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1  Introduction  

The experiments in work package 4 had two separate purposes:  

 
1.  To provide data to allow modelling  of seafarer actions and behaviour 

(baseline) for the V irtual Simulation Platform and to provide data on the 
possible impact of new design concepts developed in the project. These data 
were therefore required for work packages 2 (Methodology for Bridge Stud y 

and Design) and 3 (Study and D esign of Adaptive Bridge System ).  
 

2.  To continue the process of engaging with seafarers  in terms of learning from 
their experience, a process started in deliverable 4.1.  Keeping this direct 
connection with seafarer experience is essential in terms of ensuring the end 

product(s) of the  project are of real value to seafarers.  The experiments , 
performed on the Physical Simulation Platform, therefore aimed to collect 

information on seafarersô experiences with our experimental scenarios, and to 
collect early feedback on  design ideas being developed in the project -  trialled 
in the experim ents in a rudimentary form.  

2  Method  

2.1  The Simulator  

For the purposes of the experiments we used the Physical Simulation Platform, a 

ship simulator at Raytheon An schutz /RAY, project partner on CASCADe. The 
simulator has 5 multi -purpose console screens which can be set to show either 
Radar, ECDIS or Conning information.  The configuration of  each screen is shown in 

image 1 below:  
 

 
Image 1: Simulator screen arrangement  

 
The simulator required the addition of a control console in order to run the 

experiments. The control console was positioned  at the back of the simulator, 
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hidden behind screens  (see image 2 ). At this console the scenario s could be 
monitored and adjusted  by the simulator trainer  (live) , and it was also the point 
from  which communication could be conducted. The simulator did  not h ave radio 

equipment installed, and therefore  the trainer communicated with the pilot  via a 
separate portable VHF radio.  The partition screen  at the back of the simulator  

allowed the research team to have space to discuss the experiments  and organise 
equipm ent without disturbing the participants  (see image 3  and 4 ) . The partition 
screen also  acted as the back of the ship ôs bridge, and therefore a wheelhouse 

poster and pilot ôs card was  posted onto them to show the shipôs characteristics to 
the participants  (s ee appendix 1 and 2  for the Wheelhouse Poster and Pilots Card ).  

 

 
Image 2: The control console and screen  at  the  back of  the  simulator  
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Image 3 : Behind the partition screen in the simulator  

 

 

  
Image 4 : Watching the exercise from behind the partition screen  
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2.2  The Scenario s 

2.2.1  Scenario design  

The scenario s used in the experiments w ere  designed around a number of factors :  
1.  Areas of development in the project ï the scenario s needed to look at phases 

of operation relevant to new tools being developed on the projec t.  

2.  The scenario s had to be geographically located in an area where we would be 
able to source pilots experienced with the route.   

3.  The scenario s had to be geographically located in an area where we had 
nautical charts available in the simulator system.  

4.  Pract icality ï the scenario s had to be of a practical length to allow two 

seafarers to be run in a day, and to allow time for detailed feedback 
afterwards.  

 
Based on the above criteria, the scenario s were  designed and d escribed already in 

D2.4 and D2.5 , chapter ñTest scenarios ò. They involved taking a vessel out of Kiel 
harbour  (the harbour adjacent to the Raytheon  offices ) , under the supervision of a 
pilot.  A description from the Trainer is as follows:  

  
ñAdami Runnerò has left HDW Berth No. 6 with destination Skaw. Tugs are 

let go and left; Ships speed is 3.8 kn increa sing to pilots ordered 8 kn.  
Incoming ferries, traffic in & out Kiel -Canal. Seismic survey in vicinity of  
ñFriedrichortò-Lighthouse.  

 
The scenario s also saw fog coming in later , to increase the difficulty of the task, and 

to help explore the  way in which seafarers can move from visual navigation to 
electronic aids in challenging conditions.   
 

The scenario s can be split into two parts  and were renamed as experiment 1 and 
experiment 2 , previously called  scenario 1 and scenario 2 (c.f. D2.4/D.5) :  

 
Experiment  1: Master -Pilot exchange  
In this static experiment , we just wanted to look at the communication that  takes 

between a captain and a pilot when they join a vessel. The vessel in the scenario  
was alongside, and the captain and pilot had up to 10 minutes to discuss the 

passage out of the harbour.  
 
Experiment  2: Taking the vessel of harbour  (Collision Avoidance )  

The scenario was advanced to the point when the vessel had released all tugs, and 
was heading out Kiel  harbour. The captain and pilot were simply instructed to safely 

navigate out of port  towards Skagen .  
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2.2.2  Vessel used in simulation  

The ship type chosen for the scenario s was a bulk carrier. Thi s was chosen to 

correspond with the type of vessel owned and ru n by project partner Mastermind 
Shipmanagement /MSM  (see appendices 1 and 2 for details of the vessel).  This 
allowed us to gain added insight into the procedures used on this type of vessel. 

Using a ship similar t o that operated by M SM also left open the option of conducting 
experiments onboard ship later into the project should this prove useful / feasible. 

Comparing simulator results with those gained onboard a real vessel can be 
extremely  valuable.  
 

2.3  Data  collection methods  

2.3.1  Video Recording  

In order to record the precise actions of the seafarers, and their interaction with the 
simulator equipment, a multi - camera approach was adopted. Each of the five 

console screens had a video camera  placed  in front to re cord the information on 
screen (see image 5), and any setting changes made by the participants. There was 
also a camera at the front of the simulator, pointing back, to capture the interaction 

between the seafarers, a camera on the ceiling pointing down to  capture interaction 
with equipment, and a camera at the back facing forwards to capture the action 

from behind and the image shown on the simulator screens (i.e. the simulated ship 
windows ï see image  2 showing this camera  ï numbered camera 8 ). The camera  
placements can be seen in image 6 below.  

 

 
Image 5: Camera in front of screens  
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All camera s apart from camera 8 were GoPros (3+ or 3s). These were chosen for 
their small size, and wide angle of view.  At the beginning of each testing session 
one of the re search team would clap to provide an audio/visual cue for syncing the 

camera up when editing the footage.  
 

 
Image 6: Camera Placement  

 

2.3.2  Feedback Questionnaires  (for tools feedback)  

Aside from capturing the actions of the seafarers on the cameras, we wanted  to 
learn  about how the participants  perceived the scenarios, and the challenges they 

face when facing similar situations in real life. We also wanted to gain feedback on 
design ideas being developed in the project. Short questionnaires were therefore 
give n to all participants, with three main sections (the order of these sections  in the 

questionnaire  varied according to the participantôs role): 
 

1.  Feedback on exercise performance : we wanted to assess how the participant s 
believed they had performed in the ex ercise, and how they perceived the 
performance of the other participants  involved . The participants (seafarers 

and pilots) had to respond to four 7 -point scales as follows:  
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¶ How difficult  do you think the exercise was? (1= difficult, to 7=Easy)  

¶ How was y our communication with the [other participant] (1= Very poor, 

to 7=Very Good)  

¶ How well do you think you personally did on the exercise? (1= Very Badly, 

to 7=Very Well)  

¶ How well do you think you did as a team on the exercise? (1= Very Badly, 

to 7=Very Well)   

 

2.  Feedback on non - implemented  design ideas : the participants were presented 
with two design ideas outside of the simulator exercise in order to gather 

their feedback. These were:  
i.  The ability for the pilot to share a route plan & waypoints with 

the bridge si mply by plug ging  in their Portable Pilot Unit (PPU), 

and to show this ópilotôs routeô as a secondary route on the shipôs 
ECDIS.  

ii.  The potential for the shipôs ECDIS to have waypoints that could 
be moved simply by touching and dragging them on screen (a 
featu red demonstrated by showing them a PPU developed by 

partner Marimatech /MAR  which utilises this functionality).  
 

3.  Feedback on implemented  design idea :  half the participants also tested a new 
design idea, in a  basic form, during their simulator session. They were 
encour aged to write on transparent overlays on the screens to help with 

communication. Questions were also included in the feedback questionnaire 
regarding this  design concept  (although  these questions were  only completed 

by participants who were in the conditio n in which this feature was  available ).  
 
For the feedback on the design ideas, the following questions were asked:  

 
¶ What do you feel the overall impact  of this feature might be?  

(1=negative to 7=Positive)  

¶ To what extent do you feel this feature might have  an impact in terms of 

Safety  (1=negative to 7=Positive)  

¶ To what extent do you feel this feature might have an impact in terms of 

Efficiency  (1=negative to 7=Positive)  

¶ To what extent do you feel this feature might have an impact in terms of 

Communication   (1=negative to 7=Positive)  

¶ To what extent do you feel this feature might have an impact in terms of 

Master Pilot exchange speed  (1=negative to 7=Positive)  
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¶ To what extent would you like to see this feature on board ships?  
 

1 Ä I would really not  like to se e it  

2 Ä I would not  like to see it  

3 Ä Iôm neutral  

4 Ä I would like  to see it  

5 Ä I would really like  to see it  

  

Parti cipants who took part in the Testing condition (i.e.  using the screen annotation 
tool )  were also asked:  

 
¶ To what extent did writing on s creens make completing the simulator 

exercise easier or harder? (1= Harder to 7= Easier)  

 
In addition to the seafarers and pilot s who took part in the simulator sessions, 

fee dback was also gained from the Trainer / instructor  who ran the sessions, to see 
his perception o f both the participantsô performance, and the new design ideas. 
Questions in the Trainerôs questionnaire were based on those in the seafarer/pilotôs 

questionnaires, but more space was given for additional comments.  
  See Appendi ces 3, 4 and 5  for copies o f all the questionnaires used.  

 

2.3.3  Scenario reflection and New Tools Interview s  

In addition to the feedback questionnaires, the seafarers and pilots were 
interviewed to ga in extra depth and insight into:  
 

(1)  Their performance on the exercise, and how/why they p erformed as 
they did.  

(2)  Their experience of similar scenarios in real life, and key factors that 
need to be considered.  

(3)  Their opinion on the design ideas presented.  

 
 This short interview took place after completing the simulator exercise. A semi -

structured approach was taken, with a list of question to work from, but with the 
option for the participants to explore new areas if the interview went this way . The 
questions asked to the participants were as follows:  

 
Experiment  1: Master -Pilot exchange  

¶ Are you sa tisfied with the way in which a route is decided upon between the 

pilot and captain?  

¶ Are there any ways you feel this planning operation could be improved?  

¶ What do you think of the proposed ideas?  
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1.  Pilot sharing waypoints with the ship  

2.  Touch changing of w ay -points on ECDIS  

 
Experiment  2: Navigating out of port under pilotage  

¶ How difficult was the exercise?  

¶ How do you feel the exercise went?  

¶ What were the biggest challenges of the exercise?  

¶ What do you see as the dangers when under pilotage? Can you give 

examples from the exercise?  

¶ Are there any ways you feel pilotage could be improved?  

¶ Only for those in the condition with the option to write on the displays:   What 

do you think of the proposed idea? i.e. annotating screens?  

 
The interviews were recorded usi ng a ZOOM 1 audio recorder, and then transcribed 
after the experiments.  

2.3.4  Procedures Interview s 

A second , longer interview , focused on analysis questions from WP2/WP3. Footage 

from Camera 8 was replayed to the pilot and seafarer on a laptop, and paused at 
key moments to gain insight into the way in which they carried out the task. The 

resulting interview was then recorded in sync with the playing/pausing of the 
playback video so that it would be possible to identify exactly what they 
interviewees were descri bing  at any point . The playback session and audio was 

recorded using óCamtasia ô screen recording software  (sold  by TechSmith) . 
 The questions asked to the participants were as follows:  
 

Seafarer Questions  
¶ Intro: What is a (single) manoeuvre in your poi nt of view e.g. collision 

avoidance, keep track, traffic monitoring? How would you call it ï task, 

manoeuvre, procedure?  

¶ When is a new manoeuvre/task starting and when does it end?  

¶ What was the aim of the manoeuvre(s)/task?  

¶ Comment on what you did during m anoeuvre/task execution?  

¶ Where did you get the necessary information from? By communication, 

display, etc.  

¶ Are there recognizable/repeating manoeuvre/task patterns?  

 

Pilot Questions  
¶ Are you satisfied with the Master -Pilot interaction during Experiment 2?  
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¶ Ask PILOT  (separately) for seafarer´s performance, any abnormalities or 

problems?  

 

2.3.5  Ethics  

The experimental procedure was submitted and approved by the Cardiff University 
Psychology Department Ethics Committee. The only ethical concerns surrounded the 

use of  video footage of participants, but the use of this footage within the project 
was made clear to participants before participating.  Participants were assured that 
any video footage in the public domain would see their identity masked.  

 

2.4  Participants  

A prio rity in  the experiments was to use currently active seafarers. It was also 
essential that they were experienced with Raytheon Anschütz systems, so that we 

avoided any performance variation that could be accounted for by this.  Finally, we 
required either Captains or  Chief officers who would be familiar with navigating 
alongside a pilot.  

 Initially companies in the vicinity of Kiel were approached, although it was not 
possible to find seafarers with the necessary experience of Raytheon Anschütz 

systems. Employees of Mastermin d Ship management were therefore brought in 
from outside of Germany . The seafarers were all non -German, which was 
considered to be useful as it would allow the research team to study the dynamic in 

terms of having a captain and pilot with different native languages, but working in 
English. The pilots were German and sourced from Nautischer Verein zu Kiel.  

 

2.5  Procedure  

The experimental procedure was structured around logistical as well as project 
related factors. The challenge / resource implications of sourc ing active seafarers, 
familiar with Raytheon Anschütz systems, and in senior navigational roles, limited 

the number of testing sessions that could be run. A more qualitative approach was 
therefore taken ï running a limited number of sessions, but exploring each one  in 

as much depth as possible.  
 
There were 4 testing sessions in total -  one in the morning, and one in the 

afternoon over two days. For each testing day, there was a pilot who took park in 
both the morning and afternoon sessions, and four different seafa rers for the four 

different sessions. Each testing session consisted of two experiments : the master -
pilot exchange (static), and the pilotage out of port (active).  These are described 
further in 2.2.1  and D2.4/D2.5 . Before starting the experiments, all participants 

comp leted a consent form, and were given time to familiarise themselves with the 
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simulator. They also completed a Basic Details Questionnaire, collected basic 
demographic information, and informatio n on their maritime experience (see 
appendix 6).  

 
 In all fou r testing sessions, the master -pilot exchange was the same without any 

additional tools. The changes were made in the second experiment  ï the pilotage 
out of port. In the baseline condition, the pilot was given a PPU to use (in line with 
the state of the a rt), and the seafarer was required to navigate out of port as 

normal . In the testing condition, the PPU was removed, and the seafarer and pilot 
were given the opportunity to annotate over the console screens using white -board 

pens  (see appendix 3) . This was to explore the impact of this tool in terms of aiding 
communication. In the testing condition, an extra route was also shown on the 
ECDIS to replicate what it might look like if the pilot had exchanged route 

information with the vessel. In the testing condition, 2 routes  were therefore shown 
on the ECDIS screen. The testing conditions are shown in Table 1 below.  

 
Table 1: Experimental Conditions  
 

 
Baseline or  

Testing?  
PPU?  

Pilotôs route 

shown on 

ECDIS?  

Drawing 

tool 

available?  

Session 1 (day 1, morning)  Baseline  Yes No No 

Session 2 (day 1, afternoon)  Testing  No Yes Yes 

Session 3 (day 2, morning)  Baseline  Yes No No 

Session 4 (day 2, afternoon)  Testing  No Yes Yes 

 
After completing the simulator exercise, the seafarer and pilot would complete the 

feedback questionnaire  and scenario reflection / new tools interview  in the simulator  
(approx. 20 minutes), before then completing the procedures interview (approx. 

1hr)  on a laptop with another one of the researchers.   
 
After completing the experiments, participants were given a  debrief form explaining 

the nature of the project. The debrief form also contained contact details for the 
research team (see appendix 7).  

3  Results  

3.1.1  Demographics  

The average age of the 4 seafarers was 43.8  (range 31 ï 57) , and the average 
years spent at sea  was 25.5 years  (range 7 -40) . There were 3 captains and 1 Chief 

Officer. The experience of the seafarers was mostly on general cargo carriers, 
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bulkers and container ships. Two of the seafarers were Polish, one was Montenegrin 
and one was Bosnian -Herzegovin ian.   
 The Pilots were 46 and 40 years old, and had worked at sea 28 years and 20 years 

respectively. Both Pilots were German.  
  The trainer was also German, He was 54 years old and had worked at sea for 36 

years.  
 

3.1.2  Exercise performance  

The simulator exe rcises were never  designed to draw statistical comparisons in 
terms of performance with or without the CASCADe tools.  Maritime simulator 

exercises involve a large number of variables, and without a much large sample 
(c.50 -  100 participants) it wa s not po ssible to calculate the relevant influence of 

different factors.  Furthermore, all the baseline sessions occurred in the morning, 
and Test conditions in the afternoon, leading to obvious learning effects. All that 
should be cautiously noted  is that the Trai ner gave higher scores on all performance 

variables in session s using the annotation tool. Also, the only collision incident 
occurred in one of the baseline conditions, although demand characteristics can 

most likely account for this (the captain mentioned  afterwards that he didnôt know if 
the pilot might have been pre -briefed by the research team to act in a certain way).   
 The focus on the studies was instead on depth , looking in detail at the reasoning 

behind decisions, and how the participants related t hese decisions to real life. This is 
the focus of th e remainder of this  report.  

 

3.1.3  Feedback Questionnaires  

3.1.3.1  Feedback on exercise performance  

Across all the seafarers and pilots (n=6) the average rating for the difficulty of the 
exercise was 4.75  on a 7 point scale from 1 (difficult) to 7 (easy). We can conclu de 

from this that the scenario s were  of an appropriate difficulty without being too easy, 
or too difficult.  

 The average rating for communication reported by  the seafarers and pilots was 
6.25  (1= Very Poor communication , 7 = very good communication), indicating that 
the seafarers and pilots believed their communication was very good. In terms of 

overall team performance , the average rating given by the seafarers and pilots was 
5.5 ( 1=very badly, 7=Very Well) , again indicating a general perception of success 

on the exercise.  
 
 Whilst the small sample size prohibits extensive data analysis, further insight is 

gained from the comments noted by  the Trainer. These comments highlighted three 
areas of interest in t erms of the core themes of the project.  
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(1)  The Trainer was critical of captains who were over -trusting of the pilotôs 
judgements, and did not perform their own counter -checks on the shipôs 
systems.  

(2)  The Pilot needs to perform a role in terms of information fi ltering for the 
captain ï especially in terms of local - language VHF information. 

Translating all information for the captain may results in information 
overload.  

(3)  The use of the annotation tool was useful in terms of aiding 

communication and the accuracy o f decisions made.  
 

3.1.3.2  Feedback on non - implemented design ideas  

Two ideas were presented to the pilots and seafarers  (see appendix  3) :  
 

(1)  The concept of the pilot automatically sharing a route from his/her PPU 
which could be shown on the shipôs ECDIS 

(2)  The concept of way points being changed simply by touching on the ECDIS 
screen . 

 

Both ideas were well received, with the concept of touch -moveable way points on 
ECDIS the better received of the two. The average impact rating  across all the 

participants and the Trainer  for the share d routes concept was 5.57 compared to 
6.57 for the touch -moveable way points  (1=negative, to 7=positive ) . All four 
seafarers gave the touch -moveable waypoints concept consistent ratings of 7 for 

Safety, Efficiency, Communication and Exchange speed, indicat ing noticeable  
enthusiasm for  this this idea amongst those using the Raytheon ECDIS on a regular  

basis.  When averaged across all the participants, including the pilots and Trainer, 
the highest scores were given for communication impact.   

 

3.1.3.3  Feedback on imple mented design idea  

The average impact rating for the annotated screens concept across the seafarers 

and pilots was 6 (1=negative, to 7=positive ).  Average scores for Safety, Efficiency, 
Communication and Exchange speed on the same scale were even higher (6. 2, 6.4, 

6.6, 6.4). When asked: óTo what extent did writing on screens make completing the 
simulator exercise easier or harder?ô the average score was 6.4 (1=harder, to 
7=easier , see appendix 3 ).  

 It can be concluded that there was unanimous support for the screen annotat ion 
concept.  
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3.1.4  Scenario reflection and New Tools Interviews  

3.1.4.1  Scenario Reflection  

After the simulator session, the participants were interviewed in order to gather 
feedback on how it went, and, more crucially, how the scenario s related to their real 
life exp erience on  board ship.  Selected transcriptions from these interviews are 

shown  below which provide insights into the communication environment on the 
bridge.  

 
3.1.4.1.1  Potential equipment improvements  
 

In the first session the pilot and seafarer pointed out that th e ECDIS did not 
continually show the name of the vessels, unless you specifically clicked on a target. 

This was identified as a clear area for improvement, and a feature already 
implemented on the PPU:  
 

PILOT 1: And another advantage of the PPU was that th e AIS targets were 
all completely named, there were all the vessels names, on the targets, and 

then I explain, ok now this vessel XXX left the lock, and captain he look and 
see itôs XXX, and left the lock, and everything is fine.  
 

SEAFARER 1: So here [poi nting at ECDIS]  there is no name of the vessel, 
compared to the PPU, you have it. This helps, for example, for the pilot 

also, to get the communication with the vessel, so you can call easily the 
name.  

 

3.1.4.1.2  Communication on the bridge  
 

It was identified that s eafarers have to think as a team in terms of the way they 
interact:  

 

SEAFARER 1: On a bridge we have to work as a team, not the singular, we 
have to pass the information to each other. We spoke before with the 

captain that first of all is atmosphereéeach one trust each other, because 
you know, we are professionals, the pilot who knows the local conditions, 
and the captain of the vessel is the one who knows the vessel. And then we 

always have to compare.   
 

It was raised that it is important for the pilot to speak their orders loudly and 
clearly so that the whole bridge team are kept situationally aware:   

 
PILOT 1: I speak loud, for example, when I give a course order, I do it loud 
and clear, so that everybody can hear it, it means the helmsman at least he 
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should know, the captain here on the other side he should know as well, or 
the officer or whatever, and everybody as we said before repeating the 
or der  

 
A question was put to the first pilot as to whether the PPU is used all the time. The 

answer highlighted that it depends on conditions:  
 

RESEARCHER: Do you use a PPU all the time now, in Kiel?  

PILOT 1: Sometimes, not all the time. Depends on circumstances such as 
weather conditions, like traffic conditions, and then I decide if I open the 

box [PPU] or not.  
SEAFARER 2: From my experienceé when the weather is perfect they never 
use it. And especially when they have a helmsman from the canalé 

helmsman are very very important, local helmsmané 
 

The pilot also highlighted that the PPU has other advantages in terms of acting as a 
reference database for maritime rules and regulations:  

 

PILOT 1: é we have also on the PPU, all the laws for example. So some 
captain asks me about the pilotôs exemption, and I have not all the data in 

my mind, and I look to the PPUé.  
 

3.1.4.1.3  Language on the bridge  

 
The focus groups conducted earlier in the project  at a maritime college  

highlighted some of the challenges faced in terms of language . One of the 
seafarers highlighted a new issue, however:  the problem of the pilot being a 

native Engl ish speaker and speaking too fast so that the crew do not 
understand:  

 

SEAFARER 2: The problem starts when you are in the States, on the rivers, 
and also during passage approaching the ports in the UK. Itôs happened to 

me that I recognise immediately when the pilot is not English because I 
understand him! One pilot told me that, ok, if you donôt understandé we 
have an order in England to be warned by the pilot, óPlease talk to me 

slower, because I donôt understand your pronunciationô ï so that can be 
done i n English ports, in the UK. But in America, forget it. There is 

sometimes a total lack of communication, and the pilots are making all 
operations very very fast, there is no intermediate speed, there is full speed 
ahead, and full speed astern. And t hat is really really dangerous.  
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The same seafarer also highlighted the problem of crew members speaking in 
their native language rather than English, and similarly Pilots using local 
language:  

 
SEAFARER 2: é I had a chief engineer from Poland, and then the seco nd 

engineer also. And then they were talking to me via phone, via intercom, in 
Polish language, it was a total disaster to the pilot and to me, because I was 
also asked to translate what the y are doing in the engine room é and then 

the tug boat which arrive d on the scene was partly English language people, 
partly French language people, disaster, total disaster!  

 
Pilot 2 also highlighted the same danger that can be faced in terms of the use 
of local language:  

 
RESEARCHER: Whatôs the biggest danger when under pilotage?  

PILOT 2: When you canôt understand what theyôre talking about on the 
radio, local language, or when they talk to the tug boatsé I was on a 300 
metre container ship, and you had two tug boats, forward and aft, and of 

course the manoeuvres are qu ite clear and standard, and you know what he 
[the pilot] should tell them, but you donôt know if he did it, if he actually did 

it, so you just see by the action of the tug boats if they are actually pushing 
or if they keep a slack line. You always have to ask the pilot, ñwhat did you 
just tell them? What was your intention?òé There were a lot of 

misunderstandings which really led to dangerous situations because of this 
lack of communication.  

 
3.1.4.1.4  Route planning  

 
The participants were asked about the extent to w hich a route plan is used. The 
impression gathered was that it is  used as a reference, but  is not strictly adhered 

to:   
 

TRAINER: This route your second mate did, itôs not so important for you? 
You are more or less looking at the situation and how it is?  
SEAFARER 3: The route itself, especially at this stage, not so important  

RESEARCHER: So youôre absolutely not interested in that route planning? 
SEAFARER 3: I am, in a way of possible obstructions on the route, and in a 

way to know what is the spaceé where I can adjust my speed to make the 
vessel to passé but you are mostly focused on the space you have 
outside é. the thing is, in situations like manoeuvring, you cannot have a 

fixed route, because all the time some vessel will drift, and he will not pass 
thro ugh the designated route, or I will drift. You try to follow the track and 

then you will see if you are concentrating to follow strictly your track with 
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the influence of current, wind and the engine effects, shallow water effects, 
all the time you will hav e a line like this [an odd course shown] and if you 
are focused on such things, for sure you will miss seeing more important 

things, and thatôs why the track for me is just like, something here to know 
that Iôm going in that direction. 

 
Seafarer 3 also hig hlighted how it is possible to get the impression that the 
route plan is crucial, just because of its regulatory importance, but that 

ultimately pilotage is a goal -orientated exercise:  
 

SEAFARER 3: Due to strict regulations, every port state controller who  
comes, first what they ask when they come on the bridge, is ñwhere is your 
voyage plan?ò, and because of that, many candidates will say óitôs so 

important for me to knowôé. [route planning analogy]: Like a football game, 
I know that I need to score a goal  against my opponents, but how I do it, 

youôre changing, it depends on the situation! 
 

3.1.4.1.5  Reliance on electronic equipment  

 
In line with insight gained at the maritime college (see deliverable D4.1), it was 

again highlighted the generational divide in terms of  how electronic equipment 
is relied upon:  
 

SEAFARER 3: Although Iôm quite young, I remember the time when the 
radars were not so reliable, so, still as much as these electronic devices are 

progressing, and they are so accurate and so on, still somewhere in  my 
mind is, ñok, I will not believe the machine, I rather believe my eyesò. I 

know now many younger officers they are coming and theyôre like this 
[staring at screens] and then on half mile start blinking alarm, or even 2 
miles, and he is already in panic , and he is calling other vessel óchange your 

courseô, even in the middle of the ocean! 
 

The Trainer also highlighted the way in which seafarers move from looking out 
of the window, to using electronic aids, is not a sudden one, and happens 
gradually. This  has implications for the modelling of seafarer behaviour in the 

project:  
 

TRAINER: [regarding adaption to fog] Itôs not that they suddenly both 
startedé they start slowly going with the radar ï they donôt suddenly say 
óOh my God, now we use the radarô. 
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3.1.4.1.6  Variations in pilots / seafarers   
  

Pilot 2 highlighted a very important point that pilots will have different ways of 

approaching a situation, and there is no óstandardô. This again has implications 
for the modelling work in CASCADe:  

 
PILOT 2: é itôs subjectiveéit really depends on your own experience and 
feeling and some pilots are more careful, some pilots they are more like 

renegades! é I think itôs a hard task to express that ófeelingô in numbers or 
in words. During the training é you go with many many different pilots, and 

they have all different personalities, but they all get the same result, and 
thatôs very interesting. They do it in a different way, but they end up in the 
same place, with a different style. Itôs very interesting. 

 

3.1.4.2  Feedback on non - im plemented design ideas  

 
Feedback on the two design ideas (shared pilot route planning and touch -moveable 
way points) was limited in the interviews, however Seafarer 2 highlighted that time 

might be limited to actually adjust way -points on the ECDIS, especi ally if a ship is 
entering port:  

 
SEAFARER 2: I think the best solution is both  [to have both routes]é 
otherwise, everything is very speedy, too much traffic, you have no time 

toé play with a computer. So if [the pilot] connects his computer and we 
have bo th solutions on the screen, thatôs betteré. But sometimes, believe 

me, there is no time to play with the computer.  
RESEARCHER: You could have them both [routes], but you could still have 

the option of changing if you wanted.  
SEAFARER 2: Yes, oké. If I have it onboard and I am clever with it, thatôs 
not a problem, I can use bothé In the beginning I would use the first one, 

[then] when I am clever with the equipment, then I can use the [other 
feature].  

 

3.1.4.3  Feedback on implemented design idea  

 

Feedback on the ann otation tool was extremely positive, as illustrated by the 
excerpt below:  

 
RESEARCHER: How was the drawing, how did you find that? Was it useful? 
Could you see it being useful, or did you feel like... it was forced? What 

were your feelings?  
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PILOT 1: I thin k itôs useful because you can not only explain your intentions, 
you can show your intentions. And t he captain in this case he can directly 
follow your intentions, and then he can agree, or not. And the same when 

he has an idea and thené [do] I agree or not. And then when you have a  
visual information itôs much more helpful than just verbal information.  

 
It was highlighted that the tool could have particular value in terms of avoiding 
mis -understandings:  

 
PILOT 2: It was really nice to point directly at th ings on the screené so 

thereôs no misunderstanding, it rules out misunderstanding, or ambiguityé 
itôs really nice to have something on the screen. 
SEAFARER 4: A good idea  

PILOT 2: Put your finger on it, this, we have to keep clearé it makes things 
much eas ier  

SEAFARER 4: Especially if these marks stayed here [i.e. donôt get lost when 
the screen zoom s or location changes]  

 

Interestingly, pilot 2 described a system involving drawing that is currently 
used in Australia and Japan which validates the use of this  concept in real world 

situations:   
 
PILOT 2: In Australia, and also in Japané they bring a chart, a map 

onboard, and they using a pencil they draw what their intention is, which 
speeds they want to have at which [points]é When you have an oversized 

vessel  for that port, where you have to take some precautions, they also in 
advance tell you the manoeuvre they intend to doé that would be nice if 

you could do it on the ECDIS onboard, like to save it for future reference, 
just an overlay just to save it somewh ere, then load ité 
 

3.1.5  Procedures Interviews  

The procedures interviews gave us answers to the analytical questions and thus 

knowledge  on the actual  execution of seafarers ô work. I n CASCADe the seafarersô 
tasks are used to analyse and assess the human -machine interaction  on the socio -
technical ship bridge system. For the assessment a challenge is to create  

comparability between different orchestrations of human, machine and their work 
organization.  Therefore we identify abstract procedures and compare different 

concrete i nstances of them . The generated procedure s models are  used  on the 
Virtual Simulation Platform (VSP)  together with the logged simulator data for other 

vessels, environmental conditions, machine data and display configuration . 
An example of an abstract procedure  from the experiments  is ñidentify other 
vesselsò. A concrete instance of this task is shown in figure 1 . The abstract 
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procedure and the procedure instance were derived from the baseline experiments 
and verified by the proce dure interviews. The concrete instance contains  concrete 
characteristics of the  human -machine system  and their interaction s.  In the example 

in figure 1 only RADAR, ECDIS, Pilot and Master are shown. The Master used the 
ECDIS di splay and the RADAR of the simula tor to ñidentify other vesselsò. The 

orange boxes state the information exchanged between machines and humans.  The 
arcsô sources are  the information origin. The blue boxes represent the tasks of the 
human operators.  The arc between Master and Pi lot represents an information 

exchange via communication.  
 

New designs will have influences on the procedures but the content will be 
described further in deliverable s of work package  5. 
 

 

Figure 1 : procedures modelling for V SP 
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4  Conclusion  
The first cycle of experiments were successfully conducted in March 2014  in Kiel. 

The experiments had two separate purposes, as follows:  
 

1.  To provide data to allow modelling  of seafarer actions and behaviour 
(baseline) for the V irtual Simulation Platform and to provide data on t he 
possible impact of new design concepts developed in the project. These data 

were therefore required for work packages 2 (Methodology for Bridge Study 
and Design) and 3 (Study and design of adaptive bridge systems).  

 
2.  To continue the process of engaging w ith seafarers  in terms of learning from 

their experience, a process started in deliverable 4.1. The experiments , 

performed on the Physical Simulation Platform , aimed to collect information 
on seafarersô experiences with our experimental scenarios, and to collect 

early feedback on design ideas being devel oped in the project -  trialled in the 
experiments in a rudimentary form.  

 

Feedback from the scenarios provided further insight into seafarer interaction on the 
bridge,  specifically in relation to pilotage, with the following new  insights learnt:  

 
¶ There is  a danger in captains being over -trusting of a pilotôs judgements, and 

not performing their own counter -checks on the shipôs systems.  

¶ Pilots  need  to perform a role in terms of information filtering for the captain ï 
especially in terms of local - language V HF information. Translating all 

information for the captain may results in information overload.  
¶ Native English language speakers can be a problem in terms of bridge 

communi cation when they speak too fast for non -native speakers to 

understand.  
¶ The seafar ers and pilots in the experiments all approached the scenario s in 

distinctly different ways. T his highlighted  the challenge in terms of mod elling 
behaviour on the bridge.  

¶ Voyage plans are generally used  as a reference, but not much more than 
that. The  perce ived  importance of voyage plans may  be exaggerated by their 
regulatory status.  

 
In terms of the new design ideas presented, the participants were all generally very 

receptive. These ideas were:  
1.  The automatic sharing of a pilotôs route with a vessel. The shipôs route 
and pilotôs route could be shown alongside on the shipôs ECDIS.  

2.  The ability to move ECDIS waypoints simply by touching and dragging 
them.  

3.  The ability to draw on the shipôs console screens to communicate. 
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Matching up the challenges  described b y the participants with the new design s 
presented, it would appear that the CASCADe concepts are focused on areas of key 
concern of seafarers. Specifically, where communication is frequently identified as 

one of the biggest dangers on the bridge, aids such  as the annotation tool , 
introduced  to help avoid misunderstandings , were extremely well received by the 

participants.  

The experiment s provided substantial  data to allow modelling of seafarer actions 
and behaviour (baseline) for the Virtual Simulation Platform and to provide data on 

the possible impact of new design concepts developed in the project . The 
procedures interviews gave us answers to the analytical questions and thus 

knowledge  on the actual  execution of seafarers ô work. I n CASCADe the seafarersô 
tasks are used to analyse and assess the human -machine interaction  on the socio -
technical ship bridge system. For the assessment a challenge is to create  

comparability between different orchestrations of human, machine and their work 
organization.  Therefore we identify abstract procedures and compare different 

concrete i nstances of them  experimentally . The generated procedure s models are  
used  on the Virtual Simulation Platform (VSP)  together with the logged simulator 
data for other vessels, environmental conditions, machine data and display 

configuration . 
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5  Appendi ces  

5.1  Appendix 1: Wheelhouse Poster  
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5.2  Appendix 2: Pilot Card  

 














































