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Selected Highlights from the ARPA Project

Fairway Wind Simulations
Orci varius natoque penatibus et magnis dis
parturient montes, nascetur ridiculus mus.
Vestibulum ac nulla vitae elit mollis ornare at
nec lectus. Fusce in mauris orci. Nullam diam
justo, tincidunt at elit ultricies.

XR Remote Pilotage
Orci varius natoque penatibus et magnis dis
parturient montes, nascetur ridiculus mus.
Vestibulum ac nulla vitae elit mollis ornare at
nec lectus. Fusce in mauris orci. Nullam diam
justo, tincidunt at elit ultricies.

Maritime Automatic Speech 
Recognition
• Automatic Transcription of VHF 

Communications

• Speaker Recognition

• SMCP mapping



XR Remote
Pilotage

A proof-of-concept for XR-assisted remote pilotage has been
created to enhance situational awareness during remote operations.
This concept involves a VR interface for pilots on the shore
communicating with XR and tablet applications used by the ship's
captain. The aim has been to incorporate functionalities that
cannot easily be replaced by verbal-only communication. The
setup necessitates transferring navigation data and a 360-degree
camera feed from the ship to the shore.



Fairway Wind 
Simulations

We carried out Computational Fluid Dynamics (CFD) simulations for wind flows over 
a site in the Turku Archipelago and Mariehamn harbor, in Finland. We assessed 
local wind conditions along the fairway with the intent of improving safe 
passage for large vessels. All simulations were carried out with and without the 
surrounding forests to elucidate the role of forests in shaping



Fairway 
Wind 
Simulations

Paper 1. Automated mesh 
generation for kilometer-scale 
atmospheric flow simulations.

Paper 2. Assessing the impact of 
forests on local wind conditions 
in archipelagos.

Paper 3. In preparation



Maritime Automatic 
Speech Recognition

Maritime automatic speech recognition is designed to transcribe and interpret spoken 
language in maritime environments accurately. We developed a concept for automated 
transcription and speaker recognition for VHF communications. The proposed framework 
relies on state-of-the-art open-source models for speaker-speaker and text embedding 
and similarity clustering.



Maritime 
Automatic 
Speech 
Recognition

Example
audio

Transcription
So this is Mars approach, you've been closed down, feature of channel 1, we'll see 
you next time, bye bye Thank you for your cooperation, we'll see you next time, 
bye bye.



Maritime Automatic 
Speech Recognition

• What is the person saying?

• Who is the person speaking?

• Who is the person speaking to?

• Why is the person speaking? 

• Is the person speaking according to protocol?

• Assess the emotions of the speaker.



Maritime Automatic 
Speech Recognition

Audio Embedding
TitaNet

Transcription
Whisper

SMCP Text Embedding
SentenceTransformers



Speaker Embeddings
& Clustering

• Speaker recognition is aimed at identifying or speakers based on their 
unique vocal characteristics.

• Speaker embeddings are vector representations of a speaker's voice 
characteristics.

• We use Nvidias TitaNet-L to embed audio segments.

Audio Input

Automatic 
Transcription

Segmentation
Speaker 

Embedding 
Extraction

Clustering

“… do not overtake …”

0.4 0.9 0.8 ...Vector:

Speaker labelsTitaNet-L 



Speaker Embeddings
& Clustering

Speaker clustering
• Clusters the audio according to the identity of the speaker. 
• Assign speaker labels based on similarity score.
• If a speaker identifies himself, all audio segments within the 

cluster can be labelled.
• Visualized using UMAP.

UMAP representation

Speaker 1

Speaker 2

Speaker 3

new audio
segment

“this is…”



Context Analysis
& SMCP mapping

• Direct word spotting to find keywords.

• Sentence Transformers to match SMCP

• Large language models to improve the quality of transcriptions.

IMO Standard Marine Communication Phrases (SMCP)

Standard for communicating on VHF radio.

Seafarers are not following SMCP!

Text Input

“… waiting on
VHF channel …”

0.4 0.9 0.8 ...Vector:

Text 
Embedding 
Extraction

Similarity
Clustering

gte-large
Corrected SMCP

“… <standing by on> 
VHF channel …”



Context Analysis
& SMCP mapping

Created an embedding of SMCP using SentenceTransformers.

Clustered based on similarity.

Visualized  using UMAP.

… waiting on …



Context Analysis
& SMCP mapping

Created an embedding of SMCP using SentenceTransformers.

Clustered based on similarity.

Visualized  using UMAP.

… left side …



Maritime 
Automatic 
Speech 
Recognition

Example
audio

Transcription
So this is Mars approach, you've been closed down, feature of channel 1, we'll see you next time, 
bye bye Thank you for your cooperation, we'll see you next time, bye bye.

SMCP 
corrected Maas: <this is> *maas approach*. You can now <stop standing by> on *VHF channel 1*.

Unknown speaker: <thank you>.



The ARPA 
Team! 
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