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Postgraduate Certificate in Marine Navigation and Nautical Technology

Marine Navigation Simulation and Modeling

Acoustic Doppler Current Profiler (ADCP)

Related terms: velocity measurement, beam pattern. An instrument that uses the Doppler shift of sound
waves to measure water current velocity at various depths. In simulation, ADCP data calibrates
hydrodynamic models. Practical use includes validating tidal predictions; challenges involve signal
attenuation in turbid waters and beam alignment errors.

Acoustic Positioning System (APS)

Related terms: underwater navigation, long baseline. A system that determines the position of submerged
objects using acoustic transponders. Simulators model signal travel time and multipath effects to train
operators. Example: positioning autonomous underwater vehicles; difficulties include acoustic noise and
variable sound speed profiles.

Admiralty Chart

Related terms: nautical chart, hydrographic survey. Official British charts providing detailed coastline, depth,
and navigational information. In modeling, chart data feeds GIS layers for route planning. Practical
application: creating realistic virtual environments; challenge: keeping digital charts up-to-date with
revisions.

Aeronautical Navigation (A-Nav)

Related terms: air-sea coordination, integrated navigation. The discipline of navigating aircraft, increasingly
integrated with maritime routes for carrier operations. Simulators include cross-domain scenarios. Example:
joint exercises with naval aviation; challenge is synchronizing differing navigation standards and sensor
suites.

Algorithmic Routing

Related terms: optimal path, Dijkstra’s algorithm. Computational methods that determine the most efficient
vessel route based on constraints such as fuel, time, and safety. Simulated routing engines test algorithm
performance under varying weather models. Practical use: decision support for fleet management;
challenges include real-time data integration and handling stochastic sea states.

Anti-Collision Rules (COLREGS)

Related terms: Rule 5, Rule 13. International regulations governing vessel behavior to prevent collisions.
Simulation modules enforce COLREG compliance, providing feedback on maneuvering errors. Example:
training bridge officers in close-quarters maneuvering; challenge is replicating human decision-making
under stress.

Artificial Horizon
Related terms: attitude indicator, gyrocompass. A display that shows vessel roll and pitch relative to a level
horizon. In virtual bridge simulators, the artificial horizon visualizes ship motion from hydrodynamic models.
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Practical use: training for heavy weather navigation; challenge is ensuring realistic motion cues without
motion platforms.

Astronomical Navigation

Related terms: sextant, celestial bodies. Traditional method of determining position using observations of
stars, sun, and planets. Simulators include a night sky module for practicing sight reductions. Example:
backup navigation when GPS fails; challenge is modeling atmospheric refraction and time-keeping errors.

Automatic Identification System (AIS)

Related terms: VHF data link, ship tracking. A transponder system that broadcasts vessel identity, position,
course, and speed. Simulation environments generate AIS traffic to test collision avoidance algorithms.
Practical application: monitoring traffic in congested ports; challenges include spoofing, data overload, and
signal loss in fjords.

Autopilot

Related terms: heading control, PID controller. An electronic system that maintains a set course or track
automatically. Simulators model autopilot dynamics, including response lag and actuator limits. Example:
long-haul voyages; challenge is tuning parameters for varying sea states and ensuring safe handover to
manual control.

Bathymetric Survey

Related terms: multibeam sonar, depth sounding. The process of measuring seafloor topography.
Bathymetric datasets populate 3-D seabed models for navigation simulation. Practical use: route planning
through shallow channels; challenge is processing large datasets and handling datum inconsistencies.

Beamforming

Related terms: array processing, sonar. Technique that steers and shapes acoustic beams using phased array
transducers. In simulation, beamforming algorithms predict detection zones for mine countermeasure
systems. Example: side-scan sonar operation; challenge is computational load for real-time modeling.

Berth Allocation

Related terms: port planning, quay management. The assignment of vessels to specific dock positions.
Simulators model berth scheduling under varying arrival patterns. Practical application: optimizing port
throughput; challenge is accommodating unpredictable weather delays and vessel size constraints.

Berth Draft

Related terms: maximum permissible draft, tidal window. The deepest water level a berth can accommodate.
Simulation scenarios test vessel compliance with draft limits during tidal cycles. Example: scheduling a
super-tanker; challenge is integrating accurate tide predictions.

Binary Navigation Model

Related terms: Markov chain, decision tree. A simplified representation where a vessel can be in one of two
states (e.g., safe or at risk). Used for risk assessment in Monte Carlo simulations. Practical use: estimating
collision probability; challenge is capturing complex maneuvering dynamics in a binary framework.
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Bridge Resource Management (BRM)

Related terms: crew coordination, situational awareness. Training methodology focusing on effective use of
all bridge personnel and equipment. Simulators embed BRM scenarios to assess communication and
decision making. Example: multi-crew bridge exercises; challenge is replicating interpersonal dynamics in a
virtual environment.

Buoyancy Control

Related terms: ballast management, trim. Adjusting a vessel's displacement to achieve desired draft and
stability. Simulation modules calculate ballast tank operations and resulting changes in metacentric height.
Practical use: managing cargo loading; challenge is modeling transient stability during ballast transfer.

Buoyancy Simulator

Related terms: hydrostatic model, trim calculator. Software that predicts vessel draft, trim, and stability
under varying load conditions. Integrated with cargo planning tools for training. Example: loading a
container ship; challenge is accounting for cargo shift and liquid sloshing.

CADCAM for Ship Design

Related terms: solid modeling, naval architecture. Computer-aided design and manufacturing processes
used to create hull forms. In navigation simulation, CAD models feed geometric data for hydrodynamic
analysis. Practical use: rapid prototyping of new hull shapes; challenge is ensuring mesh quality for CFD.

Calibrated Radar

Related terms: range accuracy, bearing error. Radar system that has been adjusted to correct systematic
measurement errors. Simulators include calibration routines to teach operators error correction. Example:
aligning radar with GPS reference; challenge is compensating for platform motion and sea clutter.

Carbon Capture Vessel

Related terms: green shipping, emissions reduction. A ship equipped to capture CO, from exhaust gases.
Simulation assesses impact on fuel consumption and stability. Practical application: evaluating feasibility of
retrofits; challenge is modeling additional weight distribution and power demand.

Chart Datum

Related terms: Mean Lower Low Water, reference level. The vertical datum from which depths are measured
on nautical charts. Simulation engines convert between chart datum and dynamic water levels. Example:
calculating under-keel clearance; challenge is handling regional datum variations.

Chartplotter

Related terms: ECDIS, electronic navigation. An electronic device that displays vessel position on a digital
chart. In training simulators, chartplotters are emulated with real-time data feeds. Practical use: route
monitoring; challenge is ensuring data integrity and preventing user complacency.

Coastal Current Model

Related terms: tidal constituent, ROMS. Numerical representation of near-shore water flow patterns.
Simulators ingest model outputs to predict drift and fuel consumption. Example: planning a coastal cargo
run; challenge is assimilating high-resolution observations.
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Collision Avoidance System (CAS)

Related terms: TCAS, ARPA. Automated technology that alerts crew to potential collisions and suggests
maneuvers. Virtual CAS modules generate alerts based on simulated traffic. Practical application: training
bridge officers in rapid response; challenge is avoiding false alarms due to sensor noise.

Computational Fluid Dynamics (CFD)

Related terms: Navier-Stokes, turbulence model. Numerical techniques that solve fluid flow equations
around ship hulls. CFD results feed resistance and propulsion models in navigation simulators. Example:
evaluating hull performance at various speeds; challenge is high computational cost for time-dependent
simulations.

Course Over Ground (COG)

Related terms: track, true heading. The actual path a vessel follows relative to Earth’s surface, combining
heading and drift. Simulators compute COG from vessel dynamics and environmental forces. Practical use:
verifying navigation accuracy; challenge is distinguishing COG from compass heading in high-current areas.

Course Plotting

Related terms: dead reckoning, waypoint. The process of drawing a intended vessel route on a chart.
Simulation exercises require students to plot courses considering currents and winds. Example: plotting a
passage through a strait; challenge is accounting for cumulative navigational errors.

Crew Resource Management (CRM)

Related terms: human factors, teamwork. A broader term encompassing both bridge and engine room
coordination. Simulators embed CRM scenarios to assess cross-department communication. Practical
application: emergency drills; challenge is replicating realistic stress levels.

Cross-Track Error (XTE)

Related terms: deviation, navigation tolerance. The lateral distance between a vessel's actual position and
the intended track. Simulators display XTE to train corrective steering. Example: maintaining a channel
centerline; challenge is minimizing XTE while accounting for vessel inertia.

Dead Reckoning (DR)

Related terms: position fixing, cumulative error. Estimating current position by projecting from a known
point using speed and heading. Simulation models DR drift due to sensor inaccuracies and environmental
forces. Practical use: navigation when satellite signals are unavailable; challenge is error growth over time.

Depth Sounder

Related terms: single-beam echo sounder, echo intensity. Device that measures water depth beneath a
vessel using acoustic pulses. In virtual bridge simulations, depth sounder displays are linked to bathymetric
databases. Example: monitoring shallow water passages; challenge is interpreting spurious echoes in rough
seas.

Deformation Analysis
Related terms: structural integrity, finite element. Assessment of hull flexibility under load and wave action.
Simulation tools predict hull stress distribution for extreme weather scenarios. Practical application: verifying
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compliance with classification societies; challenge is integrating structural models with hydrodynamic forces.

Digital Twin

Related terms: real-time replication, loT. A virtual replica of a physical vessel that updates with live sensor
data. Digital twins enable predictive navigation and fuel optimization. Example: real-time route adjustment
based on weather forecasts; challenge is data latency and model fidelity.

Dynamic Positioning (DP) System

Related terms: thruster control, reference frame. Automated system that maintains vessel position and
heading using propellers and thrusters. Simulators model DP algorithms, sensor suite, and environmental
disturbances. Practical use: offshore drilling support; challenge is handling sudden gusts and thruster
failures.

Echo Sounding

Related terms: sonar, depth profiling. Technique of measuring seafloor depth by emitting acoustic pulses
and timing the return. Simulation environments generate echo-sounder returns based on digital
bathymetry. Example: visualizing seabed features during training; challenge is simulating realistic noise and
multipath effects.

Electronically Controlled Pitch Propeller (ECPP)

Related terms: variable pitch, propulsion efficiency. Propeller whose blade angle can be adjusted while
rotating, allowing rapid thrust changes. Simulators model pitch dynamics and fuel consumption. Practical
application: maneuvering in confined ports; challenge is integrating control logic with ship handling models.

Emergency Steering Gear (ESG)

Related terms: redundant helm, backup system. Secondary steering mechanism activated when primary
system fails. Simulation drills include ESG activation and failure modes. Example: steering loss during a
storm; challenge is realistic hydraulic pressure modeling.

Environmental Impact Assessment (EIA)

Related terms: emissions modeling, marine protected area. Process of evaluating potential ecological effects
of ship operations. Navigation simulators incorporate emission calculators to assess route alternatives.
Practical use: planning low-impact voyages; challenge is quantifying cumulative effects across multiple
vessels.

Eulerian-Lagrangian Model

Related terms: particle tracking, dispersion. Hybrid numerical approach where fluid flow is solved on a fixed
grid (Eulerian) while contaminants are tracked as particles (Lagrangian). Used in spill response simulations.
Example: predicting oil plume spread from a tanker accident; challenge is coupling with high-resolution
currents.

Exact Positioning

Related terms: RTK GPS, centimeter accuracy. Technique that provides sub-meter location using corrections
from a reference station. Simulators allow practice of precise maneuvers such as docking. Practical
application: offshore platform berthing; challenge is signal obstruction and latency.
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Fathometer

Related terms: depth gauge, echo sounder. Historical term for a depth-measuring device using sonar.
Modern simulators may include a historic instrument mode for heritage training. Example: comparing
traditional and modern depth readings; challenge is replicating legacy display characteristics.

Ferry Loading Simulation

Related terms: vehicle distribution, stability analysis. Software that predicts vessel trim and heel based on
vehicle and passenger placement. Integrated into navigation training for roll-on/roll-off ships. Practical use:
ensuring safe loading plans; challenge is modeling dynamic passenger movement.

Finite Element Method (FEM)

Related terms: structural analysis, mesh discretization. Numerical technique for solving complex structural
problems. In ship design, FEM evaluates hull stress under load. Simulation platforms link FEM results to
motion models. Example: assessing fatigue life of a hull; challenge is large model sizes and convergence.

Focal Plane Array (FPA)

Related terms: infrared sensor, imaging sonar. A detector array that captures spatially resolved images, used
in forward-looking infrared (FLIR) systems. Simulators render realistic thermal scenes for night navigation
training. Practical use: detecting icebergs in low visibility; challenge is calibrating sensor characteristics.

Force Balance Model

Related terms: hydrodynamic forces, propulsion. Mathematical representation that balances external forces
(wind, wave, current) with propulsion and steering forces. Core of ship motion simulators. Example:
predicting drift in a gale; challenge is accurate coefficient identification.

Forecast Bias Correction

Related terms: model error, statistical adjustment. Technique that adjusts numerical weather or current
forecasts based on systematic errors. Navigation simulation incorporates bias-corrected forecasts for route
optimization. Practical use: improving ETA accuracy; challenge is maintaining up-to-date bias tables.

Froude Number

Related terms: scale testing, similarity. Dimensionless parameter representing the ratio of inertial to
gravitational forces. Used to scale model test results to full-size vessels. Simulation tools apply Froude
scaling for resistance prediction. Example: extrapolating tank test data; challenge is handling viscous effects
that do not scale.

Fuel Consumption Model

Related terms: specific fuel consumption, voyage cost. Algorithm that estimates fuel burn based on speed,
load, and environmental conditions. Integrated with route planning simulators to evaluate cost-effective
speeds. Practical application: emissions reporting; challenge is capturing engine performance variations.

Geodetic Datum

Related terms: WGS-84, reference ellipsoid. The coordinate framework used to define latitude and
longitude. Navigation simulators convert between local chart datums and global geodetic systems. Example:
aligning GPS with chart coordinates; challenge is handling datum shifts across regions.
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Global Navigation Satellite System (GNSS)

Related terms: GPS, GLONASS, Galileo. Constellation of satellites providing worldwide positioning.
Simulators model GNSS signal loss, multipath, and ionospheric delay. Practical use: high-precision
navigation; challenge is simulating realistic outages and spoofing threats.

Gyrocompass

Related terms: true north, inertial reference. Non-magnetic compass that finds true north using Earth's
rotation. Simulators display gyrocompass output, including drift and alignment procedures. Example:
maintaining heading in high-latitude regions; challenge is modeling warm-up time and mechanical wear.

Harmonic Tidal Analysis

Related terms: tidal constituents, OTIS. Decomposition of tidal signals into sinusoidal components.
Navigation models use harmonic constituents to predict water levels. Practical application: planning arrival
windows for shallow ports; challenge is updating constituents for long-term sea-level rise.

Hydrographic Survey

Related terms: multibeam, side-scan sonar. Systematic measurement of water depth and seabed features.
Survey data populate digital terrain models used in navigation simulators. Example: charting a new offshore
wind farm area; challenge is processing high-density point clouds.

Hydrodynamic Coefficients

Related terms: added mass, damping. Parameters that describe resistance, lift, and inertia of a vessel moving
through water. Simulators use these coefficients to predict motion response. Practical use: calibrating ship
handling models; challenge is obtaining accurate values for unconventional hull forms.

Hydrostatic Calculator

Related terms: stability software, trim table. Tool that computes buoyancy, draft, trim, and stability for given
loading conditions. Integrated with cargo planning modules in training environments. Example: verifying
compliance with IMO stability rules; challenge is handling liquid cargo slosh.

Integrated Bridge System (IBS)

Related terms: ECDIS, autopilot, radar. Centralized suite that combines navigation sensors, display units, and
control interfaces. Simulators replicate IBS layouts for realistic bridge ergonomics. Practical use: crew
familiarization; challenge is ensuring interoperability of virtual devices.

International Maritime Organization (IMO)

Related terms: SOLAS, MARPOL. United Nations agency responsible for safety, security, and environmental
performance of shipping. Navigation curricula reference IMO conventions; simulators embed regulatory
checks. Example: compliance reminders during route planning; challenge is staying current with evolving
regulations.

Inertial Navigation System (INS)

Related terms: gyroscope, accelerometer. Self-contained device that calculates position by integrating
motion sensors. Simulators model INS drift and alignment procedures. Practical application: submarine
navigation where GNSS is unavailable; challenge is error accumulation over long periods.
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Jibing

Related terms: downwind turn, sail handling. The maneuver of turning a vessel's stern through the wind,
causing the sails to shift to the opposite side. In simulation, jibing is used to teach handling of sail-driven
vessels. Example: executing a downwind turn in a racing scenario; challenge is modeling sail forces
accurately.

Keelson

Related terms: structural reinforcement, longitudinal strength. Central longitudinal member of a ship’s hull
that provides stiffness. Structural simulators assess keelson stress under wave loading. Practical use:
verifying compliance with classification requirements; challenge is integrating with overall hull finite element
model.

Kinematic GPS

Related terms: velocity output, carrier phase. GPS mode that provides velocity vectors derived from carrier
phase measurements, offering higher accuracy than standard Doppler solutions. Simulators use kinematic
GPS data for precise maneuvering drills. Example: docking in restricted waterways; challenge is handling
signal interruptions.

Laguerre Stability Method

Related terms: control theory, pole placement. Mathematical technique for designing stable control systems
using Laguerre functions. Applied to autopilot and DP controller design in navigation simulators. Practical
use: improving response speed; challenge is selecting appropriate order for real-time implementation.

Latitudinal Drift

Related terms: current induced displacement, cross-track error. The north-south movement of a vessel
caused by currents or wind. Simulation models compute drift to teach correction techniques. Example:
maintaining a parallel track along a coastline; challenge is predicting drift magnitude in variable currents.

Linear Predictive Model

Related terms: ARIMA, time series. Statistical approach that forecasts future values based on linear
combinations of past observations. Used for short-term weather and current predictions in navigation
planning tools. Practical application: selecting optimal departure time; challenge is handling non-linear
phenomena like storm surges.

Load Line

Related terms: Plimsoll mark, freeboard. Mark on a ship’s hull indicating the maximum permissible draft
under various conditions. Simulators display load line status during cargo loading exercises. Example:
ensuring compliance before departure; challenge is adjusting for temperature and salinity variations.

Logbook Automation

Related terms: electronic log, data logging. Digital system that records voyage data automatically from
sensors. In training, simulated logbooks reinforce proper documentation practices. Practical use: regulatory
reporting; challenge is ensuring data integrity and cybersecurity.

Longitudinal Stability
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Related terms: pitch, metacentric height. Resistance of a vessel to tilting forward or aft. Simulators calculate
longitudinal stability during acceleration, braking, and wave encounters. Example: assessing trim change
when loading forward cargo; challenge is modeling dynamic fluid-structure interaction.

Low-Frequency Radar

Related terms: coastal surveillance, target detection. Radar operating at long wavelengths, capable of
detecting small objects in sea clutter. Navigation simulators integrate low-frequency radar for anti-piracy
training. Practical use: monitoring near-shore traffic; challenge is interpreting ambiguous returns.

Machinery Control Room (MCR)

Related terms: engine monitoring, propulsion control. Central area where engine and auxiliary systems are
supervised. Simulators replicate MCR panels for training engineers on fault diagnosis. Example: handling a
power loss during a storm; challenge is realistic fault injection.

Magnetic Declination

Related terms: variation, compass error. Angle between magnetic north and true north at a given location.
Simulators adjust compass displays based on geographic declination. Practical application: correcting
heading in navigation; challenge is updating declination maps as they change over time.

Marine Autonomous Surface Ship (MASS)

Related terms: unmanned vessel, remote operation. Fully autonomous ship capable of navigating without
crew. Simulation platforms test MASS decision algorithms under diverse scenarios. Example: autonomous
cargo delivery across the Atlantic; challenge is ensuring compliance with COLREGs and handling unexpected
obstacles.

Marine Radar Cross Section (RCS)

Related terms: target signature, stealth. Measure of how much radar energy a vessel reflects. Simulators
model RCS to evaluate detectability of different hull shapes. Practical use: designing low-observable ships;
challenge is accounting for sea state influence on RCS.

Maritime Domain Awareness (MDA)

Related terms: situational awareness, maritime security. Comprehensive understanding of maritime activities
and threats. Simulation exercises incorporate MDA dashboards combining AlS, radar, and intelligence feeds.
Example: coordinating a multi-agency response to a piracy incident; challenge is fusing heterogeneous data
in real time.

Mass Loading

Related terms: displacement, ballast. Addition of weight to a vessel, affecting draft and stability. Simulators
allow users to experiment with different mass distributions. Practical application: adjusting trim for fuel
efficiency; challenge is predicting dynamic stability during cargo shift.

Matlab/Simulink Co-simulation

Related terms: model integration, real-time interface. Technique of linking Simulink control models with
external ship motion simulators. Enables testing of autopilot algorithms under realistic dynamics. Example:
validating a new DP controller; challenge is synchronizing time steps and data exchange.
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Maximum Sustainable Speed (MSS)

Related terms: fuel efficiency, hull speed. The highest speed a vessel can maintain without exceeding fuel
consumption limits. Simulators compute MSS based on hull resistance curves and engine performance.
Practical use: planning fuel-optimal voyages; challenge is accounting for variable sea states.

Mean Sea Level (MSL)

Related terms: reference height, tide gauge. Average height of the sea surface used as a baseline for
elevation measurements. Navigation models convert MSL to local tide predictions. Example: determining
bridge clearance; challenge is adjusting for long-term sea-level rise.

Metacentric Height (GM)

Related terms: initial stability, righting arm. Distance between the center of gravity and metacenter,
indicating ship stability. Simulators calculate GM for various loading conditions. Practical application:
verifying compliance with IMO stability criteria; challenge is measuring accurate weight distribution.

Mid-Ocean Rescue Simulation

Related terms: distress signaling, SAR coordination. Scenario-based training for rescuing vessels far from
shore. Includes modeling of rescue vessel speed, fuel, and communication delays. Example: coordinating a
helicopter evacuation; challenge is realistic weather and sea state impacts.

Mixed-Layer Ocean Model

Related terms: thermocline, vertical stratification. Numerical model representing the upper ocean layer
where temperature and salinity are relatively uniform. Used to predict surface currents affecting navigation.
Practical use: planning routes through coastal upwelling zones; challenge is coupling with atmospheric
models.

Momentum Equation Solver

Related terms: Navier-Stokes, CFD. Core component of hydrodynamic simulations that resolves forces on a
vessel. Integrated into ship maneuvering simulators to generate realistic motion. Example: simulating a turn
in heavy seas; challenge is ensuring numerical stability for high-speed maneuvers.

Monte Carlo Risk Assessment

Related terms: probabilistic analysis, stochastic simulation. Method that runs many random scenarios to
estimate probability of adverse outcomes. Applied to collision risk and fuel consumption variability. Practical
application: evaluating safety margins for a new route; challenge is selecting appropriate probability
distributions.

Multibeam Echo Sounder (MBES)

Related terms: swath coverage, bathymetry. Sonar system that emits multiple beams to map seafloor across
a wide area. Simulation datasets derived from MBES surveys provide high-resolution terrain for virtual
navigation. Example: planning a passage through a reef; challenge is processing large data volumes.

Navigation Hazard Database
Related terms: obstacle layer, GIS. Repository of known dangers such as wrecks, rocks, and restricted zones.
Simulators query the database to generate realistic encounter scenarios. Practical use: training for
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emergency avoidance; challenge is keeping the database current and regionally consistent.

Navigation Plotting Software

Related terms: digital chart, waypoint manager. Application that enables users to create and edit routes on
electronic charts. Integrated into bridge simulators for hands-on practice. Example: plotting a multi-leg
voyage; challenge is ensuring interoperability with various chart formats.

Navigation System Redundancy

Related terms: dual GNSS, backup radar. Design principle that provides multiple independent navigation
sources to increase reliability. Simulators can disable primary systems to test crew response. Practical
application: maintaining safe navigation after a system failure; challenge is managing crew workload with
reduced sensor suite.

Near-Real-Time Weather Integration

Related terms: METAR, forecast blending. Process of feeding live meteorological data into navigation
simulators for dynamic route planning. Example: adjusting speed based on updated wind forecasts;
challenge is handling data latency and ensuring smooth model transitions.

Nominal Speed

Related terms: design speed, service speed. The speed at which a vessel is expected to operate under typical
conditions. Simulators use nominal speed as a baseline for performance curves. Practical use: benchmarking
fuel consumption; challenge is reconciling nominal speed with actual operating environments.

Non-Linear Maneuvering Model (NLMM)

Related terms: MMG, hydrodynamic coefficients. Advanced ship handling model that captures non-linear
effects such as hull-wake interaction and propeller thrust variations. Used in high-fidelity bridge simulators.
Example: executing a hard turn at high speed; challenge is calibrating model parameters from sea trials.

Ocean Current Forecast System (OCFS)

Related terms: Hindcast, data assimilation. Numerical system that predicts ocean currents for a forecast
horizon. Navigation planning tools ingest OCFS outputs to estimate drift. Practical application: optimizing
arrival windows; challenge is limited spatial resolution in coastal zones.

On-Board Integrated Navigation System (ONS)

Related terms: IBS, situational display. Consolidated hardware and software suite that provides navigation,
communication, and decision-support functions. Simulators replicate ONS interfaces for crew
familiarization. Example: using the ONS to monitor AlS traffic while plotting a route; challenge is simulating
realistic system latency and failures.

Operational Simulation and Training (OST)

Related terms: crew training, scenario library. Structured program that uses full-mission simulators to
develop operational competence. Includes performance metrics and debriefing tools. Practical use:
certification of bridge officers; challenge is designing scenarios that reflect emerging threats.

Optimal Control Theory
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Related terms: Lagrangian, Pontryagin’s principle. Mathematical framework for determining control inputs
that minimize or maximize a performance index. Applied to autopilot and DP controller design. Example:
minimizing fuel consumption while meeting arrival time; challenge is solving complex non-linear
optimization problems in real time.

Orbital Maneuvering

Related terms: space-based navigation, satellite rendezvous. Though primarily aerospace, concepts are
adapted for autonomous surface vessels that use orbital-type path planning for obstacle avoidance.
Simulators test algorithms that generate smooth, curvature-continuous paths. Practical use: autonomous
harbor entry; challenge is ensuring compliance with maritime traffic rules.

Over-Speed Alarm

Related terms: speed limit, safety monitor. Alert generated when vessel speed exceeds a predefined
threshold, often near hazards. Simulators trigger alarms to train crew response. Example: reducing speed
when approaching a narrow channel; challenge is setting appropriate thresholds for different vessel types.

Parallax Error

Related terms: visual distortion, instrument alignment. Apparent displacement of an object due to observer
viewpoint, affecting readings from analog instruments. Simulators can demonstrate parallax in bridge
equipment displays. Practical use: training on proper sighting techniques; challenge is replicating subtle
visual cues.

Passive Acoustic Monitoring (PAM)

Related terms: underwater listening, marine mammal detection. Use of hydrophones to detect acoustic
signatures without emitting sound. Simulators incorporate PAM data to assess environmental impact of ship
noise. Example: evaluating compliance with marine protected area regulations; challenge is modeling
ambient ocean noise variability.

Passenger Ship Evacuation Model

Related terms: lifeboat capacity, muster drill. Computational tool that predicts evacuation times based on
ship layout and passenger distribution. Integrated with safety training simulators. Practical application:
verifying compliance with SOLAS evacuation standards; challenge is modeling human behavior under panic.

Perceptual Cue Integration

Related terms: multisensory fusion, cognitive load. Process by which crew combine visual, auditory, and
tactile information to form situational awareness. Simulators assess cue integration through
task-performance metrics. Example: detecting a small vessel using radar and visual observation; challenge is
measuring cognitive overload.

Petroleum Transport Simulation

Related terms: tanker loading, inert gas system. Scenario focused on the safe navigation and cargo handling
of oil tankers. Includes modeling of inert gas generation and fire suppression. Practical use: training for
hazardous cargo voyages; challenge is replicating emergency response under realistic fire dynamics.

Physical Model Test Basin
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Related terms: scale model, towing tank. Facility where reduced-scale ship models are tested for resistance
and maneuverability. Data from basin tests calibrate computational models used in navigation simulation.
Example: validating a new hull form; challenge is ensuring similarity criteria (Froude, Reynolds) are met.

Planetary Navigation

Related terms: celestial navigation, ephemeris. Use of planetary positions for long-distance navigation,
historically used by mariners before modern instruments. Simulators include ephemeris tables for
educational purposes. Practical use: backup navigation; challenge is accounting for planetary motion
accuracy.

Plimsoll Mark

Related terms: load line, freeboard. Visual indicator on a ship’s hull showing the maximum safe loading
depth. Simulators display Plimsoll status during cargo loading exercises. Example: checking compliance
before departure; challenge is adjusting for temperature and salinity corrections.

Polynya Detection

Related terms: open water, sea ice melt. Identification of ice-free regions within sea ice, important for Arctic
navigation. Simulation platforms incorporate polynya forecasts to plan icebreaker routes. Practical use: safe
passage through polar regions; challenge is rapid changes in ice conditions.

Port State Control (PSC) Simulation

Related terms: inspection, compliance audit. Training module that replicates PSC inspections of vessels for
safety and environmental standards. Includes document checks and onboard surveys. Example: preparing
crew for upcoming inspections; challenge is accurately representing inspection criteria.

Power Management System (PMS)

Related terms: energy distribution, load shedding. System that allocates electrical power among ship
subsystems. Simulators model PMS response to faults and demand spikes. Practical application: maintaining
critical navigation equipment during a generator outage; challenge is realistic load-forecast algorithms.

Predictive Voyage Planning (PVP)

Related terms: dynamic routing, decision support. Process that uses forecasted weather, currents, and traffic
to generate optimal routes. Navigation simulators evaluate PVP algorithms against actual voyage outcomes.
Example: selecting a fuel-saving route; challenge is integrating heterogeneous forecast sources.

Propeller Slip

Related terms: effective pitch, thrust coefficient. Difference between theoretical and actual propeller
advance per revolution. Simulators calculate slip to estimate propulsion efficiency under varying load
conditions. Practical use: diagnosing performance loss; challenge is modeling slip variation with cavitation
and hull interactions.

Propulsion Power Curve

Related terms: shaft power, fuel consumption. Graph showing relationship between vessel speed and
required propulsion power. Used in simulation to predict engine load and fuel use. Example: selecting
engine rating for a new ship design; challenge is accounting for hull fouling over time.
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Radar Reflectivity

Related terms: surface roughness, dielectric constant. Measure of how much radar energy is reflected by an
object. Simulators model reflectivity for different ship materials and sea states. Practical application:
assessing detectability of stealth ships; challenge is incorporating variable sea clutter.

Range Safety System
Related terms: emergency stop, kill switch. Mechanism that can remotely disable a vessel's propulsion in
hazardous situations. Simulators include range safety triggers for autonomous ships.
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