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1 Introduction

Work package 4 in the CASCADe project concentrates on providing data and
information for the design and modelling work packages. The work has involved a
process of focusing the aims of the project, gradually refining the area of attention to

the point  where a final product can be produced. This process is shown below:

DELIVERABLE 4.1: User feedback / ship visit to establish areas to focus on in terms of the bridge and the
way crew work together

DELIVERABLE 4.2: User feedback / simulator experiments looking at specific
benefit of a shared display with annotation tool

DELIVERABLE: 6.2: Filmed exercise with user feedback to
determine the best position for the shared
display on the bridge

DELIVERABLE 4.3: Exercise gathering
user feedback on what
content to display
on the shared
display

With the function and position of the shared display established, the purpose of
deliverable 4.3 was to examine the content that might be shown on the shared display

in differen t modes of operation. This information would still be customisable, but
wouldact as a O draddafer the display in different phases of operation.

2 Method

In order to determine what information would be shown on the shared display in
differentmodes of operation , an exercise was designed for seafarers to complete. The
exercise involved presenting experienced seafarer:
of different sources of information that could be included on this display. The seafarers
were then given a scenario, and asked to design a screen that would be most useful
during this event or mode of operation. The different sources of information were
represented by boxes and could be dragged and dropped onto the blank display, and
resized as required . The  participants could therefore  determine:

D What information was shown on the screen (inclusion)
2) Where the information was placed (position)
3) The size of the information on screen (prominence)

The exercise was completed in Powerpoint, with the blank sta rting screen shown in
figure 1 below:
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Figure 1: Powerpoint screen used for configuration experiment

2.1 Menu options I dials and displays
A list of the most common types of information available on the bridge were included
on the menu, wi t hs asc imciutied to&llovb thex participants to think
beyond conventional dials and displays and include information that would be valuable
during particular modes of operation . The inclusion of O6customd box:
instruction given to participant s that they should go beyond the state -of-the -art and
be future -thinking in their solutions.
In addition to familiar dials and displays, the participants were also given a notepad
tool as one of the menu option I it was explained that this could be used to make
notes at any time, and could be used to save different notes by different crew
members. The inclusion of this notepad feature was a direct result of earlier f eedback
from seafarers on t he project wh o val ued havin
conventional paper charts to jot down notes.
It was also explained to seafarers that the shared -display would allow annotation |
particularly focused on the electronic cha rts.
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2.2 Modes of operation

The groups were presented with 10 modes of operation / scenarios that they were
asked to design screens for. These were based on earlier work in work package 1,
and are shown in table 1 below:

Table 1: Modes of operation / scenarios included in the exercise
1 Berthing / Leaving Berth
2 Navigating coastal waters
3 Man overboard
4 Master-Pilot Exchange (arrival on vessel)
5 Navigating in Fog
6 Under Pilotage
7 Emergency Collision Avoidance
8 Watch hand-over
9 Navigating deep sea
10 Piracy situation

2.3 Participants

The exercise was conducted at Warsash Maritime Academy. It was decided to use
participants from the Chief Mate course in order to gain insight from experienced
navigating officers . All participants were given a £20 Amazon voucher for their
participation.

2.4 Data collection methods

The main information to be collected from the exercise were the final powerpoint

screens designed by the participants. These represented the final result of the group
discussion surrounding the scenarios in question. Audio of the group discussion was

also recorded in order to gain additional insight into how decisions were made. Audio

from the exercises was later transcribed.
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2.5 Procedure

An introductory talk w  as first given to the seafaring participants explaining the

CASCADe project and what would be involved in the exercise. The concept of the
shared display was also presented, including the annotation tool. Short video clips
from the evaluation in work pack age 6 were shown to the group to illustrate the tool

in action. The participants were then given an information and consent form to
complete (see appendix 1), and a basic details questionnaire (see appendix 2) in

order to get a broad overview of the demogr aphics and experience of the group.

The class was then divided into 2 groups, with each group placed in a separate
classroom with a computer, projector and the PowerPoint slides for the exercise. The
class was split into two groups in order to explore t he extent to which solutions to the
same scenarios might differ.

Critically, it was explained to the participants that the shared display would be
additional to screens already on the bridge, not an alternative. This was an important
point to make in terms of determining how they designed the displays.

A debrief form was given to participants at the end of the exercise which included
contact details for the research team (see appendix 3).

2.6 Ethics
The experimental procedure was submitted and approved by the Cardiff University
Psychology Department Ethics Commi ttee. The only ethical concern surrounded the

use of audio recordings of the participants during the e xercise , but participants were
informed that all responses would be made anonymous in reported transcriptions.

3 Results

3.1 Demographics

There were 12 participants in total T 6 in each of the two groups. The mean age of

the group was 29.1  (range 24 -39) and the mean time spent at sea was 5.3 years

(range 3 1 7). There were five 3 ™ officers, six 2 " officers and one Chief Officer. All

the participants were British, apart from one Nigerian participant . The participants

mostly wor ke<enadd &lisglel s (cruise ship, n=4, gas t
vessel, n=2, supply ship n=1, dive support n=1, private yacht n=1, products tanker

n=1). The mean number of navigating officers onboard the most recent ship of the
participantsd was 5.9, again highlighting the fac
better manned / higher end ships. This demographic was useful in terms of the aims

of the project as the participants were mostly working on vessels with equipment

approaching state -of-the -art.
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3.2 Screen Solutions

Below are the screen solutions from the two groups for each sc enario, alongside
pertinent comments taken from the audio transcriptions

3.2.1 Berthing / Leaving Berth

3.2.1.1 Group 1

3.2.1.2 Group 2

BERTHING ARRANGEMENT
(LINES/POSITION)

DOCKING CAMERA

23/04/2015 Named Distribution Only Page 9 of 35
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3.2.1.3 Discussion

Much o fthe initial discussion from the groups surrounded the definition of the shared
display, working out exactly how it would be of benefit on a modern bridge, and
getting it clear in their minds how it would function. In particular, the question of
duplicati on of information was central, as highlighted by this excerpt from group 2:

P1: Dept h, speed, current, wind speed and wind
constantly, 100% of the time displayed on the conning page, which is in the

mi ddl eé | donodoguyksnowl ydbandt know if you have th
cruise ships, and theyobébve clearly got it on thi:
P3: Because we donot have that, we have | i ke a
bridge

P1: You get used to looking in the same place for the information, if you had

that conning page | donét think you would be 1 ¢

100% of the time you just look straight at the conning page

This discussion naturally led into highlighting difference s between vessels in terms of

what equipment is currently available, as illustrated by the  excerpt below from group

1
P1: I f youobmamoewrei, ngoadre not going to be using a
in the centre, because you have the conning page anyway, w ith the rudder
angle and the rate of turn and the headingé itd:
on the bridge.
P2: It is nice to have it all consolidated thout
look everywhere for it.
P1: On an integrated bridge this is not ne w technology
P3: No, but this is what we were saying, weobdre
systems on a cruise shipé this is for the futur
cruise ships.
P4: I think webve got to take ourselves out o f
everything

P2: Is this not like the next level of that though anyway? The next level of
the conning display

P4: But al so, if you think we dondét have a syst
ships to flick between, say |l etds broisngpriumgt he b
up the sailingpage -we donét have that capability.. you I
go through so ités in one setting.

P1: | suppose the question is, does this supplement the conning display or

replace it?

P3: See on my last ship - this conning display we dér e t al ki myglasabout

ship didnét have any of that at all

23/04/2015 Named Distribution Only Page 10 of 35
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P1: But if the bridge of the future that this is being put onto, you would think

it would have that, you know

P4: Ships will have minimum requirements in terms of what they need,
t h e y @nly going to pay for what they need, whilst cruise ships always have
a lot more

The researcher was always on hand to answer questions, and therefore it was possible
to clarify how the shared display would be used, as shown by this excerpt from group
2

P4 [to researcher]: Is this screen in addition to the conning page?

Researcher: Yes é tibs al so a prominence thingé. you can
this information available to you, but in a particular mode you want something

very prominent and bigger, rather than a little box down there....

P4: So youbre asking us to prioritise what we ne

Researcher: Yes

Early on, the particular value of both the notepad tool and annotation were
highlighted, as shown below:

GROUP 1

P1: The not epad, why | think ités wuseful for berthi
write on it distances and that sort of thing during the manoeuvre which gives

the team the opportunity to chayodkaeawghew i f youodr e
does the team know if the manoeuvr e is going well? Because you define

duringthe manoeuvre ( f or example) | dondét want to get mo
from this ship, or | dondét want to be more than

because otherwise the others membersnawf the tea
what are the defined limits (are) to challenge and say this is not going to
plan

P6: So with the note pad you could put all the VHS channels and where to

report

GROUP 2

P5: | f youdve done da smacrsierdg thhrei eafp.p.r oaché i f yo
el ectronic chart there, thatoés when it would be
drawing, and then as you as officer in the middle know, this is the planned

manoeuvre, this is what the captain and pilot want to do, t hen if youdre in t|
mi ddl e monitoring it as well, then youbdre 1ike,

you can question it
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P1: I think the drawing function on the <chart
youodre talking about somet hi ng uwmtmakeylpentchart, yol

and one officer has been there before but the ¢
than him leaning over and having a look at your chart, you can put a circle
round it on the chart in the middle

At this early stage in the exercise the partic ipants also identified that the shared
display would be much more useful in some s cenarios rather than other s, with
particular value in scenarios focused on planning and communication:

GROUP 2

P5: This is probably the scenario, berthing and leaving berth, where this

would be used the |l east thoughé number 4 i s ma:
thatdés perfect for that, pil ot comes on and t he

can see whatodéds on there

In terms of the actual solutions from the two groups, these were quite different. Group
1 took the approach of including a large amount of information on the screen, whilst

group 2 focused on particular tools that would have specific use in a berthing scenario.

A docking camera was added by group 2, in addition to a screen sh owing the berthing
arrangement in terms of the position of lines (ropes).
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3.2.2 Navigating Coastal Waters

3.2.2.1 Group 1

Navigating Coastal Waters
I il L) arararal Buricira Uear)

RA OF | RUDDER
ANGLE

ELECTRONIC t SFEEE R

. 1
g ht Q ho efikcge il
- Male sUve ot L\ a L\ arna
C P P back
- ot sl G k B
]
. D:

s el e

3.2.2.2 Group 2

"[ro Level [DEPTH

- hEET D
or FLN SREE_D

DEPTH CONTOURS /SETTING

ZNOTE

3.2.2.3 Discussion

The solutions for navigating in coastal waters were more similar for both groups, with

a large electronic chart, and also the note pad featuring quite prominently . Group one
23/04/2015 Named Distribution Only Page 13 of 35
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overlayed the radar on top of the electronic chart, a customisation not originally
offered in the menu of choices, but one they saw as valuable (and one they continued
to use in the other scenar  i0S).
In group one an interesting point was made about how crew members might want
to see the same pieces of information in the same place on the screen to avoid too
much disorientation when switching between modes:

P5: | think on every display you should keep your heading and speed

information pretty much in the same place, otherwise if you change
configuration you dondét know where youobre | ooki.l
P6: You want constants, so you know exactly where to look each time

Group 2 suggested that only the annotation and notepad features might actually  be
used on the shared display i.e. those elements that are missing from a conventional
bridge:

P6: I f you donét repeat stuff thatodés calp t he conr
just going to have basically an electronic chart and notepad all the time!
P2: But whatdés wrong with that?

As discussion progressed, however, the incorporation of other information was
suggested i such as the alarm panel:

P2: I think we should have an alarm panel on thereé. because
something like this is useful, so then anyone can answer the alarms, not just

the person whob6és closest to the alarms which ha
side or whatever. Either one of you can just turn your h ead, tap the alarm,

answer it, and youb6re done.

One of the participants in group 2 suggested a different functional design for the
shared display, where all possible screens are shown on the menu, and then when
you select a screen, it shows up in the main panel:

P5: How about if we look at it from the point of view you have all these options

on the right hand side, are capable of being on this screen. If you have them

all in a list down the right hand side, say you have a big chart, small rate of

turn, sm a |l | radar , and itdéds a touch screen thing, 1
where you just press the one that you want access to quickly, and it pops up

and overlays in into the big side bit. That way you have an information display

system wher e vy ou bingattheg push otabettorny and if you need

to access it quickly you can visually see what you want, press it, and it will

pop up, as long as everything else stays accessible down the side.
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3.2.3 Man Overboard
3.2.3.1 Group 1
3.2.3.2 Group 2
3.2.3.3 Discussion
The electronic chart with annotation was given the largest amount of space on both
groupsd screen, with the notepad also featuring h:
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