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~—Practices to perform risk assessment
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-plane motion of a ship maneuvering

Quasi-linear modular hydrodynamic model
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-plane motion of a ship maneuvering

Ay « Applied forces:
,, — Rudder Action

Ny //' 7\\ — Hull Resistance
> =+ — Propeller Thrust
s | — Bank effect
— Squat effect
) — Wind
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* Duration: 3 min
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Ship maneuvering

e Duration: 3 min o
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— Rudder = 45° Port
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~Ship Domain as a tool for monitoring the risk
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——Maneuvering pattern in a waterway
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» The way how the navigators handle ships along the Sl

analyzed waterway is called a maneuvering pattern,
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* The maneuvering pattern can be obtained based on
recorded, historic traffic through a waterway by
utilizing Case Based Reasoning (CBR) method,

» To define the maneuvering pattern the following
parameters can be analyzed:

— Ship type
— Main dimensions

— Distance of the beginning of the maneuver related to
the obstacle

— Position across the waterway
— Course over ground
— Speed
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~Maneuvering pattern in a waterway

Case Based Reasoning (CBR):

» Method of using previously experienced problems to find a solution for solving
similar problems (Nagaiah, 2011).

» Method of using solutions of old cases to provide context for understanding or
assessing a situation (Kolodner, 1993)

» For Maneuvering Pattern: how the performing maneuver of an observed vessel
relates to the pattern of the historic traffic of the similar vessels in the same
waterway

CBR requires:
» Adatabase of solved problems (AIS and meteorological data).

» The indices to retrieve resembling cases from the database (Location, Type, Length,
etc.); the more indices, the more similar the retrieved cases are.

A pattern matching algorithm to detect the maneuvering pattern of the resembled cases

AGAIAH, M. D. (2011) Agent-based CBR for decision support system. International Journal of Scientific & Engineering Research, 2.
LI I ODNER, J. (1993) Case-Based Reasoning, Morgan Kaufmann Publishers.
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aneuvering pattern in a waterway
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* One of the elements of the
maneuvering pattern is the
location at which navigators
started to turn their ships in
order to follow the waterway.

s © Lifkennevirasto fupa nro 1803/1024/2010

Lk
enne
vira

s O TURUN AMMATTIKORKEAKOULU
TURKU UNIVERSITY OF APPLIED SCIENCES

Visualized COG in module of 360

* One of the elements of the
maneuvering pattern is the
location at which navigators
started to turn their ships in
order to follow the waterway.

Related Action Point

e That location for a given bend o

can be obtained through the
analysis of the changes of the
course over ground of a

vessel.
Source: Mazaheri et al. (2012) A decision support tool for VTS centers to
LI I k detect grounding candidates
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—Maneuvering pattern in a waterwa

» Histograms of the starting points can be
converted into continuous cumulative
density functions (CDF)

» Thus each bend gets its own indicator
showing continuously to a ship approaching
a bend, a percentage of ships that already
made a turn in front of this bend.
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—Maneuvering pattern in a waterway

Percentile of similar ships that have started to turn by now
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Source: Mazaheri et al. (2014), “Assessing
Grounding Frequency Using Ship Traffic and AT ORGANIZATIONALFACTOAS
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Affecting parameters:

- Ship draught and size in relation to the available space.

- The need for reduction of ship speed under certain circumstances, e.g. in the
presence of two-way traffic.

- Width of the waterway, especially when two-way traffic is allowed.

- Number of turns and the magnitude of course alteration.

LI I k Source: Mazaheri et al. (2014), “Assessing Grounding Frequency Using Ship Traffic and Waterway Complexity”
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- —Waterway Complexity Index as a tool
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