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Certificate in Maritime Data Analytics

Introduction to Maritime Data Analytics

ABM (Automated Ballast Management) — related terms: ballast water, IMO, Regulation 5.1. An integrated
system that monitors, controls, and records ballast operations to ensure compliance with environmental
standards. Example: a vessel using sensors to adjust ballast tanks in real time. Practical application: reduces
risk of invasive species transfer and improves fuel efficiency. Challenge: high upfront cost and need for crew
training.

ACR (Automated Cargo Reporting) — related terms: cargo manifest, e-documentation, port authority.
Provides real-time electronic transmission of cargo details from ship to shore. Example: a container ship
automatically uploads load plans to the terminal. Practical use: speeds up berth allocation and customs
clearance. Challenge: data interoperability among different port systems.

ADF (Acoustic Doppler Flowmeter) — related terms: current profiling, hydrography, vessel speed. Measures
water velocity using acoustic signals, essential for accurate current data in navigation models. Example:
installing an ADF on a research vessel to map coastal currents. Practical application: enhances route
optimization algorithms. Challenge: sensitivity to bubbles and marine life.

Al (Artificial Intelligence) — related terms: machine learning, neural networks, predictive analytics. Enables
computers to mimic human decision-making for pattern detection in maritime datasets. Example: Al models
predicting equipment failure from sensor streams. Practical use: proactive maintenance scheduling.
Challenge: requires large labeled datasets and explainability.

AIS (Automatic Identification System) — related terms: VMS, ship tracking, maritime safety. Transmits vessel
identity, position, speed, and course via VHF radio. Example: shore stations aggregating AlS data to monitor
traffic in the Strait of Malacca. Practical application: collision avoidance and congestion analysis. Challenge:
signal loss in high-latitudes and intentional spoofing.

ALOS (Advanced Land Observing Satellite) — related terms: remote sensing, SAR, satellite imagery. Japanese
satellite providing high-resolution radar images useful for coastline monitoring. Example: detecting
shoreline erosion near a port. Practical use: updating nautical charts with near-real-time data. Challenge:
processing large SAR datasets and cloud-free validation.

ANOVA (Analysis of Variance) — related terms: statistical testing, regression, hypothesis testing. Determines
whether differences among group means are statistically significant. Example: comparing fuel consumption
across three ship classes. Practical application: selecting optimal hull design. Challenge: assumes normal
distribution and homoscedasticity.

API (Application Programming Interface) — related terms: web services, data integration, middleware. Set of
protocols allowing software components to communicate. Example: an API that delivers live AIS feeds to a
fleet management dashboard. Practical use: seamless data flow between ship sensors and shore analytics
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platforms. Challenge: version control and security.

ARPA (Automatic Radar Plotting Aids) — related terms: radar, collision avoidance, ECDIS. Processes radar
returns to automatically track targets and calculate CPA (Closest Point of Approach). Example: ARPA alerts
crew when another vessel is on a collision course. Practical application: enhances situational awareness in
dense traffic. Challenge: clutter in heavy rain and reliance on accurate radar calibration.

ASME (American Society of Mechanical Engineers) — related terms: standards, marine engineering, class
societies. Publishes technical standards for marine propulsion and safety equipment. Example: ASME code
governing boiler pressure vessels on ships. Practical use: ensures uniform compliance across shipyards.
Challenge: keeping standards up-to-date with emerging technologies.

ATA (Average Turnaround Time) — related terms: port performance, berth productivity, KPIs. Metric
measuring the average duration from vessel arrival to departure. Example: a terminal targeting a 24-hour
ATA for container ships. Practical application: benchmarking operational efficiency. Challenge: variability due
to weather, labor strikes, and cargo type.

ATON (Aid to Navigation) — related terms: lighthouse, buoy, maritime chart. Physical or electronic markers
that assist vessels in safe navigation. Example: a virtual ATON displayed on an ECDIS for a submerged rock.
Practical use: supports route planning algorithms. Challenge: maintaining accuracy of electronic ATONs in
dynamic waters.

AVISO (Altimetry Validation and Inter-Satellite Operations) — related terms: satellite altimetry, sea-level rise,
global positioning. ESA program providing calibrated sea-surface height data. Example: using AVISO data to
model ocean currents for fuel-saving routes. Practical application: long-term climate monitoring and
short-term routing. Challenge: integrating multi-mission datasets with differing resolutions.

BDM (Ballast Data Management) — related terms: BWM, compliance reporting, environmental monitoring.
Centralized repository for ballast water treatment records. Example: a ship’s BDM system automatically
generates IMO-required reports. Practical use: simplifies audit processes. Challenge: ensuring data integrity
across multiple onboard sensors.

BER (Bunker Exchange Rate) — related terms: fuel pricing, maritime economics, spot market. Rate at which
bunkers are swapped between suppliers and ship operators. Example: negotiating a favorable BER for
low-sulfur diesel. Practical application: cost control in voyage budgeting. Challenge: price volatility and
regulatory compliance.

BIMO (Bunker Inventory Management Optimization) — related terms: fuel consumption, logistics, predictive
analytics. Uses data models to forecast bunker needs and minimize excess inventory. Example: a liner
service employing BIMO to align bunkering stops with optimal fuel prices. Practical use: reduces carrying
costs. Challenge: accurate demand forecasting amidst route changes.

BLU (Baseline Utilization) — related terms: capacity planning, fleet management, operational efficiency.
Metric indicating the proportion of a vessel's cargo capacity that is regularly used. Example: a bulk carrier
with a 75% BLU. Practical application: informs decisions on new ship orders. Challenge: seasonal demand
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fluctuations.

CAD (Computer-Aided Design) — related terms: hull modeling, simulation, naval architecture. Software tools
for creating detailed ship designs. Example: using CAD to evaluate hull form resistance. Practical use:
reduces physical prototyping time. Challenge: integrating CAD data with CFD (Computational Fluid
Dynamics) tools.

CAM (Computer-Aided Manufacturing) — related terms: CNC machining, production, shipyard automation.
Converts CAD models into manufacturing instructions for components. Example: CNC cutting of steel plates
for hull sections. Practical application: improves build accuracy and speed. Challenge: synchronizing supply
chain logistics with CAM output.

CAP (Corrective Action Plan) — related terms: audit findings, regulatory compliance, risk management.
Structured plan to address identified deficiencies. Example: a port authority issuing a CAP after a safety
inspection. Practical use: ensures systematic remediation. Challenge: tracking progress and verifying
effectiveness.

CAR (Carbon Accounting Report) — related terms: ESG, emissions inventory, maritime sustainability.
Document summarizing a vessel's greenhouse-gas emissions. Example: a shipping company producing a
CAR for each fleet segment. Practical application: supports carbon credit trading. Challenge: data collection
consistency across vessels.

CCS (Carbon Capture and Storage) — related terms: decarbonization, green shipping, offshore infrastructure.
Technologies that capture CO, from ship exhaust and store it offshore. Example: pilot project installing CCS
units on a LNG carrier. Practical use: reduces ship-borne emissions. Challenge: high energy penalty and
regulatory uncertainty.

CDR (Cargo Damage Report) — related terms: insurance claim, logistics, freight forwarder. Formal
documentation of cargo loss or damage during transport. Example: a CDR filed after a container is
water-logged. Practical application: triggers liability processes. Challenge: timely and accurate data capture.

CEU (Continuing Education Units) — related terms: professional development, certification, maritime training.
Credits earned by completing courses. Example: a crew member obtaining CEUs for a data-analytics
workshop. Practical use: maintains competency standards. Challenge: aligning CEU content with evolving
industry needs.

CFD (Computational Fluid Dynamics) — related terms: hull resistance, simulation, naval architecture.
Numerical analysis of fluid flow around ship structures. Example: CFD simulation predicting wave resistance
for a new ferry. Practical application: optimizes hull shape for fuel savings. Challenge: requires
high-performance computing and validation against sea trials.

CHP (Combined Heat and Power) — related terms: energy recovery, shipboard power, efficiency. System that
simultaneously generates electricity and useful heat from a single fuel source. Example: a cruise ship using
CHP to supply hotel loads. Practical use: improves overall energy efficiency. Challenge: integration with
existing power distribution networks.
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Cl (Confidence Interval) — related terms: statistical inference, error margin, hypothesis testing. Range within
which a population parameter is expected to lie with a given probability. Example: a 95 % Cl for average fuel
consumption per nautical mile. Practical application: informs risk-adjusted decision making. Challenge:
requires sufficient sample size.

CLV (Customer Lifetime Value) — related terms: market segmentation, revenue forecasting, maritime
logistics. Predicted net profit attributed to a customer over the duration of the relationship. Example:
calculating CLV for a major oil company contracting fuel deliveries. Practical use: prioritizes sales efforts.
Challenge: accurate churn prediction in volatile markets.

CM (Condition Monitoring) — related terms: predictive maintenance, vibration analysis, sensor data.
Continuous observation of equipment health to detect early signs of failure. Example: CM of main engine
bearings using accelerometers. Practical application: reduces unplanned downtime. Challenge: data
overload and false-positive alerts.

CMS (Content Management System) — related terms: data portal, knowledge base, maritime documentation.
Platform for organizing and delivering digital content. Example: a CMS hosting vessel performance
dashboards. Practical use: centralizes information access for stakeholders. Challenge: ensuring data security
and version control.

CO,e (Carbon Dioxide Equivalent) — related terms: greenhouse gases, emissions accounting, climate impact.
Metric that expresses the global warming potential of various gases relative to CO,. Example: reporting
5,000t CO,e for a voyage. Practical application: supports regulatory reporting (e.g., IMO 2023). Challenge:
measuring non-CO, gases accurately.

COG (Cost of Goods) — related terms: freight economics, price modeling, supply chain. Total cost incurred to
deliver cargo, including fuel, port fees, and handling. Example: calculating COG for a bulk carrier on a
South-America route. Practical use: price negotiation with charterers. Challenge: fluctuating fuel prices and
exchange rates.

COP (Coefficient of Performance) — related terms: refrigeration, energy efficiency, HVAC. Ratio of cooling
output to electrical input. Example: a refrigeration system on a reefer ship with COP = 3.5. Practical
application: optimizing energy consumption. Challenge: performance drops in extreme ambient
temperatures.

CR (Crew Resource) — related terms: manpower planning, human factors, training. Allocation and
management of crew members across a fleet. Example: a CR matrix ensuring compliance with STCW
manning requirements. Practical use: balances skill mix and operational demand. Challenge: limited
qualified personnel and regulatory constraints.

CRS (Customer Relationship Management System) — related terms: sales pipeline, data integration, maritime
services. Software for managing interactions with customers and prospects. Example: a CRS tracking
charterer inquiries for bulk shipments. Practical application: improves service responsiveness. Challenge:
data silos between commercial and technical departments.
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CSM (Customer Success Management) — related terms: onboarding, retention, value realization. Role
focused on ensuring customers achieve intended outcomes. Example: CSM guiding a shipowner through
implementation of a new analytics platform. Practical use: drives renewals and upsells. Challenge: aligning
success metrics with financial KPIs.

CTD (Conductivity, Temperature, Depth) — related terms: oceanography, water column, sensor suite.
Instrument measuring seawater properties used to derive salinity and density. Example: CTD casts from a
research vessel to calibrate acoustic models. Practical application: improves accuracy of navigation forecasts.
Challenge: sensor fouling and maintenance.

CTM (Container Tracking Module) — related terms: supply chain visibility, loT, terminal operations. Software
component that aggregates container position data from multiple sources. Example: a CTM displaying
real-time location of each TEU on a vessel. Practical use: enhances logistics planning. Challenge: data
latency and interoperability with legacy systems.

CU (Current Utilization) — related terms: fleet performance, capacity factor, operational efficiency. Ratio of
actual cargo moved to the vessel’'s maximum capacity over a period. Example: a fleet achieving 82 % CU
during peak season. Practical application: informs fleet sizing decisions. Challenge: demand volatility and
berth constraints.

CV (Coefficient of Variation) — related terms: statistical dispersion, performance variability, reliability.
Standard deviation divided by the mean, expressed as a percentage. Example: a CV of 5% for fuel
consumption across voyages indicates low variability. Practical use: identifies outlier vessels. Challenge:
requires consistent data collection methods.

DAl (Data Acquisition Interface) — related terms: sensor hub, protocol conversion, telemetry. Hardware or
software layer that aggregates raw sensor signals for processing. Example: a DAl converting NMEA 0183
vessel data to MQTT streams. Practical application: centralizes data ingestion for analytics pipelines.
Challenge: handling heterogeneous data formats.

DBMS (Database Management System) — related terms: SQL, data warehousing, maritime analytics platform.
Software that stores, retrieves, and manages data. Example: a DBMS hosting historical voyage data for trend
analysis. Practical use: enables complex queries across multiple datasets. Challenge: scaling to
petabyte-level maritime big data.

DC (Data Center) — related terms: cloud computing, infrastructure, latency. Facility housing servers and
storage for processing maritime datasets. Example: a coastal DC co-located with a port authority for
low-latency AlS feeds. Practical application: supports real-time decision tools. Challenge: energy
consumption and disaster resilience.

DCS (Distributed Control System) — related terms: automation, process control, shipboard systems.
Networked controllers that manage equipment such as pumps and valves. Example: DCS regulating ballast
water treatment cycles. Practical use: improves operational safety. Challenge: cybersecurity vulnerabilities.

DDI (Digital Data Interchange) — related terms: EDI, standardization, supply chain integration. Electronic
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exchange of structured business documents. Example: a DDI protocol transmitting cargo manifests between
ship and terminal. Practical application: reduces manual entry errors. Challenge: aligning data schemas
across partners.

DEM (Digital Elevation Model) — related terms: bathymetry, GIS, charting. Gridded representation of seabed
topography. Example: a DEM derived from multibeam surveys for a coastal navigation area. Practical use:
feeds route planning algorithms. Challenge: maintaining up-to-date resolution in dynamic sediment zones.

DER (Distributed Energy Resources) — related terms: renewable integration, microgrid, shipboard power.
Small-scale generation assets such as solar panels or fuel cells. Example: a ferry equipped with DER to
supplement diesel generators. Practical application: reduces emissions and fuel consumption. Challenge:
managing variability and storage.

DFS (Depth-First Search) — related terms: graph algorithms, pathfinding, network analysis. Traversal method
that explores as far as possible along each branch before backtracking. Example: using DFS to identify all
possible routes through a port’s channel network. Practical use: discovers alternate pathways during
congestion. Challenge: may not find the shortest route without additional heuristics.

DHF (Dynamic Hull Form) — related terms: adaptive design, hydrostatics, performance optimization. Hull
geometry that can be altered in service (e.g., retractable bulbous bow). Example: a vessel adjusting its hull
shape to reduce resistance at different speeds. Practical application: improves fuel efficiency across varied
operating profiles. Challenge: structural complexity and control logic.

DI (Data Integration) — related terms: ETL, data lake, interoperability. Process of combining data from
disparate sources into a unified view. Example: integrating AlS, weather, and fuel logs into a single analytics
dashboard. Practical use: enables holistic performance monitoring. Challenge: reconciling differing
time-stamps and units.

DICOM (Digital Imaging and Communications in Medicine) — related terms: maritime health, standard
protocol, telemedicine. Though originally for medical imaging, adapted for sharing high-resolution sonar
imagery. Example: transmitting side-scan sonar files using DICOM standards to a shore-based analyst.
Practical application: ensures consistent image metadata. Challenge: adapting schema for non-clinical data.

DL (Deep Learning) — related terms: neural networks, feature extraction, image recognition. Subset of
machine learning using multiple layered networks to model complex patterns. Example: a DL model
classifying ship types from satellite images. Practical use: automates vessel identification for traffic analysis.
Challenge: requires extensive labeled datasets and high compute power.

DM (Decision Matrix) — related terms: multi-criteria analysis, risk assessment, scoring. Tabular tool that
evaluates alternatives against weighted criteria. Example: a DM comparing three fuel suppliers based on
cost, availability, and emissions. Practical application: supports transparent procurement decisions.
Challenge: subjective weighting can bias outcomes.

DNV (Det Norske Veritas) — related terms: classification society, standards, marine certification. International
organization providing technical standards and risk management services. Example: DNV classifying a new

Read online: https://learnuni.com/glossaries/4483454/introduction-to- LearnUNI - 27 Jun 2026
maritime-data-analytics



LearnlUINI GLOSSARY

LEARNING SHOULD BE FREE

LNG carrier under its "Energy Efficient” rules. Practical use: assures compliance and market acceptance.
Challenge: keeping up with rapid regulatory changes.

DOA (Dead-On-Arrival) — related terms: cargo loss, insurance, supply chain disruption. Situation where
cargo is received damaged or missing. Example: a container declared DOA after a storm-induced shift.
Practical application: triggers claims processes. Challenge: timely detection and accurate documentation.

DR (Data Rate) — related terms: bandwidth, telemetry, communication link. Amount of data transmitted per
unit time. Example: a satellite link offering 10 Mbps DR for AIS aggregation. Practical use: determines
feasibility of real-time analytics. Challenge: variable atmospheric conditions affect consistency.

DRM (Digital Rights Management) — related terms: data security, access control, intellectual property.
Technologies that restrict usage of digital content. Example: DRM applied to proprietary route-optimization
algorithms. Practical application: protects commercial assets. Challenge: balancing security with usability for
partners.

DS (Data Scientist) — related terms: analytics, modeling, maritime domain expertise. Professional skilled in
extracting insights from complex datasets. Example: a DS developing a predictive model for port
congestion. Practical use: drives data-driven operational improvements. Challenge: bridging gap between
technical modeling and maritime operational realities.

DSL (Domain-Specific Language) — related terms: scripting, custom queries, analytics platform. Tailored
language for expressing queries in a particular field. Example: a DSL for defining vessel performance KPls
within a maritime Bl tool. Practical application: simplifies complex analytical tasks for non-technical users.
Challenge: maintaining language consistency as platform evolves.

DT (Decision Tree) — related terms: classification, interpretability, machine learning. Tree-structured model
that splits data based on feature thresholds. Example: a DT predicting whether a voyage will exceed budget
based on weather and speed. Practical use: provides clear decision rules for operators. Challenge: prone to
overfitting without pruning.

DTW (Dynamic Time Warping) — related terms: sequence alignment, pattern matching, sensor data.
Algorithm that measures similarity between two temporal sequences that may vary in speed. Example: DTW
aligning engine temperature curves from different voyages. Practical application: detects anomalous
behavior despite differing operating conditions. Challenge: computational intensity for large datasets.

DW (Data Warehouse) — related terms: ETL, historical analysis, OLAP. Central repository storing integrated
data from multiple sources for reporting and analysis. Example: a maritime DW containing years of AlS, fuel,
and maintenance records. Practical use: enables trend analysis and benchmarking. Challenge: ensuring data
freshness for near-real-time decisions.

DX (Digital Transformation) — related terms: automation, innovation, maritime ecosystem. Strategic shift
towards digital technologies to improve operational efficiency. Example: a shipping line implementing a
cloud-based voyage optimization platform. Practical application: reduces fuel consumption and improves
customer visibility. Challenge: cultural resistance and legacy system integration.
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ECA (Emission Control Area) — related terms: IMO, regulation, low-sulfur fuel. Designated sea zones where
stricter emission standards apply. Example: North Sea ECA requiring <0.10 % sulfur fuel. Practical use: drives
adoption of scrubbers or alternative fuels. Challenge: compliance monitoring and fuel availability.

ECM (Enterprise Content Management) — related terms: document control, knowledge base, compliance.
System for capturing, storing, and retrieving corporate documents. Example: ECM storing all vessel
certificates and inspection reports. Practical application: simplifies audit preparation. Challenge: metadata
consistency across departments.

EDI (Electronic Data Interchange) — related terms: B2B communication, standard formats, maritime trade.
Structured electronic exchange of business documents such as bills of lading. Example: EDI 210 transaction
for freight invoices. Practical use: accelerates order processing. Challenge: mapping between different
partner standards.

EEG (Electro-Encephalography) — related terms: crew health monitoring, biometrics, fatigue detection.
Technique measuring brain electrical activity. Example: EEG headbands used on long-haul crews to assess
alertness. Practical application: informs crew rotation schedules. Challenge: intrusiveness and data privacy
concerns.

EFAS (External Factors Analysis Summary) — related terms: SWOT, strategic planning, market forces.
Structured assessment of external opportunities and threats. Example: EFAS identifying rising demand for
green logistics as an opportunity. Practical use: guides long-term fleet investment. Challenge: rapidly
changing regulatory landscape.

EIA (Environmental Impact Assessment) — related terms: sustainability, regulatory compliance, marine
ecosystems. Systematic study of potential environmental effects of a project. Example: EIA for constructing a
new offshore wind terminal. Practical application: informs mitigation measures. Challenge: data collection in
remote marine areas.

EIR (Equipment Inspection Report) — related terms: certification, maintenance, compliance audit. Document
detailing condition and conformity of ship equipment. Example: an EIR for a vessel's fire-suppression
system. Practical use: provides evidence for flag state compliance. Challenge: ensuring thoroughness under
time pressure.

ELM (Extreme Learning Machine) — related terms: single-layer feedforward network, fast training, Al.
Learning algorithm that randomly assigns hidden layer weights and analytically determines output weights.
Example: ELM used for rapid fuel-consumption prediction. Practical application: real-time decision support.
Challenge: sensitivity to random weight initialization.

EMD (Empirical Mode Decomposition) — related terms: signal processing, non-linear analysis, time series.
Technique that decomposes a signal into intrinsic mode functions. Example: EMD applied to vibration data
to isolate bearing fault components. Practical use: enhances fault diagnosis accuracy. Challenge: mode
mixing and computational load.

EMS (Energy Management System) — related terms: monitoring, optimization, shipboard power. Integrated
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platform that tracks energy consumption and suggests efficiency measures. Example: EMS recommending
reduced auxiliary load during low-speed cruising. Practical application: supports IMO Energy Efficiency
Index (EEl) compliance. Challenge: integrating heterogeneous sensor data.

ENI (Engine Noise Index) — related terms: acoustic monitoring, vibration, environmental compliance. Metric
quantifying engine acoustic emissions. Example: ENI measurement for a diesel engine to meet port noise
restrictions. Practical use: informs muffler design. Challenge: variability due to load changes.

EOS (End-of-Season) — related terms: cargo planning, capacity release, market cycle. Period marking the
conclusion of a shipping season, often leading to capacity adjustments. Example: EOS for the North Atlantic
grain trade. Practical application: guides charter rate negotiations. Challenge: forecasting demand spikes
around EOS.

EPA (Environmental Protection Agency) — related terms: regulations, emissions standards, U.S. maritime law.
Agency that sets and enforces environmental standards, including marine diesel emissions. Example: EPA
Tier 3 standards for new vessels operating in U.S. waters. Practical use: drives adoption of low-sulfur fuels.
Challenge: varying international enforcement.

ERP (Enterprise Resource Planning) — related terms: integrated software, business processes, maritime
logistics. Suite of applications managing finance, procurement, crew, and operations. Example: ERP module
handling bunker procurement and invoicing. Practical application: streamlines cross-functional workflows.
Challenge: customization for maritime-specific processes.

ETL (Extract, Transform, Load) — related terms: data pipeline, integration, warehousing. Process of moving
data from source systems into a target database. Example: ETL job pulling AlS data, cleaning timestamps,
and loading into a DW. Practical use: ensures consistent data for analytics. Challenge: handling schema
changes and real-time latency.

EXIF (Exchangeable Image File Format) — related terms: metadata, geotagging, marine photography.
Standard that stores camera settings and location data within image files. Example: EXIF tags on underwater
survey photos for later GIS integration. Practical application: automates linking images to survey grids.
Challenge: preserving metadata during compression.

FAI (Fuel-Air Interaction) — related terms: combustion efficiency, engine performance, emissions. Study of
how fuel and air mix within combustion chambers. Example: optimizing FAl in a dual-fuel engine to reduce
NOx. Practical use: improves fuel economy. Challenge: complex CFD modeling.

FCA (Freight Cost Allocation) — related terms: cost accounting, margin analysis, shipping contracts. Method
of distributing total freight costs among cargo owners. Example: FCA used in a joint-venture liner service.
Practical application: transparent profit sharing. Challenge: agreeing on allocation bases.

FDR (Flight Data Recorder) — related terms: black box, voyage data recorder, safety. Device that records
vessel parameters similar to aviation counterparts. Example: an FDR capturing bridge orders, engine RPM,
and AIS data. Practical use: post-incident investigation. Challenge: data storage capacity and retrieval after a
disaster.
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FIS (Financial Information System) — related terms: accounting, reporting, maritime finance. Software that
manages financial transactions and generates statements. Example: FIS tracking fuel expenditures across a
fleet. Practical application: supports budgeting and KPI tracking. Challenge: integration with operational
data for true cost-to-serve analysis.

FLM (Fleet Lifecycle Management) — related terms: asset management, decommissioning, strategic planning.
Process covering acquisition, operation, maintenance, and disposal of vessels. Example: FLM plan outlining
replacement of aging tankers over a ten-year horizon. Practical use: optimizes total cost of ownership.
Challenge: balancing market demand forecasts with capital constraints.

FMS (Fuel Management System) — related terms: consumption monitoring, fuel optimization, sensor
network. Integrated hardware and software that tracks fuel usage in real time. Example: FMS providing
per-engine fuel flow rates to the bridge. Practical application: identifies inefficiencies and supports
emissions reporting. Challenge: sensor drift and data latency.

FOB (Free On Board) — related terms: Incoterms, trade terms, logistics. International commercial term
indicating seller’s responsibility ends once goods are loaded onto the vessel. Example: a contract stipulating
FOB Shanghai for a bulk shipment. Practical use: defines cost allocation between buyer and seller.
Challenge: coordinating timing with vessel schedules.

FPSO (Floating Production, Storage and Offloading) — related terms: offshore oil, marine engineering,
mooring system. Vessel that processes and stores hydrocarbons extracted from seabed wells. Example: an
FPSO operating in the Gulf of Mexico. Practical application: reduces need for onshore facilities. Challenge:
complex dynamic positioning and safety management.

FRA (Freight Rate Agreement) — related terms: charter party, pricing, market index. Contractual arrangement
setting freight rates for a defined period. Example: a three-year FRA between a shipowner and a charterer
for LNG transport. Practical use: stabilizes revenue streams. Challenge: volatility in fuel prices and demand.

FTL (Full-Truckload) — related terms: intermodal, logistics, cargo consolidation. Shipping mode where a truck
carries a single shipper's cargo directly. Example: FTL service feeding containers to a port terminal. Practical
application: reduces handling and improves delivery speed. Challenge: aligning truck departure times with
vessel ETAs.

GA (Genetic Algorithm) — related terms: optimization, evolutionary computing, heuristic search. Search
technique inspired by natural selection to solve complex problems. Example: GA optimizing ship stowage
plans to minimize ballast usage. Practical use: finds near-optimal solutions where exact methods are
computationally infeasible. Challenge: parameter tuning and convergence speed.

GCS (Geographic Coordinate System) — related terms: lat-long, spatial reference, mapping. Framework for
defining positions on Earth's surface. Example: AIS messages using GCS to report vessel positions. Practical
application: essential for GIS integration. Challenge: handling datum transformations between WGS-84 and
local charts.

GDPR (General Data Protection Regulation) — related terms: privacy, compliance, EU law. Regulation
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governing personal data handling in the European Union. Example: ensuring crew personal information in
HR systems complies with GDPR. Practical use: protects individual rights and avoids fines. Challenge:
implementing consent mechanisms for sensor-derived personal data.

GEOTIFF (Georeferenced Tagged Image File Format) — related terms: raster data, remote sensing, GIS. Image
format that embeds geographic metadata. Example: satellite SAR image saved as a GEOTIFF for overlay on
bathymetric charts. Practical application: facilitates spatial analysis. Challenge: large file sizes and projection
handling.

GHG (Greenhouse Gas) — related terms: emissions, climate impact, carbon accounting. Gases that trap heat
in the atmosphere, including CO,, CH4, and N,O. Example: calculating GHG emissions for a voyage using
IMQO's carbon intensity methodology. Practical use: supports sustainability reporting. Challenge: measuring
non-CO, gases accurately.

GIGO (Garbage In, Garbage Out) — related terms: data quality, analytics, model reliability. Principle that
flawed input data yields flawed output. Example: poor AlS data leading to incorrect congestion forecasts.
Practical application: underscores importance of data cleansing. Challenge: detecting subtle data anomalies.

GLONASS (Global Navigation Satellite System) — related terms: GNSS, positioning, satellite navigation.
Russian satellite constellation providing global positioning. Example: ship’s GNSS receiver using both GPS
and GLONASS for redundancy. Practical use: improves position accuracy, especially in high-latitude regions.
Challenge: compatibility with older receivers.

GPS (Global Positioning System) — related terms: GNSS, navigation, positioning accuracy. US satellite system
providing location, velocity, and time data. Example: GPS feed used by the vessel's autopilot to maintain
course. Practical application: core input for route optimization models. Challenge: signal blockage in deep
ports or urban canyons.

GPRS (General Packet Radio Service) — related terms: telemetry, mobile data, satellite backup. Cellular data
service used for transmitting small packets of information. Example: GPRS modem sending engine
parameters to shore while in coastal waters. Practical use: low-cost connectivity for non-critical data.
Challenge: coverage gaps beyond shore.

HAZMAT (Hazardous Materials) — related terms: safety regulations, IMO IMDG, cargo handling. Substances
that pose risks to health, safety, or the environment. Example: transporting chlorine gas requiring HAZMAT
compliance. Practical application: dictates stowage, labeling, and emergency response procedures.
Challenge: accurate classification and documentation.

HCI (Human-Computer Interaction) — related terms: usability, interface design, ergonomics. Study of how
people interact with computer systems. Example: designing a bridge display that presents predictive route
suggestions without overwhelming the officer. Practical use: improves adoption of analytics tools.
Challenge: balancing information richness with cognitive load.

HEA (Heat Exchanger Analysis) — related terms: thermodynamics, efficiency, shipboard systems. Evaluation
of heat transfer equipment performance. Example: HEA of a seawater-to-freshwater desalination unit.
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Practical application: identifies fouling and efficiency loss. Challenge: modeling complex flow patterns.

HELM (Hybrid Energy Logistics Management) — related terms: fuel mixing, alternative propulsion,
optimization. Framework for managing multiple energy sources (e.g., LNG, batteries, hydrogen) on a vessel.
Example: HELM algorithm deciding when to switch from LNG to battery power during port stays. Practical
use: minimizes emissions and fuel costs. Challenge: real-time data integration and safety certification.

HFS (Hull Form Simulation) — related terms: CFD, hydrodynamics, design iteration. Virtual testing of hull
shapes to predict resistance and seakeeping. Example: HFS of a new Ro-Ro ferry before physical model
testing. Practical application: accelerates design cycles. Challenge: high computational demand for
high-fidelity simulations.

HIL (Hardware-In-Loop) —
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