
N AU T I LU S  L A B S

NAUTILUS LABS

nautiluslabs.com 1

Data-Driven  
Fleet Efficiency for  
all Owners & Operators
By Zachary Tessler, Head of Data Science



N AU T I LU S  L A B S

NAUTILUS LABS

nautiluslabs.com 2

Executive Summary

The shipping industry is facing enormous pressures to 
decarbonize, and must do so while preserving bottom 
lines. While noon reports have been an industry standard 
for centuries, new data collection methods such as high-
frequency data sensors have given owners and operators 
unparalleled amounts of data. This study evaluated Data 
Science metrics that measure the accuracy of simulations 
built with three types of data sets: i) models based on noon  

 
reports only; ii) models based on high-frequency sensor 
data; and iii) models based on a combination of a vessel’s 
noon reports enriched with high-frequency sensor data 
from similar vessels in the Nautilus data pool. The paper 
found that while models built on high-frequency sensor data 
yield the most accurate simulations, if high-frequency data 
is not available, results from noon-only models can be greatly 
improved by enrichment with similar vessels’ sensor data. 
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Ocean shipping is the behemoth of global trade, accounting 
for 90 percent of all goods transported worldwide. Many 
current industry practices were inherited from the industry’s 
centuries-long history. Information was traditionally siloed 
between various stakeholders with no streamlined approach 
to enable collaboration and better decision making. These 
operational inefficiencies have contributed to shipping 
becoming responsible for 3 percent of total greenhouse 
gas emissions today, and if left unchecked, the industry is 
projected to be responsible for 17 percent of global carbon 
dioxide (CO2) emissions by 2050.1 

For the shipping industry to remain viable, 
decarbonization is non-negotiable.

The International Maritime Organization (IMO) has set a  
target to reduce the annual greenhouse gas emissions 
created by the shipping industry by at least 40 percent by 
2030 and 70 percent by 2050.2 One measure to accomplish 
this is the Carbon Intensity Indicator (CII), a rating system  
that will grade a ship’s carbon efficiency effective January 
2023. As the climate changes, consumers are also  
becoming more discerning about the carbon footprints of 
products they buy. From top-down government regulations 

to bottom-up market pressures, the heat is on to  
decarbonize the supply chain. Shipping companies play  
an integral role in achieving decarbonization goals.

A market-ready solution built around 
your existing infrastructure to maximize 
commercial returns while minimizing 
carbon emissions.

Machine learning and artificial intelligence are technologies 
that enable vessel owners and operators to keep up with 
the pace of change required to comply with regulations, 
Charter Party agreements, and remain profitable and 
achieve fleet efficiency. The ‘engine’ that powers these 
technologies are algorithmic models. The overarching goal 
of shipping companies to maximize fleet efficiency requires 
a solution that is scalable fleet-wide, and this requires 
voyage optimization on the voyage level, performance 
management on the vessel level, and simulations on a 
fleet level. With the right quality and quantity of data, highly 
effective models can be built for all these tasks.

Powered by billions of data points, Nautilus leverages 
machine learning and naval architectural principles to 
generate ship-specific performance models. These 
models allow owners and operators to understand true 
vessel performance and can predict a ship’s behavior in 
any given environment. Digital twins are the baseline for 
performance analytics and Nautilus’s Voyage Optimization 
recommendations that take additional third party data  
into account.
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Nautilus makes data-driven 
decarbonization and profit optimization  
a reality for all owners and operators.

Nautilus’s approach to optimized fleet efficiency leverages 
the combined power of human and machine intelligence 
to make vessels and voyages as efficient as they can be 
regardless of the hardware or software with which a vessel 
is equipped. Our approach to data modeling, the backbone 
of our insights and recommendations, incorporates both 
noon report data and high-frequency sensor data (HFD) to 
generate the industry’s most accurate digital twins. The two 
types of data provide different benefits:

While noon report data has its limitations,3 and high-
frequency data provides the most reliable source of truth, 
many vessels are not yet equipped with high-frequency 
sensors. Today’s solutions have to work on a fleet-wide 
scale, regardless of data availability, for true efficiency.

Noon Report Data High-Frequency 
Sensor Data

Availability Available on all ships Available on ships 
equipped with 
sensors

Frequency  
& Quantity

Taken once a day Collected throughout 
the day

Collection 
Method 
& Data 
Reliability

Collected by humans; 
vulnerable to errors 
in observation or data 
entry

Collected by sensors 
and automated with 
mechanical precision

At Nautilus, we fit our solutions into our clients’ existing 
infrastructures and deliver Voyage Optimization around 
your business needs. Regardless of the data source, 
noon reports or high-frequency sensors, we can make the 
available data work harder by augmenting data points with 
data from the Nautilus data pool. This approach allows us 
to combine the best of both worlds: ship-specific data from 
individual vessels, and macro-level data from the ocean’s fleet. 

With data, the sum is greater  
than the whole of its parts.  
Nautilus contextualizes, verifies,  
and augments your noon data with 
billions of supporting data points  
from other vessels. 

Just as a ship can only operate as powerfully as the strength 
of its motors, predictive machine learning technologies can 
only forecast as accurately as the quality of the underlying 
dataset. By taking ship-specific data (Vessel X) and 
supercharging it with data from comparable ships (Vessels 
Y and Z), we can make improved predictions about the 
original ship in areas where Vessel X lacked data. While no 
two vessels are exactly alike, ocean-faring ships are bound 
by the same physics and design constraints. This means 
that if we identify vessels that share similar characteristics 
with Vessel X, such as Vessels Y and Z – and have high 
quality data from the latter two vessels – algorithms can 
then make reliable predictions about Vessel X by cross-
referencing the performance of the similar Vessels Y and Z.

3 Antonios Tzamaloukas, Stefanos Glaros, and Kerasia Bikli, “Different Approaches in Vessel Performance Monitoring, Balancing Accuracy, Effectiveness & Investment 
Aspects, from the Operator’s Point of View,” HullPIC ‘18, 151, http://data.hullpic.info/hullpic2018_redworth.pdf. 
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Through the richness of the Nautilus sensor and noon 
database, models can be trained to identify patterns and 
anticipate future outcomes for a breadth of weather or 
operating conditions. When accompanied by in-depth ship-
specific data (whether from noon or sensors), the model 
can then be tailored to accurately predict the performance 
of that particular ship.

Case Study

Nautilus undertook a study of 18 vessels to 
validate the accuracy of the modeling approaches: 
 

 ― “Noon + Nautilus data pool”, a multi-ship approach 
where data from a ship’s noon reports was augmented 
with data from the Nautilus data pool from similar ships’ 
sensors,

 ― “HFD”, where data from the ship’s high-frequency 
sensors was used, and

 ― “Noon-only,” where data from the ship’s noon reports 
were used.

The team used industry standard Data Science 
metrics R2 and RMSE to compare the results of the  

These findings corroborate the statement that vessels 
without sensors relying on noon reports, and thus ineligible 
for the “HFD” approach, would receive more accurate 
predictions by leveraging techniques based on the “Noon 
+ Nautilus data pool” compared to using “Noon-only” data. 
While ship models often vary in accuracy to some degree 
due to differences in data quality and quantity, regardless 
of the performance of a ship’s “Noon-only” model, we find 
substantial improvements in model performance through 
“Noon + Nautilus data pool” methods.

Better data means voyages are 
optimized for better commercial 
returns and better CII.

Where the quality or quantity of data is limited, this 
augmented modeling approach produces high-accuracy, 
vessel-specific performance models built by enriching data 
from each ship with data from wider datasets.

Noon-only (ship-specific) Noon (ship-specific) 
+ Nautilus data pool (multi-ship) HFD (ship-specific)

Data Source Data from noon reports Data from sensors from similar vessels 
combined with data from noon reports

High-frequency data from 
sensors

R2 Lowest Medium Highest

RMSE Highest Medium Lowest

Simulation Accuracy Lowest Medium Highest

three approaches and made the following findings: 

1. “HFD”, which exclusively utilized sensor data from 
the target ship, reliably yielded the most accurate 
predictions.

2. For every vessel, “Noon + Nautilus data pool” improved 
on the accuracy of “Noon-only” by a significant margin: 

 ― “Noon + Nautilus data pool” provided 62% of the 
benefits of “HFD”, without the increased ship-
specific sensor data requirements (RMSE).4 

 ― “Noon + Nautilus data pool” improved the predictive 
power over “Noon-only” by 33% (R2).5 

4 Root Mean Square Error (RMSE) is the standard deviation of the residuals 
(prediction errors).

5 R-squared (R2) is a statistical measure that represents the proportion of 
the variance for a dependent variable that’s explained by an independent 
variable or variables in a regression model.
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Nautilus Labs, a technology partner, pioneers the decarbonization of the ocean supply chain. As an independent third 
party, we are the source of truth and predictive insights between owners and charterers to unlock behavior change and 
enable new data-driven commercial frameworks for improved collaboration. Working across data availability and structures, 
we apply machine learning to unlock predictive decision-making for improved fleet efficiency. Our adaptable solutions 
are built around our clients’ workflows and are accompanied by human-centric change management programs to drive 
organizational adoption and long-term outcomes. With hubs in New York, Singapore, London, Paris, Athens, and Bangalore, 
the company is backed by top venture capital firms and investors, like the Microsoft Climate Innovation Fund and M12.

In this study of 18 vessels, the inclusion of high-frequency 
data has shown to result in the most accurate and reliable 
models. Where an individual vessel has no sensor data 
available, the most effective models can be produced by 
combining the vessel’s noon data with high-frequency data 
from a wider database like Nautilus Platform.

For ship owners or charterers, the bottom line of high quality 
performance models boils down to well-informed decisions 
that result in fuel savings, lower carbon emissions, and 
improved voyage outcomes. This approach allows shipping 
businesses to optimize their entire fleet based on accurate 
predictions, even if noon reports are the only available 
data source. In the end, focusing on model quality is not 

enough. Data ingestion, data quality assurance, simulation 
accuracy, optimization quality, third party data sources, 
ease of user experience, support from Managed Services 
and/or Client Success are also integral to commercial  
decarbonization endeavors.

Owners and operators can leverage Nautilus regardless 
of their available data sources to better pursue their 
decarbonization and financial goals. With the “Noon 
+ Nautilus data pool” modeling method, fleet-wide 
optimization can be achieved for every vessel. 
 
If you would like to understand more about our  
Optimization-as-a-Service solution, please reach out to us.

https://nautiluslabs.com/contact/



