Show Simulator ipeidehiEs

Import Static Ship Data...

or using the tool buttons:

Qe -6 @6t
ty) Import Data...

Import Additional Datad®

Export Data...

Inspect Data Time Distribution...

Incidents...

Import Static Ship Data...

the 'Data Import' dialog is invoked:

r .
+* DataImport f l P |
&
Files:
Add files...
Choose existing format: [Load... | [save... | [Loadlast |

Field delimiter: Startimport atrow: 1 =
Text quote character:

Fields:
Header From file Type Format Define field...
[Format to dipboard] [Format from dipboard] [Data snippet to dipboard] [ QK ] [ Cancel ]

IWRAP supports import of text files with different separators. The text file can have different contents. The recommended format
is to have raw AIS NMEA with timestamps, e.g:

1-4-2008 14:06:08 < tab > !AIVDM,1,1,,A,13tsWI?0011:9UHQQj87DHENOOR,0*43

1-4-2008 14:06:38 < tab > IAlVDM,1,1,,A,33u=Qm?qh20nEWbQ0IB3K8710000,0*19

1-4-2008 14:06:58 < tab > !AIVDM,2,1,2,A,53u?j?P1joL=<@HP000eDhhDp0000000000000011HA4440HtP00000,0*6A
1-4-2008 14:06:58 < tab > !AIVDM,2,2,2,A,000000000000000,2*26

1-4-2008 14:07:01 < tab > !AlVDM,1,1,,B,14QsDc04Qn19nJ'P17?;9F7110800,0*52

<tab > indicates a tab character.
It is also possible to import, this format i.e. no timestamp on the second part of the message 5.

1-4-2008 14:06:08 < tab > AlVDM,1,1,,A,13tsWI?0011:9UHQQj87DHENOOR;,0*43

1-4-2008 14:06:38 < tab > !AlVDM,1,1,,A,33u=Qm?qh20nEWbQ0IB3K8710000,0*19

1-4-2008 14:06:58 < tab > IANVDM,2,1,2,A,53u?j?P1joL=<@HP000eDhhDp0000000000000011HA4440HtP00000,0*6A
1AVDM,2,2,2,A,000000000000000,2*26

1-4-2008 14:07:01 < tab > !AlVDM,1,1,,B,14QsDc04Qn19nJ’'P1?;9F7110800,0*52

If you only have raw NMEA data but don't have a timestamp for each line you should divide your data into one file per day (UTC),
and name each file with year, month and day, xx_yXXXX_mX_dX.tmp, e.g.:
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myfile_y2010_m2_d1.tmp, myfile_y2010_m02_d01.tmp, myfile_d1_m2_y2010.tmp

If you have Comment Block data, select the NMEA format, e.g.

\gi1-2-

0569,c:1351245336*22\IBSVDM,2,1,0,A,53P; 1j@2@0i784u0H010Dq@4hTp400000000000t1 @t::6e;N5Tm83@DQhDQ,0*58
\g:2-2-0569*57\IBSVDM,2,2,0,A,E4p2311@002,0*20

\c:1351245453*5EVANVDM, 1,1,,B,13P;1j@01u0jJ2jQbfk3eC 140<0L,0*4A
\g:1-2-0570,c:1351245244*2E\IBSVDM,2,1,0,A,53:DL01r5P3TP° GP00=

\g:2-2-0570*5F\IBSVDM,2,2,0,A,00000000002,0*3D

\c:1351245453*5E\IBSVDM, 1,1,,B,131;DL000g0daWNOjJ>s:4f0HCM,0*6F

You can also import data from a CSV file like:

"Time";"mmsi";"Lon";"Lat";"COG";"SOG";"Heading";"IMO";"CallSign";"Name";"Type OfShipAndCargo";"Size_A";"Size_B";"Size_C";"Size_D";"Draught"
1-4-2008 14:06:08;355863000;10,542466670;55,492083330;136,900000000;5,600000000;146;8812631;"3FRK5";"ID
BULKER";70;146;28;16;12;6,200000000

1-4-2008 14:18:26;355863000;10,544116670;55,479200000;239,000000000;3,300000000;241;8812631;"3FRK5";"ID
BULKER";70;146;28;16;12;6,200000000

1-4-2008 14:23:06;355863000;10,537700000,;55,476283330;215,900000000;2,400000000;216;8812631;"3FRK5";"ID
BULKER";70;146;28;16;12,6,200000000

1-4-2008 14:32:07;355863000;10,537583330;55,474600000;285,200000000;0,200000000;27;8812631;"3FRK5";"ID
BULKER";70;146;28;16;12;6,200000000

If the file contains quoted strings dont forget to select a Text Quote Character i.e. single or doible quote.

If you have a file like this WRAP will automatically detect some of the fields/columns using the first line (because it contains
'mmsi').

r

~# Data Import f P |
&

Files:

Dhiwrap_data\training\clean\Hatter_barn\aisdata\Hatter Apr2009.csv Add files...
Choose existing format: [Load... ] [Save... ] [Load Iast]
Field delimiter: Startimport atrow: 2 2
Text quote character: E
Fields:

Header From file Type Format * | |Define field...
datetime 01-04-2009 04:35:14 =
17| | Clear field...

mmsi 244632000 MMSI
lengitude 10.950000 Longitude Decimal degrees

latitude 55922833 Latitude Decimal degrees

navstatus 0

rateofturn 0 ROT

cog 219 COoG

son 127 [Sale 4
[Format to dipboard] [Format from dipboard] [Dam snippet to dipboard] [ OK ] [ Cancel ]

=

Notice that IWRAP has inserted a 'type' in some of the fields above e.g. the MMSI number. WRAP has also automatically
determined the field delimiter to be semicolon and the first data row to be the second and thereby skip the header. In this case
you have to define the Time field, do this by selecting the line and click 'Define field' or just double-click on the line, the 'Field
Definition' dialog will appear.

©+ Field Definition

Header: "Time"

Field contents: | 1-4-2008 14:06:08

Field tvpe: _ v

Field Format: w

Extracted value:

[ QK l [ Cancel

Select the Date/Time field type and select the Field format:
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£+ Field Definition

Header: “Tirne"

Field contents:  [1-4-2008 14:06:08

Field bype: Date|Time w

Figld farmat: d-M-yyyy HH: ' ss| v

Extracted value: [ti apr 1 2008 14:06:05

[ 0K H Cancel ]

Notice that the 'Extracted value' now reflects the value as interpreted by IWRAP. Please check that the interpretation is correct. If
you have another time format that is not listed in the Field format, you can type it directly, see Time Format

The easiest way to input positions is to use decimal degrees, but WRAP supports a variety of different other formats as well,

see Position Format

Press ok to accept the new definition.

Another field that should be handled with care is the 'Ship Type'. In the example handled here a 'TypeOfShipAndCargo' derived

from AIS is specified, double-click on this field to display the Field Definition dialog:

+ Field Definition

Header: "TypefshipandCargo”

Field contents: |70

Field type: _ v

Field Farmat: w

Extracted value:

[ Ok l [ Cancel ]

Set 'Field type' to 'Ship Type' and set 'Field format' to 'AlS. WRAP indicates how the field will be interpreted i.e. the 'Extracted

value' will be 'General cargo ship'. WRAP supports 3 ways of specifying the ship type:

e 1. Lloyds: Uses Lloyds definition of ship types and maps them to IWRAP types.

e 2. AIS: Uses definition from Message 5: Ship static and voyage related data [TU-1371, see 'Type of ship and cargo type'

field, so e.g. 60 is a passenger ship, 80 is a tanker etc.

e 3. IWRAP: itis also possible to specify the WRAP types directly (case insensitive)

o Crude oil tanker
Gas tanker
Container ship
General cargo ship
Bulk carrier
Ro-Ro cargo ship
Passenger ship
Fast ferry
Support ship
Fishing ship
Pleasure boat
Other ship

0O 0 0 0O 0O 0O OO 0 0 O

Press ok to accept the new definition.

When all the fields have been defined, press ok again to invoke the 'Data Import Progress' dialog. Here you can limit the dataset
in time and geography and you can set the 'Missing Data Duration Threshold'. This threshold is used to determine periods of
missing data, the default is 10 minutes. WRAP keeps track of the data consistency in order to convert the derived figures in to

yearly figures.

Page 71 of 101




Importing Data

GateHouse A/S

", Data Import Progress 2]

- [~ Time boundary
i Eeagin time IUl-Ul-ZDDD 00:00 'l ¥ End time IDI-UI—ZDDD 00200 'l

- I~ Geographical boundary

W horth |55°47.035 N

W west 0107076137 E ¥ East [011°40.687 E

I south  [55°18,407 N

Copy boundary from map

—Missing Data Duration Threshold—————————— - ¥ Trips
Threshold: I 10 min 3: Minimum duration 10|min —
Mi d: =
—Error Handling lapss 0,2kn

= Minimum time below speed limit before stop: ISD i 3:
Stop if consecutive number of errors == IDisabIed 5 spe P mn

- Min distance: |250 5:
Stop if total number of errors >= IDisabIed E ul

—Progress
Total: | 0%
Current step: | 0%
Copy log to dipboard... Back... ¢ Start Import Ok |

The 'Trips' section is used to extract trips from the dataset, it is possible to uncheck this and do it later from the 'Data/Data
management/Extract trips.." menu.

When you choose 'Start import' you must specify a directory for the new dataset. You can only have one dataset per directory.
By default, WRAP does not stop when errors are encountered in the files, instead a log entry is added to the log window with the
errorneous data and the line number in the file. You can make IWRAP stop when errors occur by e.g. defining "Stop if total
number of errors >=" the maximum errors that you will tolerate.

When the dataset has been successfully imported you are ready to try and create a Density Plot
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Imported Ships and Trips

IWRAP can display extracted ship tracks/trails/trips of individual ships. If you have not extracted the trips when you imported your
data you have to extract them first, you can do it now from the 'Data/Data management/Extract trips..' menu.

4.5.2BETA 0BSEPT2014b - Licensed to pch {gatehouse) - by Gatel

5 | Data Model Actions Map View Help

¢ R ¢, 1mport Data..
~— g Density plot 4 Import Additional Data... —

Lyl Extract model L4 Export Data...
Inspect Data Time Distribution. ..

e

Emission Analysis 4

Bathymetry/Areas *

Inddents...
Show Ship,Trip List
Save Report... Import Static Ship Data. ..
Show Simulator I

The result can be accessed from:

35 | Data Model Actions Map
(&4 Datamanagement *
— L4y Density plot [ =

Lyl Extract model L4

Emission Analysis 4

Bathymetry/Areas *

Show ShipTrip List

Sawe Report...
Show Simulator

This will display a list with all the ships. lts a good idea to have look at the imported ships and check how many of the have type
and length.

When you double click one of the lines all the trail data for this ship will be shown on the map.

|
7
Fradiricia
Kulding Middoit
Kertermnide
E|
Odense
Fiter: | =]
ibe Lo g embucns
MMSI | Mame Mo Type s
886404000 HELEME H 7803530 General cargo ship
710070000 ALIAMCA SAOD LUIZ 9055113 General cargo ship
664445000 SEYCHELLES PAT... '"9365635 Qil products tanker
664444000 SEYCHELLES FRE... 9365623 Cil products tanker Fericem
664235000 SEYCHELLES PIO... 9255517 Qil products tanker
664209000 SEYCHELLES |PRI... 9251654 Cil products tanker
636091592 ELETAMKDENMARK 9234680 Qil products tanker
6536091586 HELLESPONT CHI... 9321110 Cil products tanker
636091392 MAERSK SEMARA... 9330070 General cargo ship
636091269 MAERSK SEQUL 9306550 General cargo ship "-iilW
636091186 HAMBURG STAR 9298325 Oil products tanker s v
636091147 MELIDE 9192765 Qil products tanker Riin 1
636091123 MAERSK SARNMIA 9289945 General cargo ship
636091119 URALS STAR. 9309435 Qil products tanker
636091094 HAWEK BAY 9016674 General cargo ship
636091013 CAPE BANKS 9031382 Qil products tanker =
1] | 3
o~
Extract trips... { Show trips for selected I
r

\_.-_{ . ._(JJ TOsaem) ,': i

L

If you press the 'Show trips for selected', a list with the trips for this ship will be shown, you can again double click one of the lines
to see the particular trip on the map.
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B Ship/ Trip List

= Tmﬂm-NMASABL - 9055
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Replay

In order to replay you first need to import some AIS data and create a dataset. Then you can invoke the replay option by
selecting 'Data/Replay...". This will show the replay tool.

Replay #

E
| etings... | Recordmove... |  [1207-2015 02:00:00 = I_Fi

Using this tool you can replay data directly on the map. Click on 'Settings..." to customize the appearance of the ship symbols,
colors, trails, vectors etc.

% Ship Display Settings

On the replay tool you can also select the 'Record movie..." option in order to record and save a video.
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2|

Location: Ic:"l‘temp
Filename: I
Format: IMatroska (h2a4) (*.mkv) ;I

Begin time: | 12-07-201502:00:00 = End time: |13-07-201501:59:58 =

—View

Center latitude: ID]"LZ.BGG' N [~ show model data
Center longitude: |103°53.368'E %om distance: |3,24 3:

Watermark: ITest

—Video
Framespersec: [10 =
Datalength:  [167h |sam EE
Speed: [esas,60 =
Video length:  [ah H[im = |75
Size: | 1600 = [s00 =

| Create sample snapshot image I Generate test movie |

Record movie

0%

Close |

Choose a location for your video files. If you dont put in a filename, a name will be automatically be generated for you.

Select the video format, Xvid is recommended. The IWRAP installer will by default install the Xvid codec for you, if you didn't
select that option you can always run the Xvid installer manually from the WRAP installation directory.

The replay view is by default centered on the center of your map display, using the same zoom level/distance. Use 'Show model
data' to show your legs etc. on the video.

You can either directly define the replay speed or you can simply specify the 'Video length" in which case the speed will be
automatically calculated for you.

Generating a video can be time consuming. In order to quickly test your settings before you start you can either use 'Create
sample snapshot image' or 'Generate test video' to check if everything is ok.

When ready, simply press 'Generate movie...".
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Density Plots

A density plot can be generated based on an imported dataset, select 'Data/Density plot/Create...' from the menu:

ETA 21NOV2013a - Licensed to pch (gatehouse) - by GateHouse - Expires 19 jul 2113 - [Model:

U
)
b

S[Qata] Model Actions Map View Help

Data management L | i~ Bd ~ | -

Density plot * | &y Create Traffic %nsity Plot... Ctrl+D, Ctrl+D
Extract model L4 Load...
Emission Analysis » Unload...

Coloring...

Show Simulator

Launch Google Earth...

or using the tool buttons:

Export...

G ela @G e

ke Create Traffic Density Plot... Ctrl+D, Ctrl+D
Load...
Unload...
Coloring...
Launch Google Earth...
Export...

Select the location of the dataset you want to use and specify the location of the result data. You can only have one Density plotin

each result directory.

b

% Create Traffic Density Plot Ll&]

Parameters

Density cell size: 50m

Min distance: 10 m

Max distance: 4000 m

= Max time: 900 s =

4k

= Min calculated speed: 1,0 kn

4k

= Max calculated speed:  100,0 kn

Show advanced options

Progress
Total: | | 0%
[Copy log to dipboard] [Copy list of used ships to dipboardl [Reset settings. . l [ @ Start ] [ Close

Press 'Show advanced options' to see all possible settings.
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-.% Create Traffic Density Plot

L]

ke

m =
Parameters
Density cell size: 50m + Max time: 900 s =
Min distance: 10m +| Min calculated speed: 1,0 kn =
Max distance:  4000m +| Max calculated speed:  100,0 kn =
Hide advanced options ]
Directories
Dataset: d:Vwrap_test\kasi_great_belt\imported_ship_data [:]
Result:  d:\wrap_test\kasi_great_belt\density [:]
|| Geographical boundary || Direction
North [55°53.074' N
West |011°06.432'E East |011%09.760'E
South |55°52.072'N
Copy boundary from map
[ Filter [] Time of Day Filter
Define filter... | | Save filter... Load filter... Define filter... | | Save filter... Load filter...
Progress
Total: | | 0%
[Copy log to dipboard] [Cop\yI list of used ships to dipboard] [Reset settings. . ] [ g Start ] [ Close ]

The density plot created by WRAP is a so-called traffic density plot, i.e. it divides the region into a number of cells and counts
the number of visits to each cell. A counter is maintained for each cell and increased by one every time a ship visits the cell. Ifa
ship emits more than one position report in the same cell (i.e without leaving the cell in between) the counter will only be
increased by one. The algorithm also interpolates between cells if the distance between consecutive reports is below time and
distance thresholds. In the figure below the red dots indicate position reports, as shown on this figure the counter in each cell is
only increased by one and interpolation is used between reports.

A number of parameters can be used to control the creation of a density plot:

Density cell size.

Min distance. Minimum distance between included samples.
Max distance. Maximum distance between interpolated samples, i.e. samples are included but not interpolated.

Max time. Maximum time between interpolated samples, i.e. samples are included but not interpolated.

Min calculated speed, samples with speed below this limitis not included.

Max calculated speed, samples with speed above this limit is not included.

Page 78 of 101




Density Plots GateHouse A/S

You can use the 'Geographical Boundary' to create several plots that focus on certain areas, this a great help to increase the
details.

The Direction filter can be used to only include ships moving in a certain direction. In the example below ships having a heading
between 206 and 256 degrees are included. Use the mouse to drag the yellow end-point indicators, right-click on the wheel to
set the boundaries or flip the values or use the mouse wheel to rotate the wheel.

Direction

The Direction filter can be used to only include ships moving in a certain direction. In the example below ships having a heading
between 206 and 256 degrees are included. Use the mouse to drag the yellow end-point indicators, right-click on the wheel to
set the boundaries or flip the values or use the mouse wheel to rotate the wheel.

The Data filter can be used to specify constraints on which Ships should be included in the plot, press 'Define filter...".

F N
% Data Filter (=2 [ S
lag’
Time
@ Indude () Exdude
Beqin time 01-04-2008 00:00 - End time 31-05-2008 23:59 -
Ship filter

) Indude @ Excude

MMSI IMO Mame IWRAP Type Add...
710070000 0055113 ALIAMCA SAD ... General cargo g

]

4 [ Remave...

Ship type filter

@ Indude only () Excude

Type Length Speed Draught Add...

General cargo s... ==100 ==0 ==0 =

)t

4 [ 3 Remave...

[ OK [ Cancel ]

Itis possible to include or exclude specific ships, or specify a filter for a ship type. The ship type filter can be specified for 'Any'
ship or for one or more of the IWRAP ship types. In the above example it is chosen to exclude a specific ship and include all
other ships with a speed >= 10.

It is also possible to exclude a period or only include a certain period of the dataset.

The Time of day filter can be also be used to filter the dataset.

Time of Day Filter

[Deﬁne .. l Save filter... l [Load filter... l

Press Start to create your density plot. When the creation is completed press close. If you have not already opened a model,
open or crate a new one and, zoom in on the density plot.

Page 79 of 101




GateHouse A/S

Density Plots

€+ IWRAP Mk2 Extended v3.0.0 betal0p - Licensed to Per Engberg (GateH... [= |[B[X]
Help - | & x

@@ File  Edit Tools Settings Data  Model  Actions  Map  Wiew

BOH O [or s NP B @B ~

(a)
CIRMRS

You can Load/Unload density plots from the 'Data/Density plot' menu and you can control the coloring of the plot using

'Data/Density plot/Coloring'

% Gradient Editor

Method: |l

Stop Calar Add. ..

100

o

45

0

. Remove, ..

Transparency:
g |
u

I Ok H Cancel ]

Add/Edit/Remove color stops or use the vertical slider to adjust the position of the stops, by selecting a stop in
dragging the slider. Use the horizontal slider to adjust transparency.

There are a number of display settings for the density plot that can be controlled using the 'Map View Settings":

the list and
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«* Map View Settings

T M ML KRR

2o

Labels
Legs

Show Legs Show Waypoints
Show Inddents

Show Areas Show Traffic Areas
Show Lateral Distribution

Show Histograms

Show Angle Analysis

Minimum traffic per angle: 5o 5

Draw Arrows an Angle Analysis Histogram

Show Density [ | Dynamic Coloring [ Show Legend
Density smoothing: D 0 =

. — a——

[T visualise Maximum Leg Width Show Leg Extension
Indicate Errors on Legs etc

Show Detailed Leg Info Tooltip

Show Simulated Tracks

e

)

It is possible show/hide the plot, add a legend, and it is possible to smooth the plot:

ltis possible to enable dynamic coloring, when this option is enabled the color scale only uses the cells currently in the view:

You can export the density data to a text file using the 'Data/Density plot/Export..." menu item.

It is possible to display the Trafic density plot using Google Earth, see Google Earth integration.
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Time of Day Filter

The Time of Day filter can be used to filter the dataset so that only specific hours of the day are included in the analysis.

The graph in the top of the dialog visualises the entire dataset, the time periods that will pass the filter are illustrated using green
and the rest using red color.

« 2 Time of Day Filter

IR

Timezone: [(GMT-I-UI:UU] Brussels, Copenhagen, Madrid, Paris w | Start of Week:

Entire Period: -

24

to jan 21 2010

Spedfy intervals manually

[ Set by day... ] [ Set by week... ] [I.rwert Exdude/Indude

[7] Use sun postion

Position used for sun calculation preview

Degrees below horizon: Mautical DawnDusk Latitude: | 00°00.000 N

Invert

Longitude: |000°00.000 W

Use dataset center Use model center

[ OK ] [ Cancel

——

The filter has two different modes: Manual or based on Sun position. In Manual mode you can specify the hours for each day

using 'Set by Day..."

or'Set by Week":

»

+# Day Time Range Filter M

Time range

[ Apply to week range

From (induding): |Week 53 - lg jan 2 2010 To (induding): |Week 53 -lg jan 2 2010

|| apply to menth range

From (induding): |jan-2010 To (induding): |jan-2010

Apply to entire range E\QSK Cancel

Begin: §E:00 5 End: 1300 (5

Indude [Exdude
Indude data between begin/end

Apply to date range

From {induding): 024an-2010 =~ To (induding): 31-mar-2010 -
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+# Week Time Range Filter

Fetch from week
Week: |Week 1-ma jan 4 2010 -
Week ranges
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Include/Exclude: ] o ]|
Begin: 06:00 [ 06:00 5| 06:00 5 06:00 5| 06:00 = 0800 = 0&00 =
End: 18:00 (5] 18:00 (5| 18:00 (5| 18:00 [5] 18:00 ‘5| 18:00 |5 1800 =
" [¥] apply to date range
1 From {induding): 024an-2010 ~+ To (induding): 31-mar-2010 -
1]
|| Apply to week range
From {induding): |Week 53 -1g jan 2 2010 * | To (induding): |Week 53 -lg jan 2 2010 -
|| Apply to month range
From (induding): |jan-2010 + | To (incduding): |jan-2010 =
[ SaAVE... ] [ Load... ] Apply to entire range [ oK ] [ Cancel ]
g _— L\? 1 -

The above configuration will give the following filter for the dataset used in this example (Note that Tuesday, Thursday and

Saturday have excluded the hours from 6 - 18 and the rest have them included:

Entire Period: -

24

3

to feb 11 2010

You can use the 'Invert Exclude/Include’ to easily invert all of the days in the entire dataset.

In the sun position mode the elevation of the sun is calculated at each position in the dataset. The default is to use Nautical

Dawn/Dusk, which means that the sun must be 12 degrees below the horizon.
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+ ¢ Time of Day Filter

=~

Timezone: [(GMT-I—UI:UU] Brussels, Copenhagen, Madrid, Paris

-] strtofwese

Entire Period: -

24

[7] spedify intervals manually

Set by day... Set by week... | |Invert Exclude/Indude

Use sun postion

Degrees below horizon:

|:| Invert

Mautical Dawn/Dusk -

a3

on mar 24 2010

Position used for sun calculation preview

Latitude:  56°02.349 N

Longitude: 012°39.635E

[Use daﬁsetcenter] [ Use model center ]

[ OK ] l Cancel

)

—

Note that the graph shown here uses the coordinate specified in the dialog, but when the filter is used the position will of course
be used instead. Select 'Invert' to switch between including light/dark periods.

Instead of using 'Nautical Dawn/Dusk’, you can select 'Apparent Sunrise/Sunset' or you can write a number of degrees, here we

have specified 28 degrees below the horizon.

+ ¢ Time of Day Filter

=~

Timezone: [(GMT-I—UI:UU] Brussels, Copenhagen, Madrid, Paris

———

Entire Period: -

24

[ spedfy intervals manually

Set by day... Set by week... | |Invert Exdude/Indude
Use sun postion
Degrees below haorizon: 23| -
|:| Invert

to mar 4 2010

Position used for sun calculation preview

Latitude:  56°02.349 N

Longitude: 012°39.635E

Use dataset center ] [ Use model center ]

[ OK ]’ Cancel l

Press Ok to use the filter.

—

When you are using a Time of Day filter you can see the following table in the log. The table displays the number of samples

include/excluded due to the filter for each day/hour of the week.
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Progress

ot | 0%

Day
-Sunday:
-Saturday:
-Friday:
-Thursday:

-Tuesday:
-Monday:

[ S

-Wednesday:

e

-Out of order = 0 samples
Time of day filter used!
Samples pr day pr hour ((GMT+01:00) Brussels, Copenhagen, Madrid, Paris) (included/excluc

01

3439/0
3666,0
2849/0
3128/0
3280/0
3382/0
2378/0

1-2

2369/0
311140
245940
2715/0
3052/0
3083/0
204440

2-3

237110
3279/0
2649/0
3081/0
3219/0
321870
2339/0

34

2097/157
2935/134
22507132
2746/104
2765/367
2648/282
2030/268

4-5
1727/763
2897/1172
2124/1014
2522/1059
2459/1488
2318/1472
2675/1282

Ex

m

[ e e Y,
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Extract Model Data

The extraction algorithm will extract a lateral histogram for each direction of each leg and use the histograms to determine the
lateral distributions. Furthermore the traffic volumes will be determined and the leg to leg traffic will be extracted.

You should already have imported some traffic data into a dataset, created a density plot, and entered the legs, i.e. you should
have something like shown below:

€+ IWRAP Mk2 Extended v3.0.0 betal0p - Licensed to Per Engberg ... [= |[B][X]
g File Edit  Tools  Settings Daka  Model  Actions  Map  Miew  Help — | & x

BEH vy (o s N0 B -

'v’r.'jn;'.lzl
U
v

+
Sewerp

55°51.829 M - 010°54.565 E

Ensure your model is loaded and select 'Data/Extract Model/Extract Model Data...' from the menu:

r o ' -

[Qata] Model  Actions  Map View Help
ty; Data management L |!} o m - t.@' - lﬂ -
kg Density plot 3 7

bd  Extract model * | 4 Extract Model Data... Ctrl+D, Ctrl+E

» Lead Lateral Histogrames...
Show Fitting Results...

Emission Analysis

Show Simulator I

or using the tool buttons:

ke Bxtract Model Data... Ctrl+D, Ctrl+E

Load Lateral Histograms...

Show Fitting Results...

The extract model data dialog is invoked, from here you can tailor the extraction parameters and run the extraction algorithm.
Start by selecting the dataset location you want to use and specify a result directory/location. You should select different result
directories for different datasets.
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24 Extract Model Data ‘ | % |G|

Press 'Show advanced options' to see all possible settings.

Parameters
Angle: 10 deq +| Min calculated speed:  Disabled =
Binsize:  100m +| Max calculated speed:  100,0 kn =
Max time: 900 s 3 Max distance: 4000 m =
IUse calculated geographical boundary | Show advanced options
Progress
| Total: | | 0%
Completed in 60secs -
-Checking leg errors, please wait A
-Mot connected = 2265 samples N
-Connected = 193413 samples
-Distance above maximum threshold = 183 samples
-Speed above maximum threshold = 881 samples
-Time above threshold = 1379 samples
-Calculated boundary = (56,0071, 10.6368), (55.7074, 11.3049)
-Outside boundary calculated gecgraphical= 10410 samples
-Changed decision: = 12 -
4 | [T | »
Copy log to dipboard ' Start ] [ Close ]
= == T — R |

|
I

[ |

«* Extract Model Data

_

4

Parameters
Angle: 10 deg
Bin size: 100 m

Max time: 900 s

+| Min calculated speed:  Disabled
+| Max calculated speed:  100,0 kn

%+ Max distance: 4000 m

Use calculated geographical boundary

s

Al»

-
-

[ Hide advanced options ]

Fit distributions Traffic volumes
Fit: |Detailed - Extract
Min. width {normal) 2 hins *| Smoothing: 2 hins = Convert to year
Min. width {uniform) 2 bins =
Debug [7] Time of Day Filter [7] Passage Line Angle Analysis
Filter: E] [F] Log Define filter... | | Save filter... Load filter... Configure settings...
Progress
Total: | | 0%
Completed in 60secs -
-Checking leg errors, please wait
-Mot connected = 2265 samples =
-Connected = 193413 samples i
-Distance above maximum threshold = 183 samples
-Speed above maximurn threshold = 881 samples
-Time above threshold = 1379 samples
-Calculated boundary = (56,0071, 10.6368), (55.7074, 11.3049)
-Outside boundary calculated geographical= 10410 samples
-Changed decision: = 12
-Samples used for more than one leg: = 0 samples -
Copy log to dipboard [ @ Start ] [ Close

)

The following parameters can be adjusted:

¢ Angle, the maximum difference in the direction of the ship and the Leg. The picture below shows and example where the
Leg has an angle of 80 degrees, in this example the Angle is set to 5 degrees so the ship must have a direction between
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75 and 85 degrees. ltis also possible to specify this value per Leg, see Leg Editor.
e Binsize. The size of the bins/intervals of the generated histogram.
e Max time. Maximum time between samples, i.e. if samples are separated by more than this factor a new journey is
assumed.
Min calculated speed, samples with speed below this limit is not included.
Max calculated speed, samples with speed above this limitis not included.
Max distance, i.e. if samples are separated by more than this factor a new journey is assumed.
Use calculated geographical boundary, if this option is used IWRAP will calculate a boundary and exclude samples outside
the area.

Ship Direction
e.g T3t 85 deg

——

Another parameter that affects the extraction algorithm is the Leg width, the Leg width is by default set to 10km, this means that
the algorithm will not use crossings that are further than 5km away from the Leg center. The width can be adjusted using the Leg
Editor, or you can use the 'Settings/Set Maximum Leg Width/Length...' settings. Click on the leg you want to modify, and adjust
the width/Length using the sliders or the numerical inputs.

©% IWRAP Mk2 Extended v3.0.0 betal0p - Licensed to Per Engberg (... [= |[B[X]
@ File Edit  Tools WEEEAGEN Dats  Model  Actions  Map  Wiew  Help =

D il-"| H Global Settings... n l& o _ -
: : : Depth Color Settings. .. - : :
< Drift Parameter Settings. ..

oy Traffic Volume Distribution Editar...
Traffic Volume Adjustrent...

Area Traffic Settings. ..
Set Maximurn Leq Width...

(a]

S Ee——F @ O[]

vl

Set Max Leq Width: LEG_5

J

10000 m %

= S6°2,5541 M - D10°59.285 E
Set Maximum Leg Wwidth

The 'Fit Distributions/Fit' should be set to 'Detailed' in order to do the best possible fit. If 'Detailed’ is selected WRAP will try to
use a combination of multiple uniform and normal distributions. The other options can be used in case you need to quickly
generate histograms in order to adjust the position of the legs/waypoints. You will typically start by not doing a detailed fit and
validate the leg/waypoint locations.
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Fit: distributions

Fit: |Detailed w

Mo

othing

The 'Min width (uniform)' specified that the width of a uniform distribution can not be less than the number of bin width specified.
Similarly the 'Min width (normal)' sets a constraint on the standard deviation of normal distributions. The 'Smoothing' option
enables you to apply a 'blur' filter, i.e. each frequency in the resulting histogram has a value equal to the average value of its
neighboring frequencies. It is a form of low-pass ("blurring") filter..

The Traffic Volumes' section can be used to control whether traffic volumes should be extracted or not and whether they should
be converted to yearly numbers. Normally they should be converted to yearly number, this option should only be used for
validation/inspection.

The Time of day filter can be also be used to filter the dataset.

Time of Day Filter
[Deﬁne .. l Save filter... l [Load filter... l

Press Start to perform the extraction, this may take several hours depending on the amount of data and the number of legs.

After WRAP has extracted the data the Fitting Error Overview is displayed, this overview shows the fitting results ordered by the
fitting error. In some cases it is impossible for WRAP to do a fit, in such situations you should define the distribution manually.

% Fitting Error Overview

Errar=0,0960479

[ 0.0960479 :

0.0627611 LEG_3 Sout
0.0808243 LEG_4 Sout
0.0575818 LEG_4 Mot
0.0300393 LEG_S Sout
0.0297352 LEG_3 Mot
L | ¥ | [-4306m

The following shows the result of the extraction on the model view.
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It is also possible to use the Passage Line Angle analysis to validate that the Legs are positioned correctly.

It is also possible to use the 'Passage Line Angle' analysis to validate that the Legs are positioned correctly.

€+ IWRAP Mk2 Extended v3.0.0 betal0p - Licensed to Per Engberg ... [= |[B][X]
g File Edit  Tools  Settings Daka  Model  Actions  Map  Miew  Help — | & x

BeE vy oyl oy D B @
wll

GateHouse A/S

. 55°55.621 M - 011°2.0617 E

r |
% Passage Line Angle Extraction &lﬂj

Bin size: Same as extract |5
Max angle from leg: 20 deg =
Mumber of angle bins: 1 =

4k

Mumber of passage lines pr leg: 3

[ OK J[ Cancel l

Passage Line Angle Analysis

[ Configure settings... ]

This analysis divides a passage line in to a number of bins and analysis the ships crossing angle. The result is a plot where a
line is drawn from the center of the bin, the direction of the line is mean of the angles and the length is relative to the number of
ships. The lines of the plot should follow the direction of the Leg.

The following parameters can be specified:

4 |
% Passage Line Angle Extraction &lﬂj

Bin size: Same as extract (%
Max angle from leg: 20 deg =
Mumber of angle bins: 1 =
Mumber of passage lines pr leq: 3 =

[ OK J[ Cancel ]

The parameter 'Number of angle bins' is used to divide the 180 degrees that each bin spans (or in this cas 20+20=40), into a
number of bins, the result is that more than one line will be drawn from each bin.

Here is an example of a plot generated with the above parameters:
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At the tip of each line, an arc is drawn illustrating the standard deviation of the angles of that particular bin.
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Importing Incident Data

This step is used to import historical incident data, select 'Data/Data management/Incidents...' from the menu:

T L T

e ey A s e

enprr e e paen s

Data management

L
kg Density plot
kg Extract model

Emission Analysis

Show Simulator

3

3

3

the 'Incident List' is displayed:

:[Qata]ModeI Actions Map View Help

%4 Import Data...
Impert Additional Data.
Export Data...

Inspect Data Time Distribution...

Incidents... %

Import Static Ship Data.

Incident List

(=]

Caollision (0

)

[ From |25-01-2012 [£] [ To |26-01-2012

Grounding ()

Mach. Failure () Fire /Explosion {0)

D Type
W

[ Add incidents from file |

L7 e —

L

[7] other (o) Tatal (0)
[ Filter by model region ] [ Remave region filker ]
Search:

‘ Date ID

o

press the 'Add incidents from file' tool button in order to import incidents, the 'Incident Import' dialog is shown:

Page 92 of 101




Importing Incident Data GateHouse A/S

«* Incident Import - M

Incident store: | C:fUsers/pchiiwrap_incdents.ind| E

Files:

[ Addfles.. |

[Add directory contents.. ]

l Remave file... ]

[ Clear... ]

Choose existing format:

Figld delimiter: Start import at row: 1
Text quote character:

Fields:

Header From file Type Format Define field...
Clear field...

4|k

lFormat to dipboardl [Format from dipboardl [Daiﬁ snippet to dipboard] l Start Import l [ Ok

Press 'Add files...' or 'Add directory contents...' to add one or more files to be imported.

«* Incident Import & M
Incident store:  C:/Users/pchiiwrap_incidents.inc E]
Files:

Dihiwrap_data‘\finland\incidents.csv [ Add files... ]

[Add directory contents.. ]
l Remave file... ]
l Clear... ]

Choose existing format:

Field delimiter: Startimport at row: 2 =

Text quote character:

Fields:

Header From file Type Format * | |Define field...
Casualty Date 01-12-2012 Date d-M-yyyy
North Atlantic Senickies

Location

Port

Pert Country

Causel Machinery dam... Incident Type [,
g

Cause 2

L |

Cause 3
Loss Type

-

[Format to dipboard] [Format from dipboard] [DEE snippet to dipboard] [ Start Import ] [ Ok

If you have a CSV file with a header IWRAP will automatically try to detect some of the fields/columns.
If the file contains quoted strings dont forget to select a Text Quote Character i.e. single or doible quote.

Notice that IWRAP has inserted a 'type' in some of the fields above e.g. the MMSI number. WRAP has also automatically
determined the field delimiter to be semicolon and the first data row to be the second and thereby skip the header.
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It is important to define 'Incident type', 'Date’ or 'Date/Time’, 'Latitude’ and 'Longitude’ fields. Furthermore a 'Case ID' field can be
imported in order to uniquely pinpoint each incident.

In order to define a field select the line, e.g. the 'Cause 1' column and click 'Define field' or just double-click on the line, the 'Field
Definition' dialog will appear.

2+ Field Definition [ 9 fe]

Header: Cause 1

Field contents: -y damage//failure {e.q. lost rudder, fouled propellor)

Field type: Incident Type -

Field format: I - J

Extracted value: |Machinery Failure

e

Select the 'Field type', in this case 'Incident type'. Notice that the 'Extracted value' now reflects the value as interpreted by
IWRAP. Please check that the interpretation is correct. If the 'Incident type' contains 'colli' as part of the contents it is interpreted
as a collision, i.e. is does not matter if the field cotains other characters as well. It is also not case sensitive, so upper and lower
case characters can be mixed.

Contains Result
colli Collision
fire Fire/Explosion

explosion Fire/Explosion
machinery Machinery Failure
ground  Grounding

When you specify e.g. the Date and the if the format that is used is not listed in the Field format, you can type it directly, see Time
Format.

The easiest way to input positions is to use decimal degrees, but WRAP supports a variety of different other formats as well,
see Position Format.

When all the fields have been defined, press 'Start Import', if the import succeeds the number of imported incidents is show:
% TWRAP Mk2 e

'0' Imported 12 incidents. Skipped 0 duplicates.

The resulting imported incidents are here after show in the 'Incident List'.
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Incident List I @
Lag”
[ From |1301-2012 B [ To |01-12-2012
Collision (2) Grounding (1)
Mach. Failure (7) Fire /Explosion (1)
[ other (0) Total (11)
' l Filter by model region ] [ Remove region filter ]
I.T"._ﬁ Search:
L i =
D Type Date D
Machinery ... 2012-04-18T0Q:...
L Machinery ... 2012-04-30T00:...
Machinery ... 2012-10-15T00Q:...
fl Machinery ... 2012-10-25T00:...

Machinery ... 2012-12-01T00Q:...
Machinery ... 2012-12-01T0Q:...
Machinery ... 2012-12-01T0Q:...
? Grounding  2012-01-19T00:...
¥ Fire/Explosi... 2012-06-15T00:...
¢ Collision 2012-01-13T00C:...
¢ Collision 2012-01-13T00C:...

Click on a incident in the list in order to find it on the map or select the icon on the map in order to select in the list (the pointer
tool must be selected).

Use the check boxes e.g. 'Collision’ in order to specify which incidents should be shown on the map and in the list. The From/To
fields can be used to filter the incidents according to time.

If you have defined a model you can use 'Filter by model region' in order to only show the incidents that are 'inside' the model
area.

Incidents can be create manually by selecting the 'Create incident' tool button:

[ Type
]
Create incident u

The Incident edtitor is invoked:
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o Incident @Iéj

™
L5
Case ID:
Original type:
Time: 01-01-2000 00:00 [+

Position format: |DD®MM.mmm'H -

Latitude:  00°00.000'N
Longitude:  000°00.000' W

Ships:

Link: [:]

Description:

[ OK ] l Cancel

)

The Incident edtitor can of course also be used to edit and/or enrich imported Incidents.
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Export Data

The export data feature enables you to export a dataset to CSV format. This can be used for validation or exchange of data. The
Data file will contains the dynamic data and the Ship file will contains static information about the ship. If you specify an empty
Data file only the ship information will be exported.

£ Data Export

Drataset
Location: |C:,I'iwra|:|_I:Iata,l'great_belt,l'all_data | [:]
Drestination
Ciata File: |C:,I'iwra|:|_I:Iata,l'great_belt,l'all_data.csv | [:]
Ship File: |C:,l'iwrap_data,l'great_belt,l'all_data_ship.csv | [:]
Options
Field defimiter: [ add header
Progress
| o
Skark ] [ Close ]
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Calculating Emissions

Note: The current implementation, version 1.0, of the emission calculation algorithm is quite basic. The planis to implement a
more advanced version in the next major IWRAP release.

An Emission calculation can be performed based on an imported dataset, select 'Data/Emission Analysis/Create...' from the
menu:

Data | Model Actions Map View Help

|tH Data management : s .i!b Q L

kg Density plot

-
by Bxtract model 3
Pl
Emission Analysis L4 Perform Analysis... L\\S
Show Simulator Al L
Load...
Unlead...
Celering...

Select the location of the dataset you want to use and specify the location of the result data. You can only have one Emission
Analysis in each result directory.

F |
«* Emission Analysis m
Parameters
Density cell size: 2500 m = Max time: 900 5 % Max speed: 50,0 kn =
Min distance: 10m 2 Min calculated speed:  1,0kn =! [[] Central latitude: | gg=00.000" N
Max distance: 4000 m % Max calculated speed:  100,0 kn = [ store Cell Data
Show advanced options
Progress
Total: | | 0%
[Copy log to dipboard] [Copy list of used ships to dipboard] [Reset settings. . ] [ g Start ] [ Close

Press 'Show advanced options' to see all possible settings.
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=

- - - .
= Emissicn Analysis

Parameters
Density cell size: 2500 m El Max time:
Min distance: 10m

Max distance: 4000 m

El Min calculated speed:

[2] Max caloulated speed:  100,0kn  [%] [7] Store Cell Data

=

900 5 EI Max speed: 50,0 kn El

1,0kn [2] [C] Central latitude: | go=00.000" N

ide advanced options
Directories
Dataset: d:Ywrap_test\kasi_great_beltmparted_ship_data [:]
Result:  d:Vjwrap_testikasi_great_belt\emission [:]
Geographical boundary Direction

[7] North |56°06.671' N

[V] west [01002.351'E |

[V] East [011°54.180'E |

[V] South |55°32,962' N |

|Cl:||:n,r boundary from mapl

Filter Time of Day Filter

|Deﬁne ﬁlter...l | Save filter... | | Load filter... |Deﬁne ﬁlter...l | Save filter... | | Load filter... |
Progress

Total: | | 0%

|copy log to dlipboard| |Copy list of used ships to dipboard|

Resetsettings...| | start || Close

A number of parameters can be used to control the creation of a the analysis, the parameters are mostly identical to the Density
Plot. A "Max Speed" parameter is used here to filter away reports with too high speed values. The "Store cell data" is used for

development of the new more advanced algorithm and should normally not be checked.

Press Start to create your Emission Analysis. When the creation is completed, a dialog with the aggregated results is shown and
a density plot is displayed on the map. If you have not already opened a model, open or crate a new one and, zoom in on the

density plot.

8 TWERAR W e A .ONI T J057 L0 - Licenased 10 P Erghesy GH) - by GateMosss - Lapsses 29 tap 2031 - [Modsia] = @ 2

RBEW 0o [Bh 7 H I aji

el |y | soaig | veeiy | e | parscend

Tond LA 11 WRET 14805F [E

You can Load/Unload Emission data from the 'Data/Emission Analysis' menu and you can control the coloring of the plot using

'Data/Emission Analysis/Coloring', similar to the Traffic Density Plot.
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Time Format

These expressions may be used for the date part of the format string:

Expression Output

d the day as number without a leading zero (1 to 31)

dd the day as number with a leading zero (01 to 31)

ddd the abbreviated localized day name (e.g. 'Mon' to 'Sun').
dddd the long localized day name (e.g. 'Monday' to 'Sunday').

M the month as number without a leading zero (1-12)

MM the month as number with a leading zero (01-12)

MMM the abbreviated localized month name (e.g. 'Jan’ to 'Dec').
MMMM the long localized month name (e.g. 'January' to 'December’).
vy the year as two digit number (00-99)

yyyy the year as four digit number

Note: Day and month names must be given in the user's local language. It is only possible to use the English names if the user's

language is English.

These expressions may be used for the time part of the format string:

Expression

h

hh

H

HH

m

mm

s

ss

z

zzz

AP orA
apora

Output
the hour without a leading zero (0 to 23 or 1 to 12 if AM/PM display)
the hour with a leading zero (00 to 23 or 01 to 12 if AM/PM display)
the hour without a leading zero (0 to 23, even with AM/PM display)
the hour with a leading zero (00 to 23, even with AM/PM display)
the minute without a leading zero (0 to 59)
the minute with a leading zero (00 to 59)
the second without a leading zero (0 to 59)
the second with a leading zero (00 to 59)
the milliseconds without leading zeroes (0 to 999)
the milliseconds with leading zeroes (000 to 999)
interpret as an AM/PM time. AP must be either "AM" or "PM".
Interpret as an AM/PM time. ap must be either "am" or "pm".

All other input characters will be treated as text. Any sequence of characters that are enclosed in singlequotes will also be
treated as text and not be used as an expression.

For any field that is not represented in the format the following defaults are used:

For example:

Field Default value
Year 1900
Month 1 (January)
Day 1
Hour O
Minute 0O
Second 0

The 1 January 1998 00:01:02 represented by M1d1y9800:01:02 can be parsed using 'M'M'd'd"y'yyhh:mm:ss
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Position Format

The following is a list of examples of different position formats supported by WRAP. The hemisphere can be given as either
N/S/WIE or +/- and can be anywhere in the value string (except for 'Decimal degrees' and 'Dm,H' formats).

IWRAP currently only supports WGS84.

If possible 'Decimal degrees' should be used.

Format Value Result
Decimal degrees 58.65375 58.65375
Dm,H 5839.225N 58.65375

DDMMSSss W116°14'28.86 -116.24135
DDMMSSss 116°14'28.86"W -116.24135
DDMMSSss -116 14 28.86 -116.24135
DDMMSSss -1161428.86 INVALID

DDd -116.24135 -116.24135
DD.d 116.24135°W  -116.24135
DD.d W116.24135° -116.24135
Dm,H 00910.660,E  9.17767

DDMM.mmm 00910.660'E  9.17767
DDMMmmm 009°10.660'E 9.17767

For e.g. DDMMmmm does not care if there is a ° charachter or not as a long as there is a separation, so "009 10 660 E" is the
same as "009° 10.660'E" .

If the value has lower or higher precision than e.g. DDMMSSss it is possible to use e.g. DDMMSSs or DDMMSSsss, similar for
DDMMmmm and DDMM.mmm.

The format string is the same for latitude and longitude, i.e. you should NOT write e.g. DDDMMSSss for longitude, always use
DDMMSSss.
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