Autonomous Ships/Vehicles:
Classification Society Perspective




Agenda

Trends

Regulatory Development

ABS Activities
* Building Blocks — Cyber, Software, Data
 Smart to Autonomous




Trends in Autonomy in Commercial Shipping

* Increasing application of technology to augment and replace personnel

- Significant industry activity focused on navigation and bridge level crew
augmentation

 Dedicated routes/short shipping routes (repeatable operational profile) allowing
actual autonomous operations with human oversight
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IMO Regulatory Scoping Exercises
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% Maritime  Autonomous Surface Ships
@aaadl (MASS) — Proposal for a regulatory scoping
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Ship with automated processes and decision support
Remotely controlled ship with seafarers on board
Remotely controlled ship without seafarers on board
Fully autonomous ship
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Smart to Autonomous Framework

Goals

Designed, Constructed, Operated and Maintained
for Planned Mission with Safety* and Reliability

Level of -
Autonomy

Functional
Requirements -

Verification of
Conformity

ABS Smart Series

Foundational ABS CyberSafety® Series

Requirements ™
ABS Software Series

) —— .

ABS Connected and Predictive Condition Based Survey Program

—

*Safe execution of mission has to consider the impact on/consequences to people, environment and the vessel
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Functions of a Smart Vessel

Structure Health Mon. €.

* Monitor structural loads, response,
and health
conditions

* Enhance safety and integrity
* Avoid damage and failures

S Crew Asst. & Augmentation
* Assist crew activities

* Augment crew’s ability, such as night
vision, obstacle detection, collision
avoidance, etc.

& Ops Performance Mgmt.

* Monitor operational conditions
* Optimize operational parameters
* Monitor health and conditions
of onboard machinery

* Detect operational anomalies

* Prevent system failure and
unplanned downtime

Asset Eff. Monitoring
* Assess system efficiency

* Optimize maintenance and
tune-up activities
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Shift to Condition-Based Class

-~ From Scheduled-Based

* Vessel real-time condition
* Surveys based on condition assessments

)
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Annual
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Annual

-

Intermediate

Static checklist/surveyor
planning document

Annual Special
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-~ To Condition- Based

» Assessment model
* Personalized planning document

(Informed 2 Targeted - Predictive)

Asset Sﬂ{:l'l'llc‘ Structural Machinery
o = Analytics ‘ Analytics
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Fleat Anahytics Pradictive Haalth Monitoring
Analyties

Asset specific electronic
survey planning document

Customer Benefits

v Less intrusive survey

v" Low customer downtime
v Tailored & comprehensive



Maturity Levels

Ma nua I = o systemn augmentation of hurman functions

= Paszive decision support

= Sy=tem zugmentation of human functions (i.e.
Health Monitoring)

Sem i_ = Human augmentation of system functions
Autﬂ no n'l"l_ﬂ" = Human in the loop for supervisory/override

FUI I = Mo human augmentation of systemn functions.
Autono m‘y' * Human out of the loop (informed as request)
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ABS System Autonomy Levels

ABS System Level of Integration and Application to Decision Loop
Autonomy

Monitoring Analysis Decision Action
1 Smart M M H H
2 Semi-Autonomous M M H/M H/M
3 Autonomous M M M M

Notes: 1. H-Human, M-Machine
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Autonomous Operations
Beyond Ship Itself

Satellite ""—‘

Remote controlled Port communicates
from onshore to autonomous
control center OSV via satellite

L~
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]
1 Remote controlled Controlled from another

Iy pim
from manned ship unmanned ship

Situational awareness
and collision avoidance

AUTONOMOUS OSV

Unmanned control
Sensor beams

===
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Supporting the Journey to Autonomy

Industry collaboration via MASS projects

Refining foundational requirements: cyber, software, data

Defining autonomy requirements

Utilizing Novel Concept Approach: risk assessment and system engineering-based verification
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NTQ Project and
Team Setup

New Technology Qualification |

Technology
Decomposition and
Requirements Gathering

* Five stage process compatible with APl RP |
17N/Q, 1SO 16290 and US DoD

Screening

* Tailored for new/unproven vendor
applications Gusictin sage

- System, Sub-system, Equipment, Component or

materials > rembiysce  —( ——
« Autonomous Review is aligned to a Goal !

Based Framework. e (e

Verification Stage

Prototype ,, AR o

> Validation Stage —> Technology Qualified
System " .

> Integration Stage —> Technology Integrated

. Operational Stage e “Operationally Qualified”
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Vendor/End
User Integration
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Challenges

» Technology
* Human factors
* Regulatory Framework
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ABS

Thank You

www.eagle.org

© 2019 American Bureau of Shipping. All rights reserved


http://www.eagle.org/
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