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Real-time fuel consumption monitoring and statistics;

Automatic calculation of energy efficiency indicators and 
trend analysis;
Route, speed, and trim optimization recommendations;

Subsystem energy consumption evaluation and analysis;

Dynamic operating condition identification and energy-saving 
strategy recommendations;

Remote energy efficiency monitoring and shore-based 
decision support;

Carbon emission accounting and evaluation report generation;

Support for multi-energy systems and new energy vessel types;

Energy consumption assessment visualization and open data 
interfaces;

Integrates real-time monitoring, dynamic optimization, and 
intelligent decision-making;

High integration and modular design for easy installation and 
maintenance;

Ship-shore collaboration mechanism enabling remote 
operation and management;

Data-driven energy management supporting energy-saving 
and emission reduction evaluation;

Open data interfaces for seamless system integration and 
future scalability;

Visual dashboards and reporting tools to enhance operational 
efficiency;

System Indicators

System False Alarm Rate: ≤15%

System Miss Alarm Rate: ≤15%

System data storage duration: ≥1 year

Fuel consumption sampling rate: ≥1Hz

Energy efficiency calculation interval: ≤5 minutes per cycle

Product technical parameters

Intelligent Navigation System

The Intelligent Navigation refers to the application of modern information technology, automatic control, artificial intelligence, and big data analytics 
to enable ships to perceive their environment, make autonomous decisions, perform coordinated control, and achieve dynamic optimization during 
navigation. The core objectives are to enhance navigational safety, economic efficiency, environmental sustainability, and automation, while reducing 
human intervention and promoting a transition toward efficient, low-carbon, and smart maritime operations.

The Intelligent Navigation System integrates key functions such as situational awareness, intelligent route planning, collision avoidance assistance, 
energy efficiency management, and human-machine collaboration. It supports multi-source data fusion and dynamic environmental modeling, 
combined with a highly reliable control architecture to intelligently manage complex navigation tasks. The system is designed in strict accordance with the 
China Classification Society (CCS) Rules for Intelligent Ships, offering comprehensive capabilities in intelligent perception, decision-making, and execution, 
and is suitable for both newly built intelligent ships and retrofitting existing vessels for intelligent upgrades.

Figure 1 The Intelligent Navigation System

Multi-Source Data Fusion for Enhanced Perception Accuracy；

Modular Design for Easy Integration and Expansion;

AI-Powered Decision-Making and Control;

Closed-Loop Voyage Data Management for Retrospective 
Analysis;
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Navigational Situation Awareness;

Intelligent Route Planning and Dynamic Optimization;

Collision Avoidance Decision Support;

Energy Efficiency and Speed Control;

Voyage Data Recording and Intelligent Analytics;

Human-Machine Collaboration and Interface Optimiza-
tion;

System Indicators

Positioning Accuracy: ≤ 5 meters (GPS/DGPS)

Heading Control Error: ≤ ±1° (in auto-heading mode)

Collision Avoidance Response Time: ≤ 3 seconds

Data Update Rate: ≥ 1 Hz (for navigational status data)

Data Storage Capacity: ≥ 12 months of voyage logs 
(local/remote)

Product technical parameters

Integrated Alarm Monitoring and Control System

The Integrated Alarm Monitoring and Control System (IAMCS) serves as the central nervous system of modern vessel operations. It deeply 
integrates three core functions—alarm generation/management, real-time monitoring of equipment status/parameters, and remote/automatic 
control—across the entire vessel (including engine rooms, decks, cargo systems, navigation, and safety systems) into a unified intelligent platform. 
Through an intuitive Human-Machine Interface (HMI), it centrally displays all information, comprehensively processes vessel-wide alarms utilizing 
intelligent alarm prioritization, filtering, and historical logging. In AUT-0 (unmanned machinery space) mode, it enables remote operation of critical 
equipment, complex automatic control logic (such as pump group switching and closed-loop control), and safety interlocks, significantly enhancing 
vessel safety and automation levels.

The core value of IAMCS lies in its high integration, control capability, and intelligence. It seamlessly integrates numerous onboard subsystems 
(e.g., engine room automation, power management, cargo control, fire detection systems) through standard protocols, enabling data sharing and 
functional coordination. It also provides robust external interfaces (such as Integrated Bridge Systems (IBS), Voyage Data Recorders (VDR), ship 
networks, and shore-based support). This deep integration and intelligent control capability not only substantially reduces crew workload and 
enables efficient, reliable unmanned operation, but also optimizes equipment maintenance and improves energy efficiency through comprehen-
sive data monitoring and analysis. As a critical infrastructure driving vessels toward intelligence and networking, IAMCS provides a solid foundation for 
safe, economical, and efficient vessel operations.

Figure 1 Structure of integrated alarm monitoring and control system
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