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environment tasks

Remote control

NO AUTOMATION

tasks, even when supported by warning or intervention systems

Eg. navigation with support of radar installation

the full-time performance by the human boatmaster of all aspects of the dynamic navigation
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STEERING ASSISTANCE

! performs all remaining aspects of the dynamic navigation tasks

E.g. rate-of-turn regulator

the context-specific perfarmance by a steering automation system using certain information
about the navigational environment and with the expectation that the human boatmaster

Eg. trackpilot (track-keeping system far inland vessels along pre-defined guiding lines)
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PARTIAL AUTOMATION

navigation tasks

the context-specific performance by a navigation automation system of both steering and.
2 | propulsion using certain information about the navigational environment and with the
expectation that the human boatmaster performs all remaining aspects of the dynamic
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CONDITIONAL AUTOMATION

SYSTEM

PERFORMS will respond appropriately

the sustained context-specific performance by a navigation automation systern of all
3 | dynamic navigation tasks, including collision avoidance, with the expectation that the
human boatmaster will be receptive to requests to intervene and to system failures and

n Subject to context
‘ specific execution, remote
—
control is possible (vessel
command, monitoring

THEENTIRE HIGH AUTOMATION
DYNAMIC
NAVIGATION
TASKS 4
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ENGAGED)

boatmaster responding to a request to intervene'

lock ¢requiring human intervention)

the sustained context-specific performance by a navigation automation system of
all dynamic navigation tasks and fallback performance, without expecting a human.

Eg. vessel aperating on a canal section between two successive locks (environment well
known), but the automation system is not able to manage alone the passage through the

of and to
navigational environment
and fallback performance),
It may have an influence
on crew requirements
(number or qualification),
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AUTONOMOUS = FULL AUTOMATION

5 | thesustained and unconditiona by a navigation

boatmaster responding to a request to intervene

all dynamic navigation tasks and fallback performance, without expecting a human

system of

! This level introduces two different functionalities: the ability of “normal” operation without

During its plenary meeting in December, the CCNR
adopted a first international definition of levels of
automation in navigation. This definition enables
us to arrive at a clear understanding of automated
navigation as a whole.

CONTEXT

Progressive automation, seen in numerous technical
applications, including inland navigation, has
increasingly important implications, which require
changes to the existing social and legal frameworks.

Automated navigation now covers a wide spectrum
of technical processes and there are numerous
use cases, ranging from simple assistance to fully
automatic navigation. The level of automation
is therefore the variable that offers the best
understanding of the concept of automation.

In principle, automating certain tasks makes for
the potential replacement of man by machine. In
inland navigation, automation does indeed make
life easier for boatmen by lightening the load on
the boatmaster, but also raises questions about
maintaining safety levels and possible concerns
about its scope, namely the level of automation.

The CCNR therefore wants to start by defining
levels of automation with a view to kick-starting
a general discussion on the increasing prevalence
of automation in inland navigation and to
understanding the opportunity for adopting
regulatory measures.

d the exhau Two sub-levels could be envisaged,

NEED FOR A DEFINITION OF
AUTOMATION LEVELS

Automation is currently impacting the different
modes of transport, be it air, sea, road and rail
freight. As with maritime or road transport, recent
technological developments to do with automated
navigation come in for particular scrutiny by the
inland navigation sector. National and international
inland navigation research projects, such as LAESSI,
RAVEN or NOVIMAR are attempting to innovate by
developing more automated navigation. Beyond
evaluating the technical capabilities and associated
advantages/disadvantages, these innovative projects
should enable actual experience to be acquired.

With automated navigation also being developed
in the maritime sphere, the specific requirements of
inland navigation also need to be taken into account,
such as:

. crew composition,

. navigation in enclosed and confined
surroundings,

. passage through locks,
. water depth and bridge clearances,

. vessel manoeuvrability.

Unlike other modes of transport, inland navigation
lacks any international definition with the aim
of establishing a clear key to understanding the
different levels of automation, within which the
trialling of different levels of automation could
continue. In this respect, the objective of resolution
2018-11-16 is to define the levels of automation of
the complex systems used in inland navigation.

This definition enables us to arrive at a clear
understanding of automated navigation as a whole
and, subsequently, to assess the need to adopt
regulatory measures in a differentiated way, based
on a common approach.

Although the need for regulatory measures
for automated navigation arises from technical
developments, its potential consequences requires
a holistic view taking account of legal, ethical and
social considerations, thereby justifying a cross-
cutting approach.

FUTURE ACTIVITIES

The experience gained with the various national and
international research and development projects
should stimulate more in-depth discussions on levels
of automation and would enable the definition to
be amended by 2020 if so required.

Link: https://www.ccr-zkr.org/files/documents
AutomatisationNav/NoteAutomatisation en.pdf

ABOUT THE CCNR

The Central Commission for the Navigation of
the Rhine (CCNR) is an international organisation
that exercises an essential regulatory role in the
navigation of the Rhine. It is active in the technical,
legal, economic and environmental fields. In all
its areas of action, its work is guided by the
efficiency of transport on the Rhine, safety, social
considerations, and respect for the environment.
Many of the CCNR’s activities now reach beyond
the Rhine and are directly concerned with European
navigable waterways more generally. The CCNR
works closely with the European Commission as well
as with the other river commissions and international
organisations.
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