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Improving Maritime Safety With Artificial
Intelligence

- ACase Study

Our Client

e A maritime risk management company headquartered in London, United
Kingdom. Consists of a team of mariners, statisticians, and maritime
experts.

e Specialized in domains such as:

- Maritime safety
- Risk analysis

- Maritime innovation

Problem Statement

The client required a solution for improving the safety of the workforce in the
maritime and shipping industry through state-of-the-art advanced machine
learning and artificial intelligence techniques. Here are some of the challenges
faced by our client:

- No standard format for data collection, every shipping company had its
own parameters for reporting incidents.

- Classification of the seriousness of incidents manually was complex and
time-consuming because the stakeholders had to go through the
descriptions of the incidents individually.
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- Inability to predict the chances of incidents (no. of fatalities, no. of injuries,
etc.), their seriousness, and the implications and costs associated with
them.

- Lack of proper insights (on weather conditions, mechanical failure, etc.) to
find the root cause of the incidents.

Our Solution

Our client followed a system to analyze the data that required the manual
intervention of the stakeholders. This was the process followed by them:

Step 1

Shipping Customer Uploaded their incident reports or data in form of excel or pdf or JSON format

v
Manual analysis by Mariners
Step 2 Step 3
Mariners convert the customer data into desired format by - Mariners pre-process the data by checking which data to include
manual analysis which to exclude by reading description manually
Step 4 l

Once data is finalized, Mariners uploaded the data to risk model system for Prediction

!

Risk model processing, based on statistical analysis

Step 5

Risk model which UDE and LE is associated with incident along with fatalities, injuries and cost and gives the output as

! stél;o 6 !

Seriousness of event Occurrence of event Cost associated with incidents
Yoo _ T _ 1
Predicted fatalities ‘ ‘ Predicted injuries ‘ ‘ Harmness caused
L]
What did we propose?

We understood the challenges in depth and devised a 3 part solution to address

them:

e Automating the process of converting the data into the desired format.
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e Automating the process of filtering incidents that need to be analyzed.
e Using advanced machine learning techniques and incorporating
automation into the existing risk model.

. DataConversion
For automating the data conversion process, these were the steps we followed:

e |dentify the various formats in which the data was being collected, such as
Excel, PDF, simple text, JSON, or even scanned documents. The parameters
and fields in the data were also identified.

e Mandatory and non-mandatory column mappings were segregated.

e With the help of the stakeholders and marine experts, we understood the
meaning of different parameters and created our own mappings with
different customer parameters.

e We used advanced text similarity and rule-based engines to compare and
match the customer parameters with the data parameters that we had
created. This was done to check the similarity of the data and convert it to
the desired format.

The workflow was as follows:
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Step 1
@ > Shipping customer feeds the Non Milo files as input
Stevp 2
System cleans and removes unnecessary special symbols System checks the data format: Structured/Unstructured

NO YES

Step 3 Step 4

Checking
mandatory

Finding similarity of non matching cok. Using
Jaro distance and Jaccard similarity NLP

Pre-processing module to process

converted data
columns ver

step 5 Step 6

Matching sequence of columns in converted file Delivering converted file with accuracy

Il. DataProcessing

After collecting data from multiple sources, the next step is filtering the customer
incidents data.

The concerned mariners will assess the incident data and determine whether to
keep or exclude any data.

Once the filtering is done, mariners check the pending incidents and finalize the
dataset.

To streamline this process we developed Auto Data Processing APl which
automatically filters the incidents data. This APl is powered by a combination of
approaches such as a rule-based model, advanced text classification model
(BERT), and reinforcement learning model.

The workflow was as follows:

End
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@ Getting API parameters Text classification trained model module
Passing Desk/long descriptions to trained model
Passing
Getting company name, Incidents Id, env var, month, incidents data l
date from request Parameters to primary Rule based approach

v filters

Mariners Provided Rules

Fetching request parameters data from DS

H Finalized output produced by decision making module
Self Learning: Reinforcement module
It will trigger everyday to see Mariners had done any changes or not
This module will run in background and will implement in APl codes, API codes will not return any output.
As the data will come from time to time it will update it shelf
Replace updated model with new one —>

lll. Risk Model Automation

The risk model being used by our client had many limitations such as:

1. The expertise of mariners played a crucial role as they were the ones
responsible for conducting statistical calculations, thereby creating a
dependency on them for any necessary tasks or alterations.

2. The existing risk model was complex because of the heavy calculations
involved in the core.

3. Running the risk model on a fresh dataset required a considerable amount
of time, with each calculation taking around 12-13 hours. This extensive
waiting period made the process significantly time-consuming.

To automate the risk model, we created a hybrid approach that combined the
rules and statistical analysis traditionally used by mariners with machine learning
algorithms for training and analysis. This allowed the system to predict outcomes
without significant time delays. By incorporating machine learning, we aimed to
enhance efficiency and timeliness in the prediction process.

Passing model results and incidents descriptions to

End
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The solution was divided into 2 parts:

1. Model Training

( m A

Loading our existing data Data cleaning and data pre processing module

Filter and dump the data into separate buckets for specific funtionality

Data anomaly type detection Incident count and ship

bucket availability Event frequencies bucket Event risk databucket

Whole statistical analysis and formulae for every functionality

P

Prepared a train and test datasets that contains Models training using deep neural networks
all parameters and target results such as LSTM/CNN/Bert/SVM

save and deploy the trained model on sever/VM < Model validation on test data and model optimizations

2. Risk Model Workflow

When customer uploads their data

Checks data in hilo format / normal preprocessing

Lead the specific trained models from VM

Pass the customer data into trained models

Displaying the model prediction result
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Business Impact

- Our solution not only streamlined the whole process but helped the client
identify the risks faster and suggest corrective actions to their customers to
reduce the number of such incidents. By the next FY, the number of serious
incidents reduced by 1/3rd.

- With the help of insights gained from the solution, the client was able to
reduce the costs associated with such incidents of their maritime and
shipping customers.
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