
The use case for Datapresence: Remote participation in at sea research.
Chris Romsos • Datapresence Systems Engineer • Regional Class Research Vessel Program • Oregon State University

Co-authors: Jasmine Nahorniak, Katie Watkins-Brandt, Demian Bailey, Clare Reimers, and Daryl Swensen



The Datapresence Team

Chris Romsos
Datapresence Systems 
Engineer

Jasmine Nahorniak 
Assistant Datapresence 
Systems Engineer

Katie Watkins-Brandt
Sensor Systems Engineer

R/V Taani will transition to operations in 2021 with Oregon State 

University as the first operator of  a Regional Class Research Vessel 

with advanced Datapresence capabilities. University of  Rhode 

Island, our East coast partner will lead the second ship operations in 

conjunction with the East Coast Oceanographic Consortium.
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Da•ta•pres•ence
noun
New technologies developed 

for research vessels to enable 

virtual participation, 

situational awareness and 

adaptive sampling at sea; the 

ability to integrate data from 

a broad suite of  ocean and 

meteorological sensors and 

facilitate quality real-time 

data collection and data 

visualization to inform the 

science mission, enable shore 

side participation, and 

encourage education and 

community outreach



USE CASE: Description of  Goal & Actors

The goal of  remote participation in at sea-

research is to leverage existing under- or non-

utilized shoreside resources to the benefit of  

shipboard science.  Remote participation 

acknowledges and mitigates resource scarcity 

inherent in seagoing research activities.

Actors
Group 1: Shipboard Scientific Party & Technical

Support Staff

Group 2: Shoreside Scientific Party & Technical

Support Staff



USE CASE:  Understanding the Problem and Actors



Stakeholders

Vessel Operators

Marine Technicians

 Shipboard Science

 Shoreside Science

Data Assembly Centers

Federated Archives

Educators & Students

General (Interested) Public

Requirements

Better situational awareness

Shipboard

Shoreside

 Improved data quality

 Increased operational efficiency

Ability to act adaptively

USE CASE:  Understanding the Problem and Actors



USE CASE:  The Datapresence Problem Statement

By nature seagoing research is resource limited:
• Time at sea – you’ve got the time you’ve been allotted

• Active participants – you’ve only got so many bunks to fill

• Technology on hand – can’t easily scale up and out

• Connectivity – information, social, other..

Potential Impacts:
• Reduced situational awareness

• Reduced data quantity & quality

• Unrealistic expectations & workload

• Impaired ability to act adaptively

• Reduced access to traditional support networks



Functional & Usability Requirements

Shipboard & Shoreside Web Graphical User Interface – No Kiosk

Wiki Documentation!

Data Discovery – Web GUI has “portal like” capabilities

Data Access – ERDDAP & other data services (map services, file shares, code examples)

Chart/Plot Data Visualization – UI time series visualizations

Map Data Visualization – Sikuliaq like “map server” with GMRT base layers

Data Replication – mirror full resolution content to shore

Event Notification – Users can create custom notifications

Shipboard QA/QC – Flagging and notification

Shoreside QA/QC – FTE for sensor technician oversight



USE CASE:  Preconditions

Existing Cyber Infrastructure:
• RELAIBLE Satellite or Wireless 

connectivity (Currently no SLA)

New Cyber Infrastructure:
• Shipboard datapresence system

Underway Data Database w/Metadata

Underway data relay to shore 

Underway metadata synchronization 

with shore

Web User Interface

ERDDAP & JSON REST API’s

• Shoreside datapresence system

(Same components as above)



Datapresence Preconditions: Existing CI

Bandwidth is low.
Ku-band (HSN) 256-512 kbps up, 512 kbps 1 Mbps down

Ka-band (Inmarsat Gx) 1Mbps up, 2 Mbps down

L-band (Inmarsat FBB500) 256 kbps CIR 

Link Utilization is high.
HSN reports show high utilization.

With high utilization comes collisions, packet loss, and retransmissions

Contention is real.
Connection to subscriber ratio

Ku-band (1:1 in Pacific right now)

Ka-band (1:4 up to 1:16..)

Reliability varies with conditions.
Dual antennas (mitigate mast blockage)

Out-of-Band backchannel

Summary:
While telepresence is bandwidth expansion territory datapresence isn’t.

Vessels shall be configured to prioritize datapresence among other services.



USE CASE: New CI, System Architecture – More Detail



Replicating Data To Shore: Option 1 – Database Replication



QOS = 0QOS = 1 or 2

Replicating Data To Shore: Option 2 – Message Queue



Performance DB Replication vs MQTT over satellite
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Ship to Shore Data Transfer: Two Options Tested

Option 1 – Database Replication

Protocol: Transaction log shipping

Model: Publication/Subscription

Publisher: Primary Database on ship

Subscriber: Replicate Database on shore

Option 2 – Message Queue

Protocol: Message Queue Telemetry Transport

(MQTT)

Model: Publication/Subscription

Publisher: MQTT Client on the ship

Subscriber: MQTT Client on shore

(can be one to many)

 Pros

 Out-of-the-box

 Easy to set up

 Little to manage

 Cons

 Verbose & Chatty

 Serial dependencies

 Subscription fees

 ACID Compliance

 Pros
 Lightweight on wire

 Guaranteed 
Delivery (QOS)

 Choice to buffer or 
not

 Persistent Sessions

 Supports eventual 
consistency

 Cons
 Some assembly 

required

 Relaxed QOS 
options means you 
must manage 
expectations



USE CASE: Flows

Basic Flow:
• Shoreside remote participant monitors 

shoreside hosted website to stay 
abreast of shipboard activities.  

• Near real-time sensor timeseries data 
viewed in plots and map formats.  

• Shoreside participants aid in the 
reduction of data and feedback 
actionable information to shipboard 
science party.  

Alternate Flow
• Shoreside remote participant utilizes 

shoreside hosted data service 
(ERDDAP) to access underway data.

• Data is processed shoreside to an 
informational product and returned 
shipside.

• Results are incorporated into programs 
and processes otherwise outside the 
scope of the underway activity.



User Interface: 

• Near real-time access to and 

display of data from all 

resident sensors

• Real-time health and status 

information of all 

datapresence components

• Intuitive, user-friendly 

interface

• Shore-side access to the 

same data and interface as 

ship-side

http://datapresence.coas.oregonstate.edu:8101/status/





Real-time plots, updated once per second, of all flowthrough system parameters.
A similar page displays data from the meteorological sensors. 



Each sensor information page includes detailed information about the instrument, 
the data it collects, its history and current status, and links to references.
Each physical sensor will have a QR code sticker attached to it that takes you to its sensor information page.



Data will be available for download at 

various processing levels

(raw, calibrated, merged, binned, ...)









USE CASE:  Postconditions

• Shipboard scientific party DIRECTLY 
benefits by leveraging shoreside 
resources to assist with activities such 
as data processing, quality assurance, 
and planning.

• Data services provide INDIRECT benefit 
by robust near real-time access to high 
quality shipboard data for larger 
observational efforts (e.g. weather 
forecasting, remote sensing validation, 
or other).

DIRECT BENEFIT

INDIRECT BENEFIT



Questions/Comments

Chris Romsos Datapresence 
Systems Engineer
cromsos@coas.oregonstate.edu

Jasmine Nahorniak 
Assistant Datapresence Systems 
Engineer
jasmine@ceoas.oregonstate.edu

Katie Watkins-Brandt
Sensor Systems Engineer
kwatkins@ceoas.oregonstate.edu

Thank you for your 

time and feedback!

For more information regarding the Regional Class Research Vessel Project, visit:

http://ceoas.oregonstate.edu/ships/rcrv/ 
Demian Bailey • Project Manager

Clare Reimers • Project Scientist 


